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SUBSTITUTED BENZAMIDES AND METHODS OF USE THEREOF

The present invention relates to organic compounds useful for therapy and/or prophylaxis in a

mammal, and in particular to inhibitors of sodium channel (e.g., NAV .7) that are useful for treating sodium

channel-mediated diseases or conditions, such as pain, as well as other diseases and conditions associated

with the mediation of sodium channels.

Voltage-gated sodium channels, transmembrane proteins that initiate action potentials in nerve,

muscle and other electrically excitable cells, are a necessary' component of normal sensation, emotions,

thoughts and movements (Catterail, W.A., Nature (2001), Vol. 409, pp. 988-990). These channels consist of

a highly processed alpha subunit that is associated with auxiliary beta subunits. The pore-forming alpha

subunit is sufficient for channel function, but the kinetics and voltage dependence of channel gating are in

part modified by the beta subunits (Goldin et al., Neuron (2000), Vol. 28, pp. 365-368).

Electrophysiological recording, biochemical purification, and molecular cloning have identified ten different

sodium channel alpha subunits and four beta subunits (Yu, F.H. t al., Sci. STKE (2004), 253; and Yu, F.H.,

et al, Neuroses. (2003), 20:7577-85).

The hallmarks of sodium channels include rapid activation and inactivation when the voltage across

the plasma membrane of an excitable cell is depolarized (voltage-dependent gating), and efficient and

selective conduction of sodium ions through conducting pores intrinsic to the structure of the protein (Sato,

C , et al., Nature (2001), 409: 1047-1 05 1). At negative or hyperpoiarized membrane potentials, sodium

channels are closed. Following membrane depolarization, sodium channels open rapidly and then inactivate.

Channels only conduct currents in the open state and, once inactivated, have to return to the resting state,

favoured by membrane hyperpolarization, before they can reopen. Different sodium channel subtypes vary

in the voltage range over which they activate and inactivate as well as their activation and inactivation

kinetics.

The sodium channel family of proteins has been extensively studied and shown to be involved in a

number of vital body functions. Research in this area has identified variants of the alpha subunits that result

in major changes in channel function and activities, which can ultimately lead to major pathophysiological

conditions. The members of this family of proteins are denoted NaVl .x, where x T to 9. NaVl .l and

NaV1 .2 are highly expressed in the brain (Raymond, C.K., et al, J . Biol. Chem. (2004), 279(44):46234~41)

and are vital to normal brain function. Some loss of function mutations in NaVl .l in humans result in

epilepsy, apparently because many of these channels are expressed in inhibitory neurons (Yu, F. H., et al,

Nat Neurosci (2006), 9 (9), 1142-9). Thus, block of NaVl .1 in the CNS may be counter-productive because

it can produce hyperexcitabiiity. However, NaVl .l is also expressed in the peripheral nervous system and

block may afford analgesic activity.

NaV l .3 is expressed primarily in the fetal central nervous system it is expressed at very low levels

or not at all in the peripheral nervous system, but expression is upregulated in the dorsal horn sensory

neurons of rats after nervous system injury (Hains, B.D., et al., J. Neurosci. (2003), 23(26):888 -92). Thus,

it is an inducible target for treatment of pain following nerve injury.



Na l .4 is expressed primarily in skeletal muscle (Raymond, C.K., et al., op. cit). Mutations in this

gene have been shown to have profound effects on muscle function including paralysis, (Tamaoka A., Intern.

Med. (2003), (9):769-70).

NaVl. 5, is expressed mainly in cardiac myocytes (Raymond, C.K., et al., op. cit), including atria,

ventricles, the sino-atria! node, atrio-ventricular node and cardiac Purkinje fibers. The rapid upstroke of the

cardiac action potential and the rapid impulse conduction through cardiac tissue i due to the opening of

NaVl -5. Abnormalities in the function of NaVl .5 can result inthe genesis of a variety of cardiac arrhythmias.

Mutations in human NaVl. 5 result in multiple arrhythmic syndromes, including, for example, long QT3

(LQT3), Brugada syndrome (BS), an inherited cardiac conduction defect, sudden unexpected nocturnal

death syndrome (SUNOS) and sudden infant death syndrome (SIDS) (Liu, H., et al, Am. J .

Pharmacogenomics (2003), 3(3): 173-9). Sodium channel blocker therapy has been used extensively in

treating cardiac arrhythmias.

NaVl .6 is a widely distributed voltage-gated sodium channel found throughout the central and

peripheral nervous systems. It is expressed at high density in the nodes of Ranvier of myelinated neurons

(Caldwell, J. , et al., Proc. Natl. Acad. Sci. USA (2000), 97(10): 5616-20).

NaVl .7 is a tetrodotoxin-sensitive voltage-gated sodium channel encoded by the gene SCN9A.

Human NaVl. 7 was first cloned from neuroendocrine cells (Klugbauer, N., et al., 1995 EMBO J., 14 (6):

1084-90.) and rat NaVl. 7 was cloned from a pheochromocytoma PC 12 cell line (Toledo- Aral, J . J., et al,

Proc. Natl.Acad. Sci. USA (1997), 94:1527-1532) and from rat dorsal root ganglia (Sangameswaran, L., et

al., (1997), J . Biol. Che ., 272 (23): 14805-9). NaVl. 7 is expressed primarily in the peripheral nervous

system, especially nocieptors and olfactory neurons and sympathetic neurons. The inhibition, or blocking,

of NaVl. 7 has been shown to result in analgesic activity. Knockout of NaVl. 7 expression in a subset of

sensory neurons that are predominantly nociceptive results in resistance to inflammatory pain(Nassar, et al,

op. cit). Likewise, loss of function mutations in humans results in congenital indifference to pain (CIP), in

which the individuals are resistant to both inflammatory and neuropathic pain (Cox, J .J., et al., Nature

(2006);444:894-898; Goldberg, Y.P., et al, Clin. Genet. (2007);7 1:31 1-319). Conversely, gain of function

mutations in NaV 1.7 have been established in two human heritable pain conditions, primary erythromelalgia

and familial rectal pain, (Yang, Y., et al., J . Med. Genet. (2004), 41(3):171-4). In addition, a single

nucleotide polymorphism ( 11SOW) that has very subtle effects on the time- and voltage-dependence of

channel gating has large effects on pain perception (Estacion, M., et al., 2009. Ann Neurol 66: 862-6;

Reimann, F., et al, Proc Natl Acad Sci U S A (2010), 107: 5148-53). About 10% of the patients with a

variety of pain conditions have the allele conferring greater sensitivity to pain and thus might be more likely

to respond to block of NaVl ."!. Because NaVl .7 is expressed in both sensory and sympathetic neurons, one

might expect that enhanced pain perception would be accompanied by cardiovascular abnormalities such as

hypertension, but no correlation has been reported. Thus, both the CIP mutations and SNP analysis suggest

that human pain responses are more sensitive to changes in NaVl .7 currents than are perturbations of

autonomic function.



NaV .8 is expressed primarily in sensory ganglia of the peripheral nervous system, such as the

dorsal root ganglia (Raymond, C.K., et al., op. ci ). There are no identified human mutations for NaV1 .8

that produce altered pain responses. NaV1 .8 differs from most neuronal NaV's in that it is insensitive to

block by tetrodotoxin. Thus, one can isolate the current carried by this channel with tetrodotoxin. These

studies have shown that a substantial portion of total sodium current is NaV 1.8 in some dorsal root ganglion

neurons (Blair, NX, et al., J Neurosci (2002), 22: 10277-90). Knock-down of aV 1.8 in rats has been

achieved by using antisense DNA or small interfering RNAs and virtually complete reversal of neuropathic

pain was achieved in the spinal nerve ligation and chronic constriction injury models (Dong, X.W., et al.,

Neuroscience (2007),146: 812-21 ; Lai X, et al. Pain (2002), 95 : 143-52). Thus, NaV1 .8 is considered a

promising target for analgesic agents based upon the limited tissue distribution of this NaV isoform and the

analgesic activity produced by knock-down of channel expression.

NaVl .9 is also a tetrodotoxin insensitive, sodium channel expressed primarily in dorsal root ganglia

neurons (Dib-Hajj, S.D., et al. (see Dib-Hajj, S.D., et al, Proc. Natl. Acad. Sci. USA ( 1998), 95(1 5):8963-8).

It is also expressed in enteric neurons, especially the myenteric plexus (Rugiero, F., et al , J Neurosci (2003),

23 : 271 -25). The limited tissue distribution of this NaV isoform suggests that it may be a useful target for

analgesic agents (Lai, J., et al, op. cit; Wood, J.N., et al, op. cit.; Chung, J.M., et al, op. cit.). Knock-out of

NaV 1.9 results in resistance to some forms of inflammatory pain (Amaya, F , et al , J Neurosci (2006), 26:

2852-60; Priest, B.T., et al, Proc Natl Acad Sci U S A (2005), 102: 9382-7).

This closely related family of proteins has long been recognized as targets for therapeutic

intervention. Sodium channels are targeted by a diverse array of pharmacological agents. These include

neurotoxins, antiarrhythmics, anticonvulsants and local anesthetics (England, S., et al., Future Med Chem

(201 0), 2 : 775-90; Terrain, A., et al, Annual Reports in Medicinal Chemistry (2008), 43 : 43-60). All of the

current pharmacological agents that act on sodium channels have receptor sites on the alpha subunits. At

least six distinct receptor sites for neurotoxins and one receptor site for local anesthetics and related drugs

have been identified (Cestele, S., et al, Biochimie (2000), Vol. 82, pp. 883-892).

The small molecule sodium channel blockers or the local anesthetics and related antiepileptic and

antiarrhythmic drugs interact with overlapping receptor sites located in the inner cavity of the pore of the

sodium channel (Catterall, W.A., Neuron (2000), 26: 3-25) Amino acid residues in the S6 segments from at

least three of the four domains contribute to this complex drug receptor site, with the IVS6 segment playing

the dominant role. These regions are highly conserved and as such most sodium channel blockers known to

date interact with similar potency with all channel subtypes. Nevertheless, it has been possible to produce

sodium channel blockers with therapeutic selectivity and a sufficient therapeutic window for the treatment of

epilepsy (e.g., lamotrignine, phenytoin and carbamazepine) and certain cardiac arrhythmias (e.g., lignocaine,

tocainide and mexiletine). However, the potency and therapeutic index of these blockers is not optimal and

have limited the usefulness of these compounds in a variety of therapeutic areas where a sodium channel

blocker would be ideally suited.



Sodium channel blockers have been shown to be useful in the treatment of pain, including acute,

chronic, inflammatory and/or neuropathic pain (see, e.g., Wood, IN., et al, J . Neurobiol. (2004), 61(1),

55-71. Preclinical evidence demonstrates that sodium channel blockers can suppress neuronal firing in

peripheral and central sensory neurons, and it is via this mechanism that they are considered to be useful for

relieving pain. In some instances, abnormal or ectopic firing can original from injured or otherwise

sensitized neurons. For example, it has been shown that sodium channels can accumulate in peripheral

nerves at sites of axonal injury and may function as generators of ectopic firing (Devor et al, J .

Neurosci.(1993), 132: 1976). Changes in sodium channel expression and excitability have also been shown

in animal models of inflammatory pain where treatment with proinflammatory materials (.' · A.

Carrageenan) promoted pain-related behaviors and correlated with increased expression of sodium channel

subunits (Gould et al., Brain Res., (1999), 824(2): 296-99; Black et al, Pain (2004), 108(3): 237-47).

Alterations in either the level of expression or distribution of sodium channels, therefore, may have a major

influence on neuronal excitability and pain-related behaviors.

Controlled infusions of lidocaine, a known sodium channel blocker, indicate that the drug is

efficacious against neuropathic pai , but has a narrow therapeutic index. Likewise, the orally available local

anesthetic, mexiletine, has dose-limiting side effects (Wallace, M.S., et al., Reg. Anesth. Pain Med. (2000),

25: 459-67). A major focus of drug discovery targeting voltage-gated sodium channels has been on

strategies for improving the therapeutic index. One of the leading strategies is to identify selective sodium

channel blockers designed to preferentially block NaV1.7, NaV1.8, NaVi.9 and/or NaV1.3. These are the

sodium channel isoforms preferentially expressed in sensory neurons and unlikely to be involved in

generating any dose-limiting side effects. For example, there is concern that blocking of NaV1.5 would be

arrhythmogenic, so that selectivity of a sodium channel blocker against NaV1.5 is viewed as highly desirable.

Furthermore, nearly 700 mutations of the SCN1A gene that codes for NaVl. 1 have been identified in

patients with Severe Myoclonic Epilepsy of Infancy (SME1), making this the most commonly mutated gene

in human epilepsy. Half of these mutations result in protein truncation (Meisler, M.H ., et al., The Journal of

Physiology (2010), 588: 1841-8). Thus, selectivity of a sodium channel blocker against NaVl.l is also

desirable.

in addition to the strategies of identifying selective sodium channel blockers, there is the continuing

strategy of identifying therapeutic agents for the treatment of neuropathic pain. There has been some degree

of success in treating neuropathic pain symptoms by using medications originally approved as

anticonvulsants, such as gabapentin, and more recently pregabaiin. However, pharmacotherapy for

neuropathic pain has generally had limited success for a variety of reasons: sedation, especially by drugs

first developed as anticonvulsants or anti-depressants, addiction or tachyphylaxis, especially by opiates, or

lack of efficacy, especially by NSAIDs and anti-inflammatory agents. Consequently, there is still a

considerable need to explore novel treatment modalities for neuropathic pain, which includes, but is not

limited to, post-herpetic neuralgia, trigeminal neuralgia, diabetic neuropathy, chronic lower back pain,



phantom limb pain, and pain resulting from cancer and chemotherapy, chronic pelvic pain, complex regional

pain syndrome and related neuralgias.

There are a limited number of effective sodium channel blockers for the treatment of pain with a

minimum of adverse side effects which are currently in the clinic. There is also an unmet medical need to

treat neuropathic pain and other sodium channel associated pathological states effectively and without

adverse side effects due to the blocking of sodium channels not involved in nociception. The present

invention provides methods to meet these critical needs.

SUMMARY OF THE INVENTION

In one aspect the present invention provides for novel compounds. In a first embodiment of such compounds

(Embodiment 1; abbreviated "El") the invention provides for a compound of formula I :

or a pharmaceutically acceptable salt thereof, wherein:

R is C - aikyl, C - alkenyl, C . haloalkyl, d_g alkoxy, gcarbocycle, C-linked C2- heterocycle,

or -NR i R , wherein R i and R are each independently selected from the group consisting of hydrogen,

Ci-8 alkyl, C g alkoxy, and wherein R A and R are optionally combined to form a 3 to 8 membered

heterocyclic ring optionally comprising 1 additional heteroatom selected from N , O and S ; and wherein R is

optionally substituted with from 1 to 5 substituents selected from the group consisting of C -4 alkyl, _

haloalkyl, F, CI, Br, I, -OH, -CN, -N0 2, -NR , R , , -OR , -SR , -Si(R ) and C3. carbocycle; wherein

R and RR are independently selected from the group consisting of hydrogen, Ci_g alkyl, d - haloalkyl;

is hydrogen, C1- alkyl or Cj. haloalkyl;

R is selected from the group consisting of H, F, C , Br, I, -CN, d_g alkyl, Ci-s haloalkyl and Ci-s

alkoxy;

R is selected from the group consisting of H, F, CI, Br, I, -CN, d .. alkyl, - haloalkyl and Ci-g

alkoxy;

R4 is selected from the group consisting of H, F, C , Br, I, -CN, d - alkyl, C - haloalkyl and d_g

alkoxy;

R is selected from the group consisting of H, F, CI, Br, I, -CN, Ci-g alkyl, ghaloalkyl, C i.. alkoxy,

C3-8 cycloalkyl and C2-7 heterocycle, wherein said Cj-g cycloalkyl and C2- heterocycle is optionally

substituted with 1-3 substituents seleted from F, CI, Br and I;

L is a linker selected from the group consisting of d . alkylene, C2- alkenylene and '
2- alkynylene,

wherein L is optionally substituted with from 1 to 3 substituents selected from the group consisting of 0 ,

d alkyl, halo,and haloalkyl;



the subscript m represents the integer 0 or ;

X'and X are each independently selected from the group consisting of absent, -0-, -S(0)-, -S(0) 2-

a d -N ( )- wherein R is H , Cj. alky], C M alkanoyl,or -S( C ..g alkyl), and wherein if the subscript m is

0 then one of X or X 2 is absent;

the subscript n is an integer from 0 to 5 ;

the ring A is a C2-11 heterocycle comprising a nitrogen atom and further optionally comprising 1-2

heteroatoms selected from N , O and S;

each is independently selected from the group consisting of C alkyl, C M haloalkyl, CV

heteroalkyl, CN, F , CI, Br and I ; and

R is selected from the group consisting of -(X ) - ORA , C - o a )-, 20 eteroary - X )- ,

C-3-12 carbocycle-(X i ¾)-, -RA2, -S(0)rR A , and C 2. heterocycle-CX^)-, wherein said C - ry , C 5.

heteroaiyl, C3-12 carbocycle and C 1 heterocycle of RA is optionally substituted with from 1 to 5

substitutents selected from, F , CI, Br, I, -N 2, -OH, -CN, -NO2, C alkyl, C M haloalkyl, C alkoxy,

Ci.4(ha1o)alkoxy, C alkylamino, C dialkylamino, C alkanoyl, C alkyl-OC(=0)-, C alkyl-S(0)2-,

C3-6 carbocycle, and phenyl that is optionally substituted with one or more substituents selected from fluoro,

chloro, and bromo; RA i is selected from the group consisting of hydrogen, C M alkyl, C -g alkenyl, Ci-g

haloalkyl, C3.8 cycloalkyl, phenyl and benzyl; R 2 is selected from the group consisting of C alkyl that is

optionally substituted with one or more substituents selected from oxo (=0), fluoro, amino, C' 1.4 alkylamino

and C _ dialkylamino; X is selected from the group consisting of absent, -0-, -S-, -N(H)-, -N(CM

alkyl)-, -S(O)-, -S(0) 2-, -C (=0)-, C1-4 alkylene, C M heteroalkylene, M alkenylene and C 2- alkynylene; X

is selected from the group consisting of absent, C -4 alkylene, C heteroalkylene, C2.4 alkenylene and C2-4

alkynylene; wherein any Ci_4 alkylene, C M heteroalkylene, C2-4 alkenylene and C2. alkynylene of X or

X is optionally substituted with 1 to 3 substituents selected from the group consisting of C 1-4 alkyl, C1-4

haloalkyl. C heteroalkyl, oxo (=0), hydroxy, and phenyl that is optionally substituted with 1 to 5

substitutents selected from, F , C , Br, i , -NF12, -OH, -CN, -NO2, C alkyl, C haloalkyl, C . alkoxy,

C i-4(halo)aikoxy, C alky lamino and C dialkylamino; or wherein X or X is optionally substituted with

2 substituents that combine to form a 3 to 5 membered carbocycle or a 3-5 membered heterocycle;

provided the compound of formula is not:







H' 4-((l-benzhydrylazetidin-
3-yl)methoxy)-5 -cyclopro
pyl-N-(ethylsulfonyl)-2-fl

uorobenzamide

5-chloro-2-fluoro-N-meth
ylsulfonyl-4-[[(lS,5R)-8-

J (2,2,2-trifluoroethyl)-8-az
abicyclo[3.2. 1]octan-3-yl

]methoxy]benzarnideF

5-cyclopropyl-2-fluoro-N
-(methylsulfonyl)-4-(( 1-(
phenylsulfonyl)azetidin-3
-yl)methoxy)benzamide

E2 The compound or salt of E wherein:

R is C - alkyl, C2-8 alkenyl, C i- haloalkyl, C galkoxy, C g carbocycie, C-linked C2-7 heterocycle,

or -NR ' R , wherein R ' and R are each independently selected from the group consisting of hydrogen,

C -x alkyl, _g alkoxy, and wherein R and R are optionally combined to form a 3 to 8 membered

heterocyclic ring optionally comprising 1 additional heteroatom selected from N, O and S ; and wherein R is

optionally substituted with from 1 to 5 substituents selected from the group consisting of alkyl, C1-4

haloalkyl, F , C , Br, I, -OH, -CN, ~N0 2, -NR , RR , -OR , -SR , -Si(R R )3 and C3-6 carbocycie; wherein

R and R are independently selected from the group consisting of hydrogen, C _ alkyl, Ci-g haloalkyl;

is hydrogen, C alkyl or C haloalkyl;

R2 is selected from the group consisting of H, F , CI, Br, I, -CN, C-..g alkyl, ghaloalkyl and g

alkoxy;

R3 is selected trom the group consisting of H , F , C , Br, I, -CN, alkyl, C[_g haloalkyl and C[_g

alkoxy;

R is selected from the group consisting of H, F , C , Br, I, -CN, CV alkyl, V haloalkyl and V

alkoxy;

R is selected from the group consisting of H, F , C , Br, I , -CN, C - alkyl, C -. haloalkyl, C i alkoxy,

C3.g cycloalkyl and (¾_ heterocycle, wherein said C - cycloalkyl and C2-7 heterocycle is optionally

substituted with 1-3 substituents seleted from F, C , Br and I;



L is a linker selected from the group consisting of C-._4 alkylene, C;,_4 alkenylene and C - alkynylene,

wherein L is optionally substituted with from to 3 substituents selected from the group consisting of =0,

C alkyl, halo,and C haioalkyl;

the subscript m represents the integer 0 or 1;

x 'and X are each independently selected from the group consisting of absent, -0-, -S(0)-, -S(0 )2 -

and -N (R ) - wherein R is H, C galkyl, C ..g alkanoyl,or -S(0 2(Ci-8 a ky ), and wherein if the subscript m is

0 then one of X or X is absent;

the subscript n is an integer from 0 to 5;

the ring A is a C2- heterocycle comprising a nitrogen atom and further optionally comprising 1-2

heteroatoms selected from N, O and S;

each ' is independently selected from the group consisting of C , C M haioalkyl, C

heteroalkyl, F, Ci, Br and I: and

R is selected from the group consisting of ~(X ) -iORA , C -io aryl-(X A)-, C5- heteroaryl-(X )-,

C3- i2 carbocycle-CX^)-, ~R 2, -S(0) 2-R 2, and C2- heterocycle-(X A)-, wherein said C - 0 aryl, C5..9

heteroaryl, . 2 carbocycle and C 2. heterocycle of RA is optionally substituted with from 1 to 5

substitutents selected from, F, CL Br, I, -NH , -OH, -CN, -N0 2, C -4 alkyl, C M haioalkyl, C M alkoxy,

Ci-4(haio)aJkoxy, C .4 alkyl-S(0) -,

C - carbocycle, and phenyl that is optionally substituted with one or more substituents selected from f!uoro,

chioro, and bromo; R i is selected from the group consisting of hydrogen, C M alkyl, C2-g alkenyl,

haioalkyl, C 3 cycloalkyl, phenyl and benzyl; R is selected from the group consisting of C - alkyl that is

optionally substituted with one or more substituents selected from oxo (=0), fluoro, amino, C .4 alkylamino

and C' . dialkylamino; X A is selected from the group consisting of absent, -0-, -S-, -N(H)-, -N(CM

alkyl)-, -S(0)-, S ) · · . -C(=0)-, C M alkylene, C M heteroalkyiene, C 2-4 alkenylene and C 2-4 alkynylene; X

is selected from the group consisting of absent, C-.- alkylene, C heteroalkyiene, C2 alkenylene and C2-4

alkynylene; wherein any C alkylene, C1..4 heteroalkyiene, C 2 alkenylene and C -4 alkynylene of X A or

X is optionally substituted with 1 to 3 substituents selected from the group consisting of C alkyl, C

haioalkyl, C heteroalkyl, oxo (=0), and phenyl that is optionally substituted with 1 to 5 substitutents

selected from, F , CI, Br, I, -NH 2, -OH, -CN, -N0 2, C alkyl, C haioalkyl, C alkoxy, C-..4(lialo)alkoxy,

C alkylamino and C dialkylamino; or wherein XR or XR is optionally substituted with 2 substituents

that combine to form a 3 to 5 membered carbocycle or a 3-5 membered heterocycle;

E3 The compound or salt of E l or E2 wherein:

R is Ci-8 alkyl, C 2- alkenyl, C M haioalkyl, Ci-8 alkoxy, C . carbocycle, C-linked C2. ? heterocycle,

or -NR R , wherein R and R are each independently selected from the group consisting of hydrogen,

C M alkyl, g alkoxy, and wherein R A and R are optionally combined to form a 3 to 8 membered

heterocyclic ring optionally comprising 1 additional heteroatom selected from N, O and S ; and wherein R 3 is

optionally substituted with from I to 5 substituents selected from the group consisting of C M alkyl, C



haloalkyl, F, CI, Br, I, -OH, -CN, -N0 , -NR l R b, -OR , -SR , -Si(R ) and C3. carbocycle; wherein

R i and R are independently selected from the group consisting of hydrogen, C alky], C-._g haloalkyl;

R is hydrogen, C alkyl or Ci. haloalkyl;

R 2 is selected from the group consisting of H, F, C , Br, I, -CN, ga ky , C[_g haloalkyl and C[_g

alkoxy;

R is selected from the group consisting of H, F, C , Br, , -CN, C ..g alkyl, C M haloalkyl and Ci-g

alkoxy;

R 4 is selected from the group consisting of H, F, C , Br, I, -CN, - alkyl, C - haloalkyl and C j g

alkoxy;

R is selected from the group consisting of , F, C , Br, I, -CN, Ci-g alkyl, Cs.g haloalkyl, C M alkoxy,

C3-8 cycloalkyl and C2-7 heterocycle, wherein said Cj-g cycloalkyl and (¾.7 heterocycle is optionally

substituted with 1-3 substituents seleted from F, C , Br and I ;

L is a linker selected from the group consisting of C alkylene, C2-4 alkenylene and C2-4 alkynylene,

wherein L is optionally substituted with from 1 to 3 substituents selected from the group consisting of =0,

C - alkyl, halo,and haloalkyl;

the subscript m represents the integer 0 or 1;

X'and X are each independently selected from the group consisting of absent, -0-, -S(O)-, -S(0) 2-

and -N(R X)- wherein Rx is , Ci.g alkyl, Cs.g alkanoyLor -S(0) 2(Ci_8 alkyl), and wherein if the subscript m is

0 then one of X or X2 is absent;

the subscript n is an integer from 0 to 5;

the ring A is a C 2-1 heterocycle comprising a nitrogen atom and further optionally comprising 1-2

heteroatoms selected from N , O and S;

each R is independently selected from the group consisting of - alkyl, C _ haloalkyl, CM,

heteroalkyl, F, CI, Br and 1; and

R A is selected from the group consisting of -(X )o i R , C -io aryl-(X )-, C5.9 heteroary!-(X A)-,

C3. 2 carbocycle-(X i ¾)-, and C2-i heterocycle-lX^)-, wherein said C - oaryl, C5.9 heteroaiyl, C3-12

carbocycle and C2- heterocy cle of RA is optionally substituted with from 1 to 5 substitutents selected from,

F, CI, Br, I, -NH 2, -OH, -CN, -N0 2, C1.4 alkyl, C1-4 haloalkyl, C -4 alkoxy, Ci-4(haio)alkoxy, C alkylamino,

C 4 dialkylamino, phenyl, Ci^ alkanoyl, C alkyl-OC(=0)-, C . alkyl-S(0) 2-, and C carbocycle; R is

selected from the group consisting of hydrogen, Ci_g alkyl, C 2-g alkenyl, C l- haloalkyl, C _g cycloalkyl, phenyl

and benzyl; X is selected from the group consisting of absent, -0-, -S-, -N(H)-, -N (C _4

alkyl)-, -S(0) 2-, -C(=0)-, C alkylene, C M heteroalkylene, C M alkenylene and C2 alkynylene; X is

selected from the group consisting of absent, C alkylene, C M heteroalkylene, C alkenylene and C'2-4

alkynylene; wherein any C M alkylene, C M heteroalkylene, C alkenylene and C M alkynylene of X or

X is optionally substituted with 1 to 3 substituents selected from the group consisting of C alkyl,

haloalkyl, C M heteroalkyl, oxo (=0), and phenyl that is optionally substituted with 1 to 5 substitutents

selected from, F, C , Br, I, -NH , -OH, -CN, -N0 , C alkyl, C haloalkyl, C M alkoxy, C 1-4(halo)alkoxy,



C _4 a ky arni o and C^dialkylamino; or wherein X o is optionally substituted with 2 substituents

that combine to form a 3 to 5 membered carbocycle or a 3-5 membered heterocycle.

E4 The compound of El, E2, or E3 wherein the compound has the formula a:

la.

Ic.

E7 The compound of E l , E2, E3, E4, E5, or E6 wherein R is selected from the group consisting of .

a ky , C . aloalkyl, carbocycle, C - heterocycle, and -NR AR , wherein R A andR are each

independently selected from the group consisting of Ci_ alkyl and C _ alkoxy, and wherein R i and R iB are

optionally combmed to form a 3 to 6 membered heterocyclic ring; and wherem R is optionally substituted

with from 1 to 5 substituents selected from the group consisting of C alkyl, F, CI, Br, I, -OH,

-OR , -SRR , -Si(R ¾ , and C - carbocycle: wherein R and R are independently selected from the

group consisting of hydrogen, Ci_g alkyl, C - a oa ky i



E8 The compound of El, E2, E3, E4, E5, or E6 wherein R is methyl, cyclopropyl, cyclopropylmethyl,

-azetidinyl, -methylcycSoprop- -y difluoromethyl, V-methylamino, ethyl, 2-methoxyeth- l -y ,

2-trimethylsilyleth- -yl, propyl, l , l ,l -trifluoroprop-3-yl, butyl, morpholmo, pyrrolidino, or

3-fluoroazetidin- -vl.

E9 The compound of El , E2, E3, E4, E5, or E6 wherein R3 is methyl, cyclopropyl, 1-azetidinyl or

2-methoxvethvl.

E The compound of El, E2, E3, E7, E8, or E9 wherein R is H.

E l l The compound of E , E2, E3, E4, E5, E6, E7, E8, E9, or E l Owherein R3 is F, C , or Br.

E12 The compound of El , E2, E3, E4, E5, E6, E7, E8, E9, or E 0 wherein R3 is F.

E13 The compound of E , E2, E3, E7, E8, E9, El O, El 1, or E12 wherein R4 is IT.

E14 The compound of E , E2, E3, E4, E5, E6, E7, E8, E9, ElO, El 1, E12, or El 3 wherein R5 is C3.

cycloalkyl.

E15 The compound of E , E2, E3, E4, E5, E6, E7, E8, E9, El O, E , E12, or E 13 wherein R5 is

cyclopropyl.

E16 The compound of E , E2, E3,E4, E5, E6, E7, E8, E9, El O, E 1, E12, E 13, E14, or E 15 wherein X is

-O- or -N(H)-; X is absent; the subscript m is ; and -(L)- is an optionally substituted group selected from

the group consisting of C2-4 alkenylene or C2 alkynylene.

E17 The compound of E , E2, E3,E4, E5, E6, E7, E8, E9, El O, E 1, E12, E13, E14, or E 15 wherein X

is -O- or -N(H)-; X2 is absent; the subscript m is 1; and -{!.)- is selected from the group consisting of -€¾-,

O S-. -C(H)(CH 3)-, -CH2-CH2-, -CH 2-C(H)(CH3)-, -C(H)(CH 3)-C(H2)-, - C 2C 2C 2-,

t ' i.-.-t ( )(C! ;··(. ' ·· or -CH2C C C 2- .

E18 The compound of E , E2, E3 E4, E5, E6, E7, E8, E9, E10, E , E 12, E 13, E14, or E 5 wherein X is

-0-; the subscript m is 1 and - ,)- is - C 2- or -CH2-CH2- .

E19 The compound of E , E2, E3,E4, E5, E6, E7, E8, E9, E10, E , E12, E 13, E14, or El 5 wherein X is

absent; X is -0- or -N(H)-; the subscript m is 1; and -(L)- is selected from the group consisting of - C{ )2 ,



-C(=G)-, C{ )(C 3)-, -CH2-CH2-, . ·(. '( {( '! ! · . -C( )(C 3)-C(H2) ~ -CH,CH 2C 2-

C 2-C( )(C 3)-C - or ~C 2C C C 2~.

E20 The compound of El, E2, E3,E4, E5, E6, E7, E8, E9, ElO, El 1, El 2, E 3, E 4, or El 5 wherein X1

and X2 is absent; the subscript m is 1; and -(L)- is selected from the group consisting of-C(H) -, -C(=0)-,

-C(H)(CH 3)-, - C 2-CH2-,-CH 2-C(H)(CH 3)-, -C(H)(CH 3)-C(H2)-, -CH 2C 2C 2-, -CH 2-C(H)(CH3)-CH2-

or -CH2CH2CH CH2- .

E21 The compound of E , E2, E3,E4, E5, E6, E7, E8, E9, ElO, El , EI2, E 3, E14, or El 5 wherein mis

0; X1 is selected from -0-, and -NOT)-; and X is absent.

E22 The compound of El, E2, E3, E4, E5, E6, E7, E8,E 9, ElO, E 1, E12, E13, E14, E15, E16, E17, E18,

E19, E20, or E 1wherein A is optionally substituted and is selected from azetidine, pyrrolidine, piperidine,

morpholine, homopiperazine, and piperazine.

E23 The compound El, E2, E3, E4, E5, E6, E7, E8,E 9, ElO, Ell, E12, E13, E14, E15, E16, E17, E18,

E 9, E20. or E21of wherein:

lected from the group consisting of:

E24 The compound of El, E2, E3, E4, E5, E6, E7, E8,E 9, ElO, El 1, El 2, E13, E14, E15, E16, E 7, E 8,

E l , E20, or E wherein:

is selected from the group consisting of:



E25 The compound of of El, £2, E3, E4, E5, E6, E7, E8, E9, E10, Ell, E12, E13, E14, E15, E 6, E 7,

E18, E19, E20, E21, E22, E23, or E24 wherein R is selected from the group consisting of methyl,

trifluoromethyl, ethyl, CN, F , CI, Br, and I .

E26 The compound ofEl, E2, E3, E4, E5, E6, E7, E8, E9, E10, E , E , E 3, E 4, E15, E16, E 7, El 8,

E 9, E20, E21, E22, E23, or E24 wherein is selected from the group consisting of methyl,

trifluoromethyl, ethyl, F, C , Br, and I .

E27 The compound of El ,E2, E3, E4, E5, E6, E7, E8, E9, E10, E 1, E12, E13, E14, E15, El 6, E 7, El 8,

E19, E20, E21, E22, E23, E24, E25, or E26wherein RA is selected from the group consisting of phenyi-(X ¾)

-, wherein said phenyl is optionally substituted with from 1 to 5 substitutents selected from, F , C , Br, -Nl¾,

-OH, -CN, -N0 2, C -. 4 alky], alkoxy, C alkylamino, C dialkylamino, phenyl, C

alkanoyl, C alkyl-0CC=O)- and C'3.,5 carbocycle; and wherein X A is selected from the group consisting of

absent, -0-, -S-, -N(H)-, -N(C'M alkyl)-, Ci alkylene, C^heteroalkylene, C 2 alkenylene and C

alkynylene; and wherein X is optionally substituted with 1 to 3 substituents selected from the group

consisting of C 4 alkyl, C ha oa kyl, C ^heteroalkyl, and phenyl that is optionally substituted with to 5

substitutents selected from, F, CI, Br, I, -NH 2, -OH, -CN, -NO2, C alkyl, Ci haloalkyl, Ci alkoxy, C

alkylamino and C dialkylamino.

E28 The compound of E ,£2, E3, E4, E5, E6, E7, E8, E9, ElO, E , E 2, E 3, El 4, E 5, E l 6, E 7, E 8,

E19, E20, E21, E22, E23, E24, E25, or E26wherein RA is phenyi-(X i ) -, wherein said phenyl is optionally

substituted with from 1 to 5 substitutents selected from, F, C , alkyl, -CN, carbocycle and C

haloalkyl; wherein X A is selected from the group consisting of absent and C14 alkylene; and wherein X is

optionally substituted with 1to 3 substituents selected from the group consisting of C alkyl and phenyl that

is optionally substituted with 1 to 5 substitutents selected from, F, CI, C alkyl, and C haloalkyl.



E29 The compound ofEl,E2, E3, E4, E5, E6, E7, E8, E9, ElO, Ell, E12, E13, E14, E15, E l , E 7, E l 8,

E19, E20, E21, E22, E23, E24, E25, or E26wherem RA is -(X B) .iOR ; RA is selected from the group

consisting of hydrogen, Ci. alkyi, C2..g alkenyl, C . haloalkyl, C3..g cycloalkyl, pheny and benzyl; and X is

selected from the group consisting of absent and aikylenethat is optionally substituted with 1 to 3

substituents selected from the group consisting of C alky!, oxo (=0), and

phenyl that is optionally substituted with 1 to 5 substitutents selected from, F, CI, Br, Ϊ , -NH2, -OH, -CN,

-NO 2, alkoxy, Ci-4(halo)alkoxy, C _ alkylamino and dialk y lam ino.

E30 The compound of E1,E2, E3, E4, E5, E6, E7, E8, E9, ElO, Ell, E12, E13, E14, E15, E l , E 7, E 8,

A is selected from the group consisting of

E31 The compound of E1,E2, E3, E4, E5, E6, E7, E8, E9, ElO, E 1, E12, E13, E14, E15, E16, E 7, E18,

E 9, E20, E21, E22, E23, E24, E25, or E26wherein RA is selected from the group consisting of



E32 The compound of E1,E2, E3, E4, E5, E6, E7, E8, E9, E10, E , E 2, E 3, El 4, E 5, El 6, E 7, E l 8,

E 9, E20, E21, E22, E23, E24, E25, or E26wherein RA is selected from the group consisting of phenyl,

phenylmethyl, pyrazolyl, pyrazoiyimethyL cyclobutyl, cyclohexylmethyl, cyclopentyl, cyclopentylmethyl,

cyclobutyl, cyclobutylmethyl, pyrimidinyl, pyrimidinylmethyl, pyrazinyl, pyrazinylmethyl, pyridazinyl,

pyridaziny!methyi, indolinyl, indolinylmethyl, isoindoliny], and isoindolinylmethyl, and wherein R s

optionally substituted with from 1 to 5 substitutents selected from, F , C , Br, I , -N¾ -OH, -CN, -N0 2, C

alkyl, alkanoyl, C _4

alkyl-OC(=0)-, C a1kyl-S(0) -, C3_ carbocycle, and phenyl that is optionally substituted with one or more

substituents selected from fluoro, chloro, and bromo.

E33 The compound of claim E1,E2, E3, E4, E5, E6, E7, E8, E9, E10, E l 1, E12, E13, E14, E15, E 6, E l 7,

E18, E19, E20, E21, E22, E23, E24, £25, or E26wherein RA s selected from the group consisting of

-(XR )0.iOR A , C oaryl-(X A) -, oheteroaryl-(X )-, C 3..12 carbocycle-CX^)- and C2-

heterocycle~(X )-, wherein said Ce-ioaryl, C heteroaryi, C 3- carbocycle and C2- heterocycle of RA is

optionally substituted with from 1 to 5 substitutents selected from, F , CI, Br, I, -NH 2, -OH, -CN, -N0 2, C .4

alkyl, C M haloalkyl, a koxy, C alkylamino, dialky am in o, phenyl, Ci_4 alkanoyl, C M

alkyi-OC( 0)- and C3-5 carbocycle; R is selected from the group consisting of hydrogen, C - alkyl, C2-8

alkenyl, C - haloalkyl, C3-8 cycloalkyl, phenyl and benzyl; X is selected from the group consisting of

absent, -0-, -S-, -N(H)-, -N(CM alkyl)-, C . alkylene, Ci- heteroalkyiene, C 2. alkenylene and C 2.4

alkynylene; and XR is selected from the group consisting of absent, alkylene, Ci-4 heteroa1kylene, C 2

alkenylene and C2-4 alkynylene; wherein any C alkylene, C M heteroalkylene, C 4 alkenylene and C2-

alkynylene of X rt or X is optionally substituted with 1 to 3 substituents selected from the group consisting

of C alkyl, C M haloalkyl, and C M heteroalkyl .



E34 The compound ofEl,E2, E3, E4, E5, E6, E7, E8, E9, E10, Ell, E12, E13, E14, E15, E l , E 7, E l 8,

E19, E20, E21, E22, E23, E24, E25, or E26wherein RA is selected from the group consisting of

-(X R )o-iORA , C aryl-(X A) C . heteroaryl-(X RA)-, C3.. 2 carbocycle-{X )- and C -

heterocycie-iX ^)-, wherein said C6- ry l, C _ heteroaryi, C - carbocycle and C - heterocycle of R is

optionally substituted with from 1 to 5 substitutents selected from, F , CI, Br, I , -N 2, -OH, -CN, -N ( , M

a y , C M haloalkyl, C M alkoxy, C M alkylamino, C dialkylamino, phenyl, Ci_4 alkanoyl, C M

alkyi-OC( 0)- and C3-5 carbocycle; R is selected from the group consisting of hydrogen, C M alkyl, C2-8

alkenyl, C _8haloalkyl, C3-8 cycloalkyl, phenyl and benzyl; X is selected from the group consisting of

absent, -0-, -S-, -N(H)-, -N(CM alkyl)-, C . alkylene, C M heteroalkylene, C 2-4 alkenylene and C 2-4

alkynylene; and XR is selected from the group consisting of absent, C alkylene, C M heteroalkylene, C -

alkenylene and C 2-4 alkynylene; wherein any C alkylene, C M heteroalkylene, C -4 alkenylene and C 2-

alkynylene of X rt or X is optionally substituted with 1 to 3 substituents selected from the group consisting

of C M alkyl, C haloalkyl, and C heteroalkyl .

E35 The compound of E1,E2, E3, E4, E5, E6, E7, E8, E9, ElO, E l 1, E12, E 3, E14, E15, E16, E17, E l 8,

E19, E20, E21, E22, E23, E24, E25, or E26wherein R A is CVioaryl-(X )-, wherein said C -toaryl, of R A is

optionally substituted with from 1 to 5 substitutents selected from, F , CI, Br, , -NH 2, -OH, -CN, -NO2, C

alkyl, C M haloalkyl, C alkoxy, Ci_4(halo)alkoxy, C M alkylamino, C M dialkylamino, phenyl, C M alkanoyl,

C[.4 alkyl-OC( ==O)-, C alkyl-S(Q) 2-, and C ; . carbocycle; nd ' is selected from the group consisting

of -C(==0) -, C alkylene, C heteroalkylene, C2-4 alkenylene and C2-4 alkynylene; wherein any C M alkylene,

C M heteroalkylene, C 2 4 alkenylene and C 2-4 alkynylene of X A is optionally substituted with 1 to 3

substituents selected from the group consisting of C M alkyl, C M haloalkyl, C M heteroalkyl, oxo (= ), and

phenyl that is optionally substituted with 1 to 5 substitutents selected from, F , CI, Br, I , -NH 2, -OH, -CN,

-NO 2, C M alkyl, C M haloalkyl, C M alkoxy, C M (halo)alkoxy, C M alkylamino and C M dialkylamino.

E36 The compound of E1,E2, E3, E4, E5, E6, E7, E8, E9, ElO, E l 1, E12, E13, E14, E15, E16, E 7, E18,

E19, E20, E21, E22, E23, E24, E25, or E26wherein R A is phenyl -(X )-, wherein said phenyl is optionally

substituted with from 1 to 5 substitutents selected from, F , CI, -CN, C alkyl, C M haloalkyl, C alkoxy, and

Ci.4(halo)alkoxy; and X R is C alky lene that is optionally substituted with 1 to 3 substituents selected from

the group consisting of C alkyl, C haloalky l, C M heteroalkyl, oxo (=0), and phenyl tha is optionally

substituted with 1 to 5 substitutents selected from, F , CI, Br, I , -NH 2, -OH, -CN, -NO 2, C alkyl, C

haloalkyl. C M alkoxy, C-.. (liaio)alkoxy, C M alkylamino and C M dialkylamino.

E37 The compound of El, E2, E3, E7, E8, E9, E l 6, E l 7, E l 8, E l 9, E20, E21, E22, E23, E24, E25, E26,

E27, E28, E29, E30, E 1, E32, E33, E34, E35, or E36 wherein the compound has the formula Id:



id.

E38 The compound of E37 wherein R is methyl, ethyl, cyclopropyl, or 1-azetidinyl.

£39 The compound of E37 or E38 wherein - X2-(L) -X'- is -0-, -CH -, -CH2-0-, or -CH C 2-0-

E40 The compound of E37, E38, or E39 wherein:

s :

E41 The compound of E37, E38, or E39 wherein:

is:

E42 The compound of E37, E38, or E39wherein A is optionally substituted azetidine, pyrrolidine,

piperidine, morpholine, homopiperazine, and piperazirie.



E43 The compound of E37, E38, or E39 wherein:

is selected from the group consisting of:

E44 The compound of E , E2, E3, E4, E5, E6, E7, E8, E9, E10, Ell, E12, E13, E 4, E15, E16, E 7, El 8,

E19, E20, E37, E38, or E39 wherein:

is selected from the group consisting

E45 The compound of El, E2, E3, E4, E7, E8, E9, E10, Ell, E12, E13, E14, E15, E25, E26, E27, E28,

E29, E30, E31, E32, E33, E34, E35, E36, E37, or E38wherein:

has the formula:



E46 The compound of E41, wherein

E47 The compound of claim E46, wherein ' is selected from the group consistmg of hydrogen, F, CI

and Ci-4 haloalkyi.

E48 The compound of E , E2, E3, E4, E5, E6, E7, E8, E9, E10, Ell, E12, E13, E 4, E15, E16, E 7, El 8,

E19, E20, E21, E22, E23, E24, E25, E26, E37, E38, E39, E40, E41, E42, E43, E44, E45, E46, or E47

wherein is
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E50 The compound of El which is selected from:
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and salts thereof.

E The compound of E , which is selected from :
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and salts thereof.

E52 The compound of El, which is selected from the compounds of Examples 62-593 and the free

bases and salts thereof.

E53 The compound of claim E E2, E3, E4, E5, E6, E7, E8, E9, E10, E , E12, E13, E14, E15, E16,

E17, El 8, E19 E20 E21, E22, E23, E24, E25, or E26wherein RA is selected from the group consisting of

benzyl, 3,5-dichlorobenzyl, N -acetylpiperidin-3-yl, 2-chloro-4-fluorobenzyl, 2,4-difluorobenzyl,

2,6-dichlorobenzyl, N -(cyclohexylmethyl)piperidin-3-yl, l-methyl-3-phenyl-lI-I-pyrazol- 5-ylmethyl,

pyridazin-4- ylmethyl, isoindolin-4-yhnethyl, alpha-phenylbenzyl, 3,4-dichlorobenzyi, 4-fluorobenzyI,

2-chlorobenzyl, 3-chlorobenzyl, 2 4-dichlorobenzyl, 4-methylbenzyi, 2-(trifiuoromethy3)-4-fluorobenzyl,

4-fluorophenyl, phenyl, 3,5-dichlorophenyl, benzyl, alpha-methyl-3,5-dichlorobenzyl, 3,5-dichlorophenoxy,

tert-butoxycarbonyl, 3-fluorobenzyl, 3-chioro-5-fluorobenzyl, and 4-(trifluoromethyl)-3-fluorobenzyl.





E55 The compound of El, E2, E3, E4, E5, E6, E7, E8, E9, E10, E l l , E12, E13, E14, E15, E16, E17, E18,

E19, E20, E21, E22, E23, E24, E25, or E26wherein RA is CVioaryl-(X )-, wherein said C -i ryl, of RA is

optionally substituted with from 1 to 5 substitutents selected from, F, CI, Br, I, -NH2, -OH, -CN, -N0 2, C

alkyl, C alkoxy, C (halo)alkoxy, C alkylamino, C M dialkylamino, phenyl, C alkanoyl,

Ci-4 alkyl-OC( ) - , C a ky -S 0)2-, and C3-5 carbocycle; and is C -4 alkyiene that is optionally

substituted with 1 to 3 substituents selected fro the group consisting of C y , M haloalkyl, C M

heteroalkyl, oxo (=0), and phenyl that is optionally substituted with 1 to 5 substitutents selected from, F , CI,

Br, I , -NH 2, -OH, -CN, -N0 2, C alkyl, C haloalkyl, C alkoxy, C (halo) lkoxy, C alkylamino and

C dialkylamino.



E56 The compound of El E2 E3, E4, E5, E6, E7, E8, E9, ElO, El 1, El 2, E13, E14, E15, E16, E 7, El 8,

E19, E20, A is

E57 The compound of El, E2, E3, E4, E5, E6, E7, E8, E9, ElO, E , E12, E13, E14, E15, E16, E17, E18,

E19, E20, E21 A is

E58 The compound of E , E2, E3, E4, E5, E6, E7, E8, E9, ElO, Ell, E12, E13, El4, E15, E16, E 7, El 8,

E19, E20, E21, E22, E23, E24, E25, E26, E37, E38, E39, E40, E41, E42, E43, E44, E45, E46, or E47

wherein is



and salts thereof.
In another aspect the present invention provides for a pharmaceutical composition comprising a

compound of formula I or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

excipient.

In another aspect the present invention provides for a method of treating a disease or condition in a

mammal selected from the group consisting of pain, depression, cardiovascular diseases, respiratory diseases,

and psychiatric diseases, and combinations thereof, wherein the method comprises administering to the

mammal in need thereof a therapeutically effective amount of a compound of formula or a

pharmaceutically acceptable salt thereof n another aspect of the present invention said disease or condition

is selected from the group consisting of neuropathic pain, inflammatory pain, visceral pain, cancer pain,

chemotherapy pain, trauma pain, surgical pain, post-surgical pain, childbirth pain, labor pain, neurogenic

bladder, ulcerative colitis, chronic pain, persistent pain, peripherally mediated pain, centrally mediated pain

chronic headache, migraine headache, sinus headache, tension headache, phantom limb pain, dental pain,

peripheral nerve injury or a combination thereof. In another aspect of the present invention said disease or

condition is selected from the group consisting of pain associated with HIV, HIV treatment induced

neuropathy, trigeminal neuralgia, post-herpetic neuralgia, eudynia, heat sensitivity, tosarcoidosis, irritable

bowel syndrome, Crohns disease, pain associated with multiple sclerosis (MS), amyotrophic lateral sclerosis

(ALS), diabetic neuropathy, peripheral neuropathy, arthritis, rheumatoid arthritis, osteoarthritis,

atherosclerosis, paroxysmal dystonia, myasthenia syndromes, myotonia, malignant hyperthermia, cystic

fibrosis, pseudoaldosteronism, rhabdomyolysis, hypothyroidism, bipolar depression, anxiety, schizophrenia,

sodium channel toxi related illnesses, familial erythromelalgia, primai erythromelalgia, familial rectal pain,

cancer, epilepsy, partial and general tonic seizures, restless leg syndrome, arrhythmias, fibromyalgia,



neuroprotection under ischaemic conditions cause by stroke or neural trauma, tach-arrhythmias, atrial

fibrillation and ventricular fibrillation.

In another aspect the present invention provides for a method of treating pain in a mammal by the

inhibition of ion flux through a voltage-dependent sodium channel in the mammal, wherein the method

comprises admmistring to the mammal in need thereof a therapeutically effective amount of a compound of

formula I, or a pharmaceutically acceptable salt thereof.

In another aspect the present invention provides for a method of decreasing ion flux through a

voltage-dependent sodium channel in a cell in a mammal, wherein the method comprises contacting the cell

with a compound of formula I, or a pharmaceutically acceptable salt thereof.

In another aspect the present invention provides for a method of treating pruritus in a mammal,

wherein the method comprises administering to the mammal in need thereof a therapeutically effective

amount of a compound of formula I, or a pharmaceutically acceptable salt thereof.

n another aspect the present invention provides for a method of treating cancer in a mammal,

wherein the method comprises administering to the mammal in need thereof a therapeutically effective

amount a compound of formula I, or a pharmaceutically acceptable salt thereof.

In another aspect the present invention provides for a method of treating, but not preventing, pain in

a mammal, wherein the method comprises administering to the mammal in need thereof a therapeutically

effective amount of a compound of formula I, or a pharmaceutically acceptable salt thereof.In another aspect

of the present invention the pain is selected from the group consisting of neuropathic pain, inflammatory

pain, visceral pain, cancer pain, chemotherapy pain, trauma pain, surgical pain, post- surgical pain, childbirth

pain, labor pain, neurogenic bladder, ulcerative colitis, chronic pain, persistent pain, peripherally mediated

pain, centrally mediated pain, chronic headache, migraine headache, sinus headache, tension headache,

phantom limb pain, dental pain, peripheral nerve injury or a combination thereof. In another aspect the

present invention the pain is associated with a disease or condition selected from the group consisting of H V,

HIV'' treatment induced neuropathy, trigeminal neuralgia, post-herpetic neuralgia, eudynia, heat sensitivity,

tosarcoidosis, irritable bowel syndrome, Crohris disease, pain associated with multiple sclerosis (MS),

amyotrophic lateral sclerosis (ALS), diabetic neuropathy, peripheral neuropathy, arthritis, rheumatoid

arthritis, osteoarthritis, atherosclerosis, paroxysmal dystonia, myasthenia syndromes, myotonia, malignant

hyperthermia, cystic fibrosis, pseudoaldosteronism, rhabdomyolysis, hypothyroidism, bipolar depression,

anxiety, schizophrenia, sodium channel toxi related illnesses, familial erythromelalgia, primary

erythromeialgia, familial rectal pain, cancer, epilepsy, partial and general tonic seizures, restless leg

syndrome, arrhythmias, fibromyalgia, neuroprotection under ischaemic conditions cause by stroke or neural

trauma, tach-arrhythmias, atrial fibrillation and ventricular fibrillation.

In another aspect the present invention provides for a method of treating, but not preventing, acute

pain or chronic pain in a mammal, wherein the method comprises administering to the mammal in need

thereof a therapeutically effective amount of a compound of formula I, or a pharmaceutically acceptable salt

thereof.



In another aspect the present invention provides for a method of treating, but not preventing,

neuropathic pain or inflammatory pain in a mammal, wherein the method comprises administering to the

mammal in need thereof a therapeutically effective amount of a compound of formula I, or a

pharmaceutically acceptable salt thereof.

In another aspect the present invention provides for a method for the treatment or prophylaxis of

pain, depression, cardiovascular disease, respiratory disease, or psychiatric disease, or a combinations

thereof, in an animal which method comprises administering an effective amount of a compound of formula

I, or a pharmaceutically acceptable salt thereof.

In another aspect the present invention provides for a compound of formula 1, or a pharmaceutically

acceptable salt thereof for the use as a medicament for the treatment of diseases and disorders selected from

the group consisting of pain, depression, cardiovascular diseases, respiratory diseases, and psychiatric

diseases, or a combination thereof.

In another aspect the present invention provides for the use of a compound of formula I, or a

pharmaceutically acceptable salt thereof for the manufacture of a medicament for the treatment of diseases

and disorders selec ted from the group consisting of pain, depression, cardiovascular diseases, respiratory

diseases, and psychiatric diseases, or a combination thereof.

In another aspect the present invention provides for the invention as described herein.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

As used herein, the term "alkyl", by itself or as part of another substituent, means, unless otherwise

stated, a straight or branched chain hydrocarbon radical, having the number of carbon atoms designated (i.e.,

Ci..g means one to eight carbons). Examples of alkyl groups include methyl, ethyl, n-propyl, iso-propyl,

n-butyl, t-butyl, iso-butyl, sec-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyi, and the like. The term "alkenyl"

refers to an unsaturated alkyl radical having one or more double bonds. Similarly, the term "aikynyl" refers

to an unsaturated alkyl radical having one or more triple bonds. Examples of such unsaturated alkyl groups

include vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(l,4-pentadienyl),

ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and isomers.

The term "heteroalkyl," by itself or in combination with another term, means, unless otherwise

stated, a stable straight or branched chain hydrocarbon radical, consisting of the stated number of carbon

atoms and from one to three heteroatoms selected from the group consisting of O, N , Si and S, and wherein

the nitrogen and sulfur atoms can optionally be oxidized and the nitrogen heteroatom can optionally be

quatermzed. 'The heteroatom(s) O, N and S can be placed at any interior position of the heteroalkyl group.

The heteroatom Si can be placed at any position of the heteroalkyl group, including the position at which the

alkyl group is attached to the remainder of the molecule. A "heteroalkyl" can contain up to three units of

unsaturation, and also include mono- and poly-halogenated variants, or combinations thereof. Examples

include -CH 2-CH 2~0~CH3, -CH 2-CH 2~0~CF3, -CH 2-CH 2~NH~CH , - i. - \ ( .' ! - ί . :. -CH -S-CH 2-C

I 3, -S(0)-CH 3, -CH CH2-S(0) 2-CH 3, -CI-I=CH-0-CH , -Si(CH 3)3, -CH 2-CH-N-OCH 3, and



-CH=CH=N(CH 3)-CH . p to two heteroatoms can be consecutive, such as, for example, -CH2-NH-OCH

and -CH2-0-Si(CH 3)3.

The term "alkylene" by itself or as part of another substituent means a divalent radical derived from

an alkane (including branched alkane), as exemplified by -CH CH CH2CH2- and -CH(CH )CH2CH2- .

Typically, an a ky (or alkylene) group will have from 1 to 24 carbon atoms, with those groups having 0 or

fewer carbon atoms being preferred in the present invention. "Alkenylene" and "aikynyiene" refer to the

unsaturated forms of "alkylene" having double or triple bonds, respectively. "Alkylene", "alkenylene" and

"aikynyiene" are also meant to include mono and poly-halogenated variants.

The term "heteroalkylene" by itself or as part of another substituent means a divalent radical,

saturated or unsaturated or polyunsaturated, derived from heteroalkyl, as exemplified

by -CH 2-CH 2-S-CI-I2CH 2- and - l -S-C ' - ' i i -Ni i - - -0 -C 2-CiI-CH-, - - !5 i ( ! !)( '! i

- and -S-CH -C=C-. For heteroalkylene groups, heteroatoms can also occupy either or both of the chain

termini (e.g., alkyleneoxy, alkylenedioxy, alkyieneamino, alkylenediamino, and the like). The term

"heteroalkylene" is also meant to include mono and poly-halogenated variants.

The terms "alkoxy," "alkylamino" and "alkylthio", are used in their conventional sense, and refer to

those alkyl groups attached to the remainder of the molecule via an oxygen atom ("oxy"), an amino group

("amino") or thio group, and further include mono- and poly-halogenated variants thereof. Additionally, for

dialkylamino groups, the alkyl portions can be the same or different.

The terms "halo" or "halogen," by themselves or as part of another substituent, mean, unless

otherwise stated, a fluorine, chlorine, bromine, or iodine atom. The term "(halo)alkyl" is meant to include

both a "alkyl" and "ha oa ky " substituent. Additionally, the term "haloalkyl," is meant to include

rnonohaioaikyl and polyhaloalkyl. For example, the term "C . haloalkyl" is mean to include trifluoromethyl,

2,2,2-trifluoroethyl, 4-chiorobutyl, 3-bromopropyl, difluoromethyi, and the like.

The term "aryl" as used herein refers to a single all carbon aromatic ring or a multiple condensed all

carbon ring system wherein at least one of the rings is aromatic. For example, in certain embodiments, an aryl

group has 6 to 20 carbon atoms, 6 to 14 carbon atoms, or 6 to 12 carbon atoms. Aryl includes a phenyl radical.

Aryl also includes multiple condensed ring systems (e.g., ring systems comprising 2, 3 or 4 rings) having

about 9 to 20 carbon atoms in which at least one ring is aromatic and wherein the other rings may be aromatic

or not aromatic (i.e., carbocycle). Such multiple condensed ring systems are optionally substituted with one

or more (e.g., 1, 2 or 3) oxo groups on any carbocycle portion of the multiple condensed ring system. The

rings of the multiple condensed ring system can be connected to each other via fused, spiro and bridged

bonds when allowed by valency requirements. t is to be understood that the point of attachment of a

multiple condensed ring system, as defined above, can be at any position of the ring system including an

aromatic or a carbocycle portion of the ring. Non-limiting examples of aryl groups include, but are not limited

to, phenyl, indenyi, naphthyl, 1, 2, 3, 4-tetrahydronaphthyl, anthracenyi, and the like.

The term "carbocycle" or "carboeyclyl" refers to a single saturated (i.e., cycloalkyl) or a single

partially unsaturated (e.g., cycloalkenyl, cycloalkadienyl, etc.) all carbon ring having 3 to 7 carbon atoms



(i.e., (C.r C7)carbocycle). e term "carbocycle" or "carbocyclyl" a so includes multiple condensed,

saturated and partially unsaturated all carbon ring systems (e.g., ring systems comprising 2, 3 or 4

carbocyclic rings). Accordingly, carbocycle includes multicyclic carbocyles such as a tricyclic carbocycles

(e.g., bicyciic carbocycles having about 6 to 12 carbon atoms such as bicyclo[3. 1.0]hexane and

bicyclo[2. .1Jhexane), and polycyclic carbocycles (e.g tricyclic and tetracyclic carbocycles with up to about

20 carbon atoms). The rings of the multiple condensed ring system can be connected to each other via fused,

spiro and bridged bonds when allowed by valency requirements. For example, multicy clic carbocyles can be

connected to each other via a single carbon atom to form a spiro connection (e.g., spiropentane,

spiro[4,5]decane, etc), via two adjacent carbon atoms to form a fused connection (e.g., carbocycles such as

decahydronaphthalene, norsabinane, norcarane) or via two non-adjacent carbon atoms to form a bridged

connection (e.g., norbomane, bicyclo[2.2.2]octane, etc). The "carbocycle" or "carbocyclyl" can also be

optionally substituted with one or more (e.g., 1, 2 or 3) oxo groups. In one embodiment the term carbocycle

includes a 3. 2 carbocycle. In one embodiment the term carbocycle includes a C3.8 carbocycle. n one

embodiment the term carbocycle includes a C 3 carbocycle. n one embodiment the term carbocycle

includes a C3.5 carbocycle. Non-limiting examples of carbocycles include cyclopropyl, cyciobutyl,

cyclopentyl, 1-cyclopent-l -enyl, l -cyclopent-2-enyl, l -cyclopent-3-enyl, cyclohexyl, 1-cyclohex- 1-enyl,

l-cyclohex-2-enyl, bicyclo[2.2. 1]heptane, pinane, adamantane, norborene, spirocyclic C . 2 a ane, and

-cyclohex-3-enyl.

The term "heteroaryl" as used herein refers to a single aromatic ring that has at least one atom other

than carbon in the ring, wherein the atom is selected from the group consisting of oxygen, nitrogen and

sulfur; "heteroaryl" also includes multiple condensed ring systems that have at least one such aromatic ring,

which multiple condensed ring systems are further described below. Thus, "heteroaryl" includes single

aromatic rings of from about 1 to 6 carbon atoms and about 1-4 heteroatoms selected from the group

consisting of oxygen, nitrogen and sulfur. The sulfur and nitrogen atoms may also be present i an oxidized

form provided the ring is aromatic. Exemplary heteroaryl ring systems include but are not limited to pyridyl,

pyrimidinyl, oxazolyl or furyl. "Heteroaryl" also includes multiple condensed ring systems (e.g., ring

systems comprising 2, 3 or 4 rings) wherein a heteroaryl group, as defined above, is condensed with one or

more rings selected from heteroaryls (to form for example a naphtliyridinyl such as 1,8-naphthyridinyl),

heterocycles, (to form for example a 1, 2, 3, 4-tetrahydronaphthyridinyl such as

,2,3,4-tetrahydro- ,8-naphthyridinyl), carbocycles (to form for example 5,6,7,8-tetrahydroquinolyl) and

aryls (to form for example indazolyl) to form the multiple condensed ring system. Thus, a heteroaryl (a

single aromatic ring or multiple condensed ring system) has about 1-20 carbon atoms and about 1-6

heteroatoms within the heteroaryl ring. Such multiple condensed ring sy stems may be optionally substituted

with one or more (e.g., 1, 2, 3 or 4) oxo groups on the carbocycle or heterocycle portions of the condensed

ring. The rings of the multiple condensed ring system can be connected to each other via fused, spiro and

bridged bonds when allowed by valency requirements. It is to be understood that the individual rings of the

multiple condensed ring system may be connected in any order relative to one another. It is also to be



understood that the point of attachment of a multiple condensed ring system (as defined above for a

heteroaryl) can be at any position of the multiple condensed ring system including a heteroaryl, heterocycle,

ary or carbocycie portion of the multiple condensed ring system. t is also to be understood that the point of

attachment for a heteroaryl or heteroaryl multiple condensed ring system can be at any suitable atom of the

heteroaryl or heteroaryl multiple condensed ring system including a carbon atom and a heteroatom (e.g., a

nitrogen). Exemplar}' heteroaryls include but are not limited to pyridyl, pyrrolyl, pyraziny!, pyrimidinyl,

pyridazinyl, pyrazolyl, thienyl, indolyl, imidazolyl, oxazolyl, isoxazolyl, thiazoiyl, furyi, oxadiazolyl,

thiadiazolyl, quinoiyl, isoquinolyi, benzothiazolyl, benzoxazoiyi, indazolyl, quinoxaiyi, quinazoiyi,

5,6,7,8-tetrahydroisoquinolinyl benzofuranyl, benzimidazolyl, thianaphthenyl, pyrrolo[2,3-b]pyridiny{,

quinazolinyl-4(3H)-one, triazolyl, 4,5,6,7-tetrahydro- 1H-indazole and

3b,4,4a,5-tetrahydro-lH-cyclopropa[3,4]cyclo- penta[l,2-c]pyrazole.

The term "heterocyclyl" or "heterocycle" as used herein refers to a single saturated or partially

unsaturated ring that has at least one ato other than carbon in the ring.wherein the atom is selected fro the

group consisting of oxygen, nitrogen and sulfur; the term also incSudesmultiple condensed ring systems that

h e at least one such saturated or partially unsaturated ring, which multiple condensed ring systems are

further described below. Thus, the term includes single saturated or partially unsaturated rings (e.g., 3, 4, 5,

6 or 7-membered rings) from about 1 to 6 carbon atoms and from about 1 to 3 heteroatoms selected from the

group consisting of oxygen, nitrogen and sulfur in the ring. The ring may be substituted with one or more

(e.g., 1, 2 or 3) oxo groups and the sulfur and nitrogen atoms may also be present in their oxidized forms.

Exemplary heterocycles include but are not limited to azetidmyi, tetrahydrofuranyl and piperidinvl. The

term "heterocycle" also includes multiple condensed ring systems (e.g., ring systems comprising 2, 3 or 4

rings) wherein a single heterocycle ring (as defined above) can be condensed with one or more groups

selected from heterocycles (to form for example a 1,8-decahydronapthyridinyl ), carbocycles (to form for

example a decahydroquinolyl) and aryls to form the multiple condensed ring system. Thus, a heterocycle (a

single saturated or single partially unsaturated ring or multiple condensed ring system) has about 2-20

carbon atoms and 1-6 heteroatoms within the heterocycle ring. Such multiple condensed ring systems may

be optionally substituted with one or more (e.g., 1, 2, 3 or 4) oxo groups on the carbocycie or heterocycle

portions of the multiple condensed ring. The rings of the multiple condensed ring system can be connected

to each other via fused, spiro and bridged bonds when allowed by valency requirements t is to be

understood that the individual rings of the multiple condensed ring system may be connected in any order

relative to one another. It is also to be understood that the point of attachment of a multiple condensed ring

system (as defined above for a heterocycle) can be at any position of the multiple condensed ring system

including a heterocycle, ary l and carbocycie portion of the ring t is also to be understood that the point of

attachment for a heterocycle or heterocycle multiple condensed ring system can be at any suitable atom of

the heterocycle or heterocycle multiple condensed ring system including a carbon atom and a heteroatom

(e.g., a nitrogen). In one embodiment the term heterocycle includes a C2-20 heterocycle. In one embodiment

the term heterocycle includes a (¾.7 heterocycle. In one embodiment the term heterocycle includes a C2



heterocycle. n one embodiment the term heteroeycle includes a C - heterocycle. Exemplary heterocycles

include, but are not limited to aziridinyl, azetidinyl, pyrrolidiny], piperidinyl, homopiperidinyl, morpholinyl,

thiomorpholinyl, piperazinyl, tetrahydrofuranyl, dihydrooxazolyl, tetrahydropyranyl, tetrahydroihiopyranyl,

1,2,3,4- tetrahydroquinolyl, benzoxazinyi, dihydrooxazolyl, chromanyl, 1,2-dihydropyridinyl,

2,3-dihydrobenzofuranyl, 1,3-benzodioxoiyl, 1,4-benzodioxanyl,

spiro [cyclopropane- 1,1 '-isoindolinyl]-3'-one, isoindolinyl-1 -one, 2-oxa-6-azaspiro[3.3]heptanyl,

imidazolidin-2-one N-methylpiperidine, imidazolidine, pyrazolidine, butyroiactam, valerolactam,

imidazoiidinone, hydantoin, dioxolane, phthaiimide, 1,4-dioxane, thiomorpholine, thiomorpholine-S-oxide,

thiomorpholine-S,S-oxide, pyran, 3-pyrroline, thiopyran, pyrone, tetrhydrothiophene, quinuciidine, tropane,

2-azaspiro[3.3]heptane, (lR,5S)-3-azabicyclo[3.2.1 joctane, (ls,4s)-2-azabicyc1o[2.2.2]octane,

(lR,4R)-2-oxa-5-azabicyclo[2.2.2]octaneand pyrrolidin-2-one.

The above terms (e.g., "alkyl," "aryl" and "heteroaryl"), in some embodiments, will include both

substituted and unsubstituted forms of the indicated radical. Preferred substituents for each type of radical

are provided below.

Substituents for the alkyl radicals (including those groups often referred to as alkylene, alkenyl,

alkynyl, heteroalkyl,carbocycie, and heterocyclyl) can be a variety of groups inciuding,but not limited to,

-halogen, -OR , -NR'R", -SR', -SiR'R"R"', -OC(0)R', -C(0)R', -C0 2R', -CONR'R", -OC(0)NR R", -NR"C(

0)R , -NR"'C(0)NR'R", ~NR"C(0) 2R', ~N C(N 2) N , -NRC(NH 2) N , -NHC(NH 2)=NR', ~NR"'C(NR'

R")=N-CN, -NR'"C(NR'R'')===NOR', ~NHC(NH 2)===NRVS(0)R', -S(0) 2R , -S(0) 2NR'R", -NR'S(0) 2R", ~NR "

S(Q) NR'R", -CN, -N0 2, -(CH ),^-OR , = X ' " . -(CH ) , 4-SR , t I .:-Si ' " '". -((. ' ! 2! :· ( ) '

0)R', -((:¾),. 4-C(0)R', -(CH )i-4-C0 2R', - ' ..CO ' R". in a number ranging from zero to (2m'+l),

where m ' is the total number of carbon atoms in such radical R', R" and R'" each independently refer groups

including, for example, hydrogen, unsubstituted C _ alkyl, unsubstituted heteroalkyl, unsubstituted aryl, aiyl

substituted with 1-3 halogens, unsubstituted alkyl, C . alkoxy or C - thioalkoxy groups, or

unsubstituted aryl-Ci.4 alkyl groups, unsubstituted heteroaryl, substituted heteroaryl, among others. When

R' and R" are attached to the same nitrogen atom, they can be combined with the nitrogen atom to form a 3-,

4-, 5-, 6-, or 7-membered ring. For example, -NR'R" is meant to include 1-pyrrolidinyl and 4-m.orpho iny

Other substitutents for alkyl radicals, including heteroalkyl, alkylene, include for example, =0, =NR',

=N-OR', =N-CN, =NH, wherein R ' include substituents as described above.

Simiiarly,substituents for the aryl and heteroaryl groups are varied and are generally selected from

the group including, but not limited to halogen, -OR', ~OC(0)R', -NR'R",

-SR', · · '.··( . -NO-. - . O R'. -CONR'R", -C (0)R', -OC(0)NR'R", -NR"C(0)R', -NR"C(0) R',

-NR'C(0)NR"R"', -NHC(NH 2)=NH, -NR'C(NH 2)=NH, -NHC(NH 2)-NR', -S(0)R', -S(0) 2R',

-S(0) NR'R", -NR'S(0) 2R", -N , perfluoro-Ci.4 alkoxy, andperfluoro-C alkyL, -(CH 2)1-4-OR',

-(C 2)-..4 NR'R", -(CH 2)j.4-SR', -(CH 2)i-4-SiR ,R ,,R", -(CH;,)i-4-OC(0)R', -(C 2)^-C(0)R', -(CH )^-C0 2R',

-(CH 2) .4CONR'R", in a number ranging from zero to the total number of open valences on the aromatic ring

system; and where R', R" and R'" are independently selected from hydrogen, alkyl, C^ecarbocycie,



Ca-^alkenyl, C2- alkynyl, unsubstituted aryl and heteroaryl, (unsubstituted aryl)-C 4 alkyl, and unsubstituted

aryloxy-C' 1.4 alkyl. Other suitable substituents include each of the above aryl substituents attached to a ring

atom by an aikylene tether of from 1-4 carbon atoms. When a substituent for the aryl or heteroaryl group

contains an aikylene linker (e.g., -(CH2)i_4-NR'R"), the aikylene linker includes halo variants as well. For

example, the linker "-(€£[2)1 -4-" when used as part of a substituent is meant to include difluoromethylene,

1,2-difluoroethylene, etc.

As used herein, the term "heteroatom" is meant to include oxygen (O), nitrogen (N), sulfur (S) and

silicon (Si).

As used herein, the term "crural" refers to molecules which have the property of

non-superimposability of the mirror image partner, while the term "achiral" refers to molecules which are

superimposable on their mirror image partner.

As used herein, the term "stereoisomers" refers to compounds which have identical chemical

constitution, but differ with regard to the arrangement of the atoms or groups in space.

As used herein a wavy ine " " that intersects a bond in a chemical structure indicates the point of

attachment of the bond that the wavy bond intersects in the chemical structure to the remainder of a

molecule.

As used herein, the term "C-linked" means that the group that the term describes is attached the

remainder of the molecule through a ring carbon atom.

As used herein, the term "N-linked" means that the group that the term describes is attached to the

remainder of the molecule through a ring nitrogen atom.

"Diastereomer" refers to a stereoisomer with two or more centers of chirality and whose molecules

are not mirror images of one another. Diastereomers have different physical properties, e.g. melting points,

boiling points, spectral properties, and reactivities. Mixtures of diastereomers can separate under high

resolution analytical procedures such as electrophoresis and chromatography.

"Enantiomers" refer to two stereoisomers of a compound which are non-superimposable mirror

images of one another.

Stereochemical definitions and conventions used herein generally follow S. R Parker, Ed.,

McGraw-Hill Dictionary of Chemical Terms ( 1984) McGraw-Hill Book Company, New York; and Eliel, E.

and Wilen, S., "Stereochemistry of Organic Compounds", John Wiley & Sons, inc., New York, 1994. The

compounds of the invention can contain asymmetric or chiral centers, and therefore exist in different

stereoisomeric forms. It is intended that all stereoisomeric forms of the compounds of the invention,

including but not limited to, diastereomers, enantiomers and atropisomers, as well as mixtures thereof such

as racemic mixtures, form part of the present invention. Many organic compounds exist in optically active

forms, i.e., they have the ability to rotate the plane of plane-polarized light. In describing an optically active

compound, the prefixes D and L, or R and S, are used to denote the absolute configuration of the molecule

about its chiral center(s). The prefixes d and or (+) and (-) are employed to designate the sign of rotation of

plane -polarized light by the compound, with (-) or 1 meaning that the compound is levorotatory. A



compound prefixed with (+) or d is dextrorotatory. For a given chemical structure, these stereoisomers are

identical except that they are mirror images of one another. A specific stereoisomer can also be referred to as

an enantiomer, and a mixture of such isomers is often called an enantiomeric mixture. A 50:50 mixture of

enantiomers is referred to as a racemic mixture or a racemate, which can occur where there has been no

stereoselection or stereospecificity in a chemical reaction or process. The terms "racemic mixture" and

"racemate" refer to an equimolar mixture of two enantiomeric species, devoid of optical activity.

As used herein, the term "tautomer" or "tautomeric form" refers to structural isomers of different

energies which are interconvertible via a low energy barrier. For example, proton tautomers (also known as

prototropic tautomers) include interconversions via migration of a proton, such as keto-enol and

imine-enamine isomerizations. Valence tautomers include interconversions by reorganization of some of the

bonding electrons.

As used herein, the term "solvate" refers to an association or complex of one or more solvent

molecules and a compound of the invention. Examples of solvents that form solvates include, but are not

limited to, water, isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, and ethanolamine. The

term "hydrate" refers to the complex where the solvent molecule is water.

As used herein, the term "protecting group" refers to a substituent that is commonly employed to

block or protect a particular functional group on a compound. For example, an "amino-protecting group" is

a substituent attached to an amino .group that blocks or protects the amino functionality in the compound.

Suitable amino-protecting groups include acetyl, trifluoroacetyi, t-butoxycarbonyl (BOC),

benzyloxycarbonyl (CBZ) and 9-fluorenylmethylenoxycarbonyl (Fmoc). Similarly, a "hydroxy -protecting

group" refers to a substituent of a hydroxy group that blocks or protects the hydroxy functionality. Suitable

protecting groups include acetyl and silyl. A "carboxy-protecting group" refers to a substituent of the

carboxy group that blocks or protects the carboxy functionality. Common carboxy-protecting groups include

phenylsulfonylethyl, cyanoethyl, 2-(trimethylsilyl)ethyl, 2-(trimcthylsily!)ethoxymethyl,

2-(p-toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(diphenylphosphmo)~ethyl, nitroethyl and the

like. For a general description of protecting groups and their use, see RG.M. Wuts and T.W. Greene,

Greene's Protective Groups in Organic Synthesis 4 edition, Wiley-Interscience, New York, 2006.

As used herein, the term "mammal" includes, but is not limited to, humans, mice, rats, guinea pigs,

monkeys, dogs, cats, horses, cows, pigs, and sheep

As used herein, the term "pharmaceutically acceptable salts" is meant to include salts of the active

compounds which are prepared with relatively nontoxic acids or bases, depending on the particular

substituents found on the compounds described herein. When compounds of the present invention contain

relatively acidic functionalities, base addition salts can be obtained by contacting the neutral form of such

compounds with a sufficient amount of the desired base, either neat or in a suitable inert solvent. Examples

of salts derived from pharmaceutically-acceptable inorganic bases include aluminum, ammonium, calcium,

copper, ferric, ferrous, lithium, magnesium, manganic, manganous, potassium, sodium, zinc and the like.

Salts derived from pharmaceutically-acceptable organic bases include salts of primary, secondary and



tertiary amines, including substituted amines, cyclic amines, naturally-occurring amines and the like, such as

arginine, betaine, caffeine, choline, ,Ν '-dibenzylethylenediamine, diethylamide, 2-diethylaminoethanol,

2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine,

glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine,

piperazine, piperi dine polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine,

tripropylamine, tromethamine and the like. When compounds of the present invention contain relatively

basic functionalities, acid addition salts can be obtained by contacting the neutral form of such compounds

with a sufficient amount of the desired acid, either neat or in a suitable inert solvent. Examples of

pharmaceutically acceptable acid addition salts include those derived from inorganic acids like hydrochloric

hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric, monohydrogenphosphoric,

dihydrogenphosphoric, sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as

well as the salts derived from relatively nontoxic organic acids like acetic, propionic, isobutyric, malonic,

benzoic, succinic, suberic, fumaric, mandelic, phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric,

methanesulfonic, and the like. Also included are salts of amino acids such as alginate and the like, and salts

of organic acids like glucuronic or galactunoric acids and the like (see, for example, Berge, S. M., et a .,

"Pharmaceutical Salts", Journal of Pharmaceutical Science, 977, 66, 1-19). Certain specific compounds of

the present invention contain both basic and acidic functionalities that allow the compounds to be converted

into either base or acid addition salts.

The neutral forms of the compounds can be regenerated by contacting the salt with a base or acid and

isolating the parent compound in the conventional manner. The parent form of the compound differs from

the various salt forms in certain physical properties, such as solubility in polar solvents, but otherwise the

salts are equivalent to the parent form of the compound for the purposes of the present invention.

In addition to salt forms, the present invention provides compounds which are in a prodrug form. As

used herein the term "prodrug" refers to those compounds that readily undergo chemical changes under

physiological conditions to provide the compounds of the present invention. Additionally, prodrugs can be

converted to the compounds of the present invention by chemical or biochemical methods in an ex vivo

environment. For example, prodrugs can be slowly converted to the compounds of the present invention

when placed in a transdermal patch reservoir with a suitable enzyme or chemical reagent.

Prodrugs of the invention include compounds wherein an amino acid residue, or a polypeptide chain

of two or more (e.g., two, three or four) amino acid residues, is covalently joined through an amide or ester

bond to a free amino, hydroxy or carboxyiic acid group of a compound of the present invention. The amino

acid residues include but are not limited to the 20 naturally occurring amino acids commonly designated by

three letter symbols and also includes phosphoserine, phosphothreonine, phosphotyrosine, 4-hydroxyproline,

hydroxy lysine, demosine, isodemosine, gamma-carboxyglutamate, hippuric acid,

octahydroindole- -carboxyiic acid, statine, l ,2,3,4-tetrahydroisoquinoline-3-carboxylic acid, penicillamine,

ornithine, 3-methylhistidine, norvaiine, beta-alanine, gamma-aminobutyric acid, citrulline, homocysteine,



homoserine, methyl-alanine, para-benzoylphenylalanine, phenylglycine, propargylglycine, sarcosine,

methionine sulfone and tert-butySglycine.

Additional types of prodrugs are also encompassed. For instance, a free carboxyl group of a

compound of the invention can be derivatized as an amide or alkyl ester. As another example, compound s of

this invention comprising free hydroxy groups can be derivatized as prodrugs by converting the hydroxy

group into a group such as, but not limited to, a phosphate ester, hemisuccinate, dimethyl aminoacetate, or

phosphoryloxymethyloxycarbonyl group, as outlined in Fleisher, D. et al., ( 996) Improved oral drug

delivery: solubility limitations overcome by the use of prodrugs Advanced Drug Delivery Reviews, :1 5 .

Carbamate prodrugs of hydroxy and amino groups are also included, as are carbonate prodrugs, sulfonate

esters and sulfate esters of hydroxy groups. Derivatization of hydroxy groups as (aeyloxy)methyl and

(acyioxy)ethyl ethers, wherein the acyl group can be an alkyl ester optionally substituted with groups

including, but not limited to, ether, amine and carboxvlic acid functionalities, or where the acyl group is an

amino acid ester as described above, are also encompassed. Prodrugs of this type are described in J . Med.

Chem., ( 1996), 39: 10. More specific examples include replacement of the hydrogen atom of the alcohol

group with a group such as l -((Ci-6)alkanoyloxy)ethyl,

l-methyl-l -((Ci-6)alkanoyloxy)ethyl, N-(Ci_6)alkoxycarbonylaminomethyl,

succinoyl, alpha-amino(Ci- 4)alkanoyl, arylacyl and alpha-aminoacyl, or

alpha-aminoacyl -alpha-aminoacyl, where each alpha-aminoacyl group is independently selected from the

naturally occurring L-amino acids, P ) )( ) ) · . -P{0){0{C _ )alkyl)2 or giycosyi (the radical resulting from

the removal of a hydroxy! group of the hemiacetal form of a carbohydrate).

For additional examples of prodrug derivatives, see, for example, a) Design of Prodrugs, edited by .

Bundgaard, (Elsevier, 985) and Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al.

(Academic Press, 1985); b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and

H. Bundgaard, Chapter 5 "Design and Application of Prodrugs," by H. Bundgaard p. 113-1 9 1 ( 991); c) .

Bundgaard, Advanced Drug Delivery Reviews, 8 :1-38 ( 992); d) . Bundgaard, et a , Journal of

Pharmaceutical Sciences, 77:285 ( 1988); and e) N. Kakeya, et al, Chem. Pharm. Bul , 32 :692 (1984), each

of which is specifically incorporated herein by reference.

Additionally, the present invention provides for metabolites of compounds of the invention. As used

herein, a "metabolite" refers to a product produced through metabolism in the body of a specified compound

or salt thereof. Such products can result for example from the oxidation, reduction, hydrolysis, amidation,

deamidation, esterifieation, deesterification, enzymatic cleavage, and the like, of the administered

compound.

Metabolite products typically are identified by preparing a radiolabeled (e.g., 4C or Ή ) isotope of a

compound of the invention, administering it parenterally in a detectable dose (e.g., greater than about 0.5

mg/kg) to an animal such as rat, mouse, guinea pig, monkey, or to man, allowing sufficient time for

metabolism to occur (typically about 30 seconds to 30 hours) and isolating its conversion products from the

urine, blood or other biological samples. These products are easily isolated since they are labeled (others are



isolated by the use of antibodies capable of binding epitopes surviving in the metabolite). The metabolite

structures are determined in conventional fashion, e.g., by MS, LC/'MS or NMR analysis. In general,

analysis of metabolites is done in the same way as conventional drug metabolism studies well known to

those skilled in the art. The metabolite products, so long as they are not otherwise found in vivo, are usenil in

diagnostic assays for therapeutic dosing of the compounds of the invention.

Certain compounds of the present invention can exist in unsolvated forms as well as solvated forms,

including hydrated forms. In general, the solvated forms are equivalent to unsolvated forms and are intended

to be encompassed within the scope of the present invention. Certain compounds of the present invention

can exist in multiple crystalline or amorphous forms. n general, all physical forms are equivalent for the

uses contemplated by the present invention and are intended to be within the scope of the present invention.

Certain compounds of the present invention possess asymmetric carbon atoms (optical centers) or

double bonds: the racemates, diastereomers, geometric isomers, regioisomers and individual isomers (e.g.,

separate enantiomers) are all intended to be encompassed within the scope of the present invention.

The compounds of the present invention can also contain unnatural proportions of atomic isotopes at

one or more of the atoms that constitute such compounds. For example, the present invention also embraces

isotopicaliy- labeled variants of the present invention which are identical to those recited herein, bur the for

the fact that one or more atoms are replace by an atom having the atomic mass or mass number different from

the predominant atomic mass or mass number usually found in nature for the atom. Al isotopes of an -

particular atom or element as specified are contemplated within the scope of the compounds of the invention,

and their uses. Exemplary isotopes that can be incorporated into compounds of the invention include istopes

of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine, chlorine and iodine, such as ("D"),

¾ "C, 3C, 4C, N, N, 50 , "0, , 0 , 3 P, 3 P, 5S, 3 C1, 2 and ,25I . Certain isotopicaliy labeled

compounds of the present invention (e.g., those labeled with H or 4C) are useful in compound and/or

substrate tissue distribution assays. 'Tritiated (Ή ) and carbon-14 ( 4C) isotopes are usefule for their ease of

preparation and detectability. Further substitute] on with heavier isotopes such as deuterium (i.e., H) may

afford certain therapeutic advantages resuting from greater metabolic stability (e.g., increased in vivo

half-life or reduced dosage requirements) and hence may be preferred in some circumstances. Positron

emitting isotopes such as 0 , i N, C, and i F are useful for positron emission tomography (PET) studies to

examine substrate receptor occupancy. Isotopicaliy labeled compounds of the present inventions can

generally be prepared by following procedures analogous to those disclosed in the Schemes and/or in the

Examples herein below, by substituting an isotopicaliy labeled reagent for a non-isotopically labeled reagent.

The terms "treat" and "treatment" refer to both therapeutic treatment and/or prophylactic treatment

or preventative measures, wherein the object is to prevent or slow down (lessen) an undesired physiological

change or disorder, such as, for example, the development or spread of cancer. For purposes of this invention,

beneficial or desired clinical results include, but are not limited to, alleviation of symptoms, diminishment of

extent of disease or disorder, stabilized (i.e., not worsening) state of disease or disorder, delay or slowing of

disease progression, amelioration or palliation of the disease state or disorder, and remission (whether partial



or total), whether detectable or undetectable. "Treatment" can also mean prolonging survival as compared to

expected survival if not receiving treatment. Those in need of treatment include those already with the

disease or disorder as well as those prone to have the disease or disorder or those in which the disease or

disorder is to be prevented.

The phrase "therapeutically effective amount" or "effective amount" means an amount of a

compound of the present invention that (i) treats or prevents the particular disease, condition, or disorder, (ii)

attenuates, ameliorates, or eliminates one or more symptoms of the particular disease, condition, or disorder,

or (iii) prevents or delays the onset of one or more symptoms of the particular disease, condition, or disorder

described herein. For cancer therapy, efficacy can, for example, be measured by assessing the time to disease

progression (TTP) and/or determining the response rate (RR).

The term "bioavailability" refers to the systemic availability (i.e., blood/plasma levels) of a given

amount of drug administered to a patient. Bioavailability is an absolute term that indicates measurement of

both the time (rate) and total amount (extent) of drug that reaches the general circulation from an

administered dosage form.

In another embodiment, the compound is selected from compounds of formula as described in the

Examples herein and salts thereof.

SYNTHESIS OF COMPOUNDS

Compounds of formula (I)may be prepared by the process illustrated in Schemes 1 and

2.Compounds of formula (I), wherein X is O, S, or NH, may be prepared by the processes illustrated in

Scheme .

Scheme 1



Compounds of formula (I) can be made from compounds of formula ( )by displacement with

formula (III) and a base (reaction step ii in Scheme 1). Suitable conditions include potassium teri-butoxide or

cesium carbonate in DMSO, Nai in DMF, or 2CO in DMF. Fonnula (II) can be made according to step

(i) by activation of the acid group of formula (IV) with reagents such as oxalyl chloride, carbonyl

di-imidazole (CDl), propylphosphonic anhydride, a uronium based amide coupling agent or a carbodiimide

reagent followed by displacement with a sulfonamide of formula (VII) in the presence of a nucieophilic base

such as 4-dimethylaminopyridine. Illustrative conditions comprise N

N-dimethylaminopropyl -N -ethylcarbodiimide and 4-dimethylamino- pyridine with N

N-diisopropylethylamine.

Alternatively, compounds of formula (I) can be made from compounds of formula (TV) by reversing

steps (i) and (ii) as described in Scheme . Illustrative conditions for steps vi and vii are as previously

described in steps (ii) and (i), respectively.

Compounds of formula (1) can also be made from compounds of formula (V) according to step (v)

by displacement of the ester with compounds of formula (VII) and a suitable base such as potassium

r -bu oxide, Nail or DBU. Compounds of formula (I) can also be made from compounds of formula (v) by

a two steps sequence (see steps viii and vii in Scheme 1). Compounds of formula (V) can be made from

compounds of formula (VIII) according to step (iv) via a nucieophilic substitution reaction using compounds

of formula (TIT) and a base as described in step ii. Compounds of formula (VIII) can be made from

compounds of formula (IV) according to step ( i) using protecting group methodology as described in

references such as 'Greene's Protective Groups in Organic Synthesis'. When Pg is toiyl, illustrative

conditions comprise thionyl chloride or carbonyldiimidazole with para-cresol. When Pg is tert-buty\,

illustrative conditions comprise di-tert butyl dicarbonate and 4-dimethylaminopyridine in r -hu anol.

Compounds of formula (I), wherein R is C i_ alkyl, C i- aioa y , alkoxy, C. cycloalky or

C2-7heterocycloalkyl can be prepared by the process illustrated in Scheme 2. In certain embodiment, W

groups in compounds of formula (IX, X and XI) are an ester or cyano group.

Scheme 2



Compounds of formula (I) can be prepared from compounds of formulae (XII)

(-V = OH) according to reaction step (iv) by activation of the acid group with reagents such as oxalyl

chloride, carbonyl di-imidazole (CDl), a uronium based amide coupling agent, propylphosphonic anhydride

or a carbodiimide reagent followed by displacement with a suitable sulfonamide of fonnuia (VII) in the

presence of a nucieophilic base such as 4-dimethylaminopyridine.

Alternatively, compounds of formula (I) can be prepared from compounds of formula (XII) (-V =

N¾) according to reaction step (v) by displacement of a sulfonyl chloride of formula (Χ Ϊ ΪΙ) under basic

reaction conditions.

Compounds of formula (X ) can be prepared by hydrolysis of the nitrile functional group in

compounds of formula (XI, W = CN) or by hydrosis of the ester functional group in compounds of

fonnuia (XI, W = CO g) by either acidic or basic methods according to step (iii) as required.

Compounds of fonnuia (XI) can be prepared from compounds of fonnuia (X) by

palladium -catalyzed coupling of a compound of formula (R M) according to step (ii).Conveniently the

coupling is effective with a boronic acid or ester of formula (R M). The coupling reaction can be earned out

with a variety of palladium catalysts such as palladium acetate or tetrakistriphenylphosphine palladium (0) in

various solvents and in the presence of bases such as sodium and potassium carbonate, cesium fluoride or

potassium phosphate. Compounds of formula (X) can be prepared under similar conditions as described for

the preparation of compounds of formula (V), (VI) and (I) in Scheme .

Ill



PHARMACEUTICAL COMPOSITIONS AND ADMINISTRATION

I addition to one or more of the compounds provided above (or stereoisomers, geometric isomers,

tautomers, solvates, metabolites, isotopes, pharmaceutically acceptable salts, or prodrugs thereof), the

invention also provides for compositions and medicaments comprising a compound of formula I or and

embodiment thereof and at least one pharmaceutically acceptable carrier, diluent or excipient The

compositions of the invention can be used to selectively inhibitNaV1.7 in patients (e.g, humans).

The term "composition," as used herein, is intended to encompass a product comprising the

specified ingredients in the specified amounts, as well as any product which results, directly or indirectly,

from combination of the specified ingredients in the specified amounts. By "pharmaceutically acceptable" it

is meant the carrier, diluent or excipient must be compatible with the other ingredients of the formulation and

not deleterious to the recipient thereof.

In one embodiment, the invention provides for pharmaceutical compositions (or medicaments)

comprising a compound of formula I or an embodiment thereof and its stereoisomers, geometric isomers,

tautomers, solvates, metabolites, isotopes, pharmaceutically acceptable salts, or prodrugs thereof) and a

pharmaceutically acceptable carrier, diluent or excipient. In another embodiment, the invention provides for

preparing compositions (or medicaments) comprising compounds of the invention. In another embodiment,

the invention provides for administering compounds of formula I or its embodiments and compositions

comprising compounds of formula or an embodiment thereof to a patient (e.g., a human patient) in need

thereof.

Compositions are formulated, dosed, and administered in a fashion consistent with good medical

practice. Factors for consideration in this context include the particular disorder being treated, the particular

mammal being treated, the clinical condition of the individual patient, the cause of the disorder, the site of

delivery of the agent, the method of administration, the scheduling of administration, an other factors

known to medical practitioners. The effective amount of the compound to be administered will be governed

by such considerations, and is the minimum amount necessary' to inhibit NaVl.7 activity as required to

prevent or treat the undesired disease or disorder, such as for example, pain. For example, such amount may

be below the amount that is toxic to normal ceils, or the mammal as a whole.

n one example, the therapeutically effective amount of the compound of the invention administered

parenterally per dose will be in the range of about 0.01-100 mg/kg, alternatively about e.g., 0.1 to 20 mg/kg

of patient body weight per day, with the typical initial range of compound used being 0.3 to 15 mg/kg/day.

The daily does is, in certain embodiments, given as a single daily dose or in divided doses two to six times a

day, or in sustained release form. In the case of a 70kg adult human, the total daily dose will generally be

from about 7mg to about ,400mg. This dosage regimen may be adjusted to provide the optimal therapeutic

response. The compounds may be administered on a regimen of 1 to 4 times per day, preferably once or

twice per day.

The compounds of the present invention may be administered in any convenient administrative form

e.g., tablets, powders, capsules, solutions, dispersions, suspensions, syrups, sprays, suppositories, gels,



emulsions, patches, etc. Such compositions may contain components conventional in pharmaceutical

preparations, e.g., diluents, carriers, pH modifiers, sweeteners, hulking agents, and further active agents.

The compounds of the invention may be administered by any suitable means, including oral, topical

(including buccal and sublingual), rectal, vaginal, transdermal, parenteral, subcutaneous, intraperitoneal,

intrapulmonary, intradermal, intrathecal and epidural and intranasal, and, if desired for local treatment,

intralesional administration. Parenteral infusions include intramuscular, intravenous, intraarterial,

intraperitoneal, intracerebral, intraocular, intralesional or subcutaneous administration.

The compositions comprising compounds of formula or an embodiment thereof are normally

formulated in accordance with standard pharmaceutical practice as a pharmaceutical composition. A typical

formulation is prepared by mixing a compound of the present invention and a diluent, carrier or excipient.

Suitable diluents, earners and excipients are well known to those skilled in the art and are described in detail

in, e.g., Ansel, Howard C , e al., Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems.

Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro, Alfonso R., et al. Remington: The Science

and Practice of Pharmacy. Philadelphia: Lippincott, Williams & Wilkins, 2000; and Rowe, Raymond C.

Handbook of Pharmaceutical Excipients. Chicago, Pharmaceutical Press, 2005. The formulations may also

include one or more buffers, stabilizing agents, surfactants, wetting agents, lubricating agents, emulsifiers,

suspending agents, preservatives, antioxidants, opaquing agents, glidants, processing aids, colorants,

sweeteners, perfuming agents, flavoring agents, diluents and other known additives to provide an elegant

presentation of the drug (i.e., a compound of the present invention or pharmaceutical composition thereof) or

aid in the manufacturing of the pharmaceutical product (i.e., medicament).

Suitable carriers, diluents and excipients are well known to those skilled in the art and include

materials such as carbohydrates, waxes, water soluble and/or swellable polymers, hydrophilic or

hydrophobic materials, gelatin, oils, solvents, water and the like. The particular carrier, diluent or excipient

used will depend upon the means and purpose for which a compound of the present invention is being

applied. Solvents are generally selected based on solvents recognized by persons skilled in the art as safe

(GRAS) to be administered to a mammal. In general, safe solvents are non-toxic aqueous solvents such as

water and other non-toxic solvents that are soluble or miscibie in water. Suitable aqueous solvents include

water, ethanol, propylene glycol polyethylene glycols (e.g., PEG 400, PEG 300) etc. and mixtures thereof.

The formulations can also include one or more buffers, stabilizing agents, surfactants, wetting agents,

lubricating agents, emulsifiers, suspending agents, preservatives, antioxidants, opaquing agents, glidants,

processing aids, colorants, sweeteners, perfuming agents, flavoring agents and other known additives to

provide an elegant presentation of the drag (i.e., a compound of the present invention or pharmaceutical

composition thereof) or aid in the manufacturing of the pharmaceutical product (i.e., medicament).

Acceptable diluents, carriers, excipients and stabilizers are nontoxic to recipients at the dosages and

concentrations employed, and include buffers such as phosphate, citrate and other organic acids;

antioxidants including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl

ammonium chloride; hexarnethonium chloride; benzalkonium chloride, berizethonium chloride; phenol,



butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol;

3-pentanol; and m-cresol); low molecular weight (less than about residues) polypeptides; proteins, such

as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino

acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides

and other carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugars

such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes

(e.g., Zn-protein complexes); and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or

polyethylene glycol (PEG). A active pharmaceutical ingredient of the invention (e.g., compound of formula

I or an embodiment thereof) can also be entrapped in microcapsules prepared, for example, by coacervation

techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules

and poly-(methylrnethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example,

liposomes, albumin microspheres, microemulsions, nano-particies and nanocapsules) or in macroemulsions.

Such techniques are disclosed in Remington: The Science and Practice of Pharmacy: Remington the Science

and Practice of Pharmacy (2005) 2 Edition, Lippincott Williams & Wilkins, Philidelphia, PA.

Sustained-release preparations of a compound of the invention (e.g., compound of formula I or an

embodiment thereof) can be prepared. Suitable examples of sustained-release preparations include

semipermeable matrices of solid hydrophobic polymers containing a compound of formula I or an

embodiment thereof, which matrices are in the form of shaped articles, e.g., films, or microcapsules.

Examples of sustained-release matrices include polyesters, hydrogels (for example,

poly(2-hydroxyethyl-meihacrylate), or polyivinyl alcohol)), polylactides (U.S. Patent No. 3,773,91 9),

copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al , Biopolymers 22:547, 1983),

non-degradable ethylene -vinyl acetate (Langer et al, J . Biomed. Mater. Res. 5:167, 8 ) , degradable

lactic acid-giycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres composed of

lactic acid-giycolic acid copolymer and leuprolide acetate) and poly-D-(-)-3-hydroxybutyric acid (EP

33,988A). Sustained release compositions also include liposomally entrapped compounds, which can be

prepared by methods known per se (Epstein et al, Proc. Natl. Acad. Sci. U.S.A. 82:3688, 985; Hwang et al.,

Proc. Natl. Acad. Sci. U.S.A. 77:4030, 1980; U.S. Patent Nos. 4,485,045 and 4,544,545; and EP 102,324A).

Ordinarily, the liposomes are of the small (about 200-800 Angstroms) unilamelar type in which the lipid

content is greater than about 30 mo % cholesterol, the selected proportion being adjusted for the optimal

therapy.

The formulations include those suitable for the administration routes detailed herein. The

formulations can conveniently be presented in unit dosage form and can be prepared by any of the methods

well known in the art of pharmacy. Techniques and formulations generally are found in Remington: The

Science and Practice of Pharmacy : Remington the Science and Practice of Pharmacy (2005) 2 st Edition,

Lippincott Williams & Wilkins, Philidelphia, PA. Such methods include the step of bringing into

association the active ingredient with the carrier which constitutes one or more accessory ingredients.



In general the formulations are prepared by uniformly and intimately bringing into association the

active ingredient with liquid carriers, diluents or excipients or finely divided solid carriers, diluents or

excipients, or both, and then, if necessary, shaping the product. A typical formulation is prepared by mixing

a compound of the present invention and a carrier, diluent or excipient. The formulations can be prepared

using conventional dissolution and mixing procedures. For example, the bulk drug substance (i.e.,

compound of the present invention or stabilized form of the compound (e.g., complex with a cyclodextrin

derivative or other known cornplexation agent) is dissolved in a suitable solvent in the presence of one or

more of the excipients described above. A compound of the present invention is typically formulated into

pharmaceutical dosage forms to provide an easily controllable dosage of the drug and to enable patient

compliance with the prescribed regimen.

In one example, compounds of formula or an embodiment thereof may be formulated by mixing at

ambient temperature at the appropriate pH, and at the desired degree of purity, with physiologically

acceptable carriers, i.e., carriers that are non-toxic to recipients at the dosages and concentrations employed

into a galenical administration form. The pH of the formulation depends mainly on the particular use and the

concentration of compound, but preferably ranges anywhere from about 3 to about 8. In one example, a

compound of formula I(or an embodiment thereof) is formulated in an acetate buffer, at pH 5. In another

embodiment, the compounds of formula I or an embodiment thereof are sterile. The compound may be

stored, for example, as a solid or amorphous composition, as a lyophilized formulation or as an aqueous

solution.

Formulations of a compound of the invention (e.g., compound of formula I or an embodiment

thereof) suitable for oral administration can be prepared as discrete units such as pills, capsules, cachets or

tablets each containing a predetermined amount of a compound of the invention.

Compressed tablets can be prepared by compressing in a suitable machine the active ingredient in a

free-flowing form such as a powder or granules, optionally mixed with a binder, lubri cant inert diluent,

preservative, surface active or dispersing agent. Molded tablets can be made by molding in a suitable

machine a mixture of the powdered active ingredient moistened with an inert liquid diluent. The tablets can

optionally be coated or scored and optionally are formulated so as to provide slow or controlled release of the

active ingredient therefrom.

Tablets, troches, lozenges, aqueous or oil suspensions, dispersible powders or granules, emulsions,

hard or soft capsules, e.g., gelatin capsules, syrups or elixirs can be prepared for oral use. Formulations of a

compound of the invention (e.g., compound of formula I or an embodiment thereof) intended for oral use can

be prepared according to any method known to the art for the manufacture of pharmaceutical compositions

and such compositions can contain one or more agents including sweetening agents, flavoring agents,

coloring agents and preserving agents, in order to provide a palatable preparation. Tablets containing the

active ingredient in admixture with non-toxic pharmaceutically acceptable excipient which are suitable for

manufacture of tablets are acceptable. These excipients can be, for example, inert diluents such as calcium

or sodium carbonate, lactose, calcium or sodium phosphate; granulating and disintegrating agents, such as



maize starch, or aiginic acid; binding agents, such as starch, gelatin or acacia; and lubricating agents, such as

magnesium stearate, stearic acid or talc. Tablets can be uncoated or can be coated by known techniques

including microencapsulation to delay disintegration and adsorption in the gastrointestinal tract and thereby

provide a sustained action over a longer period. For example, a time delay material such as glyceryl

monostearate or glyceryl distearate alone or with a wa can be employed.

An example of a suitable oral administration form is a tablet containing about 1 mg, 5 mg, 10 g,

25mg, 30mg, 50mg, 80mg, l OOmg, 150mg, 250mg, 300mg and 500mg of the compound of the invention

compounded with about 90-30mg anhydrous lactose, about 5-40mg sodium croscarmeiiose, about 5-30mg

polyvinylpyrrolidone (PVP) K30, and about 1-l Omg magnesium stearate. The powdered ingredients are

first mixed together and then mixed with a solution of the PVP. The resulting composition can be dried,

granulated, mixed with the magnesium stearate and compressed to tablet form using conventional equipment.

An example of an aerosol formulation can be prepared by dissolving the compound, for example 5-400mg,

of the invention in a suitable buffer solution, e.g. a phosphate buffer, adding a tonieifier, e.g. a salt such

sodium chloride, if desired. The solution may be filtered, e.g., using a 0.2 micron filter, to remove impurities

and contaminants.

For treatment of the eye or other external tissues, e.g., mouth and skin, the formulations are

preferably applied as a topical ointment or cream containing the active ingredient(s) in an amount of, for

example, 0.075 to 20% w/w. When formulated in an ointment, the active ingredient can be employed with

either a paraffinic or a water- miscible ointment base. Alternatively, the active ingredients can be formulated

in a cream with an oil-in- water cream base. If desired, the aqueous phase of the cream base can include a

polyhydric alcohol, i.e., an alcohol having two or more hydroxyl groups such as propylene glycol, butane

1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol (including PEG 400) and mixtures thereof.

The topical formulations can desirably include a compound which enhances absorption or penetration of the

active ingredient through the skin or other affected areas. Examples of such dermal penetration enhancers

include dimethyl sulfoxide and related analogs.

The oily phase of the emulsions of this invention can be constituted from known ingredients in a

known manner. While the phase can comprise merely an ernulsifier, it desirably comprises a mixture of at

least one ernulsifier with a fat or an oil or with both a fat and an oil. Preferably, a liydrophilic ernulsifier is

included together with a lipophilic ernulsifier which acts as a stabilizer. It is also preferred to include both an

oil and a fat. Together, the ernuisifier(s) with or without stabilizer(s) make up the so-called emulsifying wax,

and the wax together with the oil and fat make up the so-called emulsifying ointment base which forms the

oily dispersed phase of the cream formulations. Emulsifiers and emulsion stabilizers suitable for use in the

formulation of the invention include Tween® 60, Span® 80, cetostearyl alcohol, benzyl alcohol, myristyl

alcohol, glyceryl mono-stearate and sodium lauryl sulfate.

In one aspect of topical applications, it is desired to administer an effective amount of a

pharmaceutical composition according to the invention to target area, e.g., skin surfaces, mucous membranes,

and the like, which are adjacent to peripheral neurons which are to be treated. This amount will generally



range from about 0.0001 mg to about 1 g of a compound of the invention per application, depending upon the

area to be treated, whether the use is diagnostic, prophylactic or therapeutic, the severity of the symptoms,

and the nature of the topical vehicle employed. A preferred topical preparation is an ointment, wherein about

0.001 to about 50 mg of active ingredient is used per cc of ointment base. The pharmaceutical composition

can be formulated as transdermal compositions or transdermal delivery devices ("patches"). Such

compositions include, for example, a backing, active compound reservoir, a control membrane, liner and

contact adhesive. Such transdermal patches may be used to provide continuous pulsatile, or on demand

delivery of the compounds of the present invention as desired.

Aqueous suspensions of a compound of the invention (e.g., compound of formula 1 or an

embodiment thereof) contain the active materials in admixture with excipients suitable for the manufacture

of aqueous suspensions. Such excipients include a suspending agent, such as sodium

carboxymethylceilulose, croscarmellose, povidone, methylceliulose, hydroxypropyl methylceliulose,

sodium alginate, polyvinylpyrrolidone, gum tragaeanth and gum acacia, and dispersing or wetting agents

such as a naturally occurring phosphatide (e.g., lecithin), a condensation product of an alkylene oxide with a

fatty acid (e.g., polyoxyethylene stearate), a condensation product of ethylene oxide with a long chain

aliphatic alcohol (e.g., heptadecaethyleneoxycetanol), a condensation product of ethylene oxide with a

partial ester derived from a fatty acid and a hexitol anhydride (e.g., polyoxyethylene sorbitan monooieate).

The aqueous suspension can also contain one or more preservatives such as ethyl or n-propyl

p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents and one or more sweetening

agents, such as sucrose or saccharin.

Formulations of a compound of the invention (e.g., compound of formula or an embodiment

thereof) can be in the form of a sterile injectable preparation, such as a sterile injectable aqueous or

oleaginous suspension. This suspension can be formulated according to the known art using those suitable

dispersing or wetting agents and suspending agents which have been mentioned above. The sterile injectable

preparation can also be a sterile injectable solution or suspension i a non-toxic parenterally acceptable

diluent or solvent, such as a solution in 1,3-butanediol or prepared as a lyophilized powder. Among the

acceptable vehicles and solvents that can be employed are water, Ringer's solution and isotonic sodium

chloride solution. In addition, sterile fixed oils can conventionally be employed as a solvent or suspending

medium. For this purpose any bland fixed oil can be employed including synthetic mono- or diglycerides. n

addition, fatty acids such as oleic acid can likewise be used in the preparation of injectables.

The amount of active ingredient that can be combined with the carrier material to produce a single

dosage form will vary depending upon the host treated and the particular mode of administration. For

example, a time-release formulation intended for oral administration to humans can contain approximately

to 1000 mg of active material compounded with an appropriate and convenient amount of carrier material

which can vary from about 5 to about 95% of the total compositions (weightweight). The pharmaceutical

composition can be prepared to provide easily measurable amounts for administration. For example, an

aqueous solution intended for intravenous infusion can contain from about 3 to 500 ig of the active



ingredient per milliliter of solution in order that infusion of a suitable volume at a rate of about 30 mL/'hr can

occur.

Formulations suitable for parenteral administration include aqueous and non-aqueous sterile

injection solutions which can contain anti-oxidants, buffers, bacteriostats and solutes which render the

formulation isotonic with the blood of the intended recipient; and aqueous and non-aqueous sterile

suspensions which can include suspending agents and thickening agents.

Formulations suitable for topical administration to the eye also include eye drops wherein the active

ingredient is dissolved or suspended in a suitable carrier, especially an aqueous solvent for the active

ingredient. The active ingredient is preferably present in such formulations in a concentration of about 0.5 to

20% w/w, for example about 0.5 to 10% w/w, for example about 1.5% w/w.

Formulations suitable for topical administration in the mouth include lozenges comprising the active

ingredient in a flavored basis, usually sucrose and acacia or tragacanth; pastilles comprising the active

ingredient in an inert basis such as gelatin and glycerin, or sucrose and acacia; and mouthwashes comprising

the active ingredient in a suitable liquid carrier

Formulations for rectal administration can be presented as a suppository with a suitable base

comprising for example cocoa butter or a salicylate.

Formulations suitable for mtrapulrnonary or nasal administration have a particle size for example in

the range of 0 . to 500 microns (including particle sizes in a range between 0.1 and 500 microns in

increments microns such as 0.5, 1, 30 microns, 35 microns, etc.), which is administered by rapid inhalation

through the nasal passage or by inhalation through the mouth so as to reach the alveolar sacs. Suitable

formulations include aqueous or oily solutions of the active ingredient. Formulations suitable for aerosol or

dry powder administration can be prepared according to conventional methods and can be delivered with

other therapeutic agents such as compounds heretofore used in the treatment of disorders as described below.

The formulations can be packaged in unit-dose or multi-dose containers, for example sealed

ampoules and vials, and can be stored in a freeze-dried (lyophilized) condition requiring only the addition of

the sterile liquid carrier, for example water, for injection immediately prior to use. Extemporaneous

injection solutions and suspensions are prepared from sterile powders, granules and tablets of the kind

previously described. Preferred unit dosage formulations are those containing a daily dose or unit daily

sub-dose, as herein above recited, or an appropriate fraction thereof, of the active ingredient.

When the binding target is located in the brain, certain embodiments of the invention provide for a

compound of formula I (or an embodiment thereof) to traverse the blood-brain barrier. Certain

neurodegenerative diseases are associated with an increase in permeability of the blood-brain barrier, such

that a compound of formula (or an embodiment thereof) can be readily introduced to the brain. When the

blood-brain barrier remains intact, several art-known approaches exist for transporting molecules across it,

including, but not limited to, physical methods, lipid-based methods, and receptor and channel-based

methods.



Physical methods of transporting a compound of formula 1 (or an embodiment thereof) across the

blood-brain barrier include, but are not limited to, circumventing the blood- brain barrier entirely, or by

creating openings in the blood-brain barrier.

Circumvention methods include, but are not limited to, direct injection into the brain (see, e.g.,

Papanastassiou et al , Gene Therapy 9:398-406, 2002), interstitial infusion/convection-enhanced delivery

(see, e.g., Bobo et al., Proc, Natl. Acad. Sci. U.S. A. 9 1 :2076-2080, 1994), and implanting a delivery device

in the brain (see, e.g., Gill et al, Nature Med. 9:589-595, 2003; and Gliadel Wafers™, Guildford.

Pharmaceutical). Methods of creating openings in the barrier include, but are not limited to,

ultrasound (see, e.g., U.S. Patent Publication No. 2002/0038086), osmotic pressure (e.g., by administration

of hypertonic mannitoi (Neuwelt, E. A., implication of the Blood-Brain Barrier and its Manipulation,

Volumes 1 and 2, Plenum Press, N.Y., 1989)), and permeabilization by, e.g., bradykinin or permeabilizer

A -7 (see, e.g., U.S. Patent Nos. 5, 12,596, 5,268,1 64, 5,506,206, and 5,686,416).

Lipid-based methods of transporting a compound of formula (or an embodiment thereof) across the

blood-brain barrier include, but are not limited to, encapsulating the a compound of formula (or an

embodiment thereof) in liposomes that are coupled to antibody binding fragments that bind to receptors on

the vascular endothelium of the blood- brain barrier (see, e.g., U.S. Patent Application Publication No.

2002/00253 3), and coating a compound of formula 1 (or an embodiment thereof) in low-density lipoprotein

particles (see, e.g., U.S. Patent Application Publication No. 2004/0204354) or apolipoprotein E (see, e.g.,

U.S. Patent Application Publication No. 2004/01 3 692).

Receptor and channel-based methods of transporting a compound of formula I (or an embodiment

thereof) across the blood-brain barrier include, but are not limited to, using glucocorticoid blockers to

increase permeability of the blood-brain barrier (see, e.g., U.S. Patent Application Publication Nos.

2002/0065259, 2003/01 62695, and 2005/0124533); activating potassium channels (see, e.g., U.S. Patent

Application Publication No. 2005/0089473), inhibiting ABC drug transporters (see, e.g., U.S. Patent

Application Publication No. 2003/007371 3); coating a compound of formula (or an embodiment thereof)

with a transferrin and modulating activity of the one or more transferrin receptors (see, e.g., U.S. Patent

Application Publication No. 2003/0 1291 86), and cationizing the antibodies (see, e.g., U.S. Patent No.

5,004,697).

For intracerebral use, in certain embodiments, the compounds can be administered continuously by

infusion into the fluid reservoirs of the CNS, although bolus injection may be acceptable. The inhibitors can

be administered into the ventricles of the brain or otherwise introduced into the CNS or spinal fluid.

Administration can be performed by use of an indwelling catheter and a continuous administration means

such as a pump, or it can be administered by implantation, e.g., intracerebral implantation of a

sustained-release vehicle. More specifically, the inhibitors can be injected through chronically implanted

cannulas or chronically infused with the help of osmotic minipumps. Subcutaneous pumps are available that

deliver proteins through a small tubing to the cerebral ventricles. Highly sophisticated pumps can be refilled

through the skin and their delivery rate can be set without surgical intervention. Examples of suitable



administration protocols and delivery systems involving a subcutaneous pump device or continuous

intraeerebroventricular infusion through a totally implanted drug delivery system are those used for the

administration of dopamine, dopamine agonists, and cholinergic agonists to Alzheimer's disease patients and

animal models for Parkinson's disease, as described by Harbaugh, J. Neural Transm. Supp 24:271, 1987;

and DeYebenes et al, Mov. Disord 2 : 43, 1987.

compound of formula I (or an embodiment thereof) used i the invention are formulated, dosed,

and administered i a fashion consistent with good medical practice. Factors for consideration in this context

include the particular disorder being treated, the particular mammal being treated, the clinical condition of

the individual patient, the cause of the disorder, the site of delivery of the agent, the method of administration,

the scheduling of administration, and other factors known to medical practitioners. A compound of formula

(or an embodiment thereof) need not be, but is optionally formulated with one or more agent currently used

to prevent or treat the disorder in question. The effective amount of such other agents depends on the amount

of a compound of the invention present in the formulation, the type of disorder or treatment, and other factors

discussed above.

These are generally used in the same dosages and with administration routes as described herein, or

about from 1 to 99% of the dosages described herein, or in any dosage and by any route that is

empirically/clinically determined to be appropriate.

For the prevention or treatment of disease, the appropriate dosage of a compound of formula Ϊ (or an

embodiment thereof) (when used alone or in combination with other agents) will depend on the type of

disease to be treated, the properties of the compound, the severity and course of the disease, whether the

compound is administered for preventive or therapeutic purposes, previous therapy, the patient's clinical

history and response to the compound, and the discretion of the attending physician. The compound is

suitably administered to the patient at one time or over a series of treatments. Depending on the type and

severity of the disease, about 1 , g/kg to 5 mg/kg (e.g., 0.1 mg/kg-10 mg/kg) of compound can be an initial

candidate dosage for administration to the patient, whether, for example, by one or more separate

administrations, or by continuous infusion. One typical daily dosage might range from about 1 µg kg to 100

mg/kg or more, depending on the factors mentioned above. For repeated administrations over several days or

longer, depending on the condition, the treatment would generally be sustained until a desired suppression of

disease symptoms occurs. One exemplary dosage of a compound of formula Ϊ (or an embodiment thereof)

would be in the range from about 0.05 mg/kg to about 10 mg/kg. Thus, one or more doses of about 0.5 mg/kg,

2.0 mg/kg, 4.0 mg kg, or 10 mg/kg (or any combination thereof) may be administered to the patient. Such

doses may be administered intermittently, e.g., every week or every three weeks (e.g., such that the patient

receives from about two to about twenty, or, e.g., about six doses of the antibody). An initial higher loading

dose, followed by one or more lower doses may be administered. An exemplary dosing regimen comprises

administering an initial loading dose of about 4 mg/kg, followed by a weekly maintenance dose of about 2

mg kg of the compound. However, other dosage regimens may be useful. The progress of this therapy is

easily monitored by conventional techniques and assays.



Other typical daily dosages might range from, for example, about 1 g/ g to up to 100 g g or more

(e.g., about 1 g kg to 1 mg/kg, about 1 µg g to about 5 mg/kg, about 1 g kg to 10 mg/kg, about 5 mg/kg

to about 200 mg/kg, about 50 mg/kg to about 50 mg/mg, about 00 mg/kg to about 500 mg/kg, about 00

mg/kg to about 400 mg kg, and about 200 mg/kg to about 400 mg/kg), depending on the factors mentioned

above. Typically, the clinician will administer a compound until a dosage is reached that results in

improvement in or, optimally, elimination of, one or more symptoms of the treated disease or condition. The

progress of this therapy is easily monitored by conventional assays. One or more agent provided herein may

be administered together or at different times (e.g., one agent is administered prior to the administration of a

second agent). One or more agent may be administered to a subject using different techniques (e.g., one

agent may be administered orally, while a second agent is administered via intramuscular injection or

intranasal y . One or more agent may be administered such that the one or more agent has a pharmacologic

effect in a subject at the same time. Alternatively, one or more agent may be administered, such that the

pharmacological activity of the first administered agent is expired prior the administration of one or more

secondarily administered agents (e.g., 1, 2, 3, or 4 secondarily administered agents)..

INDICATIONS AND METHODS OF TREATMENT

The compounds of the invention modulate, preferably inhibit, ion flux through a voltage- dependent

sodium channel in a mammal, (e.g, a human). Any such modulation, whether it be partial or complete

inhibition or prevention of ion flux, is sometimes referred to herein as "blocking" and corresponding

compounds as "blockers" or "inhibitors". In general, the compounds of the invention modulate the activity

of a sodium channel downwards by inhibiting the voltage-dependent activity of the sodium channel, and/or

reduce or prevent sodium on flux across a cell membrane by preventing sodium channel activity such as ion

flux.

The compounds of the invention inhibit the ion flux through a voltage-dependent sodium channel.

In one aspect, the compounds are state or frequency dependent modifers of the sodium channels, having a

low affinity for the rested/closed state and a high affinity for the inactivated state. Without being bound by

any particular theory, it is thought that these compounds are likely to interact with overlapping sites located

in the inner cavity of the sodium conducting pore of the channel similar to that described for other

state-dependent sodium channel blockers (Cestele, S., et a ., op. cit.). These compounds may also be likely

to interact with sites outside of the inner cavity and have allosteric effects on sodium ion conduction through

the channel pore.

Any of these consequences may ultimately be responsible for the overall therapeutic benefit

provided by these compounds.

Accordingly, the compounds of the invention are sodium channel blockers and are therefore useful

for treating diseases and conditions in mammals, for example humans, and other organisms, including all

those diseases and conditions which are the result of aberrant voltage-dependent sodium channel biological

activity or which may be ameliorated by modulation of voltage-dependent sodium channel biological

activity. In particular, the compounds of the invention, i.e., the compounds of formula (I) and embodiments



and (or stereoisomers, geometric isomers, tautomers, solvates, metabolites, isotopes, pharmaceutically

acceptable salts, or prodrugs thereof), are useful for treating diseases and conditions in mammals, for

example humans, which are the result of aberrant voltage-dependent NaV1.7 biological activity or which

may be ameliorated by the modulation, preferably the inhibition, of NaVi.7 biological activity. In certain

aspects, the compounds of the invention selectively inhibit NaV 1.7 over NaV 1.5.

As defined herein, a sodium channel-mediated disease or condition refers to a disease or condition in

a mammal, preferably a human, which is ameliorated upon modulation of the sodium channel and includes,

but is not limited to, pain, central nervous conditions such as epilepsy, anxiety, depression and bipolar

disease; cardiovascular conditions such as arrhythmias, atrial fibrillation and ventricular fibrillation;

neuromuscular conditions such as restless leg syndrome and muscle paralysis or tetanus; neuroprotection

against stroke, neural trauma and multiple sclerosis; and channelopathies such as eiythromyaigia and

familial rectal pain syndrome.

In one aspect, the present invention relates to compounds, pharmaceutical compositions and

methods of using the compounds and pharmaceutical compositions for the treatment of sodium

channel-mediaied diseases in mammals, preferably humans and preferably diseases and conditions related to

pain, central nervous conditions such as epilepsy, anxiety, depression and bipolar disease; cardiovascular

conditions such as arrhythmias, atrial fibrillation and ventricular fibrillation; neuromuscular conditions such

as restless leg syndrome and muscle paralysis or tetanus; neuroprotection against stroke, neural trauma and

multiple sclerosis; and channelopathies such as erythromyalgia and familial rectal pain syndrome, by

administering to a mammal, for example a human, in need of such treatment an effective amount of a sodium

channel blocker modulating, especially inhibiting, agent.

A sodium channel-mediated disease or condition also includes pain associated with HIV, HIV

treatment induced neuropathy, trigeminal neuralgia, glossopharyngeal neuralgia, neuropathy secondary to

metastatic infiltration, adiposis dolorosa, thalamic lesions, hypertension, autoimmune disease, asthma, drug

addiction (e.g., opiate, benzodiazepine, amphetamine, cocaine, alcohol, butane inhalation), Alzheimer,

dementia, age-related memory impairment, Korsakoff syndrome, restenosis, urinary dysfunction,

incontinence, Parkinson's disease, cerebrovascular ischemia, neurosis, gastrointestinal disease, sickle cell

anemia, transplant rejection, heart failure, myocardial infarction, reperfusion injury, intermittant

claudication, angina, convulsion, respiratory disorders, cerebral or myocardial ischemias, long-QT

syndrome, Catecholeminergic polymorphic ventricular tachycardia, ophthalmic diseases, spasticity, spastic

paraplegia, myopathies, myasthenia gravis, paramyotonia congentia, hypokalemic periodic paralysis,

hypokalemic periodic paralysis, alopecia, anxiety disorders, psychotic disorders, mania, paranoia, seasonal

affective disorder, panic disorder, obsessive compulsive disorder (OCD), phobias, autism, Aspergers

Syndrome, Retts syndrome, disintegrative disorder, attention deficit disorder, aggressivity, impulse control

disorders, thrombosis, pre ciampsia, congestive cardiac failure, cardiac arrest, Freidrich's ataxia,

Spinocerebellear ataxia, myelopathy, radiculopathy, systemic lupus erythamatosis, granulomatous disease,

olivo-ponto-cerebellar atrophy, spinocerebellar ataxia, episodic ataxia, myokymia, progressive pallidal



atrophy, progressive supranuclear palsy and spasticity, traumatic brain injury, cerebral oedema,

hydrocephalus injury, spinal cord injury, anorexia nervosa, bulimia, Prader-Willi syndrome, obesity, optic

neuritis, cataract, retinal haemorrhage, ischaemic retinopathy, retinitis pigmentosa, acute and chronic

glaucoma, macular degeneration, retinal artery occlusion, Chorea, Huntington's chorea, cerebral edema,

proctitis, post-herpetic neuralgia, eudynia, heat sensitivity, sarcoidosis, irritable bowel syndrome, Tourette

syndrome, Lesch-Nyhan Syndrome, Brugado syndrome, Liddle syndrome, Crohns disease, multiple

sclerosis and the pain associated with multiple sclerosis (MS), amyotrophic lateral sclerosis (ALS),

disseminated sclerosis, diabetic neuropathy, peripheral neuropathy. Charcot marie tooth syndrome, arthritic,

rheumatoid arthritis, osteoarthritis, chondrocalcinosis, atherosclerosis, paroxysmal dystonia, myasthenia

syndromes, myotonia, myotonic dystrophy, muscular dystrophy, malignant hyperthermia, cystic fibrosis,

pseudoaldosteronism, rhabdomyolysis, mental handicap, hypothyroidism, bipolar depression, anxiety,

schizophrenia, sodium channel toxin related illnesses, familial erythromelalgia, primary erythromelalgia,

rectal pain, cancer, epilepsy, partial and general tonic seizures, febrile seizures, absence seizures (petit mal),

myoclonic seizures, atonic seizures, clonic seizures, Lennox Gastaut, West Syndome (infantile spasms),

multiresistant seizures, seizure prophylaxis (anti-epileptogenic), familial Mediterranean fever syndrome,

gout, restless leg syndrome, arrhythmias, fibromyalgia, neuroprotection under ischaemic conditions caused

by stroke or neural trauma, tachy-arrhythmias, atrial fibrillation and ventricular fibrillation and as a general

or local anaesthetic.

As used herein, the term "pain" refers to all categories of pain and is recognized to include, but is not

limited to, neuropathic pain, inflammatory pain, nociceptive pain, idiopathic pain, neuralgic pain, orofacial

pain, bum pain, burning mouth syndrome, somatic pain, visceral pain, myofacial pain, dental pain, cancer

pai , chemotherapy pain, trauma pain, surgical pain, post-surgical pain, childbirth pain, labor pain, chronic

regional pain syndrome (CRPS),reflex sympathetic dystrophy, brachial plexus avulsion, neurogenic bladder,

acute pain (e.g., musculoskeletal and post-operative pain), chronic pain, persistent pain, peripherally

mediated pain, centrally mediated pain, chronic headache, migraine headache, familial hemiplegia migraine,

conditions associated with cephalic pain, sinus headache, tension headache, phantom limb pain, peripheral

nerve injury, pain following stroke, thalamic lesions, radiculopathy, HIV pain, post-herpetic pain,

non-cardiac chest pain, irritable bowel syndrome and pain associated with bowel disorders and dyspepsia,

and combinations thereof.

Furthermore, sodium channel blockers have clinical uses in addition to pain. The present invention

therefore also relates to compounds, pharmaceutical compositions and methods of using the compounds and

pharmaceutical compositions for the treatment of diseases or conditions such as cancer and pruritus (itch).

Pruritus, commonly known as itch, is a common dermatological condition. While the exact causes

of pruritus are complex and incompletely understood, there has long been evidence that itch involves sensory

neurons, especially C fibers, similar to those that mediate pain (Schmeiz, M., et al., J . Neurosci. (1997), 17:

8003-8). n particular, it is believed that sodium influx through voltage-gated sodium channels is essential



for the propagation of itch sensation from the skin. Transmission of the itch impulses results in the

unpleasant sensation that elicits the desire or reflex to scratch.

Multiple causes and electrical pathways for eliciting itch are known. In humans, pruritis can be

elicited by histamine or PAR-2 agonists such as mucunain that activate distinct populations of C fibers

(Namer, B., et al., J . Neurophysiol. (2008), 100: 2062-9). A variety of neurotrophic peptides are known to

mediate itch in animal models (Wang, H., and Yosipovitch, O., International Journal of Dermatology (2010),

49: 1-1 1). Itch can also be elicited by opioids, evidence of distinct pharmacology from that of pain

responses.

There exists a complex interaction between itch and pain responses that arises in part from the

overlapping sensory input from the skin (Ikoma, A., et al , Arch. Dermatol. (2003),! 39: 1475-8) and also

from the diverse etiology of both pain and pruritis. Pain responses can exacerbate itching by enhancing

central sensitization or lead to inhibition of painful scratching. Particularly severe forms of chronic itch

occur when pain responses are absent, as in the case of post-herpetic itch (Oaklander, A.L., et al. Pain (2002),

96: 9-12).

The compounds of the invention can also be useful for treating pruritus. The rationale for treating

itch with inhibitors of voltage-gated sodium channels, especially NaVi.7, is as follows:

The propagation of electrical activity in the C fibers that sense pruritinergic stimulants requires

sodium entry through voltage-gated sodium channels.

NaVl.7 is expressed in the C fibers and kerotinocytes in human skin (Zhao, P., et al., Pain (2008),

139: 90-105).

gain of function mutation of NaV1.7 (L858F) that causes erytbromelalgia also causes chronic itch

(Li, Y., et al, Clinical and Experimental Dermatology (2009), 34: e313-e4).

Chronic itch can be alleviated with treatment by sodium channel blockers, such as the local

anesthetic lidocaine (Oaklander, A.L., et al , Pain (2002), 96: 9-12; Villamil, A.G., et al., The American

Journal of Medicine (2005), 118: 1 60-3). In these reports, lidocaine was effective when administered either

intravenously or topically (a Lidoderm patch). Lidocaine can have multiple activities at the plasma

concentrations achieved when administered systemicaliy, but when administered topically, the plasma

concentrations are only about 1 µΜ (Center for Drug Evaluation and Research DA 20-612). At these

concentrations, lidocaine is selective for sodium channel block and inhibits spontaneous electrical activity in

C fibers and pain responses in animal models (Xiao, W.H., and Bennett, G.J.. Pain (2008), 137: 218-28).

The types of itch or skin irritation, include, but are not limited to:

psoriatic pruritus, itch due to hemodyalisis, aguagenic pruritus, and itching caused by skin disorders

(e.g., contact dermatitis), systemic disorders, neuropathy, psychogenic factors or a mixture thereof;

itch caused by allergic reactions, insect bites, hypersensitivity (e.g., dry skin, acne, eczema,

psoriasis), inflammatory conditions or injury;

itch associated with vulvar vestibulitis; and



skin irritation or inflammatory effect from administration of another therapeutic such as, for

example, antibiotics, antivirals and antihistamines.

The compounds of the invention are also useful in treating certain cancers, such as hormone

sensitive cancers, such as prostate cancer (adenocarcinoma), breast cancer, ovarian cancer, testicular cancer

and thyroid neoplasia, in a mammal, preferably a human. The voltage gated sodium channels have been

demonstrated to be expressed in prostate and breast cancer cells. Up-regu at o of neonatal NaVl .5 occurs

as an integral part of the metastatic process in human breast cancer and could serve both as a novel marker of

the metastatic phenotype and a therapeutic target (Clin. Cancer Res. (2005), Aug. 1; 11( 15): 538 1-9).

Functional expression of voltage-gated sodium channel alpha-subunits, specifically Na 1.7, is associated

with strong metastatic potential in prostate cancer (CaP) in vitro. Voltage-gated sodium channel

alpha-subunits immunostaining, using antibodies specific to the sodium channel alpha subunit was evident

in prostatic tissues and markedly stronger in CaP vs non-CaP patients (Prostate Cancer Prostatic Dis., 2005;

8(3):266-73). See also Diss, J.K.J., et a ., Mol. Cell. Neurosci. (2008), 37:537-547 and Kis-Toth, ., et al,

The Journal of Immunology (20 1), 87: 1273-1 280.

In consideration of the above, in one embodiment, the present invention provides a method for

treating a mammal for, or protecting a mammal from developing, a sodium channel-mediated disease,

especially pain, comprising administering to the mammal, especially a human, in need thereof, a

therapeutically effective amount of a compound of the invention or a pharmaceutical composition

comprising a therapeutically effective amount of a compound of the invention wherein the compound

modulates the activity of one or more voltage-dependent sodium channels.

In another embodiment of the invention is a method of treating a disease or a condition in a mammal,

preferably a human, wherein the disease or condition is selected from the group consisting of pain,

depression, cardiovascular diseases, respiratory diseases, and psychiatric diseases, and combinations thereof,

and wherein the method comprises administering to the mammal in need thereof a therapeutically effective

amount of an embodiment of a compound of the invention, as set forth above, as a stereoisomer, enantiomer

or tautomer thereof or mixtures thereof, or a pharmaceutically acceptable salt, solvate or prodrug thereof, or

a pharmaceutical composition comprising a therapeutically effective amount of a compound of the invention,

as set forth above, as a stereoisomer, enantiomer or tautomer thereof or mixtures thereof, or a

pharmaceutically acceptable salt, solvate or prodrug thereof, and a pharmaceutically acceptable excipient.

One embodiment of this embodiment is wherein the disease or condition is selected from the group

consisting of neuropathic pain, inflammatory pain, visceral pain, cancer pain, chemotherapy pain, trauma

pain, surgical pain, post surgical pain, childbirth pain, labor pain, neurogenic bladder, ulcerative colitis,

chronic pain, persistent pain, peripherally mediated pain, centrally mediated pain, chronic headache,

migraine headache, sinus headache, tension headache, phantom limb pain, peripheral nerve injury, and

combinations thereof.

Another embodiment of this embodiment is wherein the disease or condition is selected from the

group consisting of pain associated with IIIV, IIIV treatment induced neuropathy, trigeminal neuralgia, post



herpetic neuralgia, eudynia, heat sensitivity, tosarcoidosis, irritable bowel syndrome, Crohns disease, pain

associated with multiple sclerosis (MS), amyotrophic lateral sclerosis (ALS), diabetic neuropathy,

peripheral neuropathy, arthritic, rheumatoid arthritis, osteoarthritis, atherosclerosis, paroxysmal dystonia,

myasthenia syndromes, myotonia, malignant hyperthermia, cystic fibrosis, pseudoaldosteronism,

rhabdomyolysis, hypothyroidism, bipolar depression, anxiety, schizophrenia, sodium channel toxin related

illnesses, familial erythromelalgia, primary erythromelalgia, familial rectal pain, cancer, epilepsy, partial

and general tonic seizures, restless leg syndrome, arrhythmias, fibromyalgia, neuroprotection under

ischaemic conditions caused by stroke or neural trauma, tachy arrhythmias, atrial fibrillation and ventricular

fi brillation

Another embodiment of the invention is a method of treating, but not preventing, pain in a mammal,

wherein the method comprises administering to the mammal in need thereof a therapeutically effective

amount of a compound of the invention, as set forth above, as a stereoisomer, enantiomer or tautomer thereof

or mixtures thereof, or a pharmaceutically acceptable salt, solvate or prodrug thereof, or a pharmaceutical

composition comprising a therapeutically effective amount of a compound of the invention, as set forth

above, as a stereoisomer, enantiomer or tautomer thereof or mixtures thereof, or a pharmaceutically

acceptable salt, solvate or prodrug thereof, and a pharmaceutically acceptable excipient.

One embodiment of this embodiment is a method wherein the pain is selected from the group

consisting of neuropathic pain, inflammatory pain, visceral pain, cancer pain, chemotherapy pain, trauma

pain, surgical pain, post surgical pain, childbirth pain, labor pain, dental pain, chronic pain, persistent pain,

peripherally mediated pain, centrally mediated pain, chronic headache, migraine headache, sinus headache,

tension headache, phantom limb pain, peripheral nerve inj u ', trigeminal neuralgia, post herpetic neuralgia,

eudynia, familial erythromelalgia, primary erythromelalgia, familial rectal pain or fibromyalgia, and

combinations thereof.

Another embodiment of this embodiment is a method wherein the pain is associated with a disease

or condition selected from HIV, HIV treatment induced neuropathy, heat sensitivity, tosarcoidosis, irritable

bowel syndrome, Crohns disease, multiple sclerosis, amyotrophic lateral sclerosis, diabetic neuropathy,

peripheral neuropathy, rheumatoid arthritis, osteoarthritis, atherosclerosis, paroxysmal dystonia, myasthenia

syndromes, myotonia, malignant hyperthermia, cystic fibrosis, pseudoaldosteronism, rhabdomyolysis,

hypothyroidism, bipolar depression, anxiety, schizophrenia, sodium channel toxin related illnesses,

neurogenic bladder, ulcerative colitis, cancer, epilepsy, partial and general tonic seizures, restless leg

syndrome, arrhythmias, ischaemic conditions caused by stroke or neural trauma, tachy arrhythmias, atrial

fibrillation and ventricular fibrillation.

Another embodiment of the invention is the method of treating pain in a mammal, preferably a

human, by the inhibition of ion flux through a voltage dependent sodium channel in the mammal, wherein

the method comprises administering to the mammal in need thereof a therapeutically effective amount of an

embodiment of a compound of the invention, as set forth above, as a stereoisomer, enantiomer or tautomer

thereof or mixtures thereof, or a pharmaceutically acceptable salt, solvate or prodrug thereof, or a



pharmaceutical composition comprising a therapeutically effective amount of a compound of the invention

as set forth above, as a stereoisomer, enantiomer or tautomer thereof or mixtures thereof, or a

pharmaceutically acceptable salt, solvate or prodrug thereof, and a pharmaceutically acceptable excipient.

Another embodiment of the invention is the method of treating praritus in a mammal, preferably a

human, wherein the method comprises administering to the mammal in need thereof a therapeutically

effective amount of an embodiment of a compound of the invention, as set forth above, as a stereoisomer,

enantiomer or tautomer thereof or mixtures thereof, or a pharmaceutically acceptable salt, solvate or prodnig

thereof, or a pharmaceutical composition comprising a therapeutically effective amount of a compound of

the invention, as set forth above, as a stereoisomer, enantiomer or tautomer thereof or mixtures thereof or a

pharmaceutically acceptable salt, solvate or prodrug thereof, and a pharmaceutically acceptable excipient.

Another embodiment of the invention is the method of treating cancer in a mammal, preferably a

human, wherein the method comprises administering to the mammal in need thereof a therapeutically

effective amount of an embodiment of a compound of the invention as set forth above as a stereoisomer,

enantiomer or tautomer thereof or mixtures thereof, or a pharmaceutically acceptable salt, solvate or prodrug

thereof, or a pharmaceutical composition comprising a therapeutically effective amount of a compound of

the invention, as set forth above, as a stereoisomer, enantiomer or tautomer thereof or mixtures thereof, or a

pharmaceutically acceptable salt solvate or prodnig thereof, and a pharmaceutically acceptable excipient.

Another embodiment of the invention is the method of decreasing ion flux through a voltage

dependent sodium channel in a cell in a mammal, wherein the method comprises contacting the ceil with an

embodiment of a compound of the invention, as set forth above, as a stereoisomer, enantiomer or tautomer

thereof or mixtures thereof, or a pharmaceutically acceptable salt, solvate or prodrug thereof.

Another embodiment of the invention is the method of selectively inhibiting a first voltage-gated

sodium channel over a second voltage -gated sodium channel in a mammal, wherein the method comprises

administering to the mammal an inhibitory amount of a compound of formula (I), or an embodiment of a

compound of formula (I).

Another embodiment of the invention is the method of selectively inhibiting NaVl .7 in a mammal or

a mammalian cell as compared to NaV1.5, wherein the method comprises administering to the mammal in

need thereof an in!iibitory amount of a compound of formula (I) or an embodiment of an embodiment

thereof.

For each of the above embodiments described related to treating diseases and conditions in a

mammal, the present invention also contemplates relatediy a compound of formula I or an embodiment

thereof for the use as a medicament in the treatment of such diseases and conditions.

For each of the above embodiments described related to treating diseases and conditions in a

mammal, the present invention also contemplates relatediy the use of a compound of formula I or an

embodiment thereof for the manufacture of a medicament for the treatment of such diseases and conditions.



Another embodiment of the invention is a method of using the compounds of formula (I) as

standards or controls in in vitro or in vivo assays in determining the efficacy of test compounds in

modulating voltage-dependent sodium channels.

In another embodiment of the invention, the compounds of formula (1) are isotopically-labeled by

having one or more atoms therein replaced by an ato having a different atomic mass or mass number. Such

isotopically-labeled (i.e., radio! bel ed) compounds of formula (T) are considered to be within the scope of

this invention. Examples of isotopes that can be incorporated into the compounds of formula (I) include

isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine, chlorine, and iodine, such as,

but not limited to, 2H, , C, C, ,4C, , N, N, i 0 , 0 , 0 , P, P, S, i , C1, I, and , 1,

respectively. These isotopically-labeled compounds would be useful to he p determine or measure the

effectiveness of the compounds, by characterizing, for example, the site or mode of action on the sodium

channels, or binding affinity to pharmacologically important site of action on the sodium channels,

particularly NaV1.7. Certain isotopically-labeled compounds of formula (I), for example, those

incorporating a radioactive isotope, are useful in drug and/or substrate tissue distribution studies. The

radioactive isotopes tritium, i.e. , and carbon- 14, i.e., 4C, are particularly useful for this purpose in view of

their ease of incorporation and ready means of detection.

Substitution with heavier isotopes such as deuterium, i.e. , may afford certain therapeutic

advantages resulting from greater metabolic stability, for example, increased in vivo half-life or reduced

dosage requirements, and hence may be preferred in some circumstances.

Substitution with positron emitting isotopes, such as C, F, 0 and N, can be useful in Positron

Emission Topography (PET) studies for examining substrate receptor occupancy. Isotopically-labeled

compounds of formula (I) can generally be prepared by conventional techniques known to those skilled in

the art or by processes analogous to those described in the Examples as set out below using an appropriate

isotopically-labeled reagent in place of the non-labeled reagent previously employed.

Testing Compounds

The assessment of the compounds of the invention in mediating, especially inhibiting, the sodium

channel ion flux can be determined using the assays described hereinbelow. Alternatively, the assessment of

the compounds in treating conditions and diseases in humans may be established in industry standard animal

models for demonstrating the efficacy of compounds in treating pain. Animal models of human neuropathic

pain conditions have been developed that result in reproducible sensory deficits (aliodynia, hyperalgesia, and

spontaneous pain) over a sustained period of time that can be evaluated by sensory testing. By establishing

the degree of mechanical, chemical, and temperature induced aliodynia and hyperalgesia present, several

physiopathological conditions observed in humans can be modeled allowing the evaluation of

pharmacotherapies .

In rat models of peripheral nerve injury, ectopic activity in the injured nerve corresponds to the

behavioural signs of pain. In these models, intravenous application of the sodium channel blocker and local

anesthetic lidocaine can suppress the ectopic activity and reverse the tactile aliodynia at concentrations that



do not affect general behaviour and motor function (Mao, J . and Chen, L.L, Pain (2000), 87:7-17).

Aliometric scaling of the doses effective in these rat models, translates into doses similar to those shown to

be efficacious in humans (Tanelian, D.L. and Brose, W.G., Anesthesiology (1991 ), 74(5):949-95 ) .

Furthermore, Lidoderm®, lidocaine applied in the form of a dermal patch, is currently an FDA approved

treatment for post-herpetie neuralgia (Devers, A. and Glaler, B.S., Clin. J. Pain (2000), 16(3):205-8).

The present invention readily affords many different means for identification of sodium channel

modulating agents that are useful as therapeutic agents. Identification of modulators of sodium channel can

be assessed using a variety of in vitro and in vivo assays, e.g., measuring current, measuring membrane

potential, measuring ion flux, (e.g., sodium or guanidinium), measuring sodiu concentration, measuring

second messengers and transcription levels, and using e.g., voltage-sensitive dyes, radioactive tracers, and

patch-clamp electrophysiology.

One such protocol involves the screening of chemical agents for ability to modulate the activity of a

sodium channel thereby identifying it as a modulating agent.

typical assay described in Bean et al., J . General Physiology ( 1983), 83 :6 3-642, and Leuwer, M.,

et al., Br. J . Pharmacol (2004), 141 (l ):47-54, uses patch-clamp techniques to study the behaviour of channels.

Such techniques are known to those skilled in the art, and may be developed, using current technologies, into

low or medium throughput assays for evaluating compounds for their ability to modi-late sodium channel

behaviour.

Throughput of test compounds is an important consideration in the choice of screening assay to be

used. In some strategies, where hundreds of thousands of compounds are to be tested, it is not desirable to

use low throughput means. In other cases, however, low throughput is satisfactory to identify important

differences between a limited number of compounds. Often it will be necessaiy to combine assay types to

identify specific sodium channel modulating compounds.

Electrophysiological assays using patch clamp techniques is accepted as a gold standard for detailed

characterization of sodium channel compound interactions, and as described in Bean et al., op. cit. and

Leuwer, M., et al., op. cit. There is a manual low-throughput screening (LTS) method which can compare

2- 10 compounds per day a recently developed system for automated medium-throughput screening (MTS)

at 20-50 patches (i.e. compounds) per day; and a technology from Molecular Devices Corporation

(Sunnyvale, CA) which permits automated high-throughput screening (HTS) at 000-3000 patches (i.e.

compounds) per day.

One automated patch-clamp system utilizes planar electrode technology to accelerate the rate of

drug discovery. Planar electrodes are capable of achieving high-resistance, cells-attached seals followed by

stable, low-noise whole-cell recordings that are comparable to conventional recordings. suitable

instrument is the PatchXpress 7000A (Axon Instruments Inc, Union City, CA). A variety of cell lines and

culture techniques, which include adherent cells as well as cells growing spontaneously in suspension are

ranked for seal success rate and stability. Immortalized cells (e.g. HEK and CHO) stably expressing high

levels of the relevant sodium ion channel can be adapted into high-density suspension cultures.



Other assays can be selected which allow the investigator to identify compounds which block

specific states of the channel, such as the open state, closed state or the resting state, or which block transition

from open to closed, closed to resting or resting to open. Those skilled in the art are generally familiar with

such assays.

Binding assays are also available. Designs include traditional radioactive filter based binding assays

or the confocal based fluorescent system available from Evotec OAI group of companies (Hamburg,

Germany), both of which are HTS.

Radioactive flux assays can also be used. In this assay, channels are stimulated to open with

veratridine or aconitine and held in a stabilized open state with a toxin, and channel blockers are identified by

their ability to prevent ion influx. The assay can use radioactive 22 [Na] and 4[C] guanidinium ions as

tracers. FlashPlate & Cytostar-T plates in living cells avoids separation steps and are suitable for HTS.

Scintillation plate technology has also advanced this method to HTS suitability. Because of the functional

aspects of the assay, the information content is reasonably good.

Yet another format measures the redistribution of membrane potential using the FL P system

membrane potential kit (HTS) available from Molecular Dynamics (a division of Amersham Biosciences,

Piscataway, NJ). This method is limited to slow membrane potential changes. Some problems may result

from the fluorescent background of compounds. Test compounds may also directly influence the fluidity of

the cell membrane and lead to an increase in intracellular dye concentrations. Still, because of the functional

aspects of the assay, the information content is reasonably good.

Sodium dyes can be used to measure the rate or amount of sodium ion influx through a channel. This

type of assay provides a very high information content regarding potential channel blockers. The assay is

functional and would measure Na+ influx directly. CoroNa Red, SBFI and/or sodium green (Molecular

Probes, Inc. Eugene OR) can be used to measure Na influx; ail are Na responsive dyes. They can be used in

combination with the FLIPR instrument. The use of these dyes in a screen has not been previously described

in the literature. Calcium dyes may also have potential in this format.

In another assay, FRET based voltage sensors are used to measure the ability of a test compound to

directly block Na influx. Commercially available HTS systems include the VIPR™ II FRET system (Life

Technologies, or Aurora Biosciences Corporation, San Diego, CA, a division of Vertex Pharmaceuticals,

Inc.) which may be used in conjunction with FRET dyes, also available from Aurora Biosciences. This

assay measures sub-second responses to voltage changes. There is no requirement for a modifier of channel

function. The assay measures depolarization and hyperpolarizations, and provides ratiometric outputs for

quantification. A somewhat less expensive MTS version of this assay employs the FLEXstation™

(Molecular Devices Corporation) in conjunction with FRET dyes from Aurora Biosciences. Other methods

of testing the compounds disclosed herein are also readily known and available to those skilled i the art.

Modulating agents so identified are then tested in a variety of in vivo models so as to determine if

they alleviate pain, especially chronic pain or other conditions such as cancer and pruritus (itch) with



minimal adverse events. The assays described below in the Biological Assays Section are useful in assessing

the biological activity of the instant compounds.

Typically, the efficacy of a compound of the invention is expressed by its IC50 value ("Inhibitory

Concentration - 50%"), which is the measure of the amount of compound required to achieve 50% inhibition

of the activity of the target sodium channel over a specific time period. For example, representative

compounds of the present invention have demonstrated ICSO's ranging from less than 100 nanomolar to less

than 0 micromolar in the patch voltage clamp NaV1.7 electrophysioiogy assay described herein.

In another aspect of the invention, the compounds of the invention can be used in in vitro or in vivo

studies as exemplary agents for comparative purposes to find other compounds also useful in treatment of, or

protection from, the various diseases disclosed herein.

Another aspect of the invention relates to inhibiting NaVl .1, NaV1.2, NaV1.3, NaV1.4, NaVl. ,

NaV1.6, NaVl. 7, NaVl.8, or NaVl. 9 activity, preferably NaV1.7 activity, in a biological sample or a

mammal, preferably a human, which method comprises administering to the mammal, preferably a human,

or contacting said biological sample with a compound of formula (I) or a pharmaceutical composition

comprising a compound of formula (I). The term "biological sample", as used herein, includes, without

limitation, cell cultures or extracts thereof; biopsied material obtained from a mammal or extracts thereof;

and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts thereof.

Inhibition of NaV 1.1, NaVl .2, NaV1.3, NaV1 .4, NaVl .5, NaV1.6, aV 1.7, NaVl.8, orNaV1.9

activity in a biological sample is useful for a variety of purposes that are known to one of skill in the art.

Examples of such purposes include, but are not limited to, the study of sodium ion channels in biological and

pathological phenomena; and the comparative evaluation of new sodium ion channel inhibitors.

The compounds of the invention (or stereoisomers, geometric isomers, tautomers, solvates,

metabolites, isotopes, pharmaceutically acceptable salts, or prodrugs thereof) and/or the pharmaceutical

compositions described herein which comprise a pharmaceutically acceptable excipient and one or more

compounds of the invention, can be used in the preparation of a medicament for the treatment of sodium

channel-mediated disease or condition in a mammal.

COMBINATION THERAPY

The compounds of the invention may be usefully combined with one or more other compounds of

the invention or one or more other therapeutic agent or as any combination thereof, in the treatment of

sodium channel-mediated diseases and conditions. For example, a compound of the invention may be

administered simultaneously, sequentially or separately in combination with other therapeutic agents,

including, but not limited to:

opiates analgesics, e.g., morphine, heroin, cocaine, oxymorphine, levorphanol, levallorphan,

oxycodone, codeine, dihydrocodeine, propoxyphene, nalmefene, fentanyl, hydrocodone, hydromorphone,

meripidine, methadone, nalorphine, naloxone, naltrexone, buprenorphine, butorphanol, nalbuphine and

pentazocine;

non-opiate analgesics, e.g., acetomeniphen, salicylates ( e.g., aspirin);



nonsteroidal antiinflammatory drugs (NSAlDs), e.g., ibuprofen, naproxen, fenoprofen, ketoprofen,

celecoxib, diclofenac, diflusinal, etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen, ibuprofen,

indomethacin, ketoprofen, ketorolac, meclofenamic acid, mefenamic acid, meloxicam, nabumetone,

naproxen, nimesulide, nitroflurbiprofen, olsalazine, oxaprozin, phenylbutazone, piroxicam, sulfasalazine,

sulindac, tolmetin and zomepirac;

anticonvulsants, e.g., carbamazepine, oxcarbazepine, lamotrigine, valproate, topiramate,

gabapentin and pregabalin;

antidepressants such as tricyclic antidepressants, e.g., amitriptyline, clomipramine, despramine,

imipramine and nortriptyline;

COX-2 selective inhibitors, e.g., celecoxib, rofecoxib, parecoxib, valdecoxib, deracoxib, etoricoxib,

and lumiracoxib;

alpha-adrenergics, e.g., doxazosin, tamsulosin, cionidine, guanfacine, dexmetatomidine, modafmii,

and 4-amino-6,7-dimethoxy-2-(5- methane sulfonaniido-l,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)

quinazoline;

barbiturate sedatives, e.g., amobarbital, aprobarbital, butabarbital, butabital, rnephobarbitai,

metharbital, methohexital, pentobarbital, phenobartital, secobarbital, talbutal, theamylal and thiopental;

tachykinin (NK) antagonist, particularly anNK-3, NK-2 or NK-1 antagonist, e.g., («R,

9R)-7-[3,5-bis(trifluoromethyl)benzyl)]-8,9, 1 ,11-tetrahydro-9-methyl-5-(4-methy]phenyl)-7H-[l,4]diazoc

ino [2, 1-g] [1,7] -naphthyridine-6- -dione (TAK-637),

54[2R,3S)-24(lR)-l-[3,5-bis(trifluoromethylph^

2-dihydro-3H-l,2,4-triazol-3-one (MK-869), aprepitant, lanepitant, dapitant or

3-[[2-methoxy5-(trifluoromethoxy)phenyl]-methylamino]-2-phenylpiperidine (2S,3S);

coal-tar analgesics, in particular paracetamol:

serotonin reuptake inhibitors, e.g., paroxetine, sertraline, norfluoxetine (fluoxetine desmethyl

metabolite), metabolite demethylsertraline, '3 fluvoxamine, paroxetine, citalopram, citalopram metabolite

desmethylcitalopram, escitalopram, d,l-fenfluramine, fernoxetine, ifoxetine, cyanodothiepin, litoxetine,

dapoxetine, nefazodone, cericlamine, trazodone and fluoxetine;

noradrenaline (norepinephrine) reuptake inhibitors, e.g., maprotiline, lofepramine, mirtazepine,

oxaprotiline, fezolamine, tomoxetine, mianserin, buproprion, buproprion metabolite hydroxybuproprion,

nomifensine and viloxazine (Vivalan®)), especially a selective noradrenaline reuptake inhibitor such as

reboxetine, in particular (S.S)-reboxetine, and venlafaxine duloxetine neuroleptics sedative/anxiolytics;

dual serotonin-noradrenaline reuptake inhibitors, such as venlafaxine, venlafaxine metabolite

O-desmethylvenSafaxine, clomipramine, clomipramine metabolite desmethylclomipramine, duloxetine,

milnacipran and imipramine;

acetylcholinesterase inhibitors such as donepezil;

5-HT3 antagonists such as ondansetron;

metabotropic glutamate receptor (mGluR) antagonists;



local anaesthetic such as mexiletine and lidocaine;

corticosteroid such as dexamethasone;

antiarrhythimics, e.g., mexiletine and phenytoin;

muscarinic antagonists, e.g.,, tolterodine, propiverine, tropsium t chloride, darifenacin, solifenacin,

temiverine and ipratropium;

cannabinoids;

vanilloid receptor agonists ( e.g., resinferatoxin) or antagonists ( e.g., capsazepine);

sedatives, e.g., glutethimide, meprobamate, methaqualone, and dichloralphenazone;

anxiolytics such as benzodiazepines,

antidepressants such as mirtazapine,

topical agents ( e.g., lidocaine, capsacin and resiniferotoxin);

muscle relaxants such as benzodiazepines, baclofen, carisoprodoi, chlorzoxazone, cyciobenzaprine,

methocarbamol and orphrenadine;

anti-histamines or HI antagonists;

NMDA receptor antagonists;

5-HT receptor agonists/antagonists;

PDEV inhibitors;

Tramadol©;

cholinergic (nicotine) analgesics;

alpha-2-delta ligands;

prostaglandin E2 subtype antagonists;

leukotriene B4 antagonists;

5-lipoxygenase inhibitors; and

5-HT3 antagonists.

Sodium channel-mediated diseases and conditions that may be treated and/or prevented using such

combinations include but not limited to, pain, central and peripherally mediated, acute, chronic, neuropathic

as well as other diseases with associated pain and other central nervous disorders such as epilepsy, anxiety ,

depression and bipolar disease; or cardiovascular disorders such as arrhythmias, atrial fibrillation and

ventricular fibrillation; neuromuscular disorders such as restless leg syndrome and muscle paralysis or

tetanus; neuroprotection against stroke, neural trauma and multiple sclerosis; and channelopathies such as

erythromyalgia and familial rectal pain syndrome.

As used herein "combination" refers to any mixture or permutation of one or more compounds of the

invention and one or more other compounds of the invention or one or more additional therapeutic agent.

Unless the context makes clear otherwise, "combination" may include simultaneous or sequentially delivery

of a compound of the invention with one or more therapeutic agents. Unless the context makes clear

otherwise, "combination" may include dosage forms of a compound of the invention with another

therapeutic agent. Unless the context makes clear otherwise, "combination" may include routes of



administration of a compound of the invention with another therapeutic agent. less the context makes

clear otherwise, "combination" may include formulations of a compound of the invention with another

therapeutic agent. Dosage forms, routes of administration and phannaceutical compositions include, but are

not limited to, those described herein.

The invention will be more fully understood by reference to the following examples. They should

not, however, be construed as limiting the scope of the invention.

EXAMPLES

These examples serve to provide guidance to a skilled artisan to prepare and use the compounds,

compositions and methods of the invention. While particular embodiment sof the present invention are

described, the skilled artisan will appreciate that various changes and modifications can be made without

departing from the spirit and scope of the inventions.

The chemical reactions in the examples described can be readily adapted to prepare a number of

other compounds of the invention, and alternative methods for preparing the compounds of this invention are

deemed to be within the scope of this invention. For example, the synthesis of non-examplified compounds

according to the invention can be successfully performed by modifications apparent to those skilled in the art,

for example, by appropriately protecting interferring group, by utilizing other suitable reagents known in the

art, for example, by appropriately protecting interferring groups by utilizing other suitable reagents known in

the art other than those described, and or by making routine modifications of reaction conditions.

In the examples below, unless otherwise indicated all temperatures are set forth in degrees Celcius.

Commerically aviable reagents were purchased from suppliers such as Aldrich Chemical Company,

Lancaster, TCJ or Maybridge and were used without further purification unless otherwise indicated. The

reactions set forth below were done generally under a positive pressure of nitrogen or argon or with a drying

tube (unless otherwise stated) in anliydrous solvents, and the reaction flasks were typically fitted with rubber

septa for the introduction of substrates and reagents via syringe. Glassware was oven dried and/or heat dried.

NMR spectra were obtained in deuterated CDCI3, dg-DMSO, CH3 D or de-acetone solvent solutions

(reported in ppm) using or trimethylsilane (TMS) or residual non-deuterated solvent peaks as the reference

standard. When peak multiplicities are reported, the following abbreviates are used: s (singlet), d (doublet),

t (triplet), q (quartet), m (multiplet, br (broadened), dd (doublet of doublets), dt (doublet of triplets).

Coupling constants, when given, ar reported in Hz (Hertz).

All abbreviations used to describe reagents, reaction conditions or equipment are intended to be

consistent with the definitions set forth in the "List of standard abbreviates and acronyms". The chemical

names of discrete compounds of the invention were obtained using the structure naming feature of

ChemDraw naming program.

LCMS Analytical Methods

Final compounds were analyzed using three different LC MS conditions, with UV detector monitoring at

214 nm and 254 ran, and mass spectrometry scanning 110-800 amu in ES1+ ionization mode.



LC/MS Method A (8.0 min LC-MS Run): XBndge C 8 column (4.6 x50 mm, 3.5 µ η , 40 °C); mobile

phase: A = 10 mM ammonium hydrogen carbonate in water, B = acetonitrile; gradient: 0.0-8.0 min, 5%-95%

B; flow rate = 1.2 mL/min.

LC/MS Method B (8.0 min LC-MS Run): XBridge C18 column (4.6 χ 50 mm, 3.5 µ , 40 °C); mobile

phase: A = 0.1% ammonia in water, B = acetonitrile; gradient: 0.0-8.0 min, 5%-95% B; flow rate = 1.2

mL/min.

LC/MS Method C (8.0 min LC-MS Run): XBridge CI 8 column (4.6 x50 mm, 3.5 µηι , 40 °C); mobile

phase: A === 0.1% TFA in water, B = acetonitrile; gradient: 0.0-8.0 min, 5%-95% B; flow rate === 1.2 mL/min.

LC/MS Method D :Agilent SB CI 8, 2.1 30 mm, 1.8 µη ; mobile phase: water (0.05% TFA), B CH3CN

(0.05% TFA); gradient: 3% B (0.3 min), followed by 3-95% B (6.5 min), 95% B (1.5 min); flow rate: 0.4

mL/min; oven temperature 25 °C.

LC/MS Method E : Acquity BEH C 8, 2.1x50mm, 1.8 µη ; mobile phase: A water (0. 1% FA), B CH CN

(0. 1% FA); gradient: 3% B (0.4 min), followed by 3-95% B (7.5 min), 95% B (0.5 min); flow rate: 0.5

mL/min; oven temperature 25 °C.

LC/MS Method F : Agilent SB C 18, 2.1x30 mm, 1.8 µι : mobile phase: A water (0.05% TFA), B C1¾CN

(0.05% TFA); gradient: 3% B (0.3 min), followed by 3-95% B (6.5 min), 95% B ( 1.5 min); flow rate: 0.4

mL/min; oven temperature 25 °C.

LC/MS Method G : Acquity BEH C 18, 2.1x50mm, 1.8 µ ; mobile phase: A water (0. 1% FA), B CH CN

(0. 1% FA); gradient: 3% B (0.4 min), followed by 3-95% B (7.5 min), 95% B (0.5 min); flow rate: 0.5

mL/min; oven temperature 25 °C.

Abbreviations
MeCN Acetonitrile
EtOAc Ethyl acetate
DCE Dichloroethane
DCM Dichloromethane
DIPEA Diisopropyiethyiamine
DEA Diethylamine
DMAP 4-dimethylaminopyridine
DMF N,N-Dim ethyl formamide
DMSO Dimethyl sulfoxide
FA Formic acid
!PA Isopropyl alcohol
TFA Trifmoroacetic acid
EDCI l -Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
H Hydrochloric acid
HPLC High Pressure Liquid Chromatography
LCMS Liquid Chromatography Mass Spectrometry'

MeOH Methanol
P N-methyl-2-pyrrolidone

RPHPLC Reverse phase high pressure liquid chromatography
RT Retention time
THF Tetrahy drofuran



EXAMPLES

EXAMPLE 1

Synthesis of (R )- V-(azetidin- l -ylsu]fonyl)-4-((l -benzylpiperidin-3-yl)oxy)- 5-cyelopropyl-2-

fluorobenzamide

Step 1. Preparation of (R)- r - o-2-fluorobenzoate.

To a solution of (i?)-l-benzylpiperidin-3-ol(0.38 g, 2.00 mmol) and r -bu yl 5-chloro-2,4-

difluorobenzoate (0.50 g, 2.00 mmol) i anhydrous dimethyl sulfoxide (6 mL) was added cesium carbonate

(2. 16 g, 4.00 mmol). The reaction mixture was stirred at 70 °C for 2 hours under an atmosphere of nitrogen

and then cooled to ambient temperature and quenched by addition of 10 mL of water. The mixture was

extracted with ethyl acetate (3 x 5 mL); the organic layers were combined and washed with brine ( 15 mL),

dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by column

chromatography eluting with a gradient of ethyl acetate in hexanes (0 to 25%) to give the title compound

(0.66 g, 78%) as a white solid: NMR (300 MHz, CD ¾ d 7.85 (d, J = 7.74 Hz, 1H), 7.36-7. 18 (m, 5H),

6.63 (d, J = 12.2 Hz, I H), 4.49-4.3 1 (m, H), 3.57 (s, 2H), 3.10-2.96 ( , 1H), 2.82-2.66 (m, 1H), 2.27 (m,

1H), 2.20-2.02 ( , 2H), 1.92- 1.75 (m, ), 1.73-1 .59 (m, H), 1.60-1 .50 ( , 0H).

Step 2 . Preparation of lopropyl- 2-fluorobenzoate.

To a solution of ( )- r -b tyl 4-(( 1-benzylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate (0.38 g, 0.90

mmol) and cyclopropylboronic acid (0. 12 g, 1.35 mmol) in toluene (3 mL) and water (0.3 mL) was added

potassium phosphate tribasic (0.64 g, 1.80 mmol), palladium (11) acetate (0.02 g, 0.09 mmol), and

tricyclohexyl phosphonium tetrafluoroborate (0 07 g, 0. 8 mmol) and the mixture was degassed

thoroughly and the reaction vessel filled up with nitrogen before heating at 115 C for 40 min under

microwave irradiation. The reaction mixture was then cooled to ambient temperature and quenched by

addition of 10 mL of water. The mixture was then extracted with diethyl ether (2 15 mL). The organic



layers were combined, concentrated and The residue was purified by column chromatography ( 10 to 30 %

gradient of ethyl acetate in hexanes) to give the title compound (0.37 g, 98 %) as a colorless oil: NMR

(300 MHz, C C 3) 7.36 (d, J = 8.4 Hz, 1H), 7.33-7. 13 (m, 5H), 6.53 (d, ./ 12.8 Hz, 1H), 4.44-4.30 (m,

II), 3.61 -3.49 ( n , 2H), 3.09-2,94 (m, 1H), 2.76-2.63 (m, I II), 2.3 1- 1.96 ( n , 4H), 1.90-1 .60 (m, 3H), 1.59-

1.54 (m, 9H), 0.92-0.83 (m, ? \ . 0.67-0.60 (m, 2H); MS(ES+) m/z 426.2 (M + I ) .

Step 3. Preparation of (R)-N -(azetidin- 1-yisulfonyl)-4-(( 1-benzyipiperidin-3 -yl)oxy)-5 - cyclopropyl-2-

fluorobenzamide

To a solution of (/?)-te?f-butyl 4-((l -benzylpiperidin-3-yl)oxy)-5-cyclopropyl-2-f!uorobenzoate (0. 127 g,

0.30 mmol) in dichloromethane ( 1 mL) was added trifluoroacetic acid ( i mL). After stirring at ambient

temperature for 1 hour, the reaction mixture was concentrated, diluted with dichloromethane ( 10 mL) and

washed with aqueous hydrochloric acid ( 1.0 N, 1 mL). The aqueous layers was extracted with

dichloromethane ( 10 mL), the organic layers were combined, dried over anhydrous sodium sulfate, filtered

and concentrated to give the corresponding carboxylic acid which was used directly for the next step. To a

solution of the carboxylic acid (0. 1 g, 0.30 mmol) in dichloromethane (2 mL) was added l -ethyl-3-(3-

dimethylammopropyl)carbodiimide (0. 124 g, 0.48 mmol) and 4-dimethylaminopyridine (0.09 1 g, 0.75

mmol) and azetidine sulfonamide (0.052 g, 0.39 mol). The reaction mixture was stirred at ambient

temperature for 6 hours and then diluted with dichloromethane ( 1 mL) and washed with aqueous

hydrochloric acid ( 1.0 , 10 ml ). The aqueous layer was extracted with dichloromethane ( mL); the

organic layers were combined, dried over anhydrous sodium sulfate, filtered and concentrated. The residue

was first purified by column chromatography eluting with a gradient of methanol in dichloromethane (0%

to 15%) and further purified by preparative HPLC (gradient of acetonitrile in water) to give the title

compound as a white solid (0.021 g, 14%): ¾ NMR (300 MHz, C C13 d 7.54 (d, J = 9.1 Hz, 1H), 7.33-

7.22 (m, 5H), 6.56 (d, J = 14.5 Hz, 1 ), 4.48-4.34 (m, 1H), 4.22 (t, J = 7.7 Hz, 4H), 3.57 (s, 2H), 3.07-

2,93 ( , Hi), 2.78-2.67 (m, 1H), 2.35-2. 13 ( n , 4H), 2.13- 1.99 (m, 2H), 1.9 1- 1.78 (m, 1H), 1.76- 1.46 (m,

2H), 0.95-0.85 (m, 2H), 0.69-0.61 (m, 2H). MS(ES +) /z 488. 1 (M + 1); MS(ES-) m/z 486.2 (M - 1).



EXAMPLE 2

Synthesis of (S)-N -(azetidin-l -ylsulfonyl)-4-((] -benzylpiperidin-3- yl)oxy)-5-cyclopropyl-2-

fluorobenzamide

Following the procedure as described in Example 1 step 1 to step 3, and making variation as required to

replace (R)- -benzylpiperidin-3-olwith -benzylpiperidin-3 -ol, the title compound was obtained as a

white solid (0.012 g, 45%): NMR (300 MHz, CDCl3)d 7.54 (d, ,/ 9.15 Hz, 1H), 7.33-7.22 (m, 5H),

6.56 (d, J === 14.5 Hz, 1H), 4.48-4.34 ( , l l ). 4.22 (t, J === 7.7 Hz, 4H), 3.57 (s, 2H), 3.07-2.93 (m, H i ).

2.78-2.67 (m, 1H), 2.35-2. 13 (m, 4H), 2. 3-1 .99 (m, 2H), .91 - 1.78 (m, 1H), 1.76-1 .46 (m, 2H), 0.95-0.85

(m, 2 ). 0.69-0.61 (m, 2H); MS(ES+) m/z 488. 1 (M + 1) ; MS(ES-) m/z 486.2 (M - i).

EXAMPLE 3

Synthesis of (R )-5-cyclopropyl -N -(cyclopropy]sulfonyl)-4-((l-(3,5-dichlorobenzyl)piperidin- 3-yl)oxy)-2-

fluorobenzamide

Step 1. Preparation of (i )- r --bu yl 3-(4-(tert-butoxycarbonyl)-2-chloro-5- fluorophenoxy)piperidine- l -

carboxylate

To a solution of (i )- r -butyl 3-hydroxypiperidine-l -carboxylate(1 0.05 g, 50.00 mmoi) and r -buty 5-

chloro-2,4-difluorobenzoate ( 13.02 g, 52.50 mmoi) in anhydrous DMSO (200 mL) was added cesium

carbonate (40.62 g, 75.00 mmoi). The reaction mixture was stirred at 70 °C for 1 hour under an atmosphere

of nitrogen and then cooled to ambient temperature and quenched by addition of 50 mL of water. The

mixture was extracted with ethyl acetate (3 x 100 mL); the organic layers were combined and washed with

brine ( 150 mL), dried over anhydrous magnesium sulfate, filtered and concentrated. The crude material

(22.50 g, 99%) was used directly for the next step without further purification: MS(ES+) m/z 430.2, 431.2

(M + 1)..



Step 2 Preparation of {R)-tert-hvAy\ 3-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-

fluorophenoxyjpiperidine- -carboxylate.

To a solution of (R)- -b tyl 3-(4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)piperidine- 1-

carboxylate (22 50 g, 50 00 mmo ) and eyciopropylboronic acid (7.22 g, 83.90 mmol) in toluene ( 50 mL)

and water (15 mL) was added potassium phosphate trihasic (39.53 g, 1 1.90 mmol), palladium (II) acetate

( 1.25 g, 5.60 mmol), and tricyclohexyi phosphonium tetrafluoroborate (4. 10 g, 11.20 mmol). The mixture

was degassed thoroughly and the reaction vessel filled up with nitrogen before heating at 15 °C for 6

hours. The reaction mixture was then cooled to ambient temperature and quenched by addition of 100 mL

of water. The mixture was extracted with diethyl ether (2 x 00 mL). The organic layers were combined,

concentrated. The residue was purified by column chromatography ( 0 to 30 % gradient of ethyl acetate in

hexanes) to give the title compoundas an colorless oil ( 6.50 g, 75%). NMR (300 MHz, CDCl )d 7.36

(d, ./ 8.4 Hz, H), 6.55 (d, ./ 12.6 Hz, 1H), 4.37-4.21 ( , ), 3.8 1-3.32 (m, 4 2.03- .76 (m, 5H),

1.55 (s, 9 ! i s. 0.92-0.79 ( n , 2 ), 0.73-0.50 (m, 2H).

Step 3 . Preparation of (R)-5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoic acid, trilfuoroacetic acid

salt

To a solution of (R)- -butyl 3-(4-(te7f-butoxycarbonyi)-2-cyclopropyi-5-fiuorophenoxy)- piperidine-1 -

carboxylate (9.5 g, 2 1.8 mmol) in dichloromethane (200 mL), was added trifiuoroacetic acid (40 ml). The

reaction mixture was stirred at ambient temperature for 3 hours and then concentrated in vacuo. The

residue was purified by column chromatography (5% to 00% methanol in water on C 8 column) afforded

the title compound as colorless solid (5.3 g, 64%): Ή NMR (300 MHz, DMSO--¼) δ 9.83 (brs, 1). 7.27

(d, ./ = 8.5 Hz, IH), 7.02 (d, J = 13.1 Hz, H), 4.76 (brs, H), 3.36-3.32 (m, H), 3.22-3. 16 (m, IH), 3.04

(brs, 2H), 2.27-2. 18 (m, IH), 1.96- 1.66 (m, 4H), 0.92-0.87 (m, 2H), 0.66-0.52 (m, 2H); MS(ES+) m/z

280.3 (M + 1); MS(ES-) m/z 278.4 (M - 1).



Step 4 Preparation of (R)-5-cyclopropyl-4 -(( l-(3,5-dichlorobenzyl)piperidin-3- yl)oxy)-2-fluorobenzoic

acid hydrochloride.

To a stirred solution of (R )-5-cyclopropyl -2-fluoro-4-(piperidin-3-yloxy)benzoic acid triifuoroacetate (0.20

g, 0.53 mmol) in tetrahydrofuran ( 1 m .) under an atmosphere of nitrogen were introduced 3,5-

dichlorobenzaldehyde (0. 1 g, 0.64 mmol) and sodium triacetoxyborohydride (0.3 1 g, 0.96 mmo ) and the

mixture was stirred for 16 hours. Aqueous hydrochloric acid (1M, 5 mL) was added and the mixture was

extracted with ethyl acetate (3 x 10 mL) and concentrated. The residue was purified by column

chromatography cluting with 5% methanol in dichloromethane to give the title compound as an oil (0. 16 g,

63%); MS(ES+) m/z 438. 1, 440. 1 (M + 1); MS(ES-) m/z 436. , 438. 1 (M - 1) .

Step 5 . Preparation of (R)-5 -cyclopropyl -N -(cyclopropylsulfonyl )-4-(( 1-(3,5 - dichlorobenzyl)piperidin-3 -

yl)oxy )-2-fluorobenzamide

To a solution of (R )-5-cyclopropyl -4-(( l -(3,5-dich]orobenzyl)piperidin-3-yl)oxy )-2-fluorobenzoic acid

hydrochloride (0.07 g, 0.17 mmol) in dichloromethane ( 1 mL) was added l -ethyl-3-(3-

dimethylaminopropyl)carbodiimide (0.04 g, 0.25 mmol) and 4-dimethylaminopyridine (0.05 g, 0.42 mmol)

and cyclopropylsulfonamide (0.02 g, 0.17 mmol). The reaction mixture was stirred at ambient temperature

for 6 hours and then diluted with dichloromethane ( 1 mL) and washed with aqueous hydrochloric acid

( 1M, 10 mL). The aqueous layer was extracted with dichloromethane ( 10 mL), the organic layers were

combined, dried over anhydrous sodium sulfate, filtered and concentrated to give an oil which was purified

over silica gel chromatography (0 to 5 % gradient of methanol containing % ammonia solution in

dichloromethane) to give the title compound (0.02 g, 20%): NMR (300 MHz, CDC d 7.4 1 (d, J =

12.6 Hz, lH), 7.23-7. 8 (rn, 3H), 6.54 (d, J = 12.6 Hz, 1 ), 4.49-4.33 (m, 1H), 3.56-3.39 (m, 2H), 2.94-

2.8 1 (m, 1H), 2.68-2.53 (m, 1H), 2.46-2.3 1 (m, 1H), 2.3 1-2. 16 (m, 1H), 2. - 1.97 (m, 2H), 1.92- 1.78 (m,

H), 1.73- 1.52 (m, 3H), 0.98-0.79 (m, 6H), 0.72-0.57 (m, 2H); MS(ES+) m/z 541 .1, 543. 1 (M + 1);

MS(ES-) m/z 539.2, 541 .2 (M - 1).



EXAMPLE 4

Synthesis of (R )-4-((l -acetylpiperidin-3-yl)oxy)-5-cyc1opropyl-A (eyclopropylsu{fonyl)- 2-

fluorobenzamide

This compound was isolated as a side product during the synthesis of Example 3 in step 5 (0.02 g, 24%)

as a colorless solid: H NMR (300 MHz, DMSO- d 6) d 7.21 -7.00 (m, 2H), 4.83-4.52 (m, IH), 4.06-3.93 (m,

IH), 3.86-3.69 (m, IH), 3.63-3.38 (m, 2H), 3.13-2.93 ( , 2H), 1.99-1 .76 (m, 5H), 1.72-1 .36 (m, 2H), 1.29-

.03 (m, 4H), 0.90-0.79 (m, 2H), 0.69-0.60 (m, 2H); MS(ES+) m/z 425.2 (M + 1); MS(ES-) m/z 423.3 (M -

1).

EXAMPLE 5

Synthesis of (R)-N -(azetidin- l -ylsulfonyl)-5-cyclopropyl-4-((l -(3,5-dichloroberizy])piperidm- 3-yl)oxy)-2-

fluorobenzamide

Following the procedure as described in Example 3 step 5, and making variation as required to replace

cyclopropylsulfonamide with azetidine-l -sulfonamide,tlie title compound was obtained (0.02 g, 25%) as a

colorless solid: * I NMR (300 MHz, DMSO- 6) δ 11.63- 11.45 ( n , I), 7.46-7.40 (m, IH), 7.38-7.29 (m,

2H), 7.11 (d, J = 8.36 Hz, H), 6.97 (d, J = 13.0 Hz, IH), 4.68-4.53 (m, H), 4.05-3.92 ( , 4H), 3.63-3.43

(m, 2H), 2,74-2,63 (m, IH), 2.44-2.25 ( , 2H), 2.20- 1.99 (m, 3H), 1.93- 1.67 (m, 2H), 1.63-1 .48 (rn, 3H),

0.96-0.79 (m, 2H), 0.77-0.60 (m, 2H); MS(ES+) m/z 556. 1, 558. 1 (M + 1); MS(ES-) m/z 554.2, 556.2 (M -

1)·

EXAMPLE 6

Synthesis of (R)-N -(azetidin- l -ylsulfonyl)-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3- yl)oxy)-5-

cyclopropyl-2-fl orobenzami



Following the procedure as described in Example 3 steps 4 and 5, and making variations as required to

replace 3,5-dichlorobenzaldehyde with 2-ehloro-4-fluorobenzaldehyde and cyclopropylsulfonamide with

azetidine-l-sulfonamide,the title compound was obtained (0.035 g, 50%) as a colorless solid: NMR

(300 MHz, DM S - ) δ 11.62-1 1.47 (m, IFF), 7.45-7.40 (m, IFi), 7.38-7.28 (m, 2H), 7.1 1 (d, J === 8.3 Hz,

lH), 4.68-4.53 (m, 1H), 4.05-3.92 (m, 4F1), 3.62-3.42 (m, 2H), 2.75-2.63 (m, 1H), 2.44-2.26 (m, 2F1), 2.20

2.00 (m, 3H), 1.90-1.67 (m, 2H), 1.63-1.48 (m, 3H), 0.94-0.81 (m, 2H), 0.76-0.62 (m, 2H); MS(ES+) m/z

540.1, 542.1 (M + ]); MS(ES-) m/z 538.2, 540.2 (M - 1).

EXAMPLE 7

Synthesis of (R)-4-((l-(2-chloro-4-fluorobenzyl)piperidin-3-yl)oxy)-5-cyclopropyl- N-

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedures as described in Example 3 steps 4 and 5, and making variation as required to

replace 3,5-dichlorobenzaldehyde with 2-chloro-4-fluorobenzaldehyde,the title compound was obtained

(0.038 g, 37%) as a colorless solid: NMR (300 MHz, DMSO-<i6) δ 11.89-1 .60 (m, H), 7.49 (dd, J =

8.5, 6.5 Hz, 1H), 7.37 (dd, J = 8.8, 2.6 Hz, 1H), 7.17-7.05 (m, 2H), 6.98 (d, J = 13.2 Hz, 1H), 4.68-4.50

(m, 1H), 3.63-3.52 (m, 2H), 3.11-2.97 (m, ), 2.84-2.70 (m, 1H), 2.61-2.49 (m, 2H), 2.43-2.29 ( , ),

2.12-1.98 (m, IH), 1.98-1.65 ( , 2 ), 1.64-1.45 (m, 2FI), 1.13-1.02 (m, 4H), 0.91-0.81 ( , 2 ). 0.72-0.62

(m, 2H); MS(ES+) m z 525.1, 527.1 (M + 1); MS(ES-) m/z 523.2, 525.2 (M - 1).

EXAMPLE 8

Synthesis of (i )-N -(azetidin- 1-ylsulfonyi)-5-cyclopropyl-4-(( 1-(2,4-difluorobenzyl)- piperidin-3-yl)oxy)-

2-fluorobenzamide

Following the procedures as described in Example 3 steps 4 and 5, and making variations as required to

replace 3,5-dichlorobenzaldehyde with 2,4-diffuorohenzaldehyde and cyclopropylsulfonamide with

azetidine-1 -suifonaimde,the title compound was obtained (0.048 g, 57%) as a colorless solid: Ή NMR

(300 MHz, DMSO- d6) δ 11.95-1 1.21 (m, IH), 7.44 (dd, J = 15.4, 8.53 Hz, IH), 7.26-6.81 (m, 4H), 4.67-

4.52 (m, IH), 4.08-3.97 (m, 4H), 3.62-3.54 (m, 2H), 2.90-2.77 (m, IH), 2.64-2.53 (m, IH), 2.46-2.22 (m,



2H), 2.22-2.05 (m, 3H), 2.01-1.87 (m, 1H), 1.85-1.69 (m, IH), 1.68-1.39 (m, 2H), 0.95-0.82 (m, 2H), 0.76-

0.64 (m, 2H); MS(ES+) m/z 524.1 (M + 1); MS(ES-) m/z 522.2 (M - ) .

EXAMPLE 9

Synthesis of (R)-5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((l-(2,4-difluorobenzyl)- piperidin-3-yl)oxy)-2-

f !uorobenzamide

Following the procedures as described in Example 3 steps 4 and 5, and making variation as required to

replace 3,5-dichiorobenzaidehyde with 2,4-difluorobenzaidehyde,the title compound was obtained (0.035 g

39%) as a colorless solid: NMR (300 MHz, DMSO- ) δ 11.87-1 .57 ( , IH), 7.51-7.38 (m, H),

7.26-6.95 (m, 4H), 4.67-4.51 ( , IH), 3.62-3.55 (m, 2H), 3.13-3.00 (m, IH), 2.90-2.77 (m, IH), 2.65-2.52

(m, IH), 2.45-2.16 (m, 2H), 2.11-2.01 ( , IH), 1.99-1.87 (m, H), .83-1.68 (m, IH), 1.67-1 .38 ( , 2H),

1.14-1.01 (m, 4H), 0.93-0.83 (rn, 2H), 0.75-0.61 (m, 2H); MS(ES+) m/z 509.2 (M + 1); MS(ES-) m/z

507.3 (M - 1).

EXAMPLE

Synthesis of (R)-5-cyclopropyl-4-((l -(2,6-dichlorobenzyl)piperidin-3-yl)oxy)- 2-fluoro-N-

(methylsulfonyi)benzamide

Following the procedures as described in Example 3 steps 4 and 5, and making variations as required to

replace 3,5-dichlorobenzaldehyde with 2,6-dichlorobenzaldehyde and cyciopropylsulfonaraide with

methylsulfonamide,the title compound was obtained (0.018 g, 13%) as a colorless solid; H NMR (300

MHz, DMSO- ) δ 7.46-7.34 (m, 2H), 7.28 (dd, J = 8.8, 7 . 8 Hz, IH), 7. 4 (d, J = 8.8 Hz, IH), 4.39-4.24

(m, IH), 3.67 (m, 2H), 2.94-2.80 (m, IH), 2.80-2.72 (m, 3H), 2.61-2.53 (m, IH), 2.44-2.37 (m, IH), 2.37-

2.23 (m, IH), 2.05-1.83 (m, 2H), 1.78-1.60 (m, IH), 1.54-1.36 (m, 2H), 0.86-0.73 (rn, 2H), 0.56-0.42 (m,

2H); MS(ES+) m/z 515.2, 517.2 (M + 1); MS(ES-) m/z 513.3, 515.3 (M - 1).



EXAMPLE

Synthesis of (R )- V-(azetidin- l-ylsu]fonyl)-4-((l -(cyclohexylmethyl)piperidin-3- yl)oxy)-5-cyc1opropyl-2-

fluorobenzamide

Following the procedures as described in Example 3 steps 4 and 5, and making variations as required to

replace 3,5-dichlorobenzaldehyde with cyclohexanecarbaldehyde and cyclopropylsulfonamide with

azetidine-l -sulfonamide,the title compound was obtained (0.041 g, 51%) as a colorless solid: NMR

(300 MHz, acetonitrile-i¾) δ 7.36-7.26 (m, IH), 7.07-6.95 (m, H), 5.01 -4.88 (m, 1H), 4.18-4.08 (m, 4H),

2.98-2.83 (m, 2H), 2.3 1-2. 15 (m, 7H), 1.84-1 .57 (m, 9H), 1.36-1 .11 (m, 4H), 1.08-0.87 (m, 4H), 0.70-0.62

( , 1): MS0ES+) m/z 494.3 (M + 1); MS(ES-) m/z 492 .4 (M - 1).

EXAMPLE 1

Synthesis of (i?)-5-cyclopropyl-2-fluoro-4-((l -((1 -methyl- 3-phenyl- !H-pyrazol- 5-yl)methyl)piperidin-3-

yl)oxy)-A (methylsulfonyl)benzamide

Following the procedures as described in Example 3 steps 4 and 5, and making variations as required to

replace 3,5-dichlorobenzaldehyde with 1-methyl-3-phenyl- H-pyrazoIe-5-carbaldehyde and

cyclopropylsulfonamide with methyisulfonamide,the title compound was obtained (0.023 g, 39%) as a

colorless solid: NMR (300 MHz, DMSO- d 6) δ 7.75-7.61 (m, 2H), 7.33 (t, J 7.5 Hz, 2H), 7.25-7. 13

(m, 2H), 6.8 1-6.67 (m, H), 6.52 (d, J = 3.3 Hz, IH), 4.53-4.41 (m, ). 3.79 (s, 3H), 3.61 -3.50 (m, 2H),

2.88-2.74 (m, 4H), 2.3 1-2.1 9 (m, H), 2.07-1 .83 (m, 3H), 1.79-1 .68 (m, H), 1.57- 1.38 (m, 3H), 0.86-0.78

( , 2H), 0.58-0.48 (m, 2H); MS(ES+) m/z 527.3 (M + 1); MS(ES-) m/z 525.3 (M - 1).



EXAMPLE 13

Synthesis of (R )-5-cyclopiOpyl-2-fluoiO -N -(methylsulfonyl)-4-((l -(pyridazin-4- ylmethyl)piperidin-3-

yl)oxy)benzamide

Following the procedures as described in Example 3 steps 4 and 5, and making variations as required to

replace 3,5-dichlorobenzaldehyde with 1-methyl- 3-phenyl- 1H- pyrazole-5-carbaldehyde and

cyclopropylsulfonamide with methylsu1fonamide,the title compound was obtained (0.035 g, 40%) as a

colorless solid: NMR (300 MHz, CD ¾ ) δ 8.87-8.82 (m, 1H), 8.75 (dd, J === 5.2, 0.8 Hz, 1H), 7.23-7.18

( n. Hi), 7.08 (d, J 8.8 Hz, ). 6.36 (d, J 13.5 Hz, I), 4.28-4.16 (m, I), 3.35 (d, J 5.0 Hz, III),

3.26 (d, J === 15.0 Hz, IH), 2.88 (s, 3H), 2.59-2.48 (m, 1H), 2.38-2.02 (m, 4H), 1.85-1.76 ( , 2H), 1.46-

1.29 (m, 3H), 0.68-0.59 (m, 2H), 0.46-0.34 (m, 2H); MS(ES+) m/z 449.1 (M + 1).

EXAMPLE 14

Synthesis of (i?)-5-cyclopropyi-2-fluoro-4-((l -(isoindolin-4-ylniethyl)piperidin- 3-yl)oxy )-N-

(methylsulfonyl)benzamide

Step 1. Preparation of (R)-tert- butyl 4-((3-(2-cyciopropy3-5-fluoro-4-((methylsulfonyi)carbamoyi)-

phenoxyjpiperidm-l-yl)methy])isomdoline-2-carboxy]ate

Following the procedures as described in Example 3 steps 4 and 5, and making variations as required to

replace 3,5-dichlorobenzaldehyde with terr-butyl 4-formylisoindoline-2-carboxylate and

cyclopropylsulfonamide with methyisulfonamide,the title compound was obtained (0.030 g, 16%):

MS(ES+) m/z 588.2 (M + 1).



Step 2 Preparation of (R)-5-cyclopropyl-2-fluoro-4-((l -(isoindolin-4-ylmethyl)- piperidin-3-yl)oxy )-N-

(methylsulfonyl)benzamide

To a stirred solution of (R)-tert-butyl 4-((3-(2-eyclopropyl-5-fluoro-4-((methylsu]foiiyl)-

carbamoyl)phenoxy)piperidin- l -yl)methyl)isoindoline-2-carboxylate (0.030 g, 0.05 mmol) in

dichloromethane ( 1 mL) was added trifluoroacetic acid (0.3 mL) and the mixture was stirred at ambient

temperature for 1 hour and then concentrated. The residue was purified by silica gel chromatography (0 to

5 % gradient of methanol plus! % ammonia solution in dichloromethane) to give the title compound

(0.01 g, 38%): NMR (300 MHz, Me O- ) ά 7.4 1-7. 18 ( , 4 ) , 6.69 (d, J 13.1 Hz, II), 4.77-4.54

(m, 2H), 4.53-4.43 (m, 1H), 3.6 1-3.55 (m, 2H), 3.54-3.40 (m, 1H), 3.37-3.03 (m, 4H), 2.88-2.79 (m, I ),

2.61 -2.52 (m, 1H), 2.5 1-2.41 (m, 1H), 2.38-2.26 (m, 1H), 2.10-1 .99 (m, 2H), 1.94-1 .82 (m, 1H), 1.78-1 .70

( , 1H), 1.69- 1.56 (m, H), 0.94-0.85 (m, 2H), 0.70-0.57 (m, 2H); MS(ES+) m/z 488.3 (M + 1); MS(ES-)

m/z 486A (M - 1) .

EXAMPLE 15

Synthesis of (R)- V-(azetidin- l-ylsu]fony])-4-((l -benzhydiy]piperidin-3-yl)oxy)- 5-cyclopropyl-2-

fluorobenzamide

Step 1. Preparation of (R)-4-((l -benzhydtylpiperidm-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoic acid.

To a stirred solution of (J?)-5-cyciopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoic acid trilfuoroacetaie (0.20

g, 0.53 mmol) in acetonitrile (2 mL) under an atmosphere of nitrogen were added

(bromomethylene)dibenzene (0. 16 g, 0.64 mmol), potassium carbonate (0. 17 g, 1.28 mmol) and sodium



iodide (0.09 g, 0.64 mmol) and the mixture was stirred at reflux for 16 hours. After cooled to ambient

temperature, M aqueous hydrochloric acid (5 mL) was added slowly and the mixture was extracted with

ethyl acetate (3 x 10 mL) and concentrated. The residue was purified over silica gel chromatography

eluting with 30% ethyl acetate (containing 1% Formic acid) in hexanes to give compound the title

compound as an oil (0.16 g, 70%): MS(ES+) m/z 446.1 (M + 1).

Step 2. Preparation of (R)-N -(azetidin-l-ylsulfonyl)-4-((l-benzhydrylpiperidin-3-yl)oxy)- 5-cyclopropyl-2-

fiuorobenzamide

Following the procedure as described in Example 3 step 5, and making variations as required to replace

cyclopropylsulfonamide with azetidine- 1-sulfonamide,the title compound was obtained (0.035 g, 34%) as a

colorless solid: ¾NMR (300 MHz, DMSO- d6) δ 1.65-11.53 (m, H), 7.43-7.35 (m, 2H), 7.31-7.19 (m,

4H), 7.19-7.05 (m, 5H), 6.86 (d, J = 13.0 Hz, IH), 4.71-4.57 (m, IH), 4.39-4.33 (m, IH), 4.08-3.95 (m,

4H), 2.62-2.49 (m, IH), 2.44-2.21 (m, 3H), 2.20-2.05 (m, 3H), 1.94-1.70 ( , 2H), 1.67-1.48 (m, 2H), 0.96-

0.87 (m, 2H), 0.79-0.69 (m, 2H); MS (ES+) m/z 564.3 (M + ]); MS(ES-) m/z 56 A (M - 1).

EXAMPLE

Synthesis of (R )-4-((l-benzhydrylpiperidin-3-yl)oxy)-5-cyclopropyl -N- (cyclopropylsulfonyl)-2-

fluorobenzamide

Following the procedure as described in Example 15 step 2, and making variations as required to replace

azetidine- 1-sulfonamide with cyclopropylsulfonamide,the title compound was obtained (0.048 g, 52%) as a

colorless solid: H NMR (300 MHz, DMSO- d δ 11.90-11.73 (m, IH), 7.43-7.34 (m, 2H), 7.31-7.20 (m,

4 i). 7.19-7.04 (m, 5H), 6.86 id. ./ 13.2 Hz, IH), 4.73-4.55 (m, ). 4.40-4.32 (m, H i). 3.12-2.99 (m,

IH), 2.62-2.49 (m, IH), 2.44-2.21 (m, 3H), 2.20-2.05 (m, IH), 1.94-1.71 (m, 2H), 1.68-1.46 (m, 2H), 1.15-

1.02 (m, 4H), 0.96-0.87 (m, 2H), 0.79-0.68 (m, 2H); MS(ES+) m/z 549.3 (M + 1); MS(ES-)

m/z 547.4 (M - 1).



EXAMPLE 17
Synthesis of (R)-5-cyclopropyl-4-((l-(3,4-dichlorobenzyl)piperidin-3-yl)oxy)- 2-fluoro -N-

(methylsulfonyl)benzamide

Step 1. Preparation of (R)-5-cyclopropyl-4-((l-(3,4-dichlorobenzyl)piperidin

acid

To a solution of (i?)-5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoic acid (0.40 g, 1.43 mmoi) and

3,4-dichlorobenzaldehyde (0.30g, 1.72 mmol) in tetrahydrofuran (2 ml.) was added sodium

triacetoxyborohydride (0.55 g, 2.58 mmol). The reaction mixture was stirred at ambient temperature for 2

hours, and concentrated in vacuo. The residue was diluted with ethyl acetate (50 mL), washed with

aqueous ammonium chloride (25% solution, 2x 25 mL); dried over anhydrous sodium sulfate and

concentrated invacuo. The crude product was purified by column chromatography (5% to 100% methanol

in water on CIS column) afforded the title compound as colorless solid (0.42 g, 56%): MS(ES+) rn/z 438.2,

440.2 (M + 1); MS(ES-) m/z 436.3,

438.3 (M - ) .

Step 2. Preparation of (R)-5-cyclopropyl-4-((l-(3,4-dichlorobenzyl)piperidin-3-yl)oxy)- 2-fluoro -N-

(methylsulfonyl)benzamide

To a mixture of (i?)-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-f]uorobenzoic acid

(0.10 g, 0.23 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide (0.10 g, 0.52 mmol) and 4-

dimethylaminopyridine (0.06 g, 0.52 mmol) in anhydrous dichloromethane (2 mL) was added

methanesulfonamide (0 03 g, 0.34 mmol) at ambient temperature. The resulting mixture was stirred at

ambient temperature for 6 hours. The mixture was diluted with ethyl acetate (50 mL), washed with

aqueous ammonium chloride (25% solution, 2x 25 mL), dried over anhydrous sodium sulfate, and filtered.



The filtrate was concentrated in vacuo, the crude product was purified by silica gel column

chromatography using 10-100% ethyl acetate in hexanes as an eluent to afford the title compound as

colorless solid (0.07 g, 58%): NMR (300 MHz, S«) · /,, δ 1.74 (brs, H), 7.57-7.53 ( , 2H), 7.29

(dd, 1.8, 8.3 Hz, IH), 7.14 (d, J 8.4 Hz, IH), 6.99 (d, J = 13.2 Hz, IH), 4.63-4.61 (m, 1H), 3.61 (d,

= 14.0 Hz, IH), 3.53 (d, . 14.0 Hz, IH), 3.29 (s, 3H), 2.79-2.75 (m, IH), 2.55-2.32 (m,. 3H), 2.12-2.03

(m, IH), 1.92-1.89 (m, IH), 1.83-1.77 ( , IH), 1.63-1.53 (m, 2H), 0.93-0.85 (m, 2H), 0.76-0.65 (m, 2H);

MS(ES+) m/z 515.2, 517.2 (M + 1); MS(ES-) m/z 513.1, 515.1 (M - 1).

EXAMPLE 18

Synthesis of (i?)-5-eyc3opropy]-N-(eyc]Opropylsuifony piperidin-3-yi)oxy)-2-

f !uorobenzamide

Following the procedure as described in Exampie 17step 2, and making variations as required to replace

methanesulfonamide with cyclopropanesulfonamide, the title compound was obtained as colorless solid

(0.06 g, 51%): NMR (300 MHz, DMSQ ) δ 11.72 (brs, IH), 7.56-7.53 (m, 2H), 7.28 (dd, J = 1.8, 8.3

Hz, IH), 7.13 (d, - 8.4 Hz, IH), 7.00 id. . 13.2 Hz, IH), 4.63-4.61 (rn, IH), 3.60 d. ./ 14.0 Hz, HI),

3.51 (d, J === 14.0 Hz, IH), 3.1 1-3.02 ( , IH), 2.77-2.74 (m, IH), 2.54-2.34 (m, 3H), 2.13-2.03 (m, IH),

1.92-1.77 (m, 2H), 1.60-1.56 (m, 2H), 0.12-1.07 (m, 4H), 0.92-0.88 (m, 2H), 0.74-0.69 (m, 2H); MS(ES+)

m z 541.2, 543.2 (M + 1); MS(ES-) m/z 539.1, 541.1 (M - 1).

Synthesis of - -V- azet din- -yisulfonyi)-5-cyclopropyl-4-((l -(3,4-dichlorobenzy!)- piperidin-3-yl)oxy)-

2-f]uorobenzami de

Following the procedure as described in Example 17step 2, and making variations as required to replace

methanesulfonamide with azetidine- 1-sulfonamide, the title compound was obtained as colorless solid

(0.01 g, !%): Ή NMR (300 MHz, CDC13) δ 8.65 (brs, IH), 7.58 (d, ./= 9.1 Hz, IH), 7.44-7.35 (m, 2H),

7.16-7.14 (m, IH), 6.58 (d. ./ 14.1 Hz, IH), 4.44 (brs, H), 4.27-4.22 (m, 4H), 3.56-3.45 (m, 2H), 2.92-

2.88 (m, IH), 2.67-2.63 (m, IH), 2.41-2.22 ( , 4H), 2.12-2.03 (m, 2H), 1.91-1.87 (m, IH), 1.68-1 .63 (m,



2H), 0.97-0.91 (m, 2H), 0.71-0.67 (m, 2H); MS(ES+) m/z 556.2, 558.2 (M + ) ; MS(ES-) /z 554.2, 556.2

(M - l ) .

EXAMPLE 20

Synthesis of (i?)-5-eyc3opropy]-2-fluoro-4-((l - 4- uoro N -

( ethy sulfonyl)benzami e

Step 1. Preparation of (R )-5 -cyclopropyl-2-fluoro-4-((l -(4-fluorobenzyl)piperidin- 3-yl)oxy)benzoic acid

Following the procedure as described in Example 7 step 1, and making variations as required to replace

3,4-dichlorobenzaldehyde with 4-fluorobenzaldeliyde, the title compound was obtained as colorless solid

(0.22 g, 4 1%): MS(ES+) m/z 388.2 (M + 1); MS(ES-) m/z 386.2 (M - 1) .

Step 2. Preparation of ((R )-5 -cyclopropyl-2-fluoro-4 -(( l -(4-fluorobenzyl)piperidin-3- yl)oxy)-N-

(methylsulfonyl)benzamide

Following the procedure as described in Example 17step 2, and making variations as required to replace

(R )-5 -cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((l -(4-fluoiObenzyl)piperidin-3-yl)oxy)benzoic acid, the title compound was

obtained as colorless solid (0.0 1 g, 14%): F1 .'V (300 MHz, S ,, δ 1 .68 (brs, IH), 7.36-7.3 1 (m,

2H), 7.15-7.09 (m, 3H), 6.93 (d, ./ = 13. Hz, I H), 4.59-4.55 (m, H), 3.62-3.50 (rn, 2H), 3.21 ( , 3H),

2.84-2.8 (m, IH), 2.60-2.56 (m, IH), 2.44-2.26 (m, 2H), 2.10-2.01 (m, H), 1.98- 1.92 ( , H), 1.82-1 .76

(m, ), 1.64- 1.46 (rn, 2H), 0.90-0.87 ( , 2H), 0.69-0.65 (m, 2H); MS(ES+) m/z 465.3 (M + 1); MS(ES-)

m z 463 .2 (M - 1).



EXAMPLE 21

Synthesis of (R )-5-cyclopropyl-V-(cyclopropylsulfonyl)-2-fluoro-4-(( l -(4- fiuorohenzyl)piperidin-3-

yl)oxy)benzamide

Following the procedure as described in Example 17step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-(( -(4-fluorobenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulfonamide with

cyclopropanesulfonamide, the title compound was obtained as colorless solid (0.05 g, 51%): MR (300

MHz, j ) S }-- / . δ 11.62 (brs, IH), 7.36-7.3 1 ( , 1). 7.15-7.09 (m, 3H), 6.97 (d, J = 3.2 Hz, IH), 4.62-

4.57 (m, IH), 3.63-3.52 (m, 2H), 3.09-3.01 (m, IH), 2.83-2.80 (m, IH), 2.60-2.56 (m, 1H), 2.42-2.27 (m,

2 ), 2.11-2.02 ( n , I ), 1.98-1 .92 (m, IH), 1.82-1 .76 (m, II), 1.61 - 1.50 ( n , 2H), 1.10-1 .06 (m, 4H), 0.9 1-

0.87 (m, 2H), 0.7 1-0.67 (m, 2H); MS(ES+) m/z 491 .3 (M + 1); MS(ES-) /z 489.3 (M - 1).

EXAMPLE 22

Synthesis of (R)-N -(azetidin- 1-ylsulfonyl)-5-cyclopropyl-2-fluoro-4-((l -(4- fluorobenzyl)piperidin-3-

yl)oxy)benzamide

Follo wing the procedure as described in Example 7step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichiorobenzyl)piperidiri-3-yi )oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((l-(4-fluorobenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulfonamide with

azetidine-1 -sulfonamide, the title compound was obtained as colorless solid (0.04 g, 44%): H NMR (300

MHz, }. S «)· /·, δ 11.48 (brs, IH), 7.35-7.3 1 ( , 2Ι Γ), 7.14-7.09 (m, 3H), 6.98 id. . 13.0 Hz, IH), 4.60-

4.58 ( , Hi), 4.0 1 ( t. ./ 7.7 Hz, 4H), 3.62-3.50 (in, 2H), 2.82-2,79 (m, IH), 2.60-2.56 ( , H), 2.4 1-2.26

(m, 2H), 2.20-2.04 (m, 3H), 1.98-1 .92 (m, IH), 1.82- 1.76 (m, IH), 1.644 .46 (m, 2H), 0.91 -0.85 (m, 2H),

0.72-0.68 (m, 2H); MS(ES+) m/z 506.3 (M + 1); MS(ES-) m/z 504.3 (M - 1).



EXAMPLE 23

Synthesis of (R )-4-((l -(2-chlorobenzyl)piperidin-3-y])oxy)-5-cyclopropyl-N- (cyelopropylsulfony!)~2-

fluorobenzamide

Step 1. Preparation of (R )-5-cyclopropyl-2-fluoro-4-((l -(2-chlorobenzyl)piperidin-3- yl)oxy)benzoic acid

Following the procedure as described in Example 17step 1, and making variations as required to replace

3,4-dichlorobenzaldehyde with 2-chlorohenzaldehyde, the title compound was obtained as colorless solid

(0.28 g, 4 1%): MS(ES+) m/z 404.2, 406.2 (M + 1); MS(ES-) m/z 402.2,

404.2 (M - l ) .

Step 2. Preparation of (R )-4-((l -(2-chlorobenzyl)piperidin-3-yl)oxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 7step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dicUoroberizyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-f!uoro-4-((] -(2-chlorobenzy])piperidin-3-yl)oxy)benzoic acid and methanesulfonamide with

cyclopropanesulfonamide, the title compound was obtained as colorless solid (0.09 g, 98%): H NMR (300

MHz, DM SO- ) δ 11.71 (brs, IH), 7.48-7.45 (m, IH), 7.39-7.36 (m, 1H), 7.24-7.21 (m, 2H), 7.08 (d, J =

8.4 Hz, 1H), 6.97 (d, J = = 13.2 Hz, 1H), 4.60-4.58 (m, IH), 3.59 (s, 2H), 3.07-2.99 (m, IH), 2.79-2.76 (m,

1H), 2.58-2.5 1 (m, I H), 2.50-2.36 (m, 2H), 2.10-2.00 (m, IH), 1.92- 1.88 (m, I H), 1.8 1- 1.75 (m, H), .58-

1.5 1 (m, 2H), .08-1 .04 (m, 4H), 0.87-0.83 ( , 2H), 0.68-0.65 (m, 2H); MS(ES+) m/z 507.3, 509.3 (M +

1); MS(ES-) m/z 505.3, 507.3 (M - 1).



EXAMPLE 24

Synthesis of (R )-4-((l -(2-chlorohenzyl)piperidin-3-y])oxy)-5-eyclopropyl-2- fluoro-N-

(methylsulfonyi)henzamide

Following the procedure as described in Example 17step 3, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dicUorobeiizyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fl uoro-4-((l -(2-cbl robenzyl)pip ri dm-3-yl)oxy)benzoic acid, the title compound was

obtained as colorless solid (0.05 g, 58%): NMR (300 MHz, DMSO-ak) δ 11.79 (brs, 1H), 7.52-7.49 ( ,

1H), 7.43-7.39 (m, H), 7.28-7.24 (m, 2H), 7.13 (d, . 8.4 Hz, Hi), 7.00 (d, ./ 13.2 Hz, HI), 4.64-4.56 1

(m, 1H), 3.64 (s, 2H), 3.3 1 (s, 3H), 2.83 -2.80 (m, IH), 2.63-2.57 (m, 1H), 2.53-2.38 (m, 2H), 2.13-2.04 (m,

1H), 1.95-1 .92 (m, H), 1.84- 1.77 (m, 1H), 1.62-1 .57 (m, 2H), 0.92-0.85 (m, 2H), 0.72-0.68 (m, 2H);

MS(ES+) m/z 481.2, 483.2 (M + 1); MS(ES-) m/z 479.3, 4 .3 (M - 1) .

EXAMPLE 25

Synthesis of (R)-N -(azetidin-l -ylsulfonyl)-4-((l -(2-chlorobenzyl)piperidin-3- yl)oxy)-5-cyclopropyl-2-

f !uorobenzamide

Following the procedure as described in Example 17step 2, and making variations as required to replace

(i?)~5~cyeiopropyS~4~((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyciopropyl-2-fluoro-4-((l -(2-chlorobenzyl)piperidin-3-yi)oxy)benzoic acid and methanesulforiamide with

azetidine- 1-sulfonamide, the title compound was obtained as colorless solid (0.07 g, 74%): NMR (300

MHz, j ) S }-- /„ δ 11.56 (brs, IH), 7.53-7.49 ( , IH), 7.43-7.38 (m, H), 7.29-7.23 (m, 2H), 7.13 i . J

8.3 Hz, H), 7.02 (d, = 13.0 Hz, H), 4.64-4.62 (m, I H), 4.03 (t, J = 7.7 Hz, 4H), 3.63 (s, 2H), 2.84-2.80

(m, H), 2.62-2.57 (m, IH), 2.49-2.39 (m, 2H), 2.2 1-2.05 (m, 3H), .95-1 .92 (m, IH), 1.84-1 .79 (m, H),

1.62-1 .54 (m, 2H), 0.92-0.87 (m, 2H), 0.73-0.69 (m, 2H); MS(ES+) m/z 522.3, 524.2 (M + 1); MS(ES-)

m/z 520.3, 522.3 (M - 1).



Synthesis of (R )-4-((l -(3-chlorohenzyl)piperidin-3-y])oxy)-5-eyclopropyl-2- fluoro -N-

methvlsu fo l)benzamide

Step 1. Preparation of (R)-4-((l-(3-chlorobenzyl)piperidin-3-yl)oxy)-5- cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 17step 1, and making variations as required to replace

3,4-dichlorobenzaldehyde with 3-chlorobenzaldehyde, the title compound was obtained as colorless solid

(0.23 g, 41%): MS(ES-i-) m/z 404.2, 406.2 (M + 1): MS(ES-) m z 402.2, 404.2

(M - 1).

Step 2. Preparation of (R)-4-((l-(3-chlorobenzyl)piperidin-3-yl)oxy)-5-cyclopropyl-N-

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 17stcp 2, and making variations as required to replace

(i?)~5~cyeiopropyl~4~((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((l-(3-chlorobenzyl)piperidin-3-yl)oxy)benzoic acid, the title compound was

obtained as colorless solid (0.04 g, 51%): N MR (300 MHz, DMSO-<¾ δ 11.71 (brs, 1 ) . 7.39-7.25 (m,

4 i). 7.13 (d. ./ 8.4 Hz, 1) , 6.99 (d, J = 13.1 Hz, IH), 4.63-4.61 (m, . 3.66-3.54 (m, .?! ). 3.29 (s, 3H),

2.81-2.78 (m, IH), 2.56-2.36 (m,. 3H), 2.11-2.03 (m, IH), 1.93-1.89 (m, IH), 1.83-1.77 (m, H), 1.63-1.53

(m, 2H), 0.92-0.88 (m, 2H), 0.72-0.68 (m, 2H); MS(ES+) m/z 481.2, 483.2 (M + 1); MS(ES-) m/z 479.3,

481.3 (M - 1).



EXAMPLE 27

Synthesis of (R )-4-((l -(3-chlorobenzyl)piperidiii-3-y])oxy)-5-cyclopropyl -N- (cyclopropylsulfonyl)-2-

fluorobenzamide

Following the procedure as described in Example 17step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-(( -(3-chlorobenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulforiamide with

cyclopropanesulfonamide, the title compound was obtained as colorless solid (0.06 g, 65%): H MR (300

MHz, DMSO--¼) δ 11.71 (brs, H), 7.38-7.24 ( , 4H), 7.12 (d, 8.4 Hz, IH), 6.99 (d, / 13.2 Hz, 1H),

4.63-4.61 (m, IH), 3.63-3.5 1 (m, 2H), 3. 0-3.0 1 (m, 2H), 2.79-2.75 (m, H), 2.57-2.33 (m, 3H), 2.13-2.04

(m, ), 1.93- 1.77 (m, 2H), 1.6 1- 1.52 ( , 211), 1.1 -1.06 (m, 4H), 0.92-0.89 (m, 2H), 0.72-0.68 ( , 211);

MS(ES-i-) m/z 507.2,509.2 (M + 1); MS(ES-) m/z 505.3, 507.3 (M - 1).

EXAMPLE 28

Synthesis of (R)-N -(azetidin- l -ylsulfonyl)-4-(( l-(3-chlorobenzyl)piperidin-3-yl)oxy)- 5-cyclopropyl-2-

fluorobenzamide

Following the procedure as described in Example 7step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((l -(3-cWorobenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulfonamide with

azetidine-1 -sulfonamide, the title compound was obtained as colorless solid (0.02 g, 22%): H NMR (300

MHz, DMSO-<i ) 11.55 (brs, IH), 7.37-7.24 ( , 4 ), 7.14 (d, J - 8.4 Hz, I), 6.98 (d, J 13.0 Hz, Hi),

4.61 -4.59 (m, HI), 3.99 (t, J 7.6 Hz, 4H), 3.6 1-3.49 (m, 2H), 2,78-2.74 (m, IH), 2.54-2.27 (rn, 3H), 2.18-

2.04 (m, 3H), 1.95-1 .90 ( , IH), 1.82- 1.76 (m, IH), 1.60- 1.52 (m, 2H), 0.93-0.85 (m, 2H), 0.72-0.68 (m,

2H); MS(ES+) m/z 522.2, 524.2 (M + 1); MS(ES-) m/z 520.3, 522.3 (M - 1).



'9

Step 1. Preparation of (R )-5 -cyclopropyl-4-(( l-(2,4-dichlorobenzyl)piperidin-3 - yl)oxy)-2-fluorobenzoic

acid

Following the procedure as described in Example 17 step , and making variations as required to replace

3,4-dichlorobenzaldehyde with 2,4-dichlorobenzaldehyde, the title compound was obtained as colorless

solid (0.35 g, 56%): MS(ES+) m/z 438.2, 440.2 (M + 1); MS(ES-) m/z 436.2,

438.2 (M - 1).

Step 2. Preparation of (R )-5-cyclopropyl-4-(( l-(2,4-dichlorobenzyl)piperidin-3-yl)oxy)-2- fluoro-N-

(methylsulfonyl)benzamide

Following the procedure as described in Example 17step 2, and making variations as required to replace

(i?)~5~cyeiopropyl~4~((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((l -(2,4-dichlorobenzyl)piperidin-3-yl)oxy)benzoic acid, the title compound was

obtained as colorless solid (0.02 g, 25%): N MR (300 MHz, DMSO-<¾ δ 11.84 (brs, H), 7.57 (d, ./ =

2.1 Flz, IH), 7.50 (d. ./ 8.3 Hz, ). 7.33 (dd, J = 2.1 Hz, 8.3 Hz, IH), 7.13 (d, ./ 8.4 Hz, i ). 6.99 (d, J

= 13.2 Hz, IH), 4.63-4.61 (m, IH), 3.59 (s, 2H), 3.30 (s, 3H), 2.81-2.76 (m, IH), 2.58-2.39 (m, 3H), 2.1 2-

2.04 (m, IH), 1.94-1 .77 (m, 2H), 1.6 -1.53 (m, 2H), 0.91 -0.88 (m, 1). 0.72-0.69 (m, 2H); MS(ES+) m/z

515.1, 517.1 (M + 1); MS(ES-) m/z 513.2, 515.2 (M - 1).



EXAMPLE 38

Synthesis of (R )-/V-(azetidm- l-ylsu]fonyl)-5-cyclopropy]-4-((l -(2,4-dichlorobenzyl)piperidin- 3-yl)oxy)-2-

fluorobenzamide

Following the procedure as described in Example 7step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R)-5-

cyclopropyl-2-fluoro-4-((l-(2,4-dichlorobenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulfonamide

with azetidine- 1-sulfonamide, the title compound was obtained as colorless solid (0.06 g, 64%): NMR

(300 MHz, DM S - δ 1.58 (bra, H), 7.56 (d, J - 2.1 Hz, IH), 7.50 (d, / 8.4 Hz, H), 7.33 (dd, J =

2.1 Hz, 8.3 Hz, IH), 7 .13 (d, J = 8.4 Hz, IH), 7.01 (d, ./ = 13. Hz, IH), 4.63-4.61 (m, IH), 4.03 (t, J = 7.7

Hz, 4H), 3.59 (s, 2H), 2.79-2.76 (m, IH), 2.58-2.39 ( , 3H), 2.2 1-2.04 (m, 3H), .94-1 .79 (m, 2H), 1.59-

1.56 (m, 2H), 0.92-0.88 (m, 2H), 0.73-0.69 (rn, 2 ); MS(ES+) m/z 556.2, 558.2 (M + 1); MS(ES-) m/z

554.3, 556.3 (M - 1) .

EXAMPLE 3 1

Synthesis of (R )-5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((l-(2,4-dichlorobenzyl)piperidin- 3-yl)oxy)-2-

fluorobenzamide

Following the procedure as described in Example 7step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((1 -(2,4-dichlorobenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulfonamide

with cyclopropanesulfonamide, the title compound was obtained as colorless solid (0.05 g, 48%): NMR

(300 MHz, DMSO- ί/ ) δ 11.79 (bra, IH), 7.57 (d. ./ 2 . ! Hz, IH), 7.50 id . ./ 8.3 Hz, IH), 7.33 (..id. ./

2.1 Hz, 8.3 Hz, IH), 7 .12 (d, J === 8.4 Hz, IH), 7.01 d . ./ 13.2 Hz, ). 4.63-4.61 (rn, IH), 3.59 (s, 2H),

3.11-3.03 (m, H), 2.80-2.76 (m, IH), 2.58-2.39 (m, 3H), 2.12-2.04 (m, H), 1.94-1 .77 (m, 2H), 1.60- 1.55

( , 1). 1.12- 1.07 (m, 4H), 0.9 -0.88 (m, 2H), 0.72-0.69 (m, 1): MS(ES+) m/z 541 .2, 543. 1 (M + 1);

MS(ES-) m/z 539.3, 542.2 (M - 1) .



EXAMPLE 32

Synthesis of (R )-5-cyclopropyl-V-(cyclopropyls lfonyl)-2-fluoro-4-(( l -(4- methylbenzyl)piperidin- 3-

yl)oxy)benzamide

Step 1. Preparation of (R)-5 -c eri din- 3-yl)oxy)benzoic acid

Following the procedure as described in Example 17step 1, and making variations as required to replace

3,4-dichlorobenzaldehyde with 4-methylbenzaldehyde, the title compound was obtained as colorless solid

(0.24 g, 44%): MS(ES+) rn/z 384.3 (M + 1); MS(ES-) m/'z 382.3 (M - I).

Step 2 . Preparation of (R)-5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l -(4-

methylbenzyl)piperi din-3-yl)o

Following the procedure as described i Example 17step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichloroben2yl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5 -

cyclopropy{-2-fluoro-4-((l-(4-methylbenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulionamsde

with cyclopropanesulfonamide, the title compound was obtained as colorless solid (0.01 g, 18%): NMR

(300 MHz, DMSO-rfi) δ 11.46 (brs, 1H), 7.20-7.09 ( , 5 I), 6.96 (d, J = 13.1 Flz, 1H), 4.59-4.57 (m, ),

3.63-3.52 (m, 21 ), 3.08-3.00 (m, H), 2.86-2.82 (m, 1H), 2.63-2.59 (m, III), 2.43-2.33 (m, 2FI), 2.26 (s,

3H), 2.11-2.02 (m, III), 1.98- 1.92 (m, III), 1.824 .77 (m, 1H), 1.64- 1.49 (m, 211), 1.08-1 .03 ( , 4FI), 0.90

0.87 (m, 2H), 0.70-0.66 (m, 2H); MS(ES+) m/z 487.2 (M + 1); MS(ES-) m/'z 485.3 (M - 1).



EXAMPLE 33

Synthesis of (R)- V-(azet din- 1-y su fonyl)-5 -cyclopropyl-2-fluoro-4-(( 1-(4-methylbenzyl)piperi din- 3-

yl)oxy)benzamide

Following the procedure as described in Example 7 step 2, and making variations as required to replace

(R)-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R)-5 -

cyclopropy{-2-fluoro-4-((l-(4-methylbenzyl)piperidin-3-yl)oxy)benzoic acid and methanesulfonamide

with azetidine- 1-sulfonamide, the title compound was obtained as off-white solid (0.05 g, 54%): NMR

(300 MHz, DMSO-rfi) δ 11.28 (brs, III), 7.25-7.12 ( , 5H), 7.00 d. ./ 13.0 Hz, 1H), 4.66-4.64 (m, 1H),

4.01 (t, ./ 7.7 Hz, 4H), 3.75-3.63 (m, 2H), 2.96-2.92 (m, 1H), 2.71-2.67 (m, 1H), 2.56-2.42 (m, 2H), 2.27

(s, 3H), 2.19-2.05 (m, 3H), 1.99-1.80 (m, 2H), 1.69-1.50 (m, 2H), 0.92-0.86 (m, 2H), 0.71-0.68 (m, 2H);

MS(ES+) m/z 502.2 (M + 1); MS(ES-) m/z 500.3 (M - 1).

EXAMPLE 34

Synthesis of (i?)-5-cyclopropyi-2-fluoro-4-((l-(4-fluoro-2-(trifluoromethyl)ben2yl)piperidjn- 3-yl)oxy )-N-

(methylsulfonyl)benzami de

Step 1. Preparation of (R)-meth xy)benzoate

To a solution of (R)- r -butyl 3-(4-(iert-butoxycarbonyl)-2-cyclopropyl-5- fluorophenoxy)piperidine-l-

carboxylate (22.50 g, 5 1 .80 mmol) in anhydrous methanol (400 ml.), was added sulfuric acid (10.0 ml).

The reaction mixture was refiuxed for 6 hours and then concentrated in vacuo. The p of the residue was

adjusted to 8-9 with 1M aqueous sodium hydroxide solution, and extracted with ethyl acetate

(2 x 300 mL). Organic layers were combined, washed with saturated sodium bicarbonate solution (50 mL),

brine solution (50 mL), dried over anhydrous sodium sulfate and concentrated invacuo. The crude product



was purified by column chromatography (5% to 20% methanol in dichloromethane) afforded the title

compound as an oil ( 10.00 g, 66%): MS (ES+) m/z 294.3 (M + ] ) .

Step 2. Preparation of (R)-methyl 5-cyclopropyl-2-fluoro-4-((l-(4-fluoro-2-(trifluoromethyl)-

benzyl)piperidin-3-yl)oxy)benzoate

To a solution of (R)-methyl 5-cyclopropyl-2-fluoro-4-(piperidm-3-yloxy)benzoate (0.225 g, 0.768 mmol)

in anhydrous dimethylformamide (10 mL) was added potassium carbonate (0.269 g, 1.95 mmol) and 1-

(bromomethyl)-4-fluoro-2-(trifluoromethyi)benzene (0.13 mL, 0.84 mmol). The mixture was stirred at

ambient temperature for 1 hour, then poured into water (50 mL) and extracted with ethyl acetate (3 X 30

mL) The combined organic layer was washed with water (2 X 30 mL), brine (30 mL), dried over

anhydrous sodium sulfate, filtered and concentrated invacuo. The residue was purified by column

chromatography (0 to 30% ethyl acetate in hexanes) to give the title compound (0.286 g, 79%): MS (ES+)

m z 470.2 (M + 1).

Step 3. Preparation of (R)-5-cyclopropyl-2-fluoro-4-((l-(4-fluoro-2- (trifluoromethyl)benzyl)piperidin-3-

yl)oxy )-N-(methylsulfonyl)benzamide

To a solution of ( )-met yl 5-eyclopropyl-2-fluoro-4-((l-(4-fluoro-2-(trifluoromethyl)- benzyl)piperidin-

3-yl)oxy)benzoate (0.525 g, 1.12 mmol) in water and tetrahydrofuran ( :1, 20 mL) was added lithium

hydroxide (0.265 g, 11.10 mmol). The mixture was heated to reflux for 2 hours and then stirred for an

additional 6 hours at ambient temperature before neutralized with a 1 M aqueous hydrochloric acid

solution. The aqueous layer was then extracted with ethyl acetate (3 x 30 mL). The combined organic

layers were washed with brine (30 mL), dried over anhydrous sodium sulfate, filtered and concentrated in

vacuo. The crude product was used directly for the next step without further purification. To a solution of

crude (i?)-5-eyclopropyl-2-fluoro-4- ((l-(4-fluoro-2-(ixifluoromethyl)ben2yl)piperidm-3-yl)oxy)benzoic

acid (0.161 g, 0.354 mmol) i anhydrous dichloromethane (5 mL) was added l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (0.212 g, 1.1 mmol), 4-dimethylaminopyridine (0.199

g, 1.63 mmol) and methanesulfonamide (0.105 g, 1.1 1 mmol). The mixture was stirred at ambient

temperature for 32 hours, then diluted with ethyl acetate (50 mL) and washed with a 5% aqueous

hydrochloric acid solution (2 X 25 mL). The combined aqueous layers were extracted with ethyl acetate (3



x 50 mL) The combined organic layers were then washed with water (50 mL) and brine (50 m .); dried

over anhydrous sodium sulfate; filtered and concentrated in vacuo. The residue was purified by column

chromatography (0 to 100% ethyl acetate (containing 0.2% acetic acid) in hexanes) to afford the title

compound (0.033 g, 17%). H NMR (300 MHz, DMSO- ) 11.87 (brs, 1H), 7.84-7.79 ( , 1H), 7.58-7.54

(m, 1H), 7.46-7.40 (m, 1H), 7.13 (d, J = 8.4 Hz, 1H), 6.99 (d, J = 13.2 Hz, 1H), 4.63 (brs, IH), 3.63 (m,

2H), 3.32 (s, 3H), 2.74-2.70 (m, 1H), 2.44-2.32 (m, 2H), 2.14-2.05 (m, IH), 1.98-1.74 ( , 3H), 1.66-1.53

(m, 2H), 0.97-0.87 (m, 2H), 0.76-0.67 ( n , 2H); F NMR (282 MHz, DMSO-i/6) - 114.1, - 113.1, -58.4;

MS (ES+) m/'z 533.2 (M + H).

EXAMPLE 35
Synthesis of (i?)-5-cyclopropy {-N-(cyc{opropylsulfonyl)-2-f!uoro-4-((l-(4-fluoro-2-(trifluoromethyl)-

benzyl)piperidin-3-yl)oxy)benzamide

Following the procedure as described in example 34 step 3 and making variations as required to replace

methanesulfonamide with eyciopropylsulfonamide,the title compound was obtained (0.04 g, 20%):

NMR (300 MHz, MSO~i 6) δ 1.8 (brs, ), 7.83-7.79 (m, IH), 7.58-7.54 ( , IH), 7.46-7.40 (m, ),

7.12 (d, J - 8.4 Hz, I), 6.99 (d, J 13.2 Hz, IH), 4.63 (brs, H ), 3.62 (m, 2H), 3.11-3.03 (m, ill), 2.73-

2.69 (m, IH), 2.44-2.32 (m, IH), 2.16-2.03 (m, IH), 1.99-1.73 ( , 2H), 1.674.53 (m, 2H), 1.23 (s, 2H),

1.13-1.08 (m, 4H), 0.93-0.86 (m, 2H), 0.77-0.65 (m, 2H); F NMR (282 MHz, DMSO- ) δ -114.1, -112.8,

-58.4; MS (ES+) m/z 559.2 (M + H).

EXAMPLE 36

Synthesis of (i?)-N-(azetidin-l -ylsulfonyl)-5-cyclopropyl-2-fluoro- 4-((l-(4-fluoro-2-

(tri fl oro ethyl)benzyl)pip

Following the procedure as described in example 34 step 3 and making variations as required to replace

methanesulfonamide with azetidine-1 -sulfonamide,the title compound was obtained (0.053 g, 26%): H

NMR (300 MHz, DMSO- ) δ 1 .60 (br s, IH), 7.83-7.78 (m, IH), 7.58-7.54 (m, IH), 7.46-7.40 (m, H),

7.14 (d, J 8.3 Hz, IH), 6.99 (d, J = 13.1 Hz, I H), 4.63 (br s, IH), 4.04 (t, J = 7.7 Hz, 4H), 3.63 ( , 2H),

2.73-2.69 (m, IH), 2.45-2.33 (m, 2H), 2.21-2.06 ( , 3H), 1.96-1.74 (m, 2H), 1.67-1.52 (m, 2H), 1.23 (s,



! 0.93-0.89 ( . 2H), 0.79-0.67 (m, 2 } F NMR (282 MHz, DMSO - ,) δ - 114. 1, - 113.1, -58.4; MS

(ES+) m/z 574.2 (M + H).

EXAMPLE 37

Synthesis of (i?)-N-(azetidin-l -ylsulfonyl)-5-cyclopropyl-2-fluoro- 4-((l-(4-fluorophenyi)piperidin-3-

yl)oxy)benzamide, triffuoroacetie acid salt

CF3COOH

Step 1.Preparation of (R)-methyl 5-cyclopropyl-2-fluoro-4-((l -(4-fluorophenyl)piperidin- 3-

yl)oxy)benzoate

To a mixture of (R)-methyl 5-cyclopropyl-2-fluoro-4-(piperidm-3-yloxy)benzoate (0 587 g, 2 0 mmol), 4-

fluorophenylboronic acid (0.56 g, 4.0 mmol), and copper(II) acetate (0.363 g, 2.0 mmol in anhydrous

dichloromethane (8 mL) was added triethylamine (0.56 mL, 4.0 mmol) and the reaction mixture was

stirred for 72 hours at ambient temperature under an atmosphere of dry air. The mixture was filtered

through a plug of celite, the filter cake was washed with a mixture of dichloromethane and methanol ( 1:1,

20 mL), and the combined filtrate was concentrated in vacuo. Purification of the residue by column

chromatography (0 to 50% ethyl acetate in hexanes) afforded the title compound as a light yellow oil

(0.448 g, 58%): T NMR (300 MHz, CDC13) δ 7.42 (d, 7 8.4 Hz, I II), 6.97-6.8 (m, 4 ), 6.62 (d, 7

2.8 Hz, H), 4.54-4.45 (m, IH), 3.86 (s, 3H), 3.63-3.55 ( , H), 3.36-3.26 (m, H), 3.0 (dd, = 11.9,

8.0 Hz, III), 2,89 (ddd, 7 12.0, 9.3, 2.9 Hz, I II), 2.2 1-2.09 (m, III), 2,04-1 .91 (m, 2H), 1.84- 1.64 (m,

1H), L60- L53 (m, IH), 0.90-0.8 1 (m, 2H), 0.65-0.59 (m, 2H); MS (ES m/z 388.3 (M + 1).

Step 2.Preparation of (R)-5-cyclopropyl-2-fluoro-4-((l -(4-fluorophenyl)piperidm- 3-yl)oxy)benzoic acid



To a mixture of (i?)-methyl 5-cyclopropyl-2-fluoro-4-((l -(4-fluorophenyl)piperidin-3- yl)oxy)benzoate

(0.448 g, 1.16 mmol) in tetrahydrofuran ( 10 mL) was added a solution of lithium hydroxide (0.139 g, 5.8

mmol) in water (3 mL). The reaction mixture was stirred for 6 hours at ambient temperature and

subsequently for 1 hour at 60 C After cooling to ambient temperature, the reaction mixture was adjusted

to p 1 with 1 N hydrochloric acid solution and extracted with d h!oro ethane (3x20 ml ). The combined

organic phase was washed with brine (5 mL), dried over anhydrous sodium sulfate, and filtered.

Concentration of the filtrate in vacuo gave the title compound as a yellowish oil (0.43 g, 99%), which was

used without further purification: MS (ES+) m/z 374.3 (M + 1).

Step 3.Preparation of ( )-N-(azetidin- -ylsulfonyl)-5-cyclopropyl-2-fluoro-4- ((l-(4-

fluorophenyl)piperidin-3-yl)oxy)benzamide, trifiuoroacetic acid salt

CF3COOH

To a mixture of (R)-5-cyclopropyl-2-fluoro-4-(( l -(4-fluorophenyl)piperidin-3-yl)oxy)benzoic acid (0.2 5 g,

0.58 mmol), N-(3-dimethylammopropyl)-N '-ethylcarbodiimide hydrochloride (0. 167 g, 0.87 mmol), and 4--

(dimethylamino)pyridine (0.21 3 g, 1.74 mmol) in anhydrous dichloromethane was added azetidine-1-

sulfonamide (0.1 9 g, 0.87 mmol). The reaction mixture was stirred for 48 hours at ambient temperature.

The mixture was diluted with ethyl acetate ( 100 mL) and then quenched by addition of 1 Ν hydrochloric

acid solution ( 1 mL). The organic phase was washed with 1 Ν hydrochloric acid solution (5 mL), water (5

mL) and brine (5 ml,); dried over anhydrous sodium sulfate and filtered. Concentration of the filtrate gave

a residue which was purified first by column chromatography (0 to 50% ethyl acetate in hexanes) and then

by reverse-phase preparative HPLC to afford the title compound as an off-white solid (0. 68 g, 48%): T

N MR (300 MHz, DM S - ) δ 11.61 (s, 1H), 7.30 (brs, H), 7.18-6.93 (m, 6H), 4.78-4.68 (m, H), 4.04 (t,

J === 7.7, 7.7 Hz, 4H), 3.52 (dd, J = 12.2, 2.7 Hz, IH), 3 .3 1-3. 18 (m, 2H), 3.13-3.03 (m, 1H), 2.23-2.10 (m,

? \ . 2.10-1 .99 (m, IH), 1.99- 1.84 (m, 2H), .76-1 .61 (m, 2H), 0.86-0.77 (m, 2H), 0.70-0.62 (m, 2H); F

NMR (282 MHz, DM SO- 6) δ -75.0, - 12.9, -125.2; MS (ES-) m/z 490.3 (M - 1) .



EXAMPLE 38

Synthesis of (R )-5-cyclopropyl-V-(cyclopropyls lfonyl)-2-fluoro-4-((l - (4-fluorophenyl)piperidin-3-

yl)oxy)benzamide

Following the procedure as described in Example 37 Step 3 and making variations as required to replace

azetidine- -sulfonamide with cyclopropanesulfonamide and purification by column chromatography (0 to

50% ethyl acetate in hexanes), the title compound was obtained as a colorless solid (0. 77 g, 64%): T

NMR (300 MHz, DMSO-ii6) δ 1 .82 (s, 1H), 7.1 8-6.89 (m, 6H), 4.77-4.66 (m, 1H), 3.50 (dd, J = 2.3, 2.9

Hz, 1H), 3.29-3. 15 (m, 2H), 3.13-3.0 1 (m, 2H), 2.09- 1.99 (m, 1H), 1.974 .8 1 (m, 2H), 1.75-1 .60 (m, 2H),

1.16-1 .06 ( , 4H), 0.86-0.77 (m, 1). 0.69-0.61 (m, 2H); F NMR (282 MHz, MSO- ) δ - 112.63, -

125.87; MS (ES-) m/z 475.3 (M - 1).

EXAMPLE 39

Synthesis of (R )-5-chloro-4-(( l -(2-chloro-4-fluoiObenzyl)piperidin-3- yl)oxy )-N -(cyclopropylsulfonyl )-2 -

fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of (R)-5-ch]oro-4-(( l -(2-chloro-4-fluorobenzy])piperidin- 3~yl)oxy)-2-fluorohenzoic

To a mixture of (R)-methyl 5-chloro-4-(( l -(2-chloro-4-fluorobenzyl)piperidin-3-y])oxy)- 2-fluorobenzoate

(0. 5 g, 0.35 mmol) in teirahydrofuran (20 mL) and water (20 mL) was added lithium hydroxide

monohydrate (0. 15 g, 3.5 mmol). The reaction mixture was heated to reflux for 4 hours. The reaction

mixture was diluted with ethyl acetate (80 mL), washed with 1 M hydrochloric acid solution (50 mL) and

brine (2 x 50 mL); dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to provide the

title compound as a solid (0. 15 g, quant.): MS (ES+) m/z 414.2, 4 16.2 (M + 1).



Step 2 Preparation of (R)-5-chloro-4-((l-(2-chloro-4-fluorobenzyl)piperidin-3- yl)oxy )-N-

(cyclopropylsulfonyl)-2-

A mixture of (R)-5-chloro-4-((l-(2-chloro-4-fluoroberizyl)piperidin-3-yl)oxy)-2-fluoroberizoic acid (0 1 g,

0.35 mmol), cyclopropanesulfonamide (0.064 g, 0.53 mmol), N-(3-dimethy]aminopropyl )-N'-

ethylcarbodiimide hydrochloride (0.10 g, 0.53 mmol), and 4-dimethylaminopyridine (0.13 g, 1.05 mmol)

in dichloromethane (20 mL was stirred at ambient temperature for 18 hours. The reaction was

concentrated in vacuo and the residue was first purified by flash chromatography (0 to 4% methanol in

dichloromethane), then by reverse phase HPLC (acetonitrile in water + 0.1% TFA) to provide the title

compound (0.03 g, 17%): Ή NMR (300 MHz, >\1S( )-</,.) δ 12.03 (brs, II), 9.45 (brs, II), 7.77 id. ./

7.6 Hz, 1H), 7.74-7.64 (m, 1H), 7.60-7.49 (m, 1H), 7.41-7.26 (m, 2H), 4.85-4.67 (m, 1H), 4.53-3.99 (m,

5H), 3.43-3.29 (m, 1H), 3.18-2.99 (m, 2H), 2.01-1.88 (m, H), 1.81-1.56 (m, 2H), 1.15-1.04 (m, 4H); MS

(ES+) m/z 519.1, 521.1 (M + H).

EXAMPLE 40

Synthesis of (/?)-5-cyclopropyl -N-(cyclopropy]sulfonyl)-2-fluoro-4-((l -phenySpiperidin- 3-

yl)oxy)henzaimde

Step 1. Preparation of (R)-methyl 5-cyclopropyl-2-fluoro-4-((l -phenylpiperidin-3-yl)oxy)benzoate

To a degassed mixture of (i?)-methyi 5-cyclopropyl-2-ftuoro-4-(piperidin-3-yloxy)benzoate (0.76 g, 2.68

mmol), iodobenzene (1.49 mL, 13 4 mmol), L-proline (0.62 g, 5.36 mmol), and potassium carbonate (1.88

g, 13.4 mmol) in anhydrous dimethyl sulfoxide (30 mL) was added copper (I) iodide (0.51 g, 2.68 mmol).

The resulting mixture was heated to 75 °C under nitrogen for 2 hours. And then iodobenzene (1.0 mL, 9.0

mmol) was added to the reaction mixture stirring was continued at 75 C under nitrogen for 24 hours. The

reaction mixture was diluted with ethyl acetate ( 1 0 mL), washed with water (50 mL), saturated

ammonium chloride (3 x 50 mL) and brine (50 mL); dried over anhydrous sodium sulfate, filtered and

concentrated in vacuo. The residue was purified by flash chromatography (R = 0.2 in 9:1 hexanes: ethyl



acetate) to provide the title compound as an oil (0.74 g, 75%): NMR (300 MHz, CDC1 ) δ 7.46-7.39 (m,

1H), 7.3 -7. 7 (m, 3H), 6.95-6.88 (m, H), 6.86-6.79 (m, H), 6.63 (d, J = 12.8 Hz, IH), 4.55-4.44 (m,

IH), 3.87 s, 3 ) , 3.76-3.68 ( , III), 3.48-3.39 (m, III), 3.10 (dd. . 13.1, 8.0 Hz, III), 3.03-2.93 (m, IH),

2.21 -2. 12 (m, IH), 2.03- 1.91 (m, 2H), 1.56- 1.66 (m, 2H), 0.89-0.82 (m, 2H), 0.65-0.57 (m, 2H); MS (ES+)

/z 370.2 (M + H).

Step 2. Preparation of (R)-5-cyclopropyl-2-fluoro-4-(( l -phenylpiperidin-3-yl)oxy)benzoic acid

Following the procedure as described in Example 9 step 1 and making variation as required to replace

( -met y 5-cMoro-4-((l -(2-cMoro-4-fluorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoate with (R )-methyl

5-cyclopropyl-2-fluoro-4-((l -phenylpiperidin-3-yl)oxy)benzoate, the title compound was obtained as a

colorless solid (0.61 g, 86%): MS (ES+) m/z 356.2 (M + H).

Step 3 . Preparation of (R )-5 -cyclopiOpyl -N -(cyclopropylsulfonyl)-2-fluoro-4- ((1 -phenylpiperidin-3 -

yl)oxy)benzamide

Following the procedure as described in Example 39 step 2 and making variation as required to replace

(R )-5-chloro-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyi-2-fluoro-4-((l-phenylpiperidin-3-yl)oxy)benzoic acid and purification by flash

chromatography [(R = 0.2 in 2 :1 hexanes:ethyl acetate (containing 0.2 % acetic acid)], the title compound

was obtained as a colorless solid (0.075 g, 8%): NMR (300 MHz, DMSO-t¾) 5 11.78 (brs, H), 7. 7-

7.02 ( , 4H), 6.90-6.84 (m, 2 ), 6.72-6.65 (m, HI), 4.72-4.64 (m, IH), 3.56-3.48 (m, I II), 3.29-3.20 (m,

2H), 3.15-3.07 (m, IH), 3.07-2.98 (m, IH), 2.05-1 .96 (m, H), 1.91- 1.79 (m, 2H), 1.73-1 .58 (m, 2H), 1.11-

1.03 (m, 4 i. 0.79-0.72 (m, 2H), 0.63-0.56 (m, 2H); MS (ES+) m/z 459.2 (M + H).



EXAMPLE 41

Synthesis of (R)- V-(azetidin-1-ylsulfonyl)-5-cyclopropyl-2-fluoro-4-((l -phenylpiperidin- 3-

yl)oxy)benzamide

Following the procedure as described in Example 39 step 2 and making variations as required to replace

(i?)-5-chloro-4-((l-(2-chloro-4-fluoroben2yl)piperidi!i-3-yl)oxy)-2-fluorobenzoic acid with (^)-5-

cyclopropyl-2-fluorc>4-((l-phenylpiperidin-3-yl)oxy)benzoic acid and cyclopropanesulfonamide with 1-

azetidinesulfamide and purification by flash chromatography [(R 0.2 in 2:1 nexanesxthyl acetate

(containing 0.2 % acetic acid)], the title compound was obtained as a colorless solid (0.08 g, 20%): Ή

N MR (300 MHz, DMS - ) δ 1 .57 (brs, 1H), 7.18-7.03 (m, 4H), 6.91-6.49 (m, 2H), 6.72-6.65 (m, 1H),

4.72-4.63 (m, 1H), 4.00 (t, J = 7.6 Hz, 4H), 3.56-3.48 ( , H), 3.28-3.19 (m, 2H), 3.15-3.05 (m, 1H), 2.12

(quintet, J 7.6 Hz, 2H), 2.05-1.95 (m, 1H), 1.91-1.78 (m, 2H), 1.73-1.58 ( , 2H), 0.80-0.71 (m, 2H),

0.65-0.57 ( , 2H); MS (ES+j m/z 474.25 (M + H).

EXAMPLE 42

Synthesis of (R)-5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((l-(3,5-dichlorophenyl)piperidin- 3-yl)oxy)-

fluorobenzamide

Step 1. Preparation of (R)-methyl 5-cyclopropyl-4-((l-(3,5-dichlorophenyl)piperidin-3- yl)oxy)-2-

fluorobenzoate

Following the procedure as described in Example 40 step! and making variation as required to replace

iodobenzene with l,3-dichloro-5-iodobenzene, the title compound was obtained as a colorless oil (1.08 g,

47%): H NMR (300 MHz, CDCU) δ 7.39 (d, J = 8.3 Hz, 1H), 6.74-6.69 (m, 3H), 6.57 (d, J = 12.7 Hz,

1H), 4.52-4.43 ( , H), 3.86 (s, 3H), 3.59 (dd, J = 12.8, 3.07 Hz, 1H), 3.39-3.29 (m, 2H), 3.24-3.12 ( ,



1H), 2.15-2.04 (m, H), 2.00-1 .91 (m, 1H), 1.90-1 .78 (m, 2H), 1.75- 1.62 (m, H), 0.86-0.77 (m, 2H), 0.60-

0.53 (m, 2H); MS (ES+) m/z 438.2, 440.2 (M + H).

Step 2. Preparation of (R )-5-cyclopropyl-4-((l -(3,5 -dichlorophenyl)piperidin-3- yl)oxy)-2-fluorobenzoic

acid

Following the procedure as described in Example 39 ste l and making variation as required to replace ( i

methyl 5-cMoro-4-((l -(2-cWoro-4-fluorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoate with (i?)-methyl 5-

cyclopropyl-4-((l -(3,5-dichlorophenyi)piperidin-3-yi)oxy)-2-fluorobenzoate, the title compound was

obtained as a colorless solid ( 1 .04 g, quant): MS (ES+) m/z 424.2, 426.2 (M + ).

Step 3 . Preparation of (R )-5 -cyclopropyl -N -(cyclopropylsulfonyl)-4-(( 1-(3,5 - dichlorophenyl)piperidin-3-

yl)oxy)-2-fluorobenzamide

Following the procedure as described in Example 39 step 2 and making variation as required to replace

(R )-5-chloro-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R)-5-

cyclopropyl-4-((l -(3,5-dichlorophenyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid and purification by flash

chromatography [(R = 0.25 in 2 :1 hexanesxthyl acetate (containing 0.2 % acetic acid)), the title

compound was obtained as a colorless solid (0. 175 g, 47%): NMR (300 MHz, DMSO-ii ) δ 11.77 (brs,

!Si ). 7.06 id. ./ 13.2 Hz, 1H), 7.01 (d. ./ 8.3 Hz, 1H), 6.85 (d, J = 1.8 Hz, 2H), 6.69 (dd, J = 1.7, 1.7 Hz,

1H), 4.73-4.65 (m, IH), 3.73-3.63 (m, 1H), 3.57-3.49 (m, 1H), 3.48-3.39 (m, 2H), 3.27-3.2 1 (m, 1H), 3.08-

2.97 (m, IH), 2,00- 1.88 (m, 1H), 1.84-1 .71 (m, 11), 1.67- 1.59 (m, IH), 1.57- 1.46 (m, IH), 1.13- 1.03 (rn,

4H), 0.70-0.60 ( , 2H), 0.57-0.48 (m, 2H); MS (ES+) m/z 527. 1, 529. 1 (M + H).



EXAMPLE 43

Synthesis of (R )- V-(azet din- -ylsu! fonyl)-5 -cyclopropyl -4-(( 1-(3,5 - dichlorophenyl)piperidin-3 -y1)oxyj-2-

fluorobenzamide

Following the procedure as described in Example 39 step 2 and making variation as required to replace

(/?)~5~chloro-4~((i -(2-chloro-4-fluorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-4-((l -(3,5-dichlorophenyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid and

cyclopropanesulionamide with 1-azetidinesulfamide and purification by flash chromatography (Rf = 0 25

in 2 :1 hexanesrethyl acetate (+0 2 % acetic acid)), the title compound was obtained as a colorless solid

(0. 6 g, 42%): ¾ NMR (300 MHz, !)V1S )- ·/ . δ 1 .55 (br s, 1H), 7.09-7.00 (m, 2H), 6.86 (d, J = 1.7 Hz,

2H), 6.7 -6.68 (rn, Hi), 4.72-4.65 (m, HI), 3.99 7.7 Hz, 4H), 3.67 (dd, J ------ 13.7, 5.5 Hz, H), 3.52

(dd. ./ 13.7, 2.3 Hz, 1H), 3.48-3.39 (m, IH), 3.27-3.21 . 1H), 2 .11 (p, J === 7.7 Hz, 2H), 1.99- 1.88 (m,

IH), 1.84-1 .71 (m, 2H), 1.68- 1.59 (m, IH), 1 58-1 46 (m, H), 0.69-0.61 (m, 2H), 0.57-0.50 (m, 2H); M S

(ES+) m/z 542.2, 544. (M + H).

EXAMPLE 44

Synthesis of (R )-5-cyclopropyl-4-((l -(3,5-dichlorophenyl)piperidin-3-yl)oxy)- 2-fiuoro -N-

(methyl sulfonyl)benzami de

Following the procedure as described in Example 39 step 2 and making variations as required to replace

(i?)-5-chloro-4-((l-(2-chloro-4-fluoro acid with (i?)-5-

cyclopropyl-4-((l -(3,5-dichlorophenyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid and

cyclopropanesulfonamide with methariesulfonamide and purificaiion by flash chromatography i . 0. 5

in 2 :1 hexanes:ethyi acetate (+0.2 % acetic acid)), the title compound was obtained as a colorless solid

(0. 15 g, 42%): Ή NMR (300 MHz, DMSO-a 6) δ 1 .83 (brs, 1H), 7.08-6.99 (m, 2H), 6.85 (d, = 1.7 Hz,

2 ), 6.70-6.68 (m, HI), 4.72-4.65 ( , Hi), 3.68 (dd, J ------ 13.7, 5.4 Hz, 1II), 3.53 (dd, J ------- 13.7, 2.4 z, III),

3 48-3 38 (m, Hi), 3.30 (s, 3H), 3.26-3.2 1 (m, IH), 1.99- 1.88 (m, IH), 1.83-1 .70 (m, 21i), 169-1 59 (m,

IH), 1.57-1 .45 (m, H), 0.69-0 61 (m, 2H), 0.57-0.49 (m, 2 S: MS (ES+) m/z 501 .1, 503. 1 (M + H)



EXAMPLE 45

Synthesis of (S)-N-(azetidin-l -ylsulfonyl)-4-((l-benzylpynOlidin-3-yl)oxy)-5-cyclopropyl-2-

fluorobenzamide

Following the procedures as described in Example 3 steps 1 to 5, and making variations as required to

replace ( -tert-h ] 3-hydroxypiperidine- l -carboxylase with S -tert-h ] 3-hydroxypyrrolidine-l -

carboxylate, 3,5-dichlorobenzaldehyde with benzaldehyde and cyclopropylsulfonamide with azetidine- -

sulfonamide,ihe title compound was obtained (0.027 g, 5%): H NMR (300 MHz, OMSO-d 6) d 7.40-7. 17

(m, 5H), 7.13 (d, = 8.8 Hz, 1H), 6.69 (d, J = 12.61 Hz, 1H), 5.00-4.87 (m, 1H), 3.86-3.71 (m, 4H), 3.65-

3.59 ( , 2H), 2.98-2.84 ( , 1H), 2.78-2.56 ( n , 3H), 2.37- 1.77 (m, 5H), 0.92-0.78 ( , 2H), 0.62-0.52 ( n ,

2H); MS(ES - m/z 474.2 (M + 1); MS(ES-) m/z 472.3 (M - 1) .

Synthesis of (i?)-N-(azetidin-l-ylswlfonyl)-4-((l -benzylpyrrolidin-3-yl)oxy)-5-cyclopropyl-2-

fluorobenzamide

Following the procedures as described in Example 3 steps 1 to 5, and making variations as required to

replace (R)- r -butyl 3-hydroxypiperidine-l -carboxylate with 3-hydroxypyrrolidine- -

carboxylate, 3,5-dichlorobenzaldehyde with benzaldehyde and cyclopropylsulfonamide with azetidine- -

sulfonamide,the title compound was obtained (0.095 g, 27%): NMR (300 MHz, -d6) d 7.45-7. 8

(m, 5H), 7.10 (d, J = 8.3 Hz, 1H), 6.82 (d, J = 12.7 Hz, 1H), 5.07-4.94 (m, 1H), 3.98-3.87 (m, 4H), 3.76 (s,

2H), 3.06 (dd, J = 1.0, 5.8 Hz, H), 2.91 -2.74 ( , 2H), 2.72-2.57 (m, 1H), 2.34 (dt, J = 13.9, 7.1 Hz, 1H),

2.17-1.94 (m, 3H), 1.93- 1.79 (m, IH), 0.90-0.77 ( , 2H), 0.67-0.56 (m, 2H); MS(ES+) rn/z 474.2 (M + 1);

MS(ES-) m/z 472.3 (M - 1).



EXAMPLE 47

Synthesis of N-(azetidm-l-ylsulfonyl)-4-((8-(2-chlorobenzyl)-8-azabicyclo[3.2.1]octan-3-yl)methoxy)-5-

cyclopropyl-2-fluorobenzamide

Step 1. Preparation of benzy carboxylate

To a solution of 8-Azabicyclo[3.2.1]octan-3-ylmethanol ( 1 00 g, 7.09 mmol) in dichloromethane (15 mL)

and a saturated aqueous sodium bicarbonate solution (10 mL) at 0 C was added benzyl chiorofonnate

(1.26 g, 7.45 mmol) and the reaction mixture was stirred at 0°C for 30 min. The reaction mixture was then

extracted with dichloromethane (3 x OmL). The organic layers were combined and washed with brine

( 50 mL); dried over anhydrous sodium sulfate, filtered and concentrated to give the title compound,

which was used directly for the next step. ( .50 g, 73%). Ί NMR (300 M z, CDC13) d 7.43-7.24 ( ,

5H), 5.15-5.09 (m, 2H), 4.59-4.57 (m, 1H), 4.40-4.27 (m, 2H), 3.41 (m, 2H), 2.14-1.90 (m, 3H), 1.88-1.80

(m, 1H), 1.73-1.48 (m, 4H).

Step 2. Preparation of benzyl 3-((4-(/eTi-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)- 8-

azabicyclo[3.2. 1]octane-8-carbo

To a solution of benzyl 3-(hydroxymethyl)-8-azabicyclo[3.2.1]octane-8-carboxylate (1.92 g, 7.00 mmol) in

anhydrous dimethylsulfoxide (15 m .) was added cesium carbonate (5.69 g, .50 mmol) and tert- ] 5-

chioro-2,4-difiuorohenzoate (1.82 g, 7.35 mmol). The reaction mixture was stirred at 70 °C for 16 hours;

cooled to ambient temperature and acidified to pH = 1 with 5% aqueous hydrochloric acid solution and

extracted with ethyl acetate (2 x 15 mL), the combined organics were washed with brine ( 5 ml ); dried

over anhydrous sodium sulfate; filtered and concentrated in vacuo. Purification of the residue by column

chromatography (0 to 10% gradient of ethyl acetate in hexanes) afforded the title compound (2.00 g, 54%):

NMR (300 MHz, iX ' d 7.85 (d, J = 7.6 Hz, IH), 7.39-7.26 (m, 5H), 6.56 (d, J === 12 1 Hz, ). 5.13



(s, 2H), 4.46-4.28 (m, 2H), 3.81-3.73 (m, 2H), 2.54-2.32 (m, 1H), 2.03-1.96 (m, 4H), 1.79-1.65 (m, 4H),

.60-1 .5 (m, 9H); MS(ES+) m/z 504.2, 506.2 (M + 1).

Step 3. Preparation of benzyl 3-((4-(te i-butoxycarbonyl)-2-cyclopropyl-5-fl orophenoxy)met yl)- 8-

azabicyelo[3.2. 1]oetane-8-carbo

To a solution of benzyl 3-((4-(ter/-butoxycarbonyl)-2-eliloro-5-fluorophenoxy)- methyl)-8-

azabicyclo[3.2.1 ]octane-8-carboxylate (1.50 g, 2 98 mmol), cyclopropylboronic acid (0.38 g, 4.46 mmol),

potassium phosphate (2.10 g, 5.95 mmol) and tricyclohexylphosphme tetratiuoroborate (0.22 g, 0.60

mmol) in toluene (15 mL) and water (1.5 mL) under a nitrogen atmosphere was added palladium acetate

(0.06 g, 0.30 mmol). The reaction mixture was heated at reflux for 6 hours, and then cooled to ambient

temperature. Water (50 mL) was added and the mixture was extracted with diethyl ether (2 x 0 mL), the

combined organics were washed with brine (30 mL); dried over anhydrous sodium sulfate and

concentrated in vacuo. Purification of the residue by column chromatography (10 to 30% gradient of ethyl

acetate in hexanes) afforded the title compound (1.05 g, 66%). Ή NMR (300 MHz, CDC1 ) δ 7.48 (d, J

8.4 Hz, 1H), 6.58 (d, J = 12.9 Hz, 1H), 3.87 (dd, J = 6.9, 2.3 Hz, 2H), 2.17-1.91 (m, 3H), 1.76-1.31 (m,

8H), 0.98-0.84 (m, 5H), 0.67-0.58 (m, 2H).

Step 4 . Preparation of benzyl 3-((4-((azetidin-l-ylsulfonyl)carbamoyl)-2-cyclopropyl- 5-

fl uorophenoxy)methyl)-8-azab

To a stirred solution of benzyl 3-((4-(ter/-butoxycarbonyl)-2-cyclopropyl-5- fluorophenoxy)methyl)-8-

azabicyclo[3.2.1]octane-8-carboxylate (0.56 g, 1.10 mmol) in dichlorome thane (5 mL) at 0 °C was added

trifluoroacetic acid ( 1 mL) and the mixture was stirred for 1.5 hours at ambient temperature and then

concentrated. The residue was further concentrated 2 times with toluene (5 mL) and then diluted with

dichloromethane (5 mL). To this solution was added N-(3-dimethy]aminopropyl )-N '-ethylcarbodiimide

hydrochloride (0.426 g, 1.65 mmol) and 4-(dimethylamino)pyridine (0.335 g, 2.75 mmol) and azetidine-1-

sulfonamide (0.165 g, 1.21 mmol). The reaction mixture was stirred at room temperature for 16 hours and

then diluted with dichloromethane (10 mL) and washed with aqueous hydrochloric acid (1M, 10 mL) The



aqueous layer was extracted with dichioromethane ( 10 mL); the organic layers were combined, dried over

anhydrous sodium sulfate, filtered and concentrated. The residue was purified by column chromatography

(0 to 5% gradient of methanol, containing 1% NH3 in dichioromethane) to give the title compound (460

mg, 73%): MS(ES+) m/z 572.2 (M + 1); MS(ES-) m/z 570.2 (M - 1).

Step 5. Preparation of 4-(8-azabicyclo[3.2. 1]octan-3-ylmethoxy )-N -(azetidin- l -y1sulfonyl)-5-cyclopropyl-

2-fluorobenzamideate.

To a stirred solution of benzyl 3-((4-((azetidin- l -ylsulfonyl)carbamoyl)-2-cyclopropyl- 5-

fluorophenoxy)methyl)-8-azabicyclo[3.2. 1]octane-8-carboxylate (0.46 g, 0.8 1 mmol) in degassed ethyl

acetate was added palladium 20% on carbon (0.050 g). The reaction mixture was stirred for 2 hours under

an atmosphere of hydrogen. The reaction mixture was then filtered over a plug of silica gel and rinsed (2 x

15 mL) with a solution of 20% methanol and 2% acetic acid in dichioromethane. The filtrate was

concentrated to give the title compound (0.2g, 56%). NMR (300 MHz, Me d 4 δ 7.37-7. 13 (m, 1H),

6.87-6.61 (m, 1H), 4.33-3.73 (m, 7H), 3.38-3.23 (m, 1H), 2.68-1 .64 (m, 12H), 1.03-0.75 (m, 2H), 0.69-

0.5 1 (m, 2H).

Step 6. Preparation of N -(azetidin- -ylsulfonyl)-4-((8-(2-chlorobenzyl)-8- azabicyclo[3.2. 1]octan-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzamide

To a stirred solution of 4-(8-azabicyclo[3.2. 1]octan-3-ylmethoxy )-N -(azetidin-l - ylsu]fonyl)-5-

cyclopropyl-2-fluorobenzamideate (50 mg, 0. 1 mmol) in tetrahydrofuran ( 1 mL) under an atmosphere of

nitrogen were introduced 2-chlorobenzaldehyde ( 19mg, 0.14 mmol) and sodium triacetoxyborohydride (66

mg, 0.21 mmol) and the mixture was stirred for 16 hours. IN aqueous hydrochloric acid (5 mL) was added

and the mixture was extracted with ethyl acetate (3 x 10 mL) and concentrated. The residue was purified

by chromatography eluting with 5% methanol in dichioromethane to give the title compound, which was

lyophiiized to give a white solid (0.035 g, 29%). H NMR (300 MHz, DMSO-^ d 7.

IH), 7.44 (d, J = 7.3 Hz, 1H), 7.40-7.28 (m, 2H), 7.12 (d, J = 8.3 Hz, IH), 6.86 (d, J



3.79 (m, H S). 3.55-3.42 (m, 2H), 2.33-1 .94 ( . 6H), 1.83- 1.60 m. 6H), 0.90-0.80 (m, 2H), 0.68-0.56 (m,

2H). MS0ES+) Z 562.2, 564.2 (M + 1); MS(ES-) z 560.3,

562.3 (M - 1).

EXAMPLE 48

Synthesis of N-(azetidin- l -ylsulfonyl)-4-((8 -ben2yl-8-azabicyclo[3.2. 1]octan-3-yl)methoxy)-5-

cyclopropyl-2-fl orobenzami

Following the procedure as described i Example 47step 6, and making variation as required to replace 2-

chiorobenzaidehyde with benzaidehyde, the title compound was obtained as a white solid (0.025 g, 4 1%).

H NMR (300 MHz, OM - 6) d 7.66-7.52 (m, 2H), 7.47-7.36 (m, 3H), 7.22-7. 12 (m, I H), 6.82-6.71

(m, IH), 4.18-4.01 (m, 2H), 3.97-3.62 ( , 8H), 2.42-2. 16 (m, 3 ), 2.14-1 .71 (m, 9H), 0.91 -0.76 ( , 2H),

0.63-0.52 (m, 2H); MS(ES+) m/z 528.2 (M + 1).

EXAMPLE 49

Synthesis of N-(azetidin- l -ylsulfonyl)-4-((8-benzhydryl-8-azabicyclo[3.2. 1]-octan-3-yl)methoxy)-5-

cyclopropyl-2-fluorobenzamide

To a stirred solution of 4-(8-azabicyclo[3.2 l ]octan-3-ylmethoxy )-N-(azetidin-l - ylsulfonyl)-5-

cyclopropyl-2-fluorobenzamideate (0.05 g, 0 1l mmo ) in acetonitrile (2 raL) under an atmosphere of

nitrogen was added (bromomethylene)dibenzene (0.034 g, 0.14 mmol), potassium carbonate (0.038 g, 0.27

mmoi) and sodium iodide (0.021 g, 0. 4 mmol). The reaction mixture was stirred at reflux for 16 hours

and then cooled to ambient temperature. N aqueous hydrochloric acid (5 m .) was added and the mixture

was extracted with ethyl acetate (3 x 0 mL) and concentrated. The residue was first purified by co mn

chromatography eluting with 30% ethyl acetate (containing 1% formic acid) in hexanes and then purified

by reverse phase chromatography eluting with a gradient of acetonitrile in water (containing 0.1%

trifluoroacetic acid) and finally crystallized in isopropyl alcohol to give the title compound (0.03 g, 43%):

H NMR (300 MHz, DMS - ) d 2.18-1 1.67 (m, IH), 8.75-8.53 (m, 1H), 7.98-7.76 (m, 4H), 7.61 -

7.49 (m, 1H), 7.47-7.30 (m, 6H), 6.59 (d, J == 14. 1 Hz, 1H), 4.77-4.65 (m, 1H), 4.28-4. 17 (m, 4H), 4.07-



3.98 (m, 2H), 3 97-3 89 (m, 2H), 2.90-2.56 (m, 3H), 2.5 1-2.34 (m, 3H), 2.24 (m, 2H), 2.12-2.01 (m, 2H),

.95-1 .8 (m, 2H), 0.90-0.76 (m, 2H), 0.67-0.55 (m, 2H); MS(ES+) m/z 564.3 (M + 1); MS(ES-) m/z 562.3.

EXAMPLE 5

Synthesis of (5-cyclopropyl -4-(((^)-l-((S)-l -(3,5 -dichioroplienyl)ethyl)piperidm -3- yl)oxy)-2-fluoro -N-

( ethy sulfonyl)benzami de

Step 1.Preparation of methyl 5-cyclopropyl-4 -(((R )- l -((S)-l -(3,5-dichlorophenyl)ethyl)- piperidin-3-

yl)oxy)-2-fluorobenzoateand methyl 5-cyclopropyl-4 -(((R)- l -((R)-l -(3,5- dichlorophenyl)ethyl)piperidin-

3-yl)oxy)-2-fluorobenzoate

To a mixture of (i?)-methyi 5-cyclopropyl-2-fluoro-4-(piperidm-3-yloxy)benzoate (0.52 g, 1.77 mmol),

potassium carbonate (0.73 g, 5.30 mmo ) and sodium iodide (0.26 g, 1.77 mmol) in acetonitrile (50 L)

was added l ,3-dichloro-5 -( l -chloroethyl)benzene (0.37 g, 1.77 mol). The reaction mixture was heated at

reflux for 16 hours, and concentrated in vacuo. To the he residue was added 25% aqueous ammonium

chloride solution (40 mL) and extracted with ethyl acetate (2 x 70 mL). The combined organic layer was

washed with brine (40 mL), dried over anhydrous sodium sulfate and concentrated in vacuo. The residue

was purified by column chromatography (0-20% ethyl acetate in hexanes) afforded the title compound.

The first eluting fraction was arbitrarily assigned as methyl 5-cyclopropyl-4 -(((R )- l-((5 )- l -(3,5-

dichlorophenyl)ethyl)piperidin- 3-yl)oxy)-2-fluorobenzoate (0. 18 g, 22%): Ή NMR (300 MHz, CDC13) δ

7.42 (d, J = 8.4 Hz, 1H), 7.22-7.21 (m, 3H), 6.54 (d, J = 12.9 Hz, H), 4.39-4,37 (m, 1H), 3.87 (s, 3H),

3.47 (q, 6.6 Hz, IH), 2.97-2.94 (m, H), 2.57-2.54 (m, 1H), 2.35-2.23 (m, 2H), 2. 1- 1 .98 (m, 2H),

1.85- 1.77 (m, ), 1.65- 1.5 1 (m, 2H), 1.3 1 (d. ./ 6.7 Hz, 3H), 0.94-0.90 ( n , 2 ), 0.68-0.63 (m, 2H);

MS(ES+) m/z 466. 1, 468. 1 (M + 1). The second eluting fraction was arbitrarily assigned as methyl 5-

cyclopropy]-4-(((/?)-l -((ft)-l -(3,5-dicliloropheny])ethy (0. 18 g,

22%): Ή NMR (300 MHz, CDCL) δ 7.42 (d, J 8.4 Hz, IH), 7.22-7.2 1 (m, 3H), 6.54 (d, . 12.9 Hz,

IH), 4.39-4.37 ( , I H), 3.87 (s, 3H), 3.47 (q, J = 6.6 Hz, IH), 2.97-2.94 (m, 1H), 2.57-2.54 (m, IH), 2.35-

2.23 (m, 2H), 2, 11-1.98 (m, 2H), 1.85-1 .77 (rn, H), 1.65- 1.5 1 (m, 2H), 1.3 1 . . 6.7 Hz, 3H), 0.94-0.90

(m, 2H), 0.68-0.63 ( , 2H); MS(ES+) m/z 466. 1, 468. (M + 1).



Step 2. Preparation of 5-cyclopropyl-4 -(((R)-l -((S)-l -(3,5-dichlorophenyl)ethyl)-piperidin-3-yl)oxy)-

fluorobenzoic acid

To a mixture of 5-cyclopropyl-4 -(((R)- 1-((5)- -(3 ,5-dichlorophenyl)ethyl)-piperidin- 3-yl)oxy)-2-

fluorobenzoate(0.20 g, 0.43 mmol) in tetrahydrafurane (30 mL) and water (5 mL) was added lithium

hydroxide (0. 0 g, 4.3 mmol). The reaction mixture was heated to reflux for 16 hours and adjusted p to "i

with IN aqueous hydrochloric acid solution, extracted with ethyl acetate (2 x 50 mL), the combined

organics were washed with 25% aqueous ammonium chloride solution (2 x 30 mL), dried over anhydrous

sodium sulfate and concentrated in vacuo. Purification of the residue by column chromatography (20%-

100% ethyl acetate in hexanes) afforded the title compound (0.15 g, 77%): MS(ES+) m/z 452. 1, 454. 1 (M

+ 1); MS(ES-) m/z 450.2, 452,2 (M - 1).

Step 3.Preparation of (5-cyclopropyl-4 -(((R)-l -((S)-l -(3,5-dichlorophenyl)ethyl)-piperidin-3-yl)oxy)-2-

fluoro-N-(methylsulfonyl)benzamide

Following the procedure as described in Example 7 step 2, and making variations as required to replace

(R)-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-cyclopropyl-

4-(((ii)-l -((S)~ l -(3,5-dicliloroplienyi)-ethy3)piperidin~3- yl)oxy)-2-fluorobenzoic acid, the title compound

was obtained as colorless solid (0.05 g, 33%): Ί Τ NMR (300 MHz, DMSO- ) 11.87 (brs, III), 7.46-7.3'

( , 3H), 7.13 (d, 8.4 Hz, H), 6.95 (d, / 13.2 Hz, ), 4.59-4.57 (m, H), 3.63-3.62 (m, H), 3.28 (s

3H), 2.77-2.73 ( , H), 2.43-2.33 (m, 3H), 2, 13-2.03 (m, IH), 2.18- 1.73 ( , 2H), 1.55- 1.53 (m, 2H), 1.27

(d, ./ 6.7 Hz, 3H), 0.91 -0.88 (m, 2H), 0.73-0.66 (m, 2H); MS(ES+) m/z 529. 1, 53 1.1 (M + 1); MS(ES-)

m/z 527.2, 529.2 (M - 1).



EXAMPLE 51

Synthesis of (5-cyclopropyl-4-(((/?)-l -(( )- l-(3,5-dich]orophenyl)ethyl)piperidm-3-yl)oxy)-2-fluoiO-N-

(methylsulfonyl)benzamide

Step 1. Preparation of 5-cyclopropyl-4 -(((R)- -((R)- -(3,5-dichlorophenyl)ethyl)-piperidin-3-yl)oxy)-2-

fiuorobenzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to replace 5-

cyclopropyl-4-(((R)- -((£)- -(3,5-dichlorophenyl)ethyl)piperidin- 3-yl)oxy)-2-fluorobenzoate with 5-

cyclopropyl-4-(((R )- l -((R )-l -(3,5-dichlorophenyl)ethyl)- piperidin-3-yl)oxy)-2-fluorobenzoate,the title

compound was obtained as beige color solid (0. 18 g, 2%): MS(ES+) m/z 452.2, 454.2 (M + 1); M S (ES-)

m/z 450.2, 452.2 (M - 1).

Step 2. Preparation of (5-cyclopropyl-4 -(((R )-l -((R)- l-(3,5-dichlorophenyl)ethyl)-piperidin-3-yl)oxy)-2-

fluoro-N -(methylsulfonyl)beiizamide

Following the procedure as described in Example 17 step 2, and making variations as required to replace

(R )-5-cyclopropyl-4-((l -(3,4-dichlorobertzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-cyclopropyl-

4-(((R ) -l -((R )- l -(3,5-dichlorophenyl)ethyl)-piperidin-3- yl)oxy)-2-fluorobenzoic acid, the title compound

was obtained as colorless solid (0.06 g, 30%): ¾ NMR (300 MHz, S )-r/,.j δ 11.87 (brs, 1H), 7.47-7.40

(m, 3H), 7.12 (d, = 8.4 Hz, 1H), 6.96 (d, J = 13.2 Hz, IH), 4.58-4.56 (m, 1H), 3.68 (q, J = 6.3 Hz, 1H),

3.29 (s, 3H), 2.80-2.77 ( , IH), 2.60-2.56 (m, IH), 2.37-2.20 (m, 2H), 2.08-2.03 ( , H), 1.9 1-1.74 (m,

2 ), 1.57- 1.46 (m, 2 ), 1.27 (d, J 6.7 Hz, 3 ), 0.90-0.87 (m, 2 ), 0.75-0.63 (m, 2H); MS(ES +) m/z

529. 1, 53 1.1 (M + 1); MS(ES-) m/z 527.2, 529.2 (M - 1) .



EXAMPLE 52

Synthesis of 4-(((3R,6R)-l -(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro-

N-(methylsulfonyl)benzamide

Step 1. Preparation of (2R ,5R)-benzyl 5-hydroxy-2-methylpiperidine-l-carboxylate

To a cooled (0 °C) solution of (3R,6R)-6-methylpiperidin-3-ol (1.06 g, 9.1 mmol) (Ian A. O'Neil et ai,

Syniett, 2000, J , 695) and triethylamine (1.35 mL, 9.65 mmol) in dichloromethane (60 mL) was added

benzyl chloroformate ( 1 .38 mL, 9.65 mmol) dropwise. The reaction mixture was stirred at ambient

temperature for 6 h, diluted with aqueous saturated ammonium chloride solution (35 mL), and extracted

with ethyl acetate (3 x 70 mL). The combined organic layers were washed with brine ( 00 mL), dried over

anhydrous magnesium sulfate, filtered and concentrated in vacuo. The residue was purified by column

chromatography eluting with a gradient of ethyl acetate in hexanes (0 to 60%) to give the title compound

(1.30 g, 57%) as a colorless oil: NMR (300 MHz, CDC13) δ 7.40-7.29 (m, 5 ), 5.14 (s, 2H), 4.57-4.45

( , H), 4.13-4.02 (m, H), 3.94 (s, IH), 3.18-3.03 (m, 1H), 2.19-2.03 ( , 1H), 1.88-1.62 (m, 3H), 1.39-

1.26 (m, IH), 1.19-1.13 (m, 3H); MS(ES+) m/z 250.2 (M + 1).

Step 2 .Preparation of (2J?,5i?)-benzyl 5-(4-(ter/-butoxycarbonyl)-2-cliloro-5-fluorophenoxy)- 2-

methylpiperidine- -carboxylat

Following the procedure as described in Example 1 step , and making variation as required to replace

( R )-l-benzylpiperidin-3-ol with (2R ,5R)-benzyl 5-hydroxy-2-methylpiperidine-I-carboxylate,the title

compound was obtained (1.80 g, 72%) as a colorless oil H NMR (300 MHz, CDC1 ) δ 7.84-7.77 (m, IH),

7.32-7.08 ( , 5H), 6.64-6.53 (m, IH), 5.09-4.92 (m, 2H), 4.69-4.56 (m, IH), 4.46 (s, IH), 4.39-4.29 (m,

IH), 3.19-3.07 (m, IH), 2.32-2.16 (m, IH), 2.01-1.89 (m, 2H), 1.56 (s, 9H), 1.41-1.31 (m, IH), 1.24-1.18

(m, 3H); MS(ES+) m/z 478.2 (M + 1).



Step 3 Preparation of (2R ,5R )-benzyl 5-(4-(te?t~butoxyearboiiyl)-2-cyelopropyl-5-ftuorophenoxy)~2-

methylpiperidine- 1-carboxylate

Following the procedure as described in Example 1 step 2, and making variation as required to replace

( R -hu y 4-((l -benzylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate with (2R ,5R )-benzyl 5- 4-(

butoxycarbonyl)-2-chloro-5-fluorophenoxy)- 2-methylpiperidine- 1-carboxylate,the title compound was

obtained ( 1.62 g, 89%) as a colorless oil: NMR (300 MHz, CDCI 3) δ 7.39-7.32 (m, 1H), 7.30-7.03 (m,

5H), 6.52-6.41 (m, 1H), 5.06-4.92 ( , 2H), 4.68-4.55 (m, 1H), 4.46 (s, ), 4.42-4.29 (m, 1H), 3.20-3.07

(m, III), 2.27-2.08 (m, III), 2.04- 1.82 ( n , 3 ), 1.56 (s, 9H), 1.42-1 .3 1 (m, 11), 1.24- 1.19 (m, 3 ), 0.83-

0.73 (m, 2H), 0 .58 -0 .47 (m, 2 ·: MS(ES+) m/z 484.3 (M + 1).

Step 4. Preparation of tert-bxxXy\ 5-cyclopropyl-2-fluoro-4-(((3 R ,6R )-6-methylpiperidin- 3-y])oxy)benzoate

To a solution of (2R ,5R )-benzyl 5-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)-2-

methylpiperidine-1 -carboxylate ( 1.62 g, 3.35 mmol) in ethyl acetate ( 15 mL) and methanol (30 111L) was

added 10% palladium on carbon (0.5 g). The reaction mixture was stirred at ambient temperature under

hydrogen atmosphere using a balloon for 1 h and filtered through a pad of Celite. The filtrate was

concentrated in vacuo to give the title compound (0.94 g, 80%) as colorless oil: MS(ES+) m/z 350.3 (M +

1).

Step 5. Preparation of teri-butyl 4-(((3 R ,6R)-l -(2-chloro-4-fluorobenzy])-6-methylpiperidin-3- yl)oxy)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 34 step 2, and making variations as required to replace

( -met y 5-cyciopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with teri-butyl 5-cyciopropyl-2-fluoro-4-

(((3 R ,6/?)-6-methylpiperidin-3-yl)oxy)benzoate, and to replace 1-(bromomethyl)-4-fluoro-2-

(trifluoromethyl)benzene with 1-(bromomethyl)-2- chioro-4-fluorobenzene,the title compound was



obtained ( 1 .29 g, 98%) as a colorless oil: NMR (300 MHz, . I)(. ] ·. ) δ 7.58-7.48 (m, 1H), 7.36-7.29 (m,

1H), 7. -7.03 (m, 1H), 7.00-6.90 (m, 1H), 6.50-6.39 (m, 1H), 4.36-4.23 (m, 1H), 4.05-3.92 (m, 1H), 3.43

3.32 ( . l ! . 3.10-2.99 (m, i i . 2.58-2.41 (m. 1H), 2.29-2. 1 . 2H), 2.04-1 .83 (m, 2H), 1.64- 1.39 (m.

11H), 1.21 - 1 .10 ( , 3H), 0.94-0.80 (m, 2H), 0.65-0.55 (m, 2H); MS(ES+) m/z 492.2, 494.2 (M + 1).

Step 6 . Preparation of 4~(((3R,6R)- 1-(2-chloro-4 -fluoroben2yl)-6-methylpiperidin-3-yl)oxy)- 5-

cyelopropyS -2-fluorobenzoi c acid

Following the procedure as described in Example 3 step 3, and making variation as required to replace (R)

r --b yl 3-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)piperidine- 1-carboxylate with of

r -buty 4-(((3^,6i?)-l-(2-chloro-4-fluorobenzy{)-6-methylpiperidin-3- yl)oxy)-5-cyclopropyl-2-

fluorobenzoate,the title compound was obtained ( 1.10 g, 97%) as a colorless solid: MS(ES+) m/z 436.2,

438.2 (M + i).

Step 7. Preparation of 4-(((3i?,6i?)- 1-(2-ch3oro-4-fluorobenz}d)-6-methy3piperidin-3-yi)oxy)-5-

cyclopropyl-2-f!uoro ¥-(methylsu3fonyl)benzamide

Following the procedure as described in Example 7 step 2, and making variations as required to replace

(R)-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluoroberizoic acid with 4-(((3 R ,6R)-

l-(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl- 2-fluorobenzoic acid, the title

compound was obtained (0.065 g, 22%) as a colorless solid: ¾ NMR (300 MHz, CDC1 ) δ 8.80-8.56 (m,

1H), 7.59-7.46 (m, 2H), 7 .13-7.05 (m, 1H), 7.0 1-6.89 (m, 1H), 6.54-6.40 (m, 1H), 4.38-4.26 (m, 1H), 4.06

3 .95 (m, 1H), 3.46-3.33 (m, 4H), 3.09-3.00 (m, 1H), 2.59-2.45 (m, H), 2.32-2. (m, 2H), 2.09- 1.86 (m,

2H), 1.70-1 .41 (m, 2H), 1.22- 1.16 (m, 3H), 0.96-0.85 (m, 2H), 0.67-0.59 (m, 2H); MS(ES+) m/z 513.1,

515.1 (M + ).



EXAMPLE 53

Synthesis of (S)-5-cyclopropy ]-N-(cyclopropylsulfonyl)-4-((3-(3,5-dichlorophenoxy)-piperidin-l -

yl)methyl)-2-fl orobenzamid

Step 1. Preparation of (S)-tert-butyl 3-(3,5-dich1orophenoxy)piperidine-l -carboxylate

A mixture of (S")-tert-bxiXy\ 3-hydroxypiperidine-l -carboxylate ( 1.00 g, 4.97 mmoi), 3,5-

dichloroiodobenzene ( 1.36 g, 4.97 m o ), copper(i) iodide (0 142 g, 0 75 mmoi), 3,4,7,8-tetramethyl- l , 10-

phenanthroline (0.352 g, 1.49 mmoi), molecular sieves 4A (1.00 g), and cesium carbonate (4.86 g, 14.9

mmoi) in toluene (6 mL) was degassed and then heated to 90 °C for 6 hours. After cooling to ambient

temperature, the mixture was filtered through a plug of celite. The filter cake was washed with

dichloromethane ( 100 mL), and the combined filtrate concentrated in vacuo. Purification of the residue by

column chromaiography (0 to 30% ethyl acetate in hexanes) afforded the title compound as a colorless oil:

( 1.20 g, 70%): MS(ES-i-) /z' 346. 1, 348. 1 (M + 1).

Preparation of (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid salt

A solution of S -tert-b y l 3-(3,5-dichlorophenoxy)piperidine-l -carboxylate ( 1.17 g, 3.38 mmoi) in

dichloromethane (30 mL) was treated with trifluoroacetic acid ( 0 mL). The mixture was stirred at ambient

temperature for 1 hour and then concentrated in vacuo to provide the title compound as an oil ( 1.22 g,

quant.): MS(ES+) m/z 246.2, 248. (M + 1).



Step 3 Preparation of (S)-te -b 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin -l - yl)methyl)-2-

fluorobenzoate

A mixture of r -b ty 5-cyclopropyl-2-fluoro-4-(((methylsulfonyl)oxy)methyl)benzoate (0.64 g, 1.86

mmol), (S)-3-(3,5-dichlorophenoxy)piperid ine,trifluoroacetic acid salt (0.74 g, 2.05 mmol), and potassium

carbonate (0.64 g, 4.65 mmol) in anhydrous dimethylformamide ( m .) was stirred at ambient

temperature for 18 hours. The reaction mixture was diluted with ethyl acetate ( 00 mL), washed with water

(80 mL), saturated ammonium chloride (2 x 80 mL), brine (80 mL), dried over anhydrous sodium sulfate,

filtered the solid, and concentrated in vacuo. The residue was purified by flash chromatography (0 to 25%

ethyl acetate in liexanes) to provide the title compound as an oil (0.70 g, 76%): Ή NMR (300 MHz,

CD<¾ d 7.48 (d, , = 7.3 Hz, H), 7.15 (d, J = 1 .8 Hz, 1H), 6.90-6.87 ( , IH), 6.76-6.73 (m, 2H), 4.35-

4.23 (m, IH), 3.72-3.58 (m, 2H), 2.97-2.88 (rn, IH), 2.71-2.61 (m, H), 2.31-2.12 (m, 2H), 2.06-1.88 (m,

2H), 1.85-1.74 (m, ), 1.70-1.38 ( , H), 0.94-0.82 (m, 2H), 0.64-0.54 (m, 2H); MS(ES+) m/z 494.3,

496.3 (M + 1).

Step 4. Preparation of (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-

fluorobenzoic acid

A solution of {S)-tert-buty\ 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yi)methyl)-2-

fluorobenzoate ( 1.04 g, 2 . 0 mmol) in dichiorom ethane (30 mL) was treated with trifluoroacetic acid (10

mL). The resulting solution was stirred at ambient temperature for 1 hour and then concentrated in vacuo

to provide the title compound as a colorless solid (0.92 g, quant.): MS(ES+) m/z 438.1, 440.1 (M + 1).

Step 5. Preparation of (S)-5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((3-(3,5-dichlorophenoxy)piperidin- 1-

yl)methyl)-2-fluorobenzamide



A mixture of (5)-5-cyclopropyl-4-((3-(3,5-dichiorophenoxy)piperidin- 1-yi)meihyl)-2-fluorobenzoic acid

(0.30 g, 0.68 mmol), cyclopropanesulfonamide (0.12 g, 1.02 mo ), l-ethyl-3-(3-dimethylaminopropyl)-

carbodiimide (0.20 g, 1.02 mmol), and 4-dimethylaminopyridine (0.25 g, 2.04 mmol) in dichloromethane

(12 L) was stirred at ambient temperature for 24 hours. The reaction mixture was treated with acetic acid

(1 0 mL) and purified by flash chromatography (0 to 30% ethyl acetate (containing 0.2% acetic acid) in

hexanes) to provide the title compound as a colorless solid (0 . 5 g, 48%): NMR (300 MHz, DMSO-

d6) δ 11.93 (br s, IH), 7.24 id. . 1 .7 Hz, 1H), 7.18 (d, - 7.0 Hz, 1H), 7.09-7.07 (m, IH), 7.01 (d, J

1.9 Hz, 2H), 4.61-4.51 (m, IH), 3.69 (s, 2H), 3.08-2.99 (m, IH), 2.85-2.77 (m, IH), 2.63-2.52 (m, 1H),

2.41-2.21 (m, 2H), 2.05-1.97 (m, IH), 1.96-1.84 (m, H), 1.78-1.67 (m, IH), 1.63-1.51 (m, IH), 1.49-1.34

(m, ), 1.11-1 .03 (m, 4H), 0.91-0.79 (m, 2H), 0.68-0.56 (m, 2H); MS (ES+) m/z 541 .2, 543.2 (M + 1).

EXAMPLE 54

Synthesis of (S)-N -(azetidin-l-ylsulfonyl)-5-cyclopropyl-4-((3-(3,5-dicUorophenoxy)piperidin- 1-

yl)methyl)-2-fiuorobenzami

Following the procedure as described in Example 53, step 5, and making variation as required to replace

cyclopropanesulfonamidewith azetidine- -sulfonamide, the title compound was obtained as a colorless

solid (0.16 g, 42%): Ή NMR (300 MHz, CDC13) δ 8.74 (br s, IH), 7.72 d. ./ 7.9 Hz, IH), 7.35-7.26 (m,

IH), 6.91 (s, IH), 6.77 (s, 2H), 4.39-4.28 (m, H), 4.24 (t, J = 7.7 Hz, 4H), 3.77-3.65 ( , 2H), 2.96-2.86

( , ), 2.74-2.62 (m, IH), 2.39-2.1 9 ( n , 4H), 2.08 (s, 3H), 1.98-1.79 (rn, 3H), 1.72-1.44 (m, 3H), 1.00-

0.88 (m, 2H), 0.71-0.59 (m, 2 ·: MS (ES+) m/z 556.2, 558.2 (M + 1).

EXAMPLE 55

Synthesis of (R )-5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((3-(3,5-dichlorophenoxy)piperidin- 1-

yi)methyl)-2 -fluorobenzamid



Preparation of (R)- -butyl 3-(3 ,5-dichlorophenoxy)piperidine- -carboxylate

Following the procedure as described in Example 3 step 1 and making variation as required to replace

S -tert- y\ 3-hydroxypiperidine-l -carboxylate with (R)-tert-butyl 3-hydroxypiperidine-1 -carboxylate,

the title compound was obtained as a colorless oil (0.461 g, 83%): NMR (300 MHz, CDC13 d 6.9 -6.87

(m, III), 6.76-6.74 (m, 2H), 4.23-4.12 (rn, 1H), 3.92-3.03 (m, 4 ), 2,01-1.88 (m, lH), 1.85-1.63 ( , 2H),

1.55-1.27 (m, 10H).

Step 2. Preparation of (R)-3-(3,5-dich1orophenoxy)piperidine, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 2, and making variation as required to replace

(S)-terr-butyi 3-(3,5-dichlorophenoxy)piperidine-l-carboxylatewith (R)~tert-butyl 3-(3,5-

dichlorophenoxy)piperidine- -carboxylate, the title compound was obtained as an oil (0.43 g, quant.): MS

(ES+) m/z 246.2, 248.2 (M + 1).

Step 3. Preparation of (R)-tert-huiy] 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l- yl)methyl)-2-

fluorobenzoate

Following the procedure as described in Example 53step 3, and making variation as required to replace

(S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith (ii)-3-(3,5-dichlorophenoxy)piperidine,

trifluoroacetic acid sa t, the title compound was obtained as an oil (0.38 g, 72%): H NMR (300 MHz,

CDC 3) δ 7.48 (d, J ------- 7.3 Hz, i l), 7.15 (d, J ------ 1.7 Hz, 1H), 6.90-6.87 (m, III), 6.76-6.73 (m, 2H), 4.35-

4.24 (m, 1H), 3.72-3.58 (m, 2H), 2.97-2.88 (m, 1H), 2.71-2.61 (m, 1H), 2.31-2.12 (m, 2H), 2.08-1.98 (m,

1H), 1.97-1.88 (m, 1H), 1.85-1.75 (m, 1H), 1.68-1.39 (m, IIH), 0.93-0.84 ( , 2H), 0.64-0.56 (m, 2H); MS

(ES+) m/z 494.3, 496.3 (M + ]).



Preparation of (R)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-

fluorobenzoic acid

Following the procedure as described in Example 53 step 4, and making variation as required to replace

S -tert-b yl 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- l - yl)methyl)-2-fluorobenzoatewith (R)-

r -buty 5-cyciopropyl-4-((3-(3,5- dichloroplienoxy)piperidin~l -yl)metliyl)-2-fluorobenzoate, the title

compound was obtained as an colorless solid (0.34 g, quant): MS (ES+) m/z 438. 1, 440. 1 (M + 1).

Step 5. Preparation of (R)-5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((3-(3,5-dichlorophenoxy)- piperidin-

1-yl)methyl)-2-fluorobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to replace

(S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acidwith (R)-5-

cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- -yl)methyl)-2-fluorobenzoic acid, the title compound

was obtained as a colorless solid (0. 12 g, 57%): NMR (300 MHz, CDC1 ) δ 8.85-8.67 (m, I H), 7.72 (d,

7.7 Hz, H), 7.29 (d, ,/ = 4.0 Hz, i ). 6.9 (s, H), 6.75 (s, 2H), 4.37-4.26 ( . 1H), 3.78-3.61 (m, 1)

3. 13-3.03 (m, H), 2.94-2.85 ( n , IH), 2.72-2.61 (m, Hi), 2.37-2. 18 (m, 2H), 2.09- 1.98 ( n , H), 1.97-1 .79

(m, 2H), 1.71 -1.49 (m, 2H), 1.48- 1.41 (m, 2H), 1.18-1 .09 (m, 2H), 0.99-0.88 (m, 2H), 0.70-0.59 (m, 2H);

M ES+) m/z 541 .2, 543.2 (M + 1).

Synthesis of (R)-N-(azetidin- l -ylsulfonyl)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- l -

yl)methyl)-2-fluorobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to replace

(<S)-5-cyclopropyl-4-((3-(3,5-dicMorophe acidwith (R)-5-

cyclopropyl-4-((3-(3,5-dichlorophenoxy)-piperidin- -yl)methyl)-2-fluorobenzoic acid and



cyclopropanesulfonamidewith azetidine-1 -sulfonamide, the title compound was obtained as a colorless

solid (0 30 g, 58%): NMR (300 MHz, CDC13) δ 8.80-8.62 (m, 1H), 7.73 (d, J = 7.3 Hz, 1H), 7.35-7.26

(m, 1H), 6.91 (s, H), 6.76 (s, 2H), 4.38-4.28 (m, HI), 4.23 (t, J - 7.7 Hz, 4H), 3.77-3.62 (m, 2H), 2.95-

2.86 (m, 1H), 2.72-2.62 (m, 1H), 2.37-2. 18 (in, 3H), 2.06- 1.99 (m, 1H), 1.97-1.88 (m, IH), 1.86- 1.79 (m,

1H), 1.72-1 .45 (m, 3H), 1.01 -0.89 (m, 2H), 0.71 -0.59 (m, 2H); MS (ES+) m/z 556.2, 558.2 (M + 1).

Synthesis of 5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((4-(3,5-dichlorophenoxy)piperid in-l -yl)methyl)-2-

fluorobenzamide, trifluoroacetic acid salt

Preparation of r -buty 4-(3,5 -dichlorophenoxy)piperidine- 1-carboxyiate

Following the procedure as described in Example 53 step 1, and making variations as required to replace

(S)-te?t-butyl 3-hydroxypiperidine-] -carboxyiatewith r -butyl 4-hydroxypiperidine-l -carboxyiate, the

title compound was obtained as an oil (0.84 g, 4 1%): NMR (300 MHz, CDC½) δ 6.92-6.89 (rn, H),

6.77-6.74 (m, 2H), 4.44-4.34 (m, IH), 3.69-3 .58 (m, 2H), 3.37-3.25 (m, 2H), 1.93- 1.80 (m, 2H), 1.75-1 .63

(m, 2H), .43 (s, 9H).

Step 2. Preparation of 4-(3,5 -dichlo acid salt

Following the procedure as described in Example 53 step 2, and making variation as required to replace

(S)-tert-bvfiy\ 3-(3,5 -dichlorophenoxyjpiperidine- 1-carboxyiatewith iert-hvXyl 4-(3,5-

dichlorophenoxy)piperidine-l -carboxyiate, the title compound was obtained as an oil (0.88 g, quant.): MS

(ES+) m/z 246.2, 248.2 (M + 1).



Step 3 Preparation of r -buty 5-cyclopropyl-4-((4-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-

fluorobenzoate

Following the procedure as described i Example 53 step 3, and making variation as required to replace

(S)-3 -(3,5 -dichlorophenoxy)piperidine, trifluoroacetic acid salt

with 4-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid salt, the title compound was obtained as an oil

(0.74 g, 62%): Ή NMR (300 MHz, CDC13) δ 7.48 (d, J = 7.3 Hz, HI), 7.17 (d, J = 11.8 Hz, H), 6.92-

6.88 ( , ), 6.79-6.74 ( , 2H), 4.35-4.25 ( n , HI), 3.65 (s, 2H), 2.75-2.64 (rn, 2H), 2.42-2.30 (m, 2H),

1.77-1 .90 (m, 3H), 1.86- 1.73 (m, 2H), 1.55 (s, 9H), 0.96-0.87 (in, 2H), 0.65-0.57 (rn . 2H); MS (ES+) m/z

494.3, 496.3 (M + 1).

Step 4. Preparation of 5-cyclopropyl-4-((4-(3,5-dichlorophenoxy)piperidin- -yl)methyl)-

Following the procedure as described in Example 53 step 4, and making variation as required to replace

(S)-tert-bvty\ 5-cyclopropy]-4-((3-(3,5-dichlorophenoxy)piperidin- -y])methyl)-2-fluorobenzoatewith tert-

butyl 5-cyclopropyl-4-((4-(3,5-dichlorophenoxy)- piperidin- -yl)methyi)-2-fluorobenzoaie, the title

compound was obtained as an colorless solid (0.66 g, quant.): MS (ES +j /z 438.2, 440.2 (M + 1).

Step 5. Preparation of 5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((4-(3,5-dichlorophenoxy)- piperidm- 1-

yl)methyl)-2-fluorobenzamide,

Following the procedure as described in Example 53 step 5, and making variation as required to replace

(5)-5-cyclopropyl-4-((3-(3,5-dichlorophe^^ acidwith 5-

cyclopropyl-4-((4-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid and purification by

reverse phase HPLC, the title compound was obtained as a colorless solid (0.20 g, 49%): H NMR (300



MHz, DMSO - δ 12.25 (brs, 1H), 9.76 (brs, 1H), 7.52 (d, = 10.9 Hz, 1H), 7.24 (d, J = 6.7 Hz, 1H),

7.20-7.06 (m, 3H), 4.90-4.77 (m, H), 4.56 (s, 2H), 3.55-3.41 (m, 1H),3.34-3.1 8 (m, 3H), 3.11-3.01 (m,

III), 2.30-1.92 ( n , 4 ), 1.86-1.72 (m, 1H), 1.15-1.06 ( , 411), 1.03-0.95 ( n , 2 ), 0.80-0.72 (m, 2H); MS

(ES+) m/z 541.2, 543.2 (M + 1).

EXAMPLE 58

Synthesis of N -(azetidin-l-ylsulfonyl)-5-cyclopropyl-4-((4-(3,5-dichlorophenoxy)piperidin-l-yl)- methyl)-

2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to replace

(5)-5-cyciopropyl-4-((3-(3,5-dicWorophenoxy)piperidin-l-yi)methyl)-2-fluorobenzoic acidwith 5-

cyclopropyl-4-((4-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobeixzoic acid and

cyclopropanesulfonamidewith azetidine- 1-sulfonamide and purification by reverse phase HPLC, the title

compound was obtained as a colorless solid (0.19 g, 46%): NMR (300 MHz, OMSO-d 6) δ 12.00 (brs,

1H), 9.69 (brs, 1H), 7.52 (d, J = 0.8 Hz, H), 7.26 (d, J = 6.5 Hz, 1H), 7.20-7.07 (m, 3H), 4.89-4.79 (m,

1H), 4.56 (s, 2H), 4.03 (t,J= 7.6 Hz, 4H), 3.54-3.42 (m, 1H), 3.39-3.18 (m, 3H), 2.24-2.09 ( , 4H), 2.08-

1.98 (m, 2H), 1.87-1.70 (m, IH), 1.04-0.96 (m, 2H), 0.82-0.74 (m, 211); MS (ES+) m/z 556.2, 558.2 (M +

1).

EXAMPLE 59

Synthesis of 4-(( 1-benzhydiy1azetidm-3-yl)methoxy)-5-chloro-2-fluoro- N-(methylsulfonyl)benzami

To a solution of (l-benzhydrylazetidin-3-yl)methanol (40.4 mg, 0.159 mmol) and 5-chloro-2,4-difluoro-N-

methylsu!fonyl-benzamide (43.0 mg, 0.159 mmol) in DMSO (0.80 m .) at rt was added potassium tert-

butoxide in 1:10 THF-DMSO (0.38 ml,, 0.93 M). The mixture was stirred at rt for 1 hr. LCMS showed

major product. Diluted with EtOAc, the contents were washed with :4 mixture of IM HCl and IM

a 2P0 4 (2x) and brine (Ix), dried (Na S0 4) . After filtration and concentration, the crude was purified



with HPLC (55 7 mg). i CMS (Method D): RT=5.37 mm m/z: 503.2 [M+H] . H NMR (400 MHz,

DMSO-d6) δ 7.79 (d, J = 7.5 Hz, IH), 7.47 - 7.40 (m, 4H), 7.32 (t, J = 7.5 Hz, 4H), 7.27 - 7.15 (m, 3H),

4.78 (s, III), 4.29 (d, J 6.1 Hz, 2H), 3.45 (s, 2H), 3.20 (s, 3H), 2.96 (s, 1H).

EXAMPLE 60

Synthesis of 4-((l-benzhydrylazetidin-3-yi)meihoxy)-5-cyciopropyl-2-fluoro-N-((2-

(trimethylsily])ethyl)su]fony])benzamide

Step 1: Preparation of tert-butyl 4-((l-benzhydrylazetidin-3-yl)methoxy)-5- chloro-2-fluorobenzoate

To solution of (l-benzhydry]azetidin-3-yl)methanol ( 1 .141 g) and tert-butyl 5-chloro-2,4-difluoro-benzoate

( 1 .244 g, -90% pure) in DMSO (13.5 mL) at 14°C (bath) was added potassium tert-butoxide (0.606 g).

The mixture was stirred at rt for 1 hr. Diluted with EtOAc, the contents were washed with dilute NaHC0

(2x) and brine (lx), and dried (Na2S0 4) . After filtration and concentration, the crude was purified with

silica gel flash chromatography (0-40% EtO Ac/heptane) to give the product (1.359 g, 63%).

Step 2 : Preparation of tert-butyl 4-((l-benzhydrylazetidin-3-yl)methoxy)-5- cyclopropyl-2-fluorobenzoate

A mixture of tert-butyl 4-((l-benzhydrylazetidm-3-yl)methoxy)-5-chloro-2-fluorobenzoate (1.35 g),

cyciopropylboronic acid (506 mg), potassium phosphate (1.52 g), and potassium fluoride (163 mg) in

toluene (16.8 mL) and water (0.56 mL) was purge with nitrogen Tricyclohexylphosphine tetrafluoroborate

(213 mg) and palladium acetate (64 mg) were added. The mixture was heated at 90 °C for 7 hours. The

mixture was diluted with EtOAc and filtered. The filtrate was concentrated. The residue was purified with

silica gel flash chromatography (0-20% EtOAc/heptane with 0.5% Et N) to give the product (1.092 g,

80%).

Step 3 : Preparation of 4-((l-benzhydrylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid

A mixture of tert-butyl 4-((l -benz ydrylazetidin-3-yl)methoxy)-5-cyclopropy{-2-fl orobenzoate (248 mg)

and potassium hydroxide (228 mg) in DMSO (2.0 mL) was stirred at rt for 16 hr. The contents were

acidified with 1M NaIT2P0 4. Solid was collected with filtration, washed with water, and dried under

vacuum (171 mg, 78%).



Step 4 : Preparation of 4-((l -benzhydrylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluoro-N-((2-

(trimethylsilyl)ethyl)sulfonyl)benzamide

A mixture of 4-((l -benzhydrylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid (26.2 mg), 2-

(trimethylsUyl)ethanesulfonamide (44.0 mg), HBTU (30.9 mg), and DTPEA (0.053 m .) in DCE (0.83 mL)

was heated at 40°C for 16 r . Acidified with 0.5 M a 2 0 , the contents were extracted with DCM (2x).

The combined extracts were dried ( S0 4) . The crude was purified with HPLC ( 18.0 mg, 50%). LCMS

(Method D): RT=5.47 min, m/z: 595.2 [M+H] +. NMR (400 MHz, DMSO-d6) δ 11.66 (s, IH), 7.45 -

7.36 (m, 4H), 7.25 (t, = 7.5 Hz, 4H), 7.19 - 7.07 (m, 3H), 6.93 (d, J = 12.7 Hz, IH), 4.45 (s, H), 4.19 (d,

J 6.2 Hz, 2H), 3.38 - 3.29 ( , 2 ). 2.99 (s, 2H), 2.84 s, IH), 2.07 - 1.97 ( , IH), 0.93 - 0.8 1 (m, 4H),

0.66 - 0.59 (m, 2H), -0.00 (s, 7H), -0.03 (s, 4H).

EXAMPLE 61

Synthesis of4-((l -benz ydrylazeti din-3-yl)metboxy)-5-cyclopropyl-2-fl uoro-N-((2-

methoxyethyl)sulfonyl)benzamide

The compound was prepared in a similar manner to Example 60 from 4-((l -benzhydrylazetidin-3-yl)-

methoxy)-5-cyc1opropyl-2-f1uorobenzoic acid and 2-methoxyethanesulfonamide. LCMS (Method D):

Γ 4.53 min, mix: 553.2 [M+H] +. H NMR (400 MHz, DMSOd6) δ 7.46 - 7.37 (m, 4H), 7.33 - 7.23 (rn,

4H), 7.21 - 7.12 (m, 3H), 6.84 id. ./ 12.6 Hz, H i ). 4.48 (s, IH), 4.18 id. ./ 6. Hz, .? ! ). 3 .64 ( !. ./ 6.6

Hz, 3H), 3.5 1 (s, 2H), 3.26 (s, 2H), 3.2 1 (s, 3H), 3.14 (s, IH), 3.02 id. ./ 6 .5 Hz, 2H), 2.92 - 2.79 (m, IH),

2.10 - 1.98 (rn, H), 1.25 . ./ 7.6, 6.4 Hz, 6 0.94 --- 0.83 (m, 2H), 0.66 --- 0.55 (rn. 2H).



EXAMPLE 62

Synthesis of4-((l-benzhydiy]azetidin-3-yl)methoxy)-5-cyclopropyl-N-^^ sulfonyl)-2-

fluorobenzamide

The compound was prepared in a similar manner to Example 60 from 4-((l -benzhydrylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and difluoromethanesulforiamide. LCMS (Method E):

RT==3.95 min, m/z: 545.2 [M+H] .

EXAMPLE 63

Synthesis of4-((l-benzhydrylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluoro-N- ((3,3,3-

trifluoropropyl)sulfonyl)benzamide

The compound was prepared in a similar manner to Example 60 from 4-((l-benzhydrylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and 3,3,3 -trifluoropropane-l -sulfonamide. LCMS

(Method E): RT=5.14 min, m/z: 591.2 [M+H] +. 1H NMR (400 MHz, DMSO-d6) δ 7.44 (d, J = 7.2 Hz,

4H), 7.40 - 7.30 (m, 4H), 7.26 (s, 2H), 7.21 (d, J 8.4 Hz, 1H), 6.88 (d, J = 12.7 Hz, 1H), 4.22 (d, J = 6.2

Hz, 2H), 3.53 (s, 3 !). 2.76 -2.60 (m, 2 2.09 - 1.98 (m, III), 0.93 - 0.82 (m, 2H), 0.66 0.57 (m, 2H).



EXAMPLE 64

Synthesis of 4-((l -benzhydrylazetidin-3-yl)methoxy)-5-cyclopropyl-N-((cyclopropylmethyl)- sulfonyl)-2~

fluorobenzamide

The compound was prepared in a similar manner to Example 60 from 4-((l -benzhydrylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and cyclopropylmethanesulfonamide. LCMS (Method E):

RT=4.89 min, iiv'z: 549.2 [M+H] . NMR (400 MHz, DMSO-d6) δ 11.84 (s, 1H), 7.46 - 7.37 (m, 4H),

7.28 (t, 7 = 7.6 Hz, 4H), 7.23 - 7.10 (m, 3H), 6.95 (d, 7 = 12.8 Hz, 1H), 4.49 (s, MIL 4.22 (d, 7 = 6.2 Hz,

2H), 3.37 (d, = 7.1 Hz, 2H), 3.02 (s, 2H), 2.94 - 2.80 (m, H), 2.10 - 1.99 (m, IH), 1.1 1 - 0.97 (m, H),

0.94 - 0.84 ( n , 2 ), 0.71 - 0.63 (m, 2H), 0.60 - 0.52 (m, 2H), 0.37 0.28 ( , 2H).2H hidden under water

EXAMPLE 65

Synthesis of 4-(( 1-benzhydiylaze1idm-3-yi)methoxy)-N-^u1ylsuifonyl)-5-cyclopropyi- 2-f!uorobenzamide

The compound was prepared i a similar manner to Example 60 from 4-((l-benzhydrylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fiuorobenzoic acid and butane- -sulfonamide. LCMS (Method E): H 5.08

min, m/z: 551.2 [M+H] +. NMR (400 MHz, DMSO-d6) .75 (s, H), 7.42 (dd, 7 = 8.2, 1.4 Hz, 4H),

7.27 (dd, 7 = 8.3, 6.9 Hz, 4H), 7.21 - 7.1 1 (m, 3H), 6.92 (d, 7 = 12.7 Hz, ), 4.47 (s, 1H), 4.20 (d, 7 = 6.2

Hz, 2H), 3.37 (t, ./ 7.9 Hz, 2 ) , 3.01 (l. .,' 6.6 Hz, 2 !). 2.93 2.81 (rn, IH), 2.09 - 1.99 (m, 1II), 1.71 -

1.59 (m, 2H), 1.45 - 1.34 (m, 2H), 0.94 - 0.83 (m, 5H), 0.69 - 0.59 (m, 2H). 2H hidden under water

EXAMPLE 66



Synthesis of 4-((l-benzyl-3-fluoroazetidin-3-yl)methoxy)-5-cyclopropyl-

(methylsulfonyl)benzamide

Step : Preparation of 4-((l-(tert-butoxycarbonyl)-3-fluoroazetidin-3-yl)methoxy)-5- chloro-2-

fluorobenzoic acid

To a solution of tert-butyl 3-fluoro-3-(hydroxymethyl)azetidine-l-cai -boxyiate (0.161 g, 0.784 mmol) and

5-chloro-2,4-difluoro-benzoic acid (151 mg, 0 784 mmol) in dimethyl sulfoxide (4.00 mL/mmol, 44.1

mmol, 99.8 mass%) at 14°C (bath) was added potassium tert-butoxide (194 mg, 1.73 mmol). The mixture

was stirred at that temp for 5 min then at rt for 30 min. Diluted with EtOAc, the contents were washed with

1:4 mixture of 0.3M HC1 and 0.3M ¾ P 4 (3x) and brine, and dried Na S ). After filtration and

concentration, the white solid crude (327 mg) was used as-is.

Step 2 : Preparation of tert-butyl 3-((2-chloro-4-(ethoxycarbonyl)-5-fluorophenoxy)methyl)-3-

fluoroazetidine- 1-carboxylate

To a suspension of product from step (278 mg) and potassium carbonate ( 185 mg, 1.32 mmol) in N,N-

dimethylformamide (2.65 mL) was added iodoethane (156 mg, 0.99 mmol). The mixture was heated at

50°C for 2 nr. LCMS showed completion. Diluted with EtOAc (50 mL), the contents were washed with

diluted -. (2x) and brine, and dried (Na2S0 4) . After filtration and concentration, the residue was

purified with silica gel flash chromatography (0-40% EtOAc/heptane) to give the product (141 mg).

Step 3 : Preparation of ethyl 4-((l-benzyi-3-fluoroazetidin-3-yl)mei!ioxy)-5-cyclopropyl- 2-fluorobenzoate

A mixture of product from step 2 (57 mg, 0.14mmol) and trifiuoroacetic acid (0.28 mL, 3.6 mmol) in

dichloromethane (0.83 mL) was stirred at 0°C for 30 min then at rt for 2 h . The contents were concentrated

and used as-is.

Step 4 : Preparation of ethyl 4-((l-benzyl-3-fluoroazetidin-3-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoate

To the residue from step 3 was added dichloromethane (0.83 m ), followed by N,N-diisopropylethylamine

(0 9 mL, 1.1 mmol) and benzyl bromide (26 mg, 0.15 mmol). The mxiture The mixture was stirred at rt



for 16 hr. Dilute aq a2C0 was added. The contents were extracted with DCM (2x) The combined

extracts were dried (Na2S ) The crude was purified with silica gel flash chromatography (0-25%

EtOAc/heptane) to give the product as viscous oil (43.8 mg).

Step 5: Preparation of 4-((l-benzyl-3-fluoroazetidin-3-y{)methoxy)-5-cyclopropyl-2-fluorobenzoic acid

A mixture of product from previous step (4 1.7 mg, 0.104 mmol) and potassium hydroxide ( 11.7 mg, 0.208

mmol) in methanol (0.62 mL) and water (0. 16 mL) was stirred at rt for 3 hr then heated at 50°C for 1.5 hr.

Diluted with water and acidified with 1M NaH2P04, the contents were extracted with DCM (3x). The

combined extracts were dried (NaaSO^ concentrated. The crude (37.6 mg) was used as-is.

Step 6 : Preparation of 4-((l -benzyl-3-fluoroazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluoro- N -

(methylsulfonyl)benzamide

A mixture of product from previous step (37.6 mg, 0.10 1 mol), methanesulfonamide (28.7 mg, 0.302

mmol), N,N-diisopropylethylamine (0.089 mL, 0.503 mmol), and HBTU ((5 1.2 mg, 0.131 mmol) in 1,2-

dichloroethane ( 1 mL) was stirred at 50°C for 2 hr then at 65°C for 1 hr. To the mixture was added 1M

NalT P . The contents were extracted with DCM (2x). The combined extracts were dried (N 2S0 4). The

crude was purified with HPLC (23.0 mg, 50.7%). LCMS (Method D): RT=4.24 min, n z: 451.1 [M+H] +.

NMR (400 MHz, DMSO-d6) δ 7.39 - 7.22 (m, 5H), 7.17 (d, ./ 8.3 Hz, 1H), 7.01 . ./ 12.7 Hz, IH),

4.43 (d, J - 23.8 Hz, 2H), 3.74 (s, 2H), 3.59 (dd, J = 13.3, 9.1 Hz, 1). 3.25 (s, M l 2.06 - 1.95 (m, 1H),

0.92 - 0.82 ( , 2H), 0.7 1 - 0.62 (m, 2H).

EXAMPLE 67

Synthesis of 4-((l -benzyl-3-f]uoroazetidm-3-yl)methoxy)-5-cyclopropyl-2-f!uoro- N-

(methylsulfonyi)henzamide

The compound was prepared in a similar manner to Example 66 while in step 3 benzyl bromide being

replaced by bromodiphenylmehtane and DCM being replaced by DMF. LCMS (Method D): RT 4.67 min,

m/z: 427.2 [M+H] . Ή NMR (400 MHz, DMSO-db) δ 1.90 (s, IH), 7.49 - 7.40 (m, 4H), 7.29 (dd, =



8.4, 6.8 Hz, 4H), 7.23 - 7. 3 (m, 3H), 7.02 (d, ./= 12.7 Hz, 1H), 4.60 (s, H), 4.48 (d, J = 23.1 Hz, 2H),

3.49 - 3.38 (m, 2H), 3.27 - 3.15 (m, 5H), 2.06 - .91 (m, IH), 0.90 - 0.79 (m, 2H), 0.70 - 0.60 (m, 2H).

EXAMPLE 68

Synthesis of 4-((l-benzhydryl-3-methylazetidin-3-yl)methoxy)-5-cyclopropyl-2- fluoro-N-

( ethy sulfonyl)benzami de

Step 1: Preparation of tert-butyl 3-((4-(tert-butoxycarbonyl)-2-ehloro-5-iluorophenoxy)methyl)- 3-

rriethylazetidine- -carboxylate

The compound was prepared from tert-butyl 3-(hydroxymethyl)-3-methylazetidine-] -carboxylate and tert-

butyl 5-ehloro~2,4~difiuorohenzoate in a similar manner to step 1 of Example 60.

Step 2 : Preparation of tert-butyl 3-((4-(tert-butoxyearbonyl)-2-cyclopropyi- 5-fiuoroplienoxy)methyi)- 3-

methylazetidine- 1-carboxylate

The compound was prepared from tert-butyl 3-((4-(tert-butoxycarbonyl)-2-chloro-5-

fluorophenoxy)methyl)-3-methylazetidine-l -carboxylate in a similar manner to step 2 of Example 60.

Step 3 : Preparation of tert-buty l 5-cyciopropyl-2-fluoro-4-((3-methylazetidin-3- yl)methoxy)benzoate

To a solution of tert-butyl 3-[(4-tert-butoxycarbonyl-2-cyclopropyl-5-fluorophenoxy)methyl]- 3-methyl-

azetidine- 1-carboxylate (73.3 mg, 0.168 mmol) in acetonitrile ( 1 .35 mL) at 7°C (bath) was added p-

toiuenesuifonic acid hydrate (38.4 mg, 0.202 mmol). After 10 min, the mixture was stirred at rt for 20 hr.

Tert-butyl acetate (0.23 mL) and p-toiuenesuifonic acid hydrate (16.0 mg, 0.842 mmol) were added. After

1 hr, acetonitrile (3 ml.) and K CO3 was added (500 mg). After well mixing, the contents were diluted wit

EtOAc and filtered. The filtrated was concentrated. The residue was used as-is.



Step 4:Preparation of tert-butyi 4-((l-benzhydryl-3-methylazetidin-3-yl)methoxy)-5- cyclopropyl-2-

fluorobenzoate

A mixture of tert-butyi 5-cyclopropyl-2-fluoro-4-[(3-methylazetidin-3-yl)methoxy]benzoate (56.3 g,

0 168 mmol), bromodiphenylmethane (62 3 mg, 0.252 mmol), and cesium carbonate (164 mg, 0.504

mmol) in acetonitrile (1.68 mL) was heated at 50°C for 16 hr. The contents were concentrated. The residue

was suspended in water and extracted with DCM (2x). The combined extracts were dried (Na2SC)4) . The

crude was purified with silica gel flash chromatography (0-30% EtOAc/heptane) to give the product (96.9

mg).

Step 5 : Preparation of 4-((l-benzhydryl-3-methylazetidin-3-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoic

acid

A mixture of product from previous step (96 9 mg) and potassium hydroxide (86 7 mg, 1.55 mmol) in

DMSO (1.93 mL) was stirred at rt for 40 hr. Acidified with 0.5M Na PO , the contents were extracted

with DCM (3x). The combined extracts were dried ( 2S0 4) and concentrated. The crude was used as-is

( 3 mg).

Step 6 : Preparation of 4-((l -benzhydryl-3-methylazetid in-3-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoic

acid

The compound was prepared in a similar manner to step 4 of Example 60 from 4-((l -benzhydryl-3-

methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzo ic acid an methanesulfonamide. LCMS

(Method D): RT=4.49 min, mix: 523.2 [M+H] +. NMR (400 MHz, DMSO-d6) δ 11.83 (s, 1H), 7.48 -

7.38 (m, 4H), 7.28 ( / 7.6 Hz, 4H), 7.23 - 7.13 (m, 3H), 6.98 (d, J = 12.8 Hz, 1H), 4.53 (s, 1H), 4.1 (s,

2H), 3.17 (s, 2 ). 2,88 (d, . 11.8 Hz, 2H), 2.12 - 2.00 ( , 1). 1.35 is. 311), 0.94 - 0.85 ( n. 2H), 0.72 -

0.62 (m, 2H).



EXAMPLE 69

Synthesis of 4-((l -benzhydryl-3-methy1azetidm-3-yl)methoxy)-5-cye{opropy]-N- (ethylsulfonyl)-2-

fluorobenzamide

The compound was prepared in a similar manner to step 4 of Example 60 from 4-((l -benzhydryl-3-

methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and ethariesulfonamide. LCMS

(Method D) Γ 4.63 min, nv'z: 537.2 [M+H] i i NMR (400 MHz, DMSO-d6) δ 11.75 (s, IH), 7.47 -

7.37 (m, 4H), 7.28 (†, J = 7.5 Hz, 4H), 7.18 (t, J = 7.3 Hz, 3H), 6.99 (d, = 12.8 Hz, IH), 4.50 (s, IH), 4.10

(s, 2H), 3.50 - 3.38 (m, 2H), 3.15 (s, 2H), 2.95 - 2.8 (m, 2H), 2.12 - 1.99 (m, ), 1.35 (s, 3H), .24 (t, J

7.4 Hz, 3 . 0.94 - 0.83 (m, 2 ), 0.71 - 0.60 (m, 2H).

EXAMPLE 70

Synthesis of 4-((i -benzhydiy1-3-methylazetidin-3-y1)methoxy)-5-cyclopropyl-N- (cyelopropylsulfony!)

tluorobenzamide

The compound was prepared in a similar manner to step 4 of Example 60 from 4-((l-benzhydiyl-3-

methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and cyclopropanesulfonamide. LCMS

(Method E): RT=4.69 min, m/z: 549.2 [M+H] NMR (400 MHz, DMSO-d6) δ 11.79 (s, IH), 7.46 -

7.38 (m, 4H), 7.32 - 7.23 (m, 4H), 7.22 - 7.13 (m, 3H), 6.94 (d, ,/ = 2.8 Hz, 1H), 4.50 (s, H), 4.09 (s,

2 ). 3.14 (d, J 7.1 Hz, 2H), 3.07 - 2.96 (m, III), 2,92 - 2.80 (m, 2 ), 2. 3 - 2,00 (m, IH), 1.30 --- 1.20

(m, 3H), 1.03 i J 17.8 Hz, 4H), 0.94 - 0.83 (m, .? ! ). 0.69 - 0.60 (m, 2H).



EXAMPLE 71

Synthesis of N-(azetidin-l-ylsulfonyl )-4-((l-benzhydryl -3-methylazetidin -3-yl)methoxy)- 5-cyelopropyl-

2-fluorobenzami de

The compound was prepared in a similar manner to step 4 of Example 60 from 4-((l -benzhydryl -3-

methylazetidin -3-yl)methoxy )-5 -cyclopropyl -2-fluorobenzo ic acid and azetidine -1-sulfonamide. LCMS

(Method D): RT=4.74 min, m z: 564.2 [M+H] +.

EXAMPLE 72

Synthesis of tert-butyl 3-((2-cyclopropyl -5-fluoro -4-((methylsulfonyl)carbamoyl)phenoxy)-

methyl)azetidine- 1-carboxvlate

Steps 1-2: Preparation of tert-butyl 3-((4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-

azetidine- 1-carboxylate

The compound was prepared from tert-butyl 3-(hydroxymethyl)azetidine-l -carboxylate and tert-butyl 5-

chloro-2,4-difluorobenzoate in a similar manner to steps 1-2 of Example 60.

Step 3: Preparation of 4-((l -(tert-butoxycarbonyl)azetidin-3-yl)methoxy)-5- cyclopropyl-2-fluorobenzoic

acid

To a mixture of tert-butyl 3-[(4-ieri-butoxycarbonyl -2-cyciopropyl -5-fluorophenoxy)- methyl]azetidine- 1-

carboxylate (0.711 g, 1.69 mmol) and potassium hydroxide (1.14 g, 20.2 mmol) in methanol (8.43 mL)was



slowly added water (0.84 mL). The resulting mixture was heated at 60°C for 16 nr. LCMS showed

completion. The contents were diluted with water and acidified with 1:4 mixture of 1M H and 1M

NaH2P0 4, and extracted with DCM (2x). The combined DCM solutions were dried (Na2S0 4) . After

filtration and concentration, the crude was used as-is.

Step 4 : Preparation of tert-butyl 3-((2-cyclopropyl-5-fluoro-4-((methylsulfony])carbamoy1)-

phenoxy)methyl)azetidine- -carboxylate

The compound was prepared in a similar manner to step 4 of Example 60 from 4-((l -(tert-

butoxycarbonyl)azetidin-3-y])methoxy)-5-cyc1opropyl-2-f!uorobenzoic acid and methanesulfonamide. Ή

NMR (400 MHz, DMSO-d6) δ 11.88 (s, III), 7.17 (d, J - 8.3 Hz, ill), 6.97 (d, J 12.8 Hz, III), 4.29 -

4.15 (m, 2H), 3.96 (s, 2H), 3.85 - 3.71 (m, 2H), 3.3 1 (s, 3H), 3.06 - 2.93 (m, ). 2.04 - 1.89 (m, .

1.36 (s, 9H), 0.93 - 0.80 (m, 2H), 0.74 - 0.59 (m, 2H).

EXAMPLE 73

Synthesis of 5-cyclopropyl-2-fluoro-4-((l -(3-fluorobenzyl)azetidin-3-yl)methoxy)- N-

(methylsulfonyl)benzamide

A mixture of tert-butyl 3-[[2-cyclopropyl-5-fluoro-4-(methylsulfonylcarbamoyl)phenoxy]-

methyl]azetidine-l -carboxylate (39.2 mg, 0.0753 mmol, Example 77) and trifluoroacetic acid (0. 15 mL,

.9 mmol) in dichloromethane (0.45 mL) was stirred at 0°C for 0 min then at rt for 1 h. The contents were

concentrated. To the residue was added 1, 2-dichloroethane ( 1.5 mL). The mixture was cooled at 0°C. N,

N-diisopropylethylamine (0. 158 mL, 0.904 mmol) was added, followed by 3-fluorobenzaldehyde (28.0 mg,

0 226 mmol) and sodium triacetoxyborohydride (63 8 mg, 0.301 mmol). The mixture was stirred at rt for

20 hr. Diluted with 0.5M NaH2P0 4, the contents were extracted with 1:5 mixture of IPA-DCM (3x). The

combined org solutions were dried (Na SC ) . The crude purified with HPLC ( 0.9 mg). LCMS (Method

E): RT 3.29 min, m/z: 451.1 | VI · I | +. ' l NMR (400 MHz, DMSOd6) δ 7.43 (q, J = 7.4 Hz, l l . 7.27

7. ! 2 (m, 4H), 6 85 (d, J = 12.7 Hz, H), 4.19 (d, = 6 .1 Hz, 2H), 3 98 (s, 2H), 3.74 (s, 2H), 3.56 (s, 2H),

3.06 (s, S. 2.11 - 1.97 (m, 1H), 0.94 - 0.82 ( , 2 ). 0.66 - 0.57 ( , 2H).



EXAMPLE 74

Synthesis of -((1 -benzyl azeti din-3 -yl)methoxy)-5 -cyelopropyS -2-fluoro-N- (methyl sulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 from tert-butyl 3-[[2-cyclopropyl-5-

fluoro-4-(methylsulfonylcarbamoyl)phenoxy]methyl]azetidine- 1-carboxylate and benzaldehyde. LCMS

(Method D): RT=3.88 min, mix: 433:2 [M+H] +. NMR (400 MHz, DMSOd6) δ 7.49 7.31 (m, 5H),

7.23 (d, ./ 8.5 Hz, H), 6.80 (d, ./ 12.7 Hz, i i ! 4.18 (d, ./ 6.1 Hz, 2H), 4.08 (s, 2H), 3.92 - 3.78 ( ,

2H), 3.68 id../ 8.1 Hz, 2H), 3.18 - 3.05 (m, Hi), 2.99 (s, 3H), 2.1 - 1.94 (m, H), 0.94 - 0.81 (m, 2H),

0.65 - 0.53 (m, 2H).

EXAMPLE 75

Synthesis of 4-((l-(3-chloro-5-fluoroberizyl)azetidin-3-yl)methoxy)-5-cyclopropyl-2-fluoro- N-

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 from tert-butyl 3-[[2-cyclopropyl-5-

fluoro-4-(methylsulfonylcarbamoyl)phenoxy]methyl]azetid ine- 1-carboxylate and 3-chloro-5-

fluorobenzaldehyde. LCMS (Method D): RT=4.15 min, m/z: 485.2 [M+H] +. N MR (400 MHz, DMSO-

d6) δ 7.41 - 7.34 (m, IH), 7.29 (s, I H), 7.24 - 7.15 ( , 2H), 6.90 (d, J = 12.8 Hz, IH), 4.20 (d, J = 6.2 Hz,

2 ), 3.88 (s, 2H), 3.65 (t, J 8. 1 Hz, 2H), 3.44 (t, J 7.4 Hz, 2H), 3.17 (s, 3H), 3.08 - 2.95 (m, H), 2.04

(ft, J ------ 8.6, 5.3 Hz, IH), 0.94 - 0.83 (m, 2H), 0.69 - 0.60 (m, 2H).



EXAMPLE 76

Synthesis of 5-cyclopropyl-2-fluoro-4-((l-(3-fluoro-4-(trifluoromethyl)benzyl)azetidin- 3~yl)methoxy)~N~

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 from tert-butyl 3-[[2-cyclopropy1-5-

fluoro-4-(methylsulfonylcarbamoyl)phenoxy]methyl]azetidine-l -carboxylate and 3-fluoro-4-

(trifluoromethyi)benzaldehyde. LCMS (Method D): RT .33 min, m/z: 519.2 [M+H] +. NMR (400

MHz, DMSO-d6) δ 7.76 (t, J = 7.8 Hz, 1H), 7.45 (d, J - 11.9 Hz, 1H), 7.37 (d, J = 8.1 Hz, 1H), 7.19 (d, J

- 8.4 Hz, 1H), 6.91 ( . J 12.8 Hz, 1H), 4.21 (d, J - 6.2 Hz, 2H), 3.87 (s, 2H), 3.58 (t, J = 7.9 Hz, 2H),

3.18 (s, 3H), 3.05 - 2.93 (m, 1H), 2.06 - 1.98 (m, III), 0.94 - 0.85 ( , 2H), 0.68 - 0.61 (m, 2H).

EXAMPLE 77

Synthesis of 5~eyclopropyl-4~((] -(3,5-dich]orobenzyl)-3-methylazetidin-3-yl)methoxyj- 2-fluoro-N-

(methylsulfonyi)benzamide

Steps 1-4: Preparation of tert-butyl 3-((2-cyclopropyl-5-fluoro-4-((methylsulfonyl)carbamoyl)-

phenoxy)methyl)-3-methylazetidine-l-carboxylate

The compound was prepared in a similar manner to Example 72 while in step 1 tert-butyl 3-

(hydroxymethyl)azetidine-l -carboxylate was replaced by tert-butyl 3-(hydroxymethyl)-3-methylazetidine-

-carboxylate.

Step 5 : Preparation of 5-cyclopropyl-4-((] -(3,5-dichlorobenzyl)-3-methylazetidin-3- y])methoxy)-2-fluoro-

N-(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 fromtcrt-butyl 3-((2-cyciopropyl-5-fluoro-

4-((methylsulfonyl)carbamoyl)phenoxy)methy])-3-methylazetidine-l -carboxylate and 3,5-



dichiorobenzaldehyde. LCMS (Method D): RT=4.42 min, m/z: 515.2 [M+H] +. Ή NMR (400 MHz,

DMSO-d6) 7.54 (t, 2. z, 1H), 7.39 (d, J = 1.9 Hz, 2H), 7.22 (d, J = 8.4 Hz, 1H), 6.91 id. ./ 12.8

Hz, 1H), 4.08 (s, 2H), 3.84 (s, 2H), 3.49 (s, 2Ή ), 3.17 s, 3H), 2.09 - 1.98 (m, Hi), 1.37 (s, 3H), 0.94 -

0.83 (m, 2H), 0.70 0.59 (r , 2H).

EXAMPLE 78

Synthesis of tert-butyl 4-((2-chloro-5-fluoro-4-((methylsulfonyl)carbamoyl)phenoxy)- methyl)piperidine-

1-carboxylate

The compound was prepared in a similar manner to Example 59 from tert-butyl 4-(hydroxymethyl)-

piperidine-l -carboxylate and 5-chloro-2,4-difluoro-N- methylsulfonylbenzamide. LCMS (Method D):

RT=6.67min, m/z: 409. [M+H] ÷. l NMR (400 MHz, DMSO-d6) δ 7.77 (d, ,/ = 7.7 Hz, H), 7. 3 (d, J =

12.3 Hz, ). 4.08 - 3.88 ( n. 4H), 3.13 (s, 3H), 2.74 (d, ./ 9.9 Hz, 2 ), 1.97 (q, 7.2, 5.8 Hz, ill),

1.8 1 - 1.68 (m, .? ! ). 1.40 (s, 9H), 1.19 (qd. ./ 12.4, 4.1 Hz, 2H).

EXAMPLE 79

Synthesis of 5-cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -phenylpiperidin- 4-yl)methoxy)benzamide

The compound was prepared in a similar manner to Example 60 from ( 1-phenylpiperidin-4-y])methanol

and 5-chloro-2,4-difluoro-N-methylsulfonyl-benzamide.

LCMS (Method E): 4.68 min, m z: 447.2 [Μ +Η ] +. NMR (400 MHz, DMSO-d6) δ 11.82 (s, 1H),

7.26 - 7.1 (m, 3H), 7.00 - 6.89 (m, 3H), 6.74 (t, ./ = 7.2 Hz, 1H), 4.00 (d, J = 6.2 Hz, 2H), 3.79 - 3.67 (m,

2H), 3.29 (s, 3H), 2.78 - 2.65 (m, 2H), 2.07 - 1.92 (m, 2H), 1.87 (d, ,/ = .9 Hz, 2H), 1.55 - 1.4 1 (m, 2H),

0.94 - 0.83 (m, 2H), 0.72 - 0.61 (m, 2H).



Step

(3,4-Dichlorophenyl)(pheny])methanol

A mixture of (3,4-dichlorophenyl)(phenyl)methanone (2.0 g, 8.0 mmol) and sodium borohydride (456 mg,

12 mmol) in EiOH ( 10 mL) was stirred at 25° C for 2 h. After removal of the solvent, the residue was

diluted with water (20 mL) and extracted with EtOAc (20 m , x 3). The combined organic layers were

washed with brine (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated to give the

desired product (2.0 g, 100%) as yellow oil LCMS (ESI) /z: 25 .1 [M-HJ .

l,2-Dichloro-4-(chloro(phenyl)methyl)benzene

A solution of (3,4-dichlorophenyl)(phenyl)methanol (2.0 g, 7.9 mmol) in thionyl chloride ( 10 mL) was stirred

at 60°C for 3 . After cooling to room temperature, the reaction mixture was concentrated and purified by



silica gel column (eluting with petroleum ether/ethyl acetate = 100/1) to give the desired product (1 6 g, 76%)

as yellow oil.

Step 3

tert-Butyl 5-cyclopropyl-4-((l-((3,4-dichlorophenyl)(phenyl)methyl)-azetidin-3-yl)methoxy)-2-

f!uorobenzoate

A mixture of methyl /erf-butyl 4-(azetidin-3-ylmethoxy)-5-cyclopropyl-2- fluorobenzoate ( 00 mg, 0.31

mmol), l,2-dichloro-4-(chloro(phenyl)methyl)benzene (126 mg, 0.47 mmo), sodium iodide (93 mg, 0.62

mmol) and potassium carbonate (128 mg, 0.93 mmol) in MeCN (10 m .) was stirred at 80 C for 16 h .

After cooling to room temperature, the reaction mixture was diluted with EtOAc (100 mL) and brine (50

mL). The organic layer was separated and washed with brine (50 mL), dried over anhydrous sodium

sulfate, filtered and concentrated. The residue was purified by silica gel chromatography (eluting with

petroleum ether/ethyl acetate - 4/1) to give the target compound (100 mg, 58%) as a pale yellow oil.

LCMS (ESI) m/z: 556.0 |Vl II +.

Step 4

5-Cyclopropyl-4-((l-((3,4-dichlorophenyl)(phenyl)methy])azetidm-3-yl)methoxy)-

2-fluorobenzoic acid

Trifluroacetic acid ( 1 mL) was added to a solution of rt buty 5-eyciopropyl-4-((l- ((3,4-

dicUorophenyl)(phenyl)methyl)azetidin-3-yl)methoxy)-2-fluorobenzoate (100 mg, 0.18 mmol) in DCM (2

mL) and the reaction stirred at room temperature for 1 h. The mixture was then concentrated to give the

desired product (80 mg, crude) as a pale yellow solid. LCMS (ESI): 500.0 [M-H] .

Step



5-Cyclopropyl-4-(( l -((3,4-dichlorophenyl)(p henyl)methyl)azetidin-3-yl)methoxy)-2 fluoro-N-

(methylsulfonyl)benzamide

A mixture of 5-cyclopropyl-4-((l-((3,4-dichlorophenyl)(phenyl)methyl)- azetidin-3-yl)methoxy)-2-

fluorobenzoic acid (80 mg, 0.16 mmol), methanesulfonamide (23 mg, 0.24 mmoi), EDCI (61 mg, 0.32

mmol) and DMAP (39 mg, 0.32 mmol) in DCM (4 mL) was stirred at 25 C for 6 h. The reaction

mixture was diluted with EtOAc (100 mL), washed with HCl (2.0 M, 20 mL) and brine (50 mL), dried

over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by reverse phase

combiflash (30-40% MeCN in 0.1% N H4HCO 3) to give the target product (35 mg, 38%) as an off-white

solid. LCMS (ESI) Method A : RT = 6.24 min, m/z: 577.2 [M+Hf. NMR (500 MHz, MeOD - 4) 87.60

(d, ./ 2.0 Hz, III), 7.48-7.24 (m, 8IT), 6.85 (d, ./ 13.0 Hz, II I). 4.58 (s, HI), 4.23 (d, J 6.0 Hz, 2H),

3.48-3.42 (m, 2H), 3.32 (s, 3H), 3.27-3.21 (m, 2H), 3.06-3.00 ( n , HI), 2.13-2.09 (m, Hi), 0.97-0.94 (m,

2H), 0.70- 0.67 (m, 2H).



Phenyl(pyridin-3-yl)methanol

A mixture of phenyl(pyridin-3-yl)methanone (2.0 g, mmol) and sodium borohydride (623 mg, 16

mmol) in EtOH ( 30 m .) was stirred at 25°C for 2 . The mixture was then concentrated, diluted with

water (20 mL) and extracted with EtOAc (20 mL x 3) The combined organic layers were washed with

brine (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated to give the desired product

(2.0 g, 100%) as yellow oil. LCMS (ESI): m/z 84.3 \ I .

Step 2

3-(Chioro(phenyl)methyl)pyridine

A solution of phenyl(pyridin-3-y])methanol ( 1 .5 g, 8.1 mmol) in thionyl chloride ( 1 mL) was stirred at 80°C

for 6 h. The mixture was then cooled to room temperature, concentrated and purified by silica gel

chromatography (eiuting with DCM/MeOH from 100/1 to 20/1) to give the desired product ( 1.5 g, 94%) as a

brown solid. LCMS (ESI): m/z 204.3 j · i j

Step 3

-butyl 5-Cyclopropyl-2-fluoro-4-((l -(phenyl(pyridin-3-yl)methyl)azetidin- 3-yl)methoxy)benzoate

The compound was synthesized as described in step 3, Example 80. LCMS (ESI) m/z: 489. 1 [M+H]+.



Step 4

5-Cyelopropyl-2-fluoro-4-(( i -(phenyl(pyridir!-3-y])meihy1)azeti acid

The compound was synthesized as described in step 4, Example 80. LCMS (ESI) m/z: 433. 1 [M+H] .

Step 5

(ii)-5-Cyc]opropyl-2-f]uoro-N-(methylsiilfony])-4-(( l-(pheriyl(pyridin-3- yl)methyi)azetidin-3-

yi)methoxy)benzamide

The compound was synthesized as described in step 5, Example 80. The enantiomer was separated by chiral

SFC from the racemate. Chiral HPLC (column: OJ-H, 4.6 x 250 mm, 5 µη ; mobile Phase: A : supercritical

C0 , B : MeOH, A : B-75 :25; flow: 3 mL/min; column temperature: 40 °C; RT 4.83 min). LCMS (ESI)

Method B : RT = 4.56 min, m/z: 5 10.2 j · i i | . NMR (500 MHz, \ !S )·.:/, δ 11.90 (s, IH), 8.66 (s, 1H),

8.43 (s, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.45-7.44 (m, 2H), 7.32-7.29 (m, 3H), 7.22-7. 16 (m, 2H), 6.92 (d, J =

13.0 Hz, 1H), 4.55 (s, H), 4.2 1 (d, J = 6.5 Hz, 2H), 3.29-3.24 (m, 2H), 3.22 (s, 3H), 3.04-3.00 (m, 2H), 2.90-

2.84 (m, ), 2,08-2.02 (m, 1 ), 0.9 1-0.87 ( , 2H), 0.66- 0.63 (m, 2H).

EXAMPLE 82

(S)-5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(phenyl(pyridin-3-

yl)methyl)azetidin-3-yl)methoxy)benzamide



The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4 6 x 250 mm,

5 µ η ; mobile Phase: A : supercritical C0 2, B: MeOH, A : B=75:25; flow: 3 mL/min; column temperature:

40 °C; RT 4.08 min). LCMS (ESI) Method B : RT 4.56 min, m z: 510.2 \ S· . H NMR (500 MHz,

DMSO - 11.90 (s, 1H), 8.64 (s, 1H), 8.41(s, ), 7.79 id. ./ 8.0 Hz, IH), 7.45-7.44 (m, 2H), 7.32-

7.29 (m, 3H), 7.22-7.16 (m, 2H), 6.92 (d,J= 13.0 Hz, IH), 4.55 (s, IH), 4.21 (d, = 6.5 Hz, 2H), 3 29-

3.24 (m, 2H), 3.20 (s, 3H), 3.04-3.00 ( , 1). 2.90-2.84 (m, ), 2.07-2.02 (m, IH), 0.91-0.87 (m, 2H),

0.66-0.63 (m, 2H).

EXAMPLE 83

4-((i~((5-Chloro-6-isopropoxypyridin-3-yl)m

(methylsulfonyl)benzamid

Step 1

5-Bromo-3-chloro-2-isopropoxypyridme

A mixture of potassium r -butoxide (10 g, 88.8 mrnol) in isopropanol (15 mL) was stirred at 95°C for 3 h,

5-bromo-2,3-dichloropyridine (5 g, 22.2 mmol) was then added. The reaction mixture was refluxed

overnight then partitioned between ethyl acetate and water. The organic layer was washed with water,

brine, dried over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by silica

column chromatography (elutirig with petroleum ether/ethyl acetate 100/1) to give 5-bromo-3-chloro-2-

isopropoxypyridine (3.2 g, 58% yield) as colorless oil. 'H-NMR (500 MHz, DMSO-de): δ 8.25-8.20 (m,

2H), 5.27-5.23 ( , IH), 1.32 (d, J = 5.5 Hz, 6H)



Step 2

5-Chloro-6-isopropoxynicotinaldehyde

n-BuLi (2.5 M, 9.6 mL 24 mmol) was added dropwise to a solution of 5-bromo-2,3-dichloropyridine (3.0 g,

12 mmol) in anhydrous THF (20 mL) at -78 C The resulting mixture was stirred at this temperature for 10

in then DMF (2.6 g, 36 mmol) was added at -50 °C. The mixture was wan ed to room temperature and

partitioned with EtOAc ( 100 mL) and N TI ( 10 mL). The organic layer was washed with saturated brine

(50 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by silica

gel chromatography (eluting with petroleum ether/ethyl acetate 50/1 ) to give 5-chloro-6-

isopropoxynicotinaldehyde (700 mg, 29% yield) as colorless oil -NMR (500 MHz, DMSO-<i ) : δ 9.94 (s,

1H), 8.70 id. ./ 1.5 z, H i ). 8.24 (d. ./ 2.0 Hz, 1H) 5.40-5.3 (m, ). 1.37 id. ./ 6.0 Hz, 6H).

Step 3

(5-Chloro-6-isopropoxypyridin-3-yl)methanol

The compound was synthesized as described in step 1, Example 80. LCMS (EST) m/z: 200. 1 [M-H]

Step 4

3-Giloro-5-(chloromethy])-2-isopropoxypyridine

The compound was synthesized as described in step 2, Example 80.

Ste

-butyl 4-((l -((5-ChloiO-6-isopropoxypyridin-3-yl)methyl)azetidin-3-

yf)methoxy)-5-cyclopropyl-2-fluorobenzoate

The compound was synthesized as described in step 3, Example 80. LCMS (ESI) m/z: 505. 1 [M+H]÷.



Step 6

4-((l -((5-Chloro-6-isopropoxypyridin-3-yl)methyl)azetidin-3-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoic acid

The compound was synthesized as described in step 4, Example 80 LCMS (ESI) m/z: 449. 1 [M+H]+.

Step 7

4-((l -((5-Chloro-6-isopropoxypyridin-3-yl)methyl)azetidin-3-yl)methoxy)-5-

cyclopropyl-2-fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in step 5, Example 80. LCMS (ESI) Method A : RT = 5.06 min,

m/z: 526.2 | ! i | . NMR (500 MHz, i) S( )-, / : δ 7.99 (d. J 2.0 Hz, i i ! 7.55 (d, ./ 2.0 Hz, ),

7.23 (d, J - 9.0 Hz, i l l ). 6.71 (d, J 13.0 Hz, 1). 5.28-5.26 ( n. ). 4.11 (d, J - 6.0 Hz, 2H), 3.55 , 2 11),

3.39-3.33 (m, 2H), 3.13-3. 11 (m, 2H), 2.86-2.83 (rn . 4H), 2.00 (m, ). 1.3 1 d. ./ 6.0 Hz, 6H), 0.88-0.85

( r.. 2H), 0.56-0.53 (m, 2H).

EXAMPLE 84

(S)-5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(l -phenylethyl)azetid in-3

yl)methoxy)benzamide



Step 1

-But 5-cMoro-4-((2,2-dimethyl-l,3-dioxan-5-yi)methoxy)-2-fluorobenzoate

Potassium -butoxide ( 7.8 g, 70 mmol) was added to a solution of (2,2-dimethyl-l,3-dioxan-5-

yl)methanol (9.3 g, 63.7 mmol) and tert-h 5-chloro-2,4-difluorobenzoate (16.6 g, 66.9 mmol) in

DMSO (200 mL) at 14 °C. After stirring at room temperature forlh, the reaction mixture was diluted with

water (500 mL) and extracted with EtOAc (200 m x 3). The combined organics were washed with brine,

dried over anhydrous sodium sulfate and concentrated 'The residue was purified by silica gel

chromatography (eluting with petroleum ether/ethylacetate, 5/1) to afford the target compound (16.4 g,

yield: 69%) as a white solid.

tert- 5-cyclopropyl-4-((2,2-dimethyl-l,3-dioxan-5-yl)methoxy)-

2-fluorobenzoate

Palladium acetate (23 mg, 0.1 mmol) was added to a mixture of tert-butyl 5-chloro-4-((2,2-ditnethyi- 1,3

dioxan-5-yl)methoxy)-2-fluorobenzoate(375 mg, mmo ), cyclopropylboronic acid ( 76 mg, 2 mmol),



potassium phosphate (1 06 g, 5 mmol) and tricyclohexylphosphine tetrafluoroborate (74 mg, 0.2 mmol) in

toluene (5 L) and water (0 25 ml.) under a nitrogen atmosphere. The reaction mixture was heated at

100 °C for 16 hours then cooled to room temperature. The mixture was then diluted with water (200 mL)

and extracted with ethyl acetate ( 00 mL 3). The combined organics were washed with brine, dried over

anhydrous sodium sulfate and concentrated in vacuo. The residue was purified by silica gel

chromatography (eluting with petroleum ether/ethyl acetate = 5/1) to afford -butyl 5-cyclopropyi-4-

((2,2-dimethyl-l ,3-dioxan-5-yl)methoxy)-2-fluorobenzoate (350 mg, yield: 92 %) as a white solid.

Step 3

r -Buty l 5-cyclopropyl-2-fluoro-4-(3-hydroxy-2-(hydroxymethy])-

propoxyjbenzoate

A solution of r -butyl 5-cyclopropyl-4-((2,2-dimethyl- 1,3-dioxan-5-yl)methoxy)- 2-fluorobenzoate (350

mg, 0.92 mmol) in a mixture of i (10 mL) and H ( 1 M, 10 mL) was stirred at room temperature for 2

h. The reaction mixture was diluted with DCM (20 ml x 2) and washed with saturated aqueous NaHC0

(10 mL). The combined organic layers were dried over anhydrous sodium sulfate, filtered and

concentrated. The residue was purified by silica gel column chromatography (eluting with hexanes /ethyl

acetate = 2/1) to give teri-bu1y{5-cyclopropyl-2-fluoro-4-(3-hydroxy-2-(hydroxymet!iyl)propoxy)benzoate

(300 mg, yield: 96 %) as a yellow solid. LCMS (ESI) m/z: 339.1 [M-H] .

Step 4

(S)-tert-Butyl 5-cyclopropyl-2-fluoro-4-((l-(l-phenylethyl)azetidin-3- yl)methoxy)benzoate

Trifiuoromethanesuifonic anhydride (200 mg, 0.71 mol) was added dropwise to a 0 °C mixture of tert-

butyl 5-cyclopropyl-2-fluoro-4-(3-hydroxy-2-(hydiOxymethyl)- propoxy)benzoate (60 mg, 0.18 mmol) and

N,N-diisopropylethylamine (91 mg, 0.71 mmol) in acetonitrile (5 mL). The mixture was stirred at 0 C for 1

h, then (S)-l -phenylethanamine (21 mg, 0.18 mmol) added, and the solution stirred for a further 1 h at room

temperature. The reaction was quenched with water (10 mL) and extracted with ethyl acetate (10 L x 3).

The combined organic layers were washed with brine (10 mL), dried over anhydrous sodium sulfate, filtered



and concentrated. The crude product was purified by silica column chromatography (eluting with petroleum

ether/ethyl acetate = 10/1) to give (S)-iert-butyl 5~cyclopropyl-2~ fluoiO-4-((l -(l -phenylethyl)azetidin-3-

yi)methoxy)benzoate (32 mg, 43%) as an oil. LCMS (ESI): m z : 426.8 [M+H] +.

Step 5

(S)-5-Cyclopropyl-2-fluoro-4-((l -(l -phenylethyl)azetidin-3-yl)methoxy)benzoic acid

The compound was synthesized as described in step 4, Example 80. LCMS (ESI) m/z: 370. 1 [M+ ]

Step 6

(S)-5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(l -phenylethyl)azetidin-

3-yl)methoxy)benzamide

The compound was synthesized as described in step 5, Example 80. LCMS (ESI) Method A : T = 4.3 min,

m z: 447.0 [\ ! . TI NMR (500 MHz, DMSO-i/ 6) : δ 7.37-7.32 (m, 5 ) , 7.20 id. . 8.5 Hz, ), 6.83 (d,

./ 12.5 Hz, 1H), 4.17 (d, J = 6.5 Hz, 2H), 3.75-3.46 (m, 5H), 3.04 (s, 3 H), 3.00-2.98 (m, 1H), 2.03-2.00 (m,

1H), 1.29 (d, ,/ = 5.0 Hz, 3H), 0.88-0.87 ( , 2H), 0.62-0.59 (m, 2H).

EXAMPLE 85

( }-5 -Cyclopropyl-2-fluoro-N-(methyisulfonyl)-4-((l -(1-phenylethyl)azetidin- 3-yl)methoxy)benzamide

The compound was synthesized as described in Example 5. LCMS (ESI) Method A : RT = 4.32 min, m z :

447.0 [M+H] +. NMR (500 MHz, !)V1S )- ·/ : δ 7.39-7.33 (m, 5H), 7.20 (d, ' 8.5 Hz, i ). 6.82 (d, ./



12.5 Hz, 1H), 4.17 (d, = 5.5 Hz, 2H), 3.93-3.49 ( , 5H), 3.04 (s, 3H), 3.02-2.98 (m, 1H), 2.04-2.00 ( ,

1H), 1.29 id. 6.0 Hz, 3H), 0.88-0.85 ( , 2H), 0.62-0.59 (ra, 2H).

EXAMPLE86

5-C^clopropyl -4-((l-(l-(3,5-dMuorophenyl)ethyl)azetidin-3-yl)inethoxy)-2-fluoro-N-

The compound was synthesized as described in Example 80. LCMS (ES ) Method A : RT = 4.79 i , m/z:

483.0 [M+H]+. NMR (500 MHz, DMSO-<i ) : δ 7.18-7.07 (m, 4 6.9 1 (d, J 13.0 Hz, I II), 4.19 id. ./

6.0 Hz, 2H), 3.64-3.63 (m, 1H), 3.52-3 .49(m, ), 3.40-3.33 (m, 1H), 3.22-3. 17 (m, 5H), 2.90-2.88 (r , 1H),

2.04-2.01 (m, 1H), 1.18 (d, J =6.0 Hz, 3H), 0.89-0.86 (m, 2H), 0.66-0.64 ( , 2H).

4-((l -Benzy]pipeiidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-(methylsulfony



Step 1

-Buty 4-((l-benzylpiperidin-4-yl)methoxy)-5-chloro-2-fluorobenzoate

Potassium r -butoxide (135 mg, 1.12 mmo ) was added to a mixture of r -buty 5~chioro-2,4-

difluorobenzoate (300 mg, 0.93 mmoi) and (l-benzylpiperidin-4- yl)methanol (230 g, 1.12 mmol) in

DMSO (5 mL) at 15 °C. After stirring at room temperature for 1 h, the mixture was diluted with

EtOAc, washed with brine, dried over Na2S0 4, filtered and concentrated. The resulting residue was

purified by silica gel column chromatography (eluting with petroleum ether/ ethyl acetate = / 1) to

give the desired product ( 05 mg, 26% yield) as an oil. LCMS (ESI): m/z 434.0 [ · !!| .

Step 2 .

-Butyl 4-((l-benzylpiperidin-4-yl)methoxy)-5-cyclopiOpyl-2-fluoiObenzoate

Palladium acetate (8 mg, 0.037 mmol) was added to a solution of terr-butyl 4-((l -benzylpiperidin-4-

yl)methoxy)-5-chloro-2-fluorobenzoate (160 mg, 0.37 mmol), cyclopropylhoronie acid (47 mg, 0.55

mol), potassium phosphate (157 mg, 0.74 mmol) and tricyclohexylphosphine tetrafluoroborate (27 mg,

0.074 mmol) in toluene (2mL) and water (0.1 mL) under a nitrogen atmosphere. The reaction mixture was

heated at 0 °C for 8 hours then cooled to room temperature. The mixture was diluted with water (10

L) and extracted with ethyl acetate ( 0 mL x 3). The combined organic layers were washed with brine

( mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by

silica gel chromatography (eluting with petroleum ether/ ethyl acetate ------ 10/1) to give the desired product

(110 mg, 68% yield) as an oil. LCMS (ESI): m/z 440.0 [M+H] .

Step 3

4-((l-Benzylpiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoi



The synthetic procedure was same as the step 4 of Example 80. LCMS (ESI) m/z: 384.0 [M+Hf.

4-((l-benzylpiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N- (methylsulfonyl)benzamide

The compound was synthesized as described in step 5of Example 80. LCMS (ESI) Method A : RT 4.76

min, m/z: 461.1 [M+H]+. H NMR (500 MHz, MS - 6) : δ 7.41-7.35 (m, 5H), 7.19 (d, J = 8.5 Hz, IH),

6.78 (d,J= 12.5 Hz, H), 3.91 (d, = 6.0 Hz, 2H), 3.89 (s, 2H), 3.13-3.1 1 (m, 2H), 3.02 (s, 3H), 2.52-2.50

(m, 2H), 2.02-1 .97 (m, IH), 1.93-1.86 ( , 3H), 1.51-1.45 (m, 2H), 0.89-0.85 (m, 2H), 0.60-0.57 ( , 2H).

4-((l-(3-Fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclo^

Step 1

ter/-butyl 4-((4 (/eri-Butoxycarbonyi)-2-chioro-5 -fluorophenoxy) meihyl)piperidine- 1-carboxylate



Potassium -butoxide (6 2 g, 55.6 mmol) was added to a solution of tert-butyl 4-

(hydroxvmethyl)piperidine-l -carboxylate ( 10.0 g, 46.3 mmol) and tert-butyl 5-ehloro~2,4~difluorohenzoate

( 1 .6 g, 50.9 mmol) in DMSO (200 mL). After stirring at room temperature forlh, the reaction mixture

was diluted with water (500 mL) and extracted with EtOAc (200 mL x 3). The combined organic layers

were washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated. The residue was

purified by silica gel column chromatography (eluting with petroleum ether/ethyl acetate, from 20/1 to 5/1)

to afford the target compound ( 2.3 g, yield: 60%) as a pale yellowliquid. LCMS (ESI) m/z: 33 .9. [M-

Step 2

r --Buty l 4-((4-(te^-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)- methyl)piperidine-l -carboxylate

Palladium acetate (672 mg, 3 mmol) was added to a solution of r -buty l 4-((4-(tert-

butoxycarbonyl)cyclohexyl)methoxy)-5-chloro-2-fluorobenzoate(] 3.3 g, 30 mmol), cyclopropylboronic

acid ( 5. 16 g, 60 mmol), potassium phosphate (25.5 g, 120 mmol) and tricyclohexylphosphine

tetrafluoroborate (2.2 g, 6 mmol) in toluene (200 mL) and water ( 10 mL) under a nitrogen atmosphere.

The reaction mixture was heated at 100 °C for 16 hours then cooled to room temperature. The mixture

was diluted with water (200 mL) was and extracted wit ethyl acetate ( 100 mL x 3). The combined

organic layers were washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated.

The residue was purifi ed by silica gel column chromatography (eluting with petroleum ether/ethyl acetate,

from 10/1 to 2/1) to afford the target compound ( 10.8 g, yield: 80%) as a pale yellow liquid. LCMS (ESI)

m/z: 338.0 [M-l l l .

5-Cyclopropyl-2-fluoro-4-(piperidm-4-ylmethoxy)benzoic acid

A solution of tert-butyl 4-((4-(feri-butoxycarbonyl)-2-cyclopropyl-5- fluorophenoxy)methyl)piperidine- 1-

carboxylate ( 1.0 g, 24.5 mmol) in DCM (20 mL) and TFA (20 mL) was stirred at room temperature for 1

h The reaction was quenched with saturated aqueous sodium bicarbonate and extracted with DCM (50

mL x 3). The combined organic layers were dried over anhydrous sodium sulfate, filtered and



concentrated to give target compound (6.5 g, yield: 90%) as a white solid which was used in the next step

without further purification. . ' V (ESI) m/z: 294.1 Μ +Η] +.

Step 4

Methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate

Thionyl chloride (8 ml) was added dropwise to a solution of 5-cyclopropyl-2-fluoro-4- (piperidin-4-

ylmethoxy)benzoic acid (5.0 g, 17 mmol) in MeOH (80 ml) . After stirring at 70°C for 16 h, the solution

was concentrated to give a brown solid, which was reerystallized (petroleum ether/ ethyl acetate = 5/1) to

give the target compound as a gray solid (yield: 80%). LCMS (ESI) m z: 308.1[M+H]+.

Step 5

Methyl 4-((l-(3-fluorobenzyl)piperidin-4-yl)methoxy)-5- cyclopropyl-2-fluorobenzoate

A mixture of methyl 5~cyc3opropy]-2~fluoro~4-(piperidin-4~yimethoxy)benzoate (100 mg, 0.33 mmol), 1-

(chloromethyl)~3~fluorobenzene (48 mg, 0 33 mmo), sodium iodide (149 mg, 0 99 mmo ) and potassium

carbonate (137 mg, 0.99 mmol) in MeCN (10 mL) was stirred at 80 °C for 1 h. The reaction mixture was

diluted with EtOAc (100 mL) an brine (50 mL). The organic layer was separated, washed with brine (50

mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by silica

gel chromatography (eluting with petroleum ether/EtOAc = 5/1) to give the target compound ( 0 mg,

81%) as a pale yellow oil LCMS (ESI) m/z: 416.0 [M+H] +.

Step 6

4-((l-(3-Fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid

A mixture of methyl 4-((l-(3-fiuorobenzy3)piperidin-4-yi)methoxy)-5-cyciopropy3- 2-fluorobenzoate (

mg, 0.27 mmol) and lithium hydroxide (64 mg, 2.7 mmo ) in THF (5 mL ) and water (5 mL) was stirred at



50 °C for 3 h . After cooling to room temperature, the mixture was adjusted to a pH of 2-3 with HC1 (2M)

then extracted with EtOAc ( 0 x 2 mL). The combined organic layers were washed with brine ( 1 mL),

dried over anhydrous sodium sulfate, filtered and concentrated to give the product (68 mg, 64%) as a pale

yellow solid. LCMS (ESI) m/z: 402.1 [M+H] ÷.

4-((l-(3-Fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N- (methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80. LCMS (ESI) Method A : RT = 5.02

in, m z 479.0 [M+H] +. H NMR (500 MHz, DMSO-<i ) : δ 7.43-7.42 ( , ), 7.41-7.13 (m, 4H), 6.8 (d,

J - 12,5 z, 1H), 3.92 id. . 6.0 Hz, 2H), 3.74 (s, 2 H), 3.18 (s, 3H), 3.07-2.99 (rn, 2H), 2.30-2.28 (m, 2H),

2.04-1.98 (m, 1H), 1.874.82 (m, 3H), 1.47-1.24 (m, 2H), 0.89-0.85 (m, 2H), 0.62-0.59 (m, 2H).

EXAMPLE 89

5-Cyclopropyl-4-((l-(] -(3,5-difluorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.39 min, m/z:

5 1.0 [M+H] +. 'Ή NMR (500 MHz, DMSO-<¼): δ 7.17-7.10 (m, 4H), 6.85 (d, J = 3.0 Hz, IH), 3.91 (d, J

6.0 Hz, 2 ), 3.81-3.74 (m, i ), 3.16 (s, 3H), 3.1 1-3.08(m, IH), 2.92-2.90 (rn, IH), 2.20-2.10 (m, 2 ), 2.03

1.97 ( , Hi), 1.85-1.78 (m, 3H), 1.45-1.36 ( n , 5H), 0.89-0.85 ( , 2H), 0.64-0.61 (m, 2H).



5-Cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-

2-(3,5-Dichlorophenyl)oxirane

Sodium hydride (280 mg, 6.9 mmol) was added to an ice -cooled solution of trimethylsulfomum iodide (1.4 g,

6.9 mmol) in DMSO (40 mL). After stirring at room temperature for 30 min, 3,5-dichlorobenzaldehyde ( 1 g,

5.7 mmol) was added and mixture stirred further at room temperature for 1 h. The mixture was then quenched

with water (40 mL) and extracted with EtOAc (20 mL x 3). The combined organic layers were washed with

brine (40 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The crude product was used in

the next step without farther purification.

Step

l-(3,5-Dichlorophenyl)-2-methoxyethanol



2-(3,5-Dichlorophenyl)oxirane ( 1 g, crude) was added to a solution of sodium ( 1 .2 g, 53 mmol) in

methanol (50 mL) and the mixture heated at 60°C for 1 h. After cooling to room temperature, the mixture

was diluted with water (50 mL) and extracted with EtOAc (20 mL 3). The combined organic layers were

washed with brine (40 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue

was purified by silica gel chromatography (eluting with petroleum ether/EtOAc = 50/1) to give the target

compound ( 60 mg, 4%) as a pale yellow oil. .CMS (ESI) m z: 2 9.0 [M-H]

Step 3

l,3-dichloro-5-(l -chloro-2-methoxyethyl)benzene

The compound was synthesized as described in step 2 of Examp!

Methyl 5-cyclopiOpyl-4-((l -(l -(3,5-dichlorophenyl)-2-methoxyethyl)piperid in- 4-yl)methoxy)-2-

ffuorobenzoate

The compound was synthesized as described in step 5 of Example 88.LCMS(EST) m/z: 510.1 [M+H] ".

5-Cyclopropyl-4-((l -(l -(3,5-dicMorophenyl)-2-meth^

acid

The compound was synthesized as described in step 6 of Example 88. LCMS(ESI) m/z: 496. 1 [M+H] .



Step 6

5-Cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)-2-me

(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80. LCMS (ESI) Method A : RT = 5.78 min,

rn/z: 572.9 [\ ! l i | . H NMR (500 MHz, DMSO-i/ ) : δ 11.73 (brs, 1H), 7.50-7.49 ( , 1II), 7.39-7.38 (m, 2 ) ,

7.16 i J 8.0 Hz, 1H), 6.82 (d, ./ 13.0 Hz, 1H), 3.88 (d. ./ 5.5 Hz, 2H), 3.73-3.65 (m, 3H), 3.22 (s, 3H),

3.14 (s, 3H), 2.99-2.97 (m, H), 2.8 1-2.79 (m, 1H), 2. -2.07 (m, 1H), 2.02-1 .95 (m, 2H), 1.79- 1.71 (m, 3H),

.38-1 .28 (m, 2H), 0.89-0.85 (m, 2H), 0.63-0.60 (m, 2H).

5-Cyc1opiOpyl-4-((l -(l -(3,5-dich1orophenyl)-2-methoxyethyl)azetidin-3-yl)methoxy)- 2-fiuoro-N-



Step 1

ferr-Buty 15-cy oprop ~4-(( -( ~(3 ,5~dichlorophenyl)-2~methoxyethyl)- azetidin-3 -y1)methoxy)-2-

fluorobenzoate

The compound was synthesized as described in step 3 ofExample 80. LCMS(ESI) m/z: 524.0 [M+H] .

5-Cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxyethyl)azetidin-3-yl)methoxy)- 2-fluorobenzoic acid

The compound was synthesized as described in step 4 of Example 80. LCMS(ESl) m/z: 467 9 [M+H] +.

5-Cyclopropyl-4-((l-(l-(3,5-dichloropheny{)-2-methoxyethy{)azetidin-3- yl)methoxy)-2-fluoro-N-

(methyl sulfonyl)benzami de

The compound was synthesized as described in step 5 ofExample 80. LCMS (ESI) Method A : RT 5.26 min,

m/z: 544.8 [ !| NMR (500 MHz, DMSO-c/g): δ 7.50 (m, 1H), 7.35 (m, 2H), 7.17 (d, J = 8.0 Hz, 1H),

6.89 (d, ./= 3.0 Hz, H), 4.16 (d, = 6.0 Hz, 2H), 3.60(m, H), 3.48-3.45 (m, 1H), 3.42-3.32 (m, 3H), 3.20 (s,

3H), 3 . (s, 3H), 3.15-3.12 (m, H), 3.09-3.07 ( , IH), 2.87-2.85 (m, H), 2.04-2.00 (m, H), 0.89-0.87 (m,

2H), 0.64-0.63 (m, 2 ) .



4-((l-(3-Chlorobenzyl)piperidin-4-yi)methoxy)-5-cyclopropyl-2-fluoro- N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESi) Method A : RT = 5.35 min, m/z

494.91 ! i . Ή NMR (500 MHz, > 1S( )-</,.): δ 7.42-7.3 1 ( n. 4 . 7.19-7. 17 id. ./ 8.5 Hz, i ). 6.8 1-6.79

(d, ./ 13.0 Hz, 1H), 3.92-3.91 (m, 2H), 3.68 (br s, 2H), 3.04-2.96 (m, 5H), 2.24-2.22 (m,2H), 2.02-1 .99 (m,

IH), 1.84-1 .8 1 (d, ,/ = 12.5 Hz, 3H), 1.43-1 .40 (m, 2H), 0.89-0.86 (m, 2H), 0.61 -0.58 (m, 2H).

EXAMPLE 93

5-Cyclopropyl-2-fluoro-4-((l -(4-methylbenzyl)piperidin-4-yl)methoxy)-N- (methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 4.88 min, m/z

475.0 [M+H] +. H NMR (500 MHz, DMSO-4,): δ 7.3 1-7.29 (d, J = 7.5 Hz, 2H), 7.23-7. 18 (m, 3H), 6.79-6.77

(d, ./ 12.5 Hz, i i ! 3.92 (m, 4H), 3.16-3. 14 (m, 2H), 3.00 (s, 3H), 2.50 (s, 2H), 2.3 1 (s, 3H), 2.01 - 1.87 (m.

4H), 1.50- 1.48 ( n , 2 ), 0.88-0.86 (m, 2H), 0.59-0.58 (m, 2H).

5-Cyclopropyl-2-fluoro-4-((l -(3-fluoro-4-methoxybenzyl)piperidin-4- yl)methoxy)-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 4.70 min, m z

509.0[M+H] +. NMR (500 MHz, DM SO- ) : δ 7.29-7.27 (d, J === 12.5 Hz, 1H), 7. 19-7. 8 (d. ./ 6.0 Hz,

3H), 6.8 1-6.78 (d, J = 13.0 Hz, IH), 3.92 (m, 2H), 3.86 (m,5H), 3.14-3. 12 (m, 2H), 3.04 (s, 3H), 2.50 (s, 2H),

2.00-1 .86 (m, 4H), 1.50-1 .48 (m, 2H), 0.88-0.86 ( , 1). 0.60-0.59 (m, 2H).



EXAMPLE 95

(S)-5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -((4-(methylsulfonyl)-

phenyl)(phenyl)methyl)azetidin-3-yl)methoxy)benzamide

The compound was synthesized as described in Example 8 1. LCMS (ESI) Method A : RT = 4 99 min, m z

587.3 [M+H]+. ¾ NMR (500 MHz, MeOD-t¾): δ 7.90 (d, = 8.0 Hz, 2H), 7.73 (d, J = 8.5 Hz, 1). 7.45 (d, J

= 7.0 Hz, 2H), 7.37-7.25 (m, 3H), 7.23 (d, J 7.0 Hz, II I). 6.76 (d, J 12.5 Hz, 1H), 4.66 (s, 1). 4.20 (d, ./

6.0 Hz, 2H), 3.47-3.33 (m, 2H), 3.24-3. 16 (in, 5H), 3 .09 (s, 3H), 3.03-3.00 (m, 1H), 2.10 t. ./ 10.5 Hz, 1H),

0.94-0.90 (m, 2H), 0.70-0.67 (m, 2H).

(^)-5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l-((4-(methylsuifonyl)-

phenyl)(phenyl)methy1)azetidin-3-y])methoxy)benzamide

The compound was synthesized as described in Example 8 . LCMS (ESI) Method A : RT 4.99 min, m/z

587.2 [M+H] H NMR (500 MHz, O-d4) : δ 7.91 (d, = 8.5 Hz, 2H), 7.74 (d, J = 8.0 Hz, 2H), 7.45 (d, J

= 7.0 Hz, 2H), 7.34-7.3 1 (m, 3H), 7.26 (d, = 7.0 Hz, 1H), 6.85 (d, J = 13.0 Hz, IH), 4.71 (s, 1H), 4.25 (d, ./ =

6.0 Hz, 2H), 3.50-3.43 (m, 2H), 3.34-3.21 ( , 5H), 3.09 (s, 3H), 3.06-3.04 (m, IH), 2.10 ( . ./ 10.5 Hz, H),

0.97-0.93 (m, 2H), 0.70-0.67 (rn, 2H).



5-Cyclopropyi-4-((l-(l-(3,5-dic!ilorophenyi)eiliyl)piperidin-4-yi)metlioxy)- 2-fluoro-N-

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT 6.17 min, m z

543.0 [M+H] NMR (500 MHz, D-c ) : δ 7.5 (s, 3H), 7.35 i J 8.5 Hz, 1H), 6.63 (d, ./ 12.5 Hz,

1H), 4.14 (s, 1H), 3.82 (s, 2H), 3.54 (d, ./ = 10.0 Hz, I H), 3.2 1 (d, J = 12.5 Hz, 4H), 2.66-2.62 (m, 2H), 2.09-

2.00 (m, 4H), 1.69-1 .59 (m, 5H), 0.88 (m, 2H), 0.63 ( , 2H).

EXAMPLE 98

5-Cyclopropyl-4-(( 1-(1 -(3 ,5-dichlorophenyl)ethyl)azetidin- 3-yl)methoxy)-

2-fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 80. LCMS (ESI) Method A : RT 5.5 min, m/z

515.0[M+H] . Ή NMR (500 MHz, MeOD-t¾)i δ 7.43 (s, IH), 7.38-7.35 (m, 3H), 6.77 (d. ./ 13.0 Hz, IH),

4.20-4. 17 (m, 2H), 3.79 (s, 2H), 3.58 (d, J = 7.0 Hz, IH), 3.49 (d, ./ = 4.0 Hz, 2H), 3.25 (s, 3H), 3.11 (t, J =

13.0 Hz, IH), 2.09-2.06 (m, IH), 1.36 (d, ./ 6.5 Hz, 3H), 0.94 (m, 2H), 0.68 ( , 1).

(R)-5 -Cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)-benzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chirai SFC

from the racemate. Chirai HPLC (column: AD-3, 4.6 150 mm, 3 µη ; mobile Phase: n-hexane (0. 1% DEA) /



EtOH 0.1% DEA) = 90/10; flow: 1 mL/min; column temperature: 40 °C; RT = 6.59 m ). LCMS (ESI)

Method A : RT = 6.13 min. m z 543.0[M+H] +. i NMR (500 MHz, i ) - : : δ 7.5 1 (s, l i ). 7.40 (d, ./ 1.5

Hz, 2H), 7.17 (d, J - 8.5 Hz, ). 6.82 id. . 12.5 Hz, 1H), 3.91 (d, J - 5.5 Hz, 2H), 3.70 . 4.0 Hz, IH),

3 .32 (s, 3 . 3.03 (d, ./ 8.5 Hz, ). 2.86 (t, J = 12.0 Hz, ). 2.05 4 .99 (m, 3H), 1.83-1 .76 (m, 3H), .40-

1.33 (m, 5H), 0.89-0.86 (m, ? \ . 0.63-0.59 (m, 2H).

EXAMPLE 0

(S)-5-Cyclopropyl-4-((l -(l-(3,5-dichlorophrayl)ethyl)piperidin-4-yl)inethoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 99. Chiral HPLC (column: AD-3, 4.6 x 150 mm,

3 µη ; mobile Phase: n-hexane (0.1 % DEA) / EtOH 0.1% DEA) = 90/10; flow: 1 mL/min; column

temperature: 40 °C; RT = 9.38 min). LCMS (ESI) Method A : RT = 6.06 min, m z 542.9[M+H] +. NMR

(500 MHz, ! >-./ : δ 7.50 is. i l . 7.39 (s, 2 ). 7.19 (d, J 8.5 Hz, Hi), 6.78 (d, ./ 12.5 Hz, II I). 3.89 (d,

J = 5.5 Hz, 2H), 3 .65 (s, IH), 3.03-2.99 (m, 4H), 2.84 d ./ 11.0 Hz, 1H), 2.04- 1.98 (m, 3H), 1.82-1 .75 (m,

3H), 1.38-1 .3 1 (m, 5H), 0.88-0.85 (m, 2H), 0.61 -0.57 (m, 2H).

EXAMPLE 101

5-Cyclopropyl-4-((l -(l-(3,5-dichloiOphenyl)ethyl)piperidin-4-yl)methoxy)- N-(ethyisulfonyl)-2-

fluorobenzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 6.22 min, m/z

557.0 III . NMR (500 MHz, DMSO-i/6) : δ 7.52 (s, IH), 7.42 (s, 2H), 7.14 id. . 9.0 Hz, 1H), 6.89 (d,

J ----- 12.5 Hz, H i ). 3.92 (d. ./ 6.0 Hz, 2H), 3.75 (s, IH), 3 .38 (d, ./ 7.0 Hz, 2H), 3.06 d. ./ 10.0 Hz, IH),

2.89 (d, J = 9.5 Hz, IH), 2.12- 1.99 (m, 3H), 1.84-1 .77 (m, 3H), 1.40-1 .35 (m, 5H), 1.21 (t, ,/ = 14.5 Hz, 3H),

0.89-0.85 (m, 2H), 0.65-0.62 (m, 2H).



EXAMPLE 2

5-Cyclopropyi-N-(cyelopropylsulfo^

fluorobenzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT 6.26 min, m z

569.0 [M+H] NMR (500 MHz, DMSO- /6) δ 7.52 (s, III), 7.4 1 (s, 2Ή ), 7.14 . ./ 8.0 Hz, 1H), 6.90 (d,

= 13.0 Hz, 1H), 3.93 (d, J =5.5 Hz, 2H), 3.73 (s, 1H), 3.06-3.02 ( , 2H), 2.89 (d, = 8.5 Hz, 1H), 2. - .99

(m, 3H), .84- .77 (m, 3H), 1.41 - 1.34 (m, 5H), 1.06- 1.0 1 (m, 4H), 0.90-0.86 (m, 2H), 0.65-0.62 (m, 2H).

EXAMPLE 103

N-(Azetidin- 1-y!sulfonyl)-5 -cyclopropyi-4-(( 1-(1-(3,5-dichlorophenyl)-ethyl)piperidin-4-yl)methoxy)-2-

f uorobenzami de

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 6.34 min: m/z

583.9 [M+H] +. Ή NMR (500 MHz, DMSO- ): δ 7.48 (s, 1H), 7.38 (d, ./ 1.5 Hz, 2H), 7. 19 (d, ./ 7.5 Hz,

1H), 6.8 1 (d, J = 12.5 Hz, 1H), 3.88 (d, ,/ = 22.5 Hz, 6H), 3.61 (d, ./ = 6.5 Hz, 1H), 2.97 (d, ,/ = 10.5 Hz, 1H),

2.8 1 (d, J 10.0 Hz, 1H), 2.08- .96 (m, 5H), 1.82-1 .74 ( , 3H), 1.37- 1.30 (m, 5H), 0.88 (m, 2H), 0.61 (m,

2H).

EXAMPLE 104

4-((l-(4-Chlorobenzyl)piperidin-4-yi)methoxy)-5-cyclopropyl-2-fluoro- N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.29 min, m/z

494.9 [M+H]+. NMR (500 MHz, l ) S -r/,.): δ 7.41 (d, ./ 8.0 Hz, 2H), 7.36 (d, J 8.5 Hz, 2H), 7.20 (t, J

8.5 Hz, HI), 6.74 (d, J 13.0 Hz, Hi), 3.90 (d, ./ 5.5 Hz, 2H), 3.61 (s, 2H), 2.93 (d, 9.0 Hz, 5H), 2.16



(s, 2H), 1.99 (d, ,/ = 5 5 Hz, 1H), 1.80 (d, J = 1 .0Hz, 3H), 1.40 [d, J = 1 .0 Hz, 2H), 0.87-0.86 (m, 2H), 0.56

( . 2H).

4-((l -(2-CMoro-4-fluoroben2yl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.69 min m z

5 3.0 [M+H]+. Ή NMR (500 MHz, DMSO-a 6) : δ 7.57 (t, J = 15.0 Hz, 1H), 7.45 (t, J = 9.0 Hz, H), 7.27-

7.24 ( n. i ). 7.16 (d, ./ 8.5 Hz, IH), 6.89 (d. ./ 12.5 Hz, ). 3.95 i d . 5.5 Hz, 2 ). 3.70 (s, 2H), 3.21 (s

3H), 2.97 (d, J = 10.5 Hz, 2H), 2.28 (t, J = 22Hz, 2H), 2.02 (t, J = 10.0 Hz, IH), 1.87- 1.81 (m, 3H), 1.41 (d,

= 11.5 Hz, 2H), 0.89 (m, 2 i \ ). 0.64 (m, 2H).

EXAMPLE 6

5-Cyclopropyl-4-((l -(2,4-dichlorobeiizyl)piperidin-4-yl)methoxy)-2- f!uoro-N-(methy]sulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT 6.03 min, m z

528.8[Μ -ί-Η ]+. Ή NMR (500 MHz, i) O , /,, : δ 7.61 (s, IH), 7.54 (d, ./ 8.0 Hz, IH), 7.45 ·. ./ 9.0 Hz,

IH), 7.15 (d, J = 8.5 Hz, IH), 6.90 (d, J = 13.0 Hz, IH), 3.95 (d, J = 6.0 Hz, 2H), 3.67 (s, 2H), 3.23 (s, 3H),

2.94 (d, = 10.5 Hz, 2H), 2.24 (t, J = 22Hz, 2H), 2.03-1 .99 (m, IH), 1.86- 1.80 (m, 3H), 1.13-1 .37 (m, 2H),

0.89 (m, 2H), 0.65 (m, 2H).



EXAMPLE 187

4-((l -(2,5-bis(trifluoromethyl)benz} l)-4~nietliylpipe

(methyl sulfonyl)benzami e

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 4-((2-cyclopropyl-

5-fluoro-4- ((methylsulfonyl)carbamoyl)phenoxy)methyl) -4-methylpiperidine- -carboxylate (Example 73

step 1-2) and 2,5-bis(trifluoromethyl)benzaldehyde. LCMS (Method F): RT=4.76 in, m/z: 577.2 [M+H]

Τ NMR (400 MITz, DMSO-d6) δ 1.76 (s, HI), 8.15 (d, J 1.7 Hz, 1). 7.96 d, J - 8.2 Hz, HI), 7.85

(dd, ./ 8.3, 1.5 Hz, ). 7 .18 (d, J === 8.3 Hz, 1H), 6.96 d. ./ 12.9 Hz, ). 3 .86 (s, 2 !. 3.77 (s, 2H),

2.64 - 2.53 (m, 2H), 2.47 - 2.36 (m, 2H), 2.08 - 1.98 (m, 1H), 1.8 1 - 1.68 (m, 2H), 1.52 - 1.39 (m, 2H),

1.09 (s, 3H), 0.94 - 0.83 (m, 2H), 0.71 - 0.62 (m, 2H).

EXAMPLE 188

(S)-4-((! -((3-Cyanophcnyl)(pheny3)meth

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 8 . Chiral HPLC (column: OJ-H, 4.6 x 250 mm, 5

µ : mobile Phase: A : supercritical CO-,, B: MeOH, A : B=75 :25; flow: 2.25 mL/min; column temperature:

36 °C; RT 6.85 min). LCMS (ESI) Method A : RT 5.66, m/z: 534.2 [M+ ]. NMR (500 MHz,

MeOD-d4): δ 7.82 (s, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.60 i . 7.5 Hz, 1H), 7.52-7.49 (m, 1H), 7.45-7.43 (m,

2 . 7.35-7.32 (m, 3H), 7.27-7.24 (m, ). 6.85 (d, J = 13.0 Hz, 1H), 4.63 (s, 1H), 4.24 d. ./ 6.5 Hz, .? ! ).

3.47-3.43 (m, ?. . 3.33 (s, 3H), 3.23-3.20 (m, 2H), 3.04-3.02 (m, H), 2.13-2. 10 (m, 1H), 0.97-0.94 (m, 2H),

0.70-0.67 (m, 2H).



(R)-4-((l -((3-Cyanophenyl)^henyl)methyl)azetidm-3-yl)methoxy)-5-cyclopropyl-2-f1uoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm, 5

fim; mobile Phase: A : supercritical CO2, B: MeOH, A : B=75:25; flow: 2.25 mL/min; column temperature:

36 °C; RT 8.24 min). LCMS (ESI) Method A : RT 5.34 min, m/z: 534.3 [Μ+ ] . NMR (500 MHz,

MeOD-d4): δ 7.82 (s, Hi), 7.77 (d, J ------ 8.5 z, 1H), 7.60 id. . 7.5 Hz, Hi), 7.52-7.49 (m, Hi), 7.45-7.43 (m,

2 . 7.35-7.32 (m, 3H), 7.27-7.24 (m, Hi), 6.85 (d, J = 12.5 Hz, Hi), 4.63 (s, Hi), 4.24 id. ./ 6.0 Hz, .?! ).

3.47-3.41 (m, 2H), 3.33 (s, 3H), 3.23-3.20 (m, 2H), 3.04-3.02 (m, 1H), 2.12-2.09 (m, 1H), 0.96-0.94 (m, 2H),

0.69-0.68 (m, 2H).

(S)-4-((l-((4-Cyanophenyl)(phenyl)methyl)azetidin-3-yl)methoxy)-5-cyclopropyl-2-fluoiO-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: AD-H, 4.6 x 250 mm,

5 µ η ; mobile Phase: A : supercritical C0 2, B : MeOH (0.1% DEA), A : B=65:35; flow: 1.95 mL/min;

column temperature: 40 °C; RT = 4.13 min). LCMS (ESI) Method A : RT = 5.64 min, m/z: 534.2 [M+H+] .

NMR (500 MHz, MeOD-d4): δ 7.69-7.64 (m, 4H), 7.43 (d, J - 7.0 Hz, 2H), 7.34-7.31 (m, 3H), 7.26-

7.23 (m, Hi), 6.84 (d, ./ 13.0 Hz, 1H), 4.65 (s, ). 4.23 (d, ./ 6.0 Hz, 2H), 3.48-3.40 (m, 2H), 3.31 (s,

3H), 3.25-3.18 (m, 2H), 3.05-3.01 (m, IH), 2.12-2.08 (m, 1H), 0.97-0.93 (m, 2H), 0.70-0.67 (m, 2H).



(R)-4-((l -((4-Cyanophenyl)^henyl)methyl)azetidm-3-yl)methoxy)-5-cyclopropyl-2-f1uoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 81 Chiral HPLC (column: AD-H, 4.6 250 mm,

5 µη ; mobile Phase: A : supercritical C0 2, B : MeOH (0. 1% DEA), A : B=65 :35; flow: 1.95 mL/min;

column temperature: 40 °C; RT = 6.36 min). LCMS (ESI) Method A : RT = 5.64 min, m/z: 534.2 [M+H+] .

H NMR (500 MHz, MeOD-d4): δ 7.69-7.64 (m, 4H), 7.43 (d, J 7.5 Hz, 2H), 7.34-7.30 ( , 3H), 7.26-

7.23 (m, 1H), 6.82 (d, J = 13.0 Hz, 1H), 4.63 (s, ), 4.22 d. ./ 5.5 Hz, 2H), 3.47-3 .39 (m, 2H), 3.29 (s,

3H), 3.24-3. 6 (m, 2H), 3.05-3.00 (m, 1H), 2.13-2.07 (m, H), 0.96-0.92 (m, 2H), 0.70-0.66 (m, 2H).

(S)-5-Cyelopropyl-2-fiuoro-N-(methy3sulfo^

methyl)azeti din-3 -yl)methoxy)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm,

5 µιη ; mobile Phase: A : supercritical CO;,, B : MeOH (0. 1% DEA), A : B==80:20; flow: 2.4 mL/min; column

temperature: 40 °C; RT = 3.62 min). LCMS (ESI) Method A: RT = 6.36 min, m/z: 593.2 [M+H+] . lH

NMR (500 MHz, MeOD-d4): δ 7.55-7.53 (m, 2H), 7.44-7.42 (m, 2H), 7.34-7.3 1 ( , 3H), 7.26-7.22 (m,

3H), 6.80 id. . 12.0 Hz, 1H), 4.63 (s, ), 4.2 1 (d, ./ 6.0 Hz, 2H), 3.47-3.45 ( , 2H), 3.33-3.3 1 (m, 5H),

3.10-3.00 (m, 1H), 2.10-2.09 (m, H), 0.95-0.92 (m, 2H), 0.68-0.67 (m, 2H).



113

(R)-5 -Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(phenyl(4-(trifluoiOmethoxy)phenyl)methyl)-

azetidin-3-yl)memoxy)berizamide

The compound was synthesized as described in Example 81. Chiral HPLC(column: OJ-H, 4.6 x 250 mm,

5 µτη ; mobile Phase: A : supercritical C0 2, B : MeOH (0.1% DEA), A : B-80:20; flow: 2,4 mL/min; column

temperature: 40 °C: RT === 4 . in). LCMS (ESI) Method B : RT === 6.38 min, m/z: 593.2 | i | . H

N MR (500 MHz, MeOD-d4): δ 7.55-7.53 (m, 2H), 7.44-7.42 (m, 2H), 7.36-7.32 (m, 3H), 7.27-7.23 (m,

3H), 6.84 (d, J = 2.5 Hz, H), 4.71 (s, 1H), 4.23 (d, J = 6.0 Hz, 2H), 3.53-3.5 (m, 2H), 3.40-3.20 (m, 5H),

3.08-3.07 (m, 1H), 2.12-2.09 (m, 1H),Q.97-Q.93 (m, 2 ), 0.70-0.67 (m, 2H).

EXAMPLE 114

(S)-4-((l-((5-Chloro-6-isopropoxypyridin-3-yl)(phenyl)methyl)azetidin- 3-yl)methoxy)-5-cyclopropyl-2-

fl uoro-N-(methy] sulfonyl)benzami de

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm,

5 µιη; mobile Phase: A : supercritical CO;,, B : MeOH (0.1% DEA), A : B=75:25; flow: 2.25 mL/min;

column temperature: 40 °C; RT = 4.49 min). LCMS (ESI) Method A : RT = 5.88 min, m/z: 602.1 [M+H +]

T NMR (500 MHz, MeOD-d4): δ 8.04 (d, J 5.0 Hz, 1H), 7.46 (m, 2H), 7.36-7.25 (m, 5H), 6.84 (d, J -

13.0 Hz, 1H), 5.34-5.29 (m, 1H), 5.01 (s, 1H), 4.19 (d, J = 5.5 Hz, 2H), 3.53-3.50 (m, IH), 3.30-3.28 (m,

5H), 3.15-3.12 (m, IH), 3.04-3.01 (m, 1H), 2.19-2.15 (m, IH), 1.36 (d, ,/ = 6.5 Hz, 3H), 1.32 (d, J = 6.5 Hz,

3H), 1.01-0.97 (m, 2H), 0.71-0.70 (m, 2H).



(R)-4-((l-((5-Ch1oro-6-isopropoxypyridin-3-yty

fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 x 250 mm,

5 µ η ; mobile Phase: A : supercritical C0 , B: MeOH (0.1% DEA), A : B=75:25; flow: 2.25 mL/min;

column temperature: 40 °C; RT = 4.49 mi ). LCMS (ESI) Method A : RT = 5.56 in, lz 602.2 [M+ ].

T NMR (500 MHz, MeOD-d4): δ 8.04 (d, J 5.0 Hz, IH), 7.46 (m, 2H), 7.36-7.25 (m, 5H), 6.85 (d, J -

13.0 Hz, IH), 5.34-5.30 (m, IH), 5.01 (s, IH), 4.19 >i . 5.0 Hz, 2H), 3.53-3.50 (m, IH), 3.32-3.30 (m,

5H), 3.15-3.12 (m, IH), 3.04-3.01 (m, ), 2.19-2.15 (m, IH), 1.36 (d, ,/ = 6.5 Hz, 3H), 1.32 (d, J = 6.5 Hz,

3H), 1.01-0.97 (m, 2H), 0.71-0.70 (m, 2H).



Step 1

Methyl 5-cyclopropyl-2-fluoro-4-((l-(2,2,2-trMuoroethyl)piperidin- 4-yl)methoxy)benzoate

A mixture of methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate (180 mg, 0.59 mmol),

2,2,2-trifluoroethyl trifluoromethanesulfonate ( 151 mg, 0.65 mmol) and DIPEA ( 152 mg, 1.18 mmol) in

THF ( 5 mL) was stirred at 60 C for 2 h. The reaction mixture was diluted with ethyl acetate (30 niL),

washed with brine (50 x 2 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The

residue was purified by silica gel chromatography (elutmg with petroleum ether/ethyl acetate - 5/1) to give

the target compound ( 60 mg, 69%) as a yellow solid. LCMS (ESI) m/z: 390.2 [M+H] +.

Step 2

5-Cyclopropyl-2-fluoro-4-(( l-(2,2,2-ti -ifluoroethyl)piperidin-4- yl)methoxy)benzoic acid

A mixture of methyl 5-cyclopropyl-2-f!uoro-4-((l -(2,2,2-trifluoroethyl)piperidin- 4-yl)methoxy)benzoate

( 160 mg, 0.4 mmol) and lithium hydroxide (250 mg, 10.0 mmol) in THF (10 mL ) and L O (10 mL) was

stirred at room temperature for 2 h. The mixture was diluted with EtOAc (50 mL), washed with H (2.0

M, 1 mL), brine (50 x 2 mL), dried over anhydrous sodium sulfate, filtered and concentrated to give the

target compound (120 mg) as yellow solid which was used in the next step without further purification.

LCMS (ESI) m/z: 376.0 [M+H] +.

Step 3

5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(2,2,24rifluoroethyl)-piperidin-4-yl)methoxy)-

benzamide

A mixture of 5-cyclopiOpyl-2-fluoiO-4-((l -(2,2,2-trifluoroethyl)piperid in- 4-yl)methoxy)benzoic acid (120

mg, 0.32 mmol), methanesulfonamide (45.6 mg, 0.48 mmol), EDC1 (92 mg, 0.48 mmol) and DMAP (59

mg, 0.48 mmol) i DCM (20 mL) was stirred at 25 C for 6 h. The reaction mixture was diluted with



EtOAc ( 0 m ), washed with H (2.0 M , 20 mL), brine (50 x 2 mL), dried over anhydrous sodium

sulfate, filtered and concentrated. The residue was purified by reverse phase combiflash (25 -30% MeCN

in 0.5% NH4HCO 3) to give the target product (65.0 g , 45%) as a white solid. LCMS (ESI) Method A :

RT = 5.97 min, m/z: 453. 1 [M+Hf. -NMR (500 MHz, MeOH-<¾): δ 7.36 (d, = 8.5 Hz, H), 6.65 (d, J

= 12.5 Hz, ). 3.90 d . ./ 5.5 Hz, 2H), 3 . 1-3.05 (m, 7H), 2.46-2.42 ( , .? ! ). 2.08-2.06 (m, H i ). 1.89

1.86 ( , 3H), 1.55-1 .52 (m, 2H), 0.91 -0.87 (m, 2H), 0.67-0.65 (m, 2H).

EXAMPLE 117

5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-(( l-(3,3,3-trifluoropropyl) piperidin-4-yi)methoxy)-

benzamide

The compound was synthesized as described in Example 37. LCMS (ESI) Method A : R T = 4.66 min, m/z:

467.0 [M+H] +. "Ή - M R (500 MHz, MeOD-<¾): δ 7.24 (d, J = 8.5 Hz, 1H), 6.56 (d, J = 12.5 Hz, 1H), 3.8 1

d, ./ 5.5 Hz, 2H), 3.01 (s, 3H), 2.96-2.94 (m, 2 ), 2.60 ( n , 2H), 2.39-2.33 ( , 2H), 2 .11-2.07 (m, 2 ),

1.97-1 .93 (m, 1H), 1.84- 1.8 1 (m, 2H), 1.47- 1.42 (m, 2H), 1.224 .20 (m, IH), 0.79-0.76 (m, 2H), 0.54-0.53

(m, 2H).

EXAMPLE 118

(S)-5-Cyclopropyl-2-fluoro-N-(methy3sulfonyi)-4-((l -(phe

yl)methoxy)benzamide

The compound was synthesized as described in Example 8 1. hiral HPLC (column: AD-H, 4.6 250 mm,

5 µη ; mobile Phase: A : supercritical C0 2, B : MeOH (0. 1% DEA), A : B===75 :25; flow: 2.25 mL/min;

column temperature: 40 °C; R T = 4.55 min). LCMS (ESI) Method A : R T = 4.86 min, m/z 5 10.3 [M+H] +.

H NMR (500 MHz, CDC1 ) : δ 8.5 1 (d, J = 3.0 Hz, H), 7.62-7.57 (m, 2H), 7.50-7.47 (m, 3H), 7.29-7.22

( n. 4H), 7.11 is. IH), 6.61 (d, J 14.5 Hz, H), 4.6 1 (s, I I I). 4.20 d . . 6.0 Hz, 2H), 3.41 (s, 5H), 3 . 14 (s,

. 3.01 (s, IH), 2.04 (m, IH), 0.94 (m, 2H), 0.65 (m, 2H).



(S)-5-Cye{opr py]~2- or0-

yi)methoxy)benzaimde

The compound was synthesized as described in Example 81 Chiral HPLC (column: AD-H, 4.6 250 m ,

5 µη ; mobile Phase: A : supercritical C0 2, B: MeOH (0.1% DEA), A : B=75:25; flow: 2.25 mL/min;

column temperature: 40 °C; RT = 5.70 min). LCMS(ESI) Method A : RT = 4.86 min m/z: 5 0.3 [M+H]+.

H NMR (500 MHz, CDC1 ) : δ 8.50 (d, J 4.5 Hz, 1H), 7.64-7.57 (m, 2H), 7.50-7.47 (m, 3H), 7.31-7.21

(m, 4H), 7.12-7.10 (m, ). 6.60 (d, J = 14.5 Hz, ). 4.60 (s, ). 4.20 (d, J = 6.0 Hz, 2H), 3.41 (s, 5H),

3.15 (s, 1H), 3.01 (s, 1H), 2.06-2.01 (m, 1H), 0.93 (m, 2H), 0.65 (m, 2H).

(S)-5-Cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)ethyl)azetidin-3- yl)methoxy)-2-fluoro-N-

(methylsulfoiiyl)benzamide



Step 1

(S,E)-N -(l -(3,5-Dichiorophenyl)ethylidene)-2-methylpropane-2-sulf!namide

Tetraisopropoxytitanium (6. 4 g, 21.2 mmol) was added to a solution of 3,5-dichlorophenyl ethanone (1.0

g, 5.3 mmol) and (S)-2-methylpropane -2- sulfinamide ( 1.28 g, 10.6 mmol) in dry TIIF (20 L . After

stirring at 80 °C for 6 h, ethyl acetate ( 5 mL) and brine was added to quench the reaction. The white

precipitate was filtered and the filtrate was concentrated and purified by silica gel chromatography (eluting

with ethyl acetate/ petroleum ether = 1/1 0) to give the target compound as a yellow solid ( 1.24 g, 80%).

LCMS (ESI): m z 292.0 j\ ί · i j .

Step 2

(S)-N -(S)- l -(3,5-Dich1orophenyl)ethyl )-2-methylpropane -2-sulfinamide

Sodium borohydride (0.49 g, 12.9 m ol) was added to a solution of (S, -N -(l -(3,5-

dichlorophenyl)ethylidene)-2-methylpropane-2-sulfinamide ( 1.24 g, 4.3 mmol) in T IF (20 mL, with 2%

H20 ) at -60 °C. After stirring at room temperature for 3 , the solvent was removed under reduced

pressure and the cmde product was purified by silica gel chromatography (eluting with ethyl

acetate/petroleum ether = 1/12) to afford target compound ( .07 g, 85%) as white solid. LCMS (ESI): m z

294.0 [M+H] -NMR (CDC13, 500 MHz): δ 7.28 (t, ./ 2.0 Hz, ). 7.23 d. ./ 2.0 Hz, 2H), 4.48 ( ,

1H), 3.41 (d, ,/ = 2.5 Hz, 1H), 1.49 (d, J = 6.5 Hz, 3H), 1.24 (s, 9H).

Step 3

(S)- 1-(3 ,5-Dichlorophenyl)ethanamine hydrochloride

HC1 ( 1M in MeOH, 10 mL) was added to a solution of ( -N -( )- l -(3,5-dichlorophenyl)ethyl)-2-

methylpropane-2-sulfinamide ( 1.07 g, 3.66 mmol) in MeOH (5 ml). After stirring at room temperature for



2h, the mixture was diluted with ethyl acetate (30 mL). The resultant white precipitate was filtered and

washed with ethyl acetate ( 10 mL) to provide the target compound (820 mg, 99%) as a white solid. LCMS

(ESI): m z 90.0 .

Step 4

(S)- -B tyl 5-cyclopropyl-4-((l -( -(3,5-dichlorophenyl)ethyl)azetidm~3~ yl)methoxy)-2-fiuorohenzoate

The compound was synthesized as described in step 4 of Example 5. LCMS (ESI): m/z 494. 1 jM ! .

(S)-5-Cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)ethyl)azetidin-3-yl)methoxy)- 2-fluorobenzoic acid

The compound was synthesized as described in step 5 of Example 5. LCMS (ESI): m/z 438. 1 [M+H] ' .

Step 6

(S)-5~Cyclopropyl-4-((l ~(l -(3,5-d 1orop 2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in step 6 of Example 5. C iral HPLC (column: OZ-H, 4.6 250

mm, 5 µιη ; mobile Phase: A: supercritical C0 2, B: MeOH (0. 1% DEA), A : B=65 :35; flow: 1.95 mL/min;

column temperature: 40 °C; RT = 7.28 mi ). LCMS (ESI) Method A : RT = 5.55 min m/z 5 14.9 [M+H] +. ¾ -

NMR !(. ' !)(. ']·.. 500 MHz): δ 7.58 (d, J 9.0 Hz, 1). 7.23 (m, I). 7.19 (d, . 2.0 Hz, 2 !). 6.59 (d, ./ 14.5

Hz, i l ), 4. 7 (m, 2H), 3.38 (m, 4H), 3.30 (m, 2H), 3.07 (m, 2H), 2.92 (m, 1H), 2.02 (m, 1H), 1.18 (d, 3H),

0.94 (m, 2H), 0.66 (m, 2H).



(R)-5-Cycl opropyl -4-((1-( -(3 ,5-di h orophenyl)ethyl)azetidin-3 -y l)methoxy )-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 4 1. Chiral HPLC (column: OZ-H, 4.6 x 250 mm, 5

|im; mobile Phase: A : supercritical C0 , B : MeOH (0. 1% DEA), A : B=65 :35; flow: 1.95 JL m in ; column

temperature: 40 °C; RT = 5.37 min). LCMS (ESI) Method A : RT = 5.41 min m/z 5 4.8 j i j . -NMR

(CDC13, 500 MHz): δ 7.58 (d. J 9.0 Hz, Hi), 7.23 (m, III). 7.19 (d, J 2.0 Hz, 2 ). 6.59 (d, ./ 14.5 Hz,

1H), 4.17 (m, 2H), 3.38 (m, 4H), 3.30 (m, 2H), 3.07 (m, 2H), 2.92 (m, 1H), 2.02 (m, 1H), 1.18 (d, 3 ), 0.94

(m, 2H), 0.66 (m, 2H).

EXAMPLE 122

4-((l -(5-chloro -2-(trifluoromethyl)benzyl )-4-methylpiperidin -4-yl)methoxy ) -5-cyclopropyl

(methyisulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 4-((2-eyclopropyl-

5-fluoro -4-((methylsulfonyl)carbamoyl)phenoxy)methyl )-4-methylpiperidine- l -carboxylate (Example 73

step 1-2) and 5-chioro -2-(trifluoromethyl)benzaidehyde. LCMS (Method F): RT=4.76 min, m/z: 577.2

\ 1· i +.



5-cyciopropyl-4-((l-(3,5-dieh3orobenzyl)-4-m^

(methyl sulfonyl)benzami de

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 4-((2-cyclopropyl-

5-fluoro-4- ((methylsulfonyl)carbamoyl)phenoxy)methyl) -4-methylpiperidine- -carboxylate (Example 73

step 1-2) and 3,5-dichlorobenzaidehyde. LCMS (Method F): RT=4.64 mm, m/z: 543.2 [M+H] . NMR

(400 MHz, DMSO~d6) δ 7.54 (t, J .9 Hz, ), 7.41 (d, J = 2.0 Hz, 2H), 7.20 (d, J = 8.4 Hz, ), 6.90 (d,

I 12.9 Hz, i l l). 3.84 (s, 2 3.72 (s, 2H), 3.19 (s, . 2.76 - 2.61 ( , 2 ). 2.06 - 1.96 (m, ). 1.76 -

1.64 (m, 2H), 1.50 (d, J === 14.0 Hz, 2H), 1.09 (s, 3H), 0.94 - 0.83 ( , 2H), 0.69 - 0.59 (m, 2H).

EXAMPLE 4

(S)-5-Cyclopropyl-2-fluoro-4-((l-((2-f1uoropheny1)^henyl)methyl)azetidin-3-yl)methoxy)-N-

(methylsuifonyi)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm,

5 µη ; mobile Phase: A : supercritical C0 2, B : MeOH (0.1% DEA), A : B=85:15; flow: 2.25 mL/min;

column temperature: 40 °C; RT = 14.2 in). LCMS (ESI) Method A : RT 5.48 min, m/z: 527.2 [M+H] +.

H-NMR (50() MHz, DMSO- ,): 87.64-7.62 (m, II), 7.43-7.03 (m, 9H), 6.81 (d, 12,5 Hz, H), 5.00 (s,

). 4.18 (d. ./ 5.0 Hz, 2H), 3.55-3.46 (m, ·. 3.28 (m, 4H), 3.07-3.05 (m, ). 2.16-2.13 (m, ).

0.98-0.96 (m, 2H), 0.69-0.68 ( , 2H).



(U)-5-Cyclopropyl-2-fluoro-4-((l-((2-fluoro

(methyl sulfonyl)benzami e

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm,

5 µιη ; mobile Phase: A : supercritical CO;,, B : MeOH (0. 1% DEA), A : B==85 :15; flow: 2.25 mL/min;

column temperature: 40 °C; RT = 16.3 mm). LCMS (ESI) Method A : RT = 5.69 min, m z: 527.2 [M+H] .

i !- Vl (500 MHz, !>MS >- : 57.64-7.6 1 ( . 1H), 7.43-7.03 (m, 9H), 6.83 (d, ,/ 3.0 Hz, . 5.05 s .

), 4 .19 id. ./ 5.5 Hz, 2H), 3.59-3.40 (m, 4H), 3.28 (s, 3H), 3.10-3.08 (m, IH), 2 .17-2. 13 ( , Hi), 0.98-

0.96 (m, 2H), 0.7 1-0.68 (m, 2H).

EXAMPLE 6

5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(4-(trifluoromethyl)benzyl)piperidin-4-

yl)methoxy)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.54 min, m z:

528.9 [M+H] -NM (500 MHz, DMSO-t¾,): 07.74 7 58 (m, 4H), 7.16 (d, ./ 8.5 Hz, IH), 6.86 (d, J

= 12.5 Hz, IH), 3.94 (d, = 6.0 Hz, 2H), 3.79 (s, 2H), 3.16 (s, 3H), 2.99-2.98 (m, 2H), 2.29-2.26 (m, 2H),

2 02-1.99 (m, H), 1.88-1 .82 (m, 3H), 1.44-1 .42 ( , 1). 0.89- 0.86 (m, 2H), 0.64-0.61 ( , 2H).

5-Cyclopropyl-2-fluoro-4-(( l-(2-fluorobenzyl)piperidin-4-yl)methoxy)- N-(methylsulfonyl)benzamide



The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 4.89 min, m/z:

479.0 [M+H]+. 1H-NMR (500 MHz, MeOH - ): 87.46-7.36 ( , 2H), 7.23-7. 6 (m, 3H), 6.83 (d, J = 2.5

Hz, IH), 3.92-3.9 (rn, 2H), 3.76 (s, 2H), 3.11 (s, 3H), 3.03-3.01 (m, 2H), 2.33-2.30 (m, 211), 2.02- 1.82 (m,

4H), 1.46- 1.42 (m, 2H), 0.89-0.86 (m, 2H), 0.62-0.60 (m, 2H).

EXAMPLE 8

4-((l -((5-Chloro-6-isopropoxypyridin-3-yl)meth^

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.86 min, m z:

553.8 [M+H] -NM (500 MHz, \ iS « >· .): 88.06 (d, J = 5.0 Hz, IH), 7.16-6.88 (m, 3H), 5.30-5.28

(m, H), 3.94 (d, J = 6.0 Hz, 2H), 3.60 (s, 2H), 3.21 (s, 3H), 2.89-2.87 (m, 2H), 2.16-2. 12 (m, 2H , 2.03-

2.0 1 (m, H), 1.80-1 .78 (m, 3H), 1.41 - 1 .39 (m, 2H), 1.3 1 (d, J = 6.5 Hz, 6i .9.90-0. 7 ( , 2H), 0.66-0.63

(rn. ).

EXAMPLE 129

5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(phenylsulfonyi)- azetidin-3-yl)methoxy)benzamide



Step 1

te f-B y 5-cyclopropyl-2-fluoro-4-((l-(phenylsulfonyl)azetidin-3- yl)methoxy)henzoate

Benzenesulfonyl chloride (54 mg, O mol) was added to a mixture of -buty 4-(azetidin-3-ylmetb.oxy)-5-

cyclopropyl-2-fluorobenzoate (100 mg, 0.31 mmol) and triethylamine (94 mg, 0.93 mmol) in DCM (10ml).

After stirring at room temperature for 2h, the mixture was quenched with water (10 ml), extracted with DCM

(] 0ml x 3), dried over sodium sulfate, filtered and concentrated to give target compound as a yellow solid.

( 12 mg, 78%). LCMS (EST) m/z: 462.1 [M+H] +.

5-Cyclopropyl-2-fluoro-4-((l-(phenylsulfonyl)azetidin-3-yl)methoxy)benzoic acid

The compound was synthesized as described in step 3 of Example 88.

5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l-(phenylsulfonyl)azetidin-3- yi)methoxy)benzamide

The compound was synthesized as described in step 5 of Example 80. LCMS (ESI) Method A : RT = 4.66

rriin, m z: 483.2 \ S· i i | ÷. ί -NMR (500 MHz, V S -f/,.. ): 87.89-7.66 ( , 5H), 7.26 (d, ./ 8.0 Hz, i l l).

6.76 (d, J === 12.5 Hz, 1H), 4.02 (d, J = 5.5 Hz, 2H), 3.97-3.94 (m, 2H), 3.83-3.81 (m, 2H), 3.36 (s, 3H),

2.99-2.96 (m, IH), 1.91-1.88 (m, 1H), 0.91-0.88 (m, 2H), 0.63-0.60 (m, 2H).



5-cyclopropyl-2-fluoro-4-((l-(4-fluoro-2-(trifl

(methyl sulfonyl)benzami e

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 4-((2-cyclopropyl-

5-fluoro-4- ((methylsulfonyl)carbamoyl)phenoxy)methyl) -4-methylpiperidine- -carboxylate (Example 73

step 1-2) and 4-fluoro-2-trifluorometb.ylbenzaldeb.yde. LCMS (Method F): RT=4.62 min, mix: 561.2

[M+H] +. H NMR (400 MHz, DMSO-d6) δ 11.68 (s, 1) , 7.87 - 7.78 (m, III), 7.62 - 7.49 (m, 2 ), 7.18

id. ./ 8.3 Hz, . 6.95 (d, J === 13.0 Hz, 1H), 3.85 (s, 2H), 3.66 (s, 2H), 3.28 (s, 3 11). 2.61 - 2.52 (m, 2H),

2.46 - 2.36 ( , 2H), 2.06 - 1.95 (m, 1H), 1.74 - 1.61 (m, 2H), 1.47 (d, = 13.3 Hz, 2H), 1.09 (s, 3H), 0.93

- 0.84 (m, S. 0.70 - 0.6 (m, 2H).

5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l-(phenyl(4-(trifluoromethyl)phenyl)methyl)- azetidin-3-

yl)methoxy)benzami de

The compound was synthesized as described in Example 80. LCMS (ESI) Method A : RT 6.00 min, m/z:

577.3 [M+H] NMR (500 MHz, MeQD- 4) : δ 7.65-7.60 (m, 4H), 7.44-7.43 (m, 2H), 7.34-7.31 (m, 3H),

7.25-7.23 (m, 1H), 6.81-6.78 (m, 1H), 4.65 (s, IH), 4.21 (d, = 6.0 Hz, 2H), 3.48-3.41 (m, 2H), 3.29-3.19 (m,

5H), 3.04-3.01 (m, H), 2.12-2.08 (m, IH), 0.96-0.68 (m, 2H), 0.67 (s, 2H).



5-Cyc!opropyi-4-((l -(3,5-diehlorobe

The compound was synthesized as described in Example 80. LCMS (ESI) Method A : RT = 5.26 in, m z:

501 .1 [M+H] +. Ή NMR (500 MHz, DMSO-i/6) : δ 7.56 (s, I II), 7.4 1-7.4 1 (m, 2 ), 7.20-7. 18 (m, III), 6.90-

6.88 (m, 1H), 4.20-4. 18 (d. ./ 6.5 Hz, 2H), 3.85 (s, 2H), 3 .63 (s, 2H), 3.42 (s, 2H), 3.14 (s, 3H), 3.02-3.00

( , 1H), 2.06-2.02 (m, 1H), 0.91 -0.87 (m, 2H), 0.65-0.62 ( , 2H).

4-((l -(4-Ch]oro-3-fluoiObenzyl)azetidin-3-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 80. LCMS (ESI) Method A : RT === 4.8 1 in, m/z:

485.0 [M+H] NMR (500 MHz, DMSO - ) : δ 7.58 (t, J = 8.0 Hz, H), 7.38 (d, J = 9.5, 1H), 7.22-7. 19 (m,

2H), 6.86 (d, ,/ = 12.5 Hz, IH), 4. d. ./ 6.0 Hz, 2H), 3.87 (s, 1). 3.63 (s, 2H), 3.40 (s, 2H), 3.10 (s, 3H),

3.02-3.00 m, IH), 2.04-2.00 (m, i ), 0.90-0.86 ( , 2H), 0.64-0.6 1 (m, 2H).



-B sty 5-cyclopropyl-4-((l-(3,5-dichlorobenzoyl)azetidin-3-yl)methoxy)-2- fluorobenzoate

A mixture of 3,5-dicb.lorobenzoic acid (100 mg, 0.52 mmol), tert-butyl 4-(azetidm~3~ylmethoxy)~ 5-

cyclopropyl-2-fluorobenzoate (140 mg, 0.44 mmol), EDCI (140 mg, 0.72 mmol) and DMAP (27 mg, 0.22

mmol) in DCM (5 mL) was stirred at room temperature for 18 h. The mixture was diluted with DCM (10

mL) and washed with H (2 N, 15 mL x 2). The organic layer was dried over anhydrous sodium sulfate,

filtered and concentrated. The residue was purified by silica gel chromatography (eluting with petroleum

ether/EtOAc = 4/1) to give the target compound (200 mg, 92%) as a white solid. LCMS (ESI) m z: 437.9

[ -5 6 .

5-Cyclopropyl-4-((l-(3,5-dichlorobenzoy])azetidm-3-yl)methoxy)-2-fluorobenzoic acid

The compound was synthesized as described in step 3 of Example 88. LCMS (ESI) m z : 438.0 [M+H] +.

Step 3

5-C^clopropyl-4-((l-(3,5-dichlorobenzoyl)azetidin-3-y{)methoxy)-2-fluoro- N-(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80. LCMS (ESI) Method A : RT = 4.65

rniri, m z: 515.0 I II . H NMR (50G MHz, DMS - 6) : δ 11.90 (s, 1H), 7.80 (t, J ------ 1.5 Hz, 1H), 7.58

./ 2.0 Hz, 2H), 7.15 id../ 8.0 Hz, 1H), 6.96 (d. ./ 12.5 Hz, IH), 4.52 it. ./ 8.5 Hz, 1H), 4.27-4.16

(m, 4H), 3.99-3.97 (m, 1H), 3/28 (s, 3H), 3.12-3.09 (m, IH), 1.95-1.89 (m, IH), 0.89-0.84 (m, 1H), 0.76-

0.60 (m, 3H).



5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l-(4-(trifluoromethoxy) benzyl)piperidin-4-

yl)methoxy)benzamide

The compound was synthesized as described in Example 88. LCMS (ESi) Method A : RT = 5.55 min, m/z:

544.8 [M+H] +. NMR (500 MHz, DMSO-<i ) : δ 7.51 (d, J 8.5 Hz, 2 1 ), 7.38 (d, J 8.0 Hz, 2 ), 7.1 7 (d,

./ 8.5 Hz, 1 H), 6.83 (d, ./ 12.5 Hz, 1 H), 3.92 (d, ./ 6.5 Hz, 2H), 3.827 (s, 2H), 3.11 (s, 3H), 3.05 (d, J ===

11.0 Hz, 2H), 2.41-2.37 (m, 2H), 2.03-1.98 (m, IH), 1.90-1.85 (m, 3H), 1.48-1.42 (m, 2H), 0.89-0.85 (m,

2H 0.63-0.60 (m, 2H).

4-((l-(3-Chloro-5-(trifluoromethoxy)benzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoiO-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESi) Method A : RT = 6.1 5 min, m/z:

578.8 [M+H] +. NMR (500 MHz, DMSO - ): δ 7.48 (s, 2H ), 7.35 (s, IH), 7.15 . ./ 8.0 Hz, 1 H), 6.87

(d, J = 13.5 Hz, 1 H), 3.93 (d, J = 5.5 Hz, 2H), 3.67 (s, 2H), 3.18 (s, 3H), 2.90 (d,J= 10 Hz, 2H), 2.20-2.15

(m, 2H), 2.07-1 .98 (m, IH), 1.88-1.80 (m, 3H), 1.44-1.36 (m, 2H), 0.89-0.86 (m, 2H), 0.65-0.62 (m, 2H).

EXAMPLE 137

4-((l-(3-Ch]oro-5-(1rifluoromethyl)beix-yl)piperidin-4-y])methoxy)-5-cyc]opropyl-2-f]uoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT === 6.06 min, m/z:

562.8 [M+H] +. NMR (500 MHz, DMSO - ): δ 7.76 (s, 2H ), 7.73 (s, IH), 7.67 (s, IH), 7.18 (d, J = 8.5

Hz, 1 H), 6.82 (d, ./ 1 .5 Hz, 1 i l. 3.93 (d, ./ 5.5 Hz, 2H), 3.67 (s, 2H), 3.10 (s, 3 2.89 (d, ./ 10.5 Hz,



2H), 2.16-2. 2 (m, 2H), 2.03-1 .99 (m, 1H), .84-1 .79 (m, 3H), 1.43- 1.36 (m, 2H), 0.89-0.86 (m, 2H), 0.63-

0.60 ( , 1).

EXAMPLE 138

4-((l -(4-Chloro-3-fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A: RT = 4.72 min, m z:

5 3.2 [M+H]+. H NMR (500 MHz, DMSO-a 6) : δ 7.56-7.23 (m, 1 ), 7.60-7.58 (m, H), 7.38 (d, J = 8.0

Hz, 1H), 7.13 (d, - 8.0 Hz, 1 H), 6.97 (d, J 12.5 Hz, 1 H), 4.32 (s, 2H), 3.98 (s, 2H), 3.42-3.34 (m, 2H),

3.33 (s, 3H), 2.97 (s, 2H), 2.06-1 .97 (m, 4), 1.58-1 .56 (m, 2H), 0.90-0.86 (m, 2H), 0.70-0.67(m, 2H).

EXAMPLE 39

5-Cyclopropyi-4-((l -(3,5-dichlorobenzyl)piperidin-4-yl)methoxy)- 2-fluoro-N-(methylsuifonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.75 min, m z:

528.8 [M+H] +. Ή NMR (500 MHz, DMSO- 6) : δ 7.53 (s, 1H), 7.40 (s, 2H), 7.16 id. . 8.5 Hz, H ), 6.84

d. ./ 12.0 Hz, i ). 3 .93 (d, J === 5.5 Hz, 2H), 3.64-3.6 1 (m, 2H), 3.14 (s, 3H), 2.93-2.91 (m, 2H), 2.17-2. 16

m, 2H), 2.03-2.00 (m, IH), 1.82-1 .80 (m, 3H), 1.4 1- 1.39 ( , 2H), 0.90-0.86 (m, 2H), 0.63-0.62 (d, 2H).

4-((l -(3-chloro-5-(trifluoromethyl)benz}i)-4-methyIpiperi

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 4-((2-cyclopropyl-

5-fluoro-4-((methylsulfonyl)carbamoyl)phenoxy)methyl)-4-methylpiperidine- l -carboxylate (Example 73



step 1-2) and 3-chloro-5-(trifluoromethyl)benzaldehyde. LCMS (Method G): RT=5.81 min, m/z: 577.2

[M+H] +. NMR (400 MHz, DMSO-d6) δ 7.81 - 7.65 (m, 3H), 7.20 (d, ./ 8.4 Hz, i). 6.90 (d, ./ 12.9

Hz, IH), 3.84 (s, 2H), 3.76 (s, 2H), 3.20 (s, 3H), 2,72 - 2.58 ( n , 2H), 2.07 - 1.96 (m, 1H), 1.78 - 1.65 (m,

2H), 1.56 - 1.43 (m, 2H), 1.09 (s, 3H), 0.92 - 0.83 (m, 2H), 0.68 - 0.59 (m, 2H).

4-((l-(3-chloro-2-fluoro-5-(1rifluorom

fluoro-N-(methy]sulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 4-((2-cyclopropyl-

5-fluoro-4- ((methylsulfonyl)carbanioyl)phenoxy)methyl) -4-methylpiperidine- -carboxylate (Example 73

step 1-2) and 3-chloro-2-fluoro-5-(trifluoromethyl)benzaldehyde. LCMS (Method G): RT=6.67 min, m/z:

595.14 [M+H] NMR (400 MHz, DMSO-d6) δ 11.58 (s, IH), 8.02 (dd, J 6.4, 2.3 Hz, IH), 7.80 (dd,

J = 5.9, 2.3 Hz, . 7. 9 (d, J = 8.5 Hz, IH), 6.91 (d, J === 12.9 Hz, IH), 3.84 (s, 2H), 3.75 (s, 2H), 3.24 (s,

3 1 ). 2.72 - 2.57 (m, 2H), 2.08 - 1.96 (m, l ). 1.77 - 1.62 (m, 2 11·. 1.53 - 1.40 (m, 2 11). 1.07 (s, 3H), 0.93

- 0.82 (m, S. 0.69 - 0.59 (m, 2H).

(S)-5-Cyclopropyl-4-((l-((3,5-dichioropheiiyl)(plienyi)methyl)azeti

(memylsulfonyl)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC(column: OJ-H, 4.6 250 mm,

5 µη ; mobile Phase: A : supercritical CO
?.
, B : MeOH, A : B==65:35; flow: 1.95 mL/min; column

temperature: 40 °C; RT = 4.15 min). LCMS (ESI) Method A : RT = 6.20 min, m z: 577.2 [M+H] +. Τ Ϊ -

NMR (500 MHz, MeOD-d): 57.30-7.28 (m, 4H), 7.23-7.20 (m, 3H), 7.17-7.12 (m, 2H), 6.70 (d, J = 12.5

Hz, IH), 4.42 (s, HI), 4.10 (d, J 7.0 Hz, 2H), 3.33-3.26 (m, 2H), 3.16 (s, 3H),3. 10-3.05 (m, 2H), 2.90-

2.87 (m, IH), 2.00-1.96 (m, IH), 0.86-0.80 (m, 2H), 0.56-0.54 (m, 2H).



(R)-5-Cyclopropyl-4-((l-((3,5-dichlorophenyl)(phenyl)methyl)azetidm-3-yl)niethoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm,

5 µη ; mobile Phase: A : supercritical C0 2, B: MeOH, A: B=65:35; flow: 1.95 mL/min; column

temperature: 40 °C; RT = 5.47 min). LCMS (ESI) Method A : RT = 6.19 min, mix: 577.2 [M+H]+. -

NMR (500 MHz, MeOD- ) : δ7.30-7.28 (m, 4H), 7.23-7.20 (m, 3H), 7.17-7.12 ( , 2H), 6.70 (d, J - 12.5

Hz, IH), 4.42 (s, IH), 4.10 (d, J === 7.0 Hz, 2H), 3.33-3.26 (m, 2H), 3.16 (s, 3H),3.10-3.05 (m, 2H), 2.90-

2.87 ( , IH), 2.00-1.96 (m, IH), 0.86-0.80 (m, 2H), 0.56-0.54 (m, 2H).

(S)-5-Cyclopropyl-2-fluoro-4-((l-((4-fluorophenyl)(phenyl)methyl)azetidin-3-yl)methoxy)-N-

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm,

5 µιη; mobile Phase: A : supercritical CO;,, B : MeOH (0.1% DEA), A : B=75:25; flow: 2.25 mL/min;

column temperature: 40 °C; RT = 5.77 min). LCMS (ESI) Method A: RT = 4.83 min, m/z: 527.2 [M+H] +.

'H-NMR (500 MHz, Me( )! !-./ : δ 7.35-7.29 (m, 4H), 7.24-7.20 (m, 3H), 7.16-7.12 (m, H), 6.97-6.93 (m,

2H), 6.67 id. . 13.0 Hz, IH), 4.63 (s, H ), 4.08 (d, ./ 6.0 Hz, 2H), 3.45-3.43 ( , 2H), 3.25-3.22 (m, 2H),

3.15 (s, 3H), 2.98-2.95 (m, IH), 1.99-1.95 (m, IH), 0.84-0.79 (m, 2H), 0.56-0.54 (m, 2H).



(R)-5-Cyc1opropyl-2-fluoro-4-((] -((4-fluorophenyl)(pheny])methyl)-azetidin-3-yl)methoxy)-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 250 mm,

5 m; mobile Phase: A : supercritical C0 2, B: MeOH (0.1% DEA), A : B=75:25; flow: 2.25 mL/min;

column temperature: 40 °C; RT = 6.50 mm). LCMS (ESI) Method A: RT = 4.79 min, m/z: 527.2 [M+ .

-1-NMR (500 M z, eO! !··/ : δ 7.35-7.29 (m, 4H), 7.24-7.20 (m, 3H), 7.16-7.12 (rn, 1H), 6.97-6.93 (m,

2H), 6.67 (d. ./ 13.0 Hz, ). 4.63 (s, ). 4.08 (d, J === 6.0 Hz, 2H), 3.45-3.43 (m, 2H), 3.25-3.22 (m, 2H),

3.15 (s, 3H), 2.98-2.95 (m, 1H), 1.99-1.95 (m, H), 0.84-0.79 (m, 2H), 0.56-0.54 ( , 2H).

5-Cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l-(l-phenylethyl)- piperidin-4-yl)methoxy)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 4.70 min, m/z:

476.2 [M+H] +. 1H-NMR (500 MHz, DMSO - ) : δ 7.42-7.36 (m, 5H), 7.18 (d, J = 8.0 Hz, H), 6.78 (d, J =

13.0 Hz, H), 4.04 (brs, IH), 3.90 id. ./ 5.0 Hz, 2H), 3.32 (s, 3 !). 3.02 (in. 4H), 2.02-1.97 (in, IH), 1.90-

1.84 (m, 3H), 1.50-1.49 (m, 5H), 0.88-0.83 (m, 2H), 0.60-0.57 (m, 2H).

EXAMPLE 147

5-Cyc3opropy]-4-((l-(3,4-dichlorobenzyl)piperidin-4-yl)methoxy)-2- fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.75 min, m z:

528.9 [M+H] +. Ί -NMR (500 MHz, DMSO-cfe): δ 7.64-7.63 (m, 2H), 7.37-7.36 ( , IH), 7.17-7.16 (m,



1H), 6.85 (d, ,/ = 13.0 Hz, IH), 3.94 (s, 2H), 3.72 (s, 2H), 3.15 (s, 3H), 3.00-2.98 (m, 2H), 2.29 (s, 2H),

2.02-2.01 (m, IH), 1.85-1 .82 (m, 3H), 1.44- 1.42 (m, 2H), 0.88-0.87 (m, 2H), 0.63 (s, 2H).

EXAMPLE 148

4-((l -(l-(3-Chlorophenyl)ethyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.52 in, m z:

508.9 [M+H] +. H-NMR (500 MHz, DM SO- ): δ 7.46-7.3 1 (m, 411), 7.17 (d, J ~ 8.5 Hz, IH), 6.83 (d, J

=== 12.5 Hz, IH), 3.92-3.9 1 (m, 3H), 3.3 1-3.27 (m, 4H), 3.17-3. 16 (m, H i ). 2.98-2.96 (m, H), 2.27-2.26 (m,

IH), 2.02-1 .98 (m, IH), 1.88- 1.80 (m, 3H), 1.46-1 .41 (m, 5H), 0.89-0.85 (m, 2H), 0.63-0.60 (m, 2H).

EXAMPLE 49

4-((l -(2-Cyanobenzy])piperidm-4-y1)methoxy)-5-cyclopropyl-2-fiuoro- N-(metbylsu1fony])benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 4.86 min, m/z:

486.0 [M+H . -NMR (500 MHz, DMSO-i4): δ 7.83-7.81 (m, IH), 7.71 -7.67 (m, IH), 7.60-7.59 (m,

IH), 7.50-7.47 ( , H), 7.15 (d, J = 8.0 Hz, IH), 6.91 (d, ,/ 2.5 Hz, H), 3.94 (d, J = 6.0 Hz, 2H), 3.70

(s, 2H), 3.25 (s, 3H), 2.90-2.88 (m, 2H), 2. 9-2. 5 (m, 2H), 2.03-2.00 ( , IH), 1.84- 1.78 (m, 3H), 1.42-

1.34 (m, 2H), 0.90-0.86 (m, 2 . 0.66-0.63 ( , 2H).

EXAMPLE 150

(S)-4-((l -((2-Chlorophenyl)(phenyl)methyl)azetidin-3-yl)methoxy)-5-cyclopropyl-2-flui

(methylsulfonyl)benzamide



The compound was synthesized as described in Example 81. Chiral HPLC (column: OJ-H, 4.6 x 250 mm,

5 µ η; mobile Phase: A: supercritical C0 2, B: MeOH (0. 1% DEA), A: B=65:35; flow: .95 mL/min;

column temperature: 40 °C; RT 4.38 min). LCMS (ESI) Method A : RT 6.04 min, m/z: 543.2 [M+H] +.

H NMR (500 MHz, DMSO-c/ ) δ 11.89 (s, 1H), 7.8 1 (d, J === 6.6 Hz, 1H), 7.39 (dd, J = 19.1, 7.6 Hz, 4H),

7.29 (t, J = 7.6 Hz, 2H), 7.23 (dd, ./ = 13.4, 7.6 Hz, 2H), 7.16 (d, = 8.3 Hz, Hi), 6.95 (d, = 12.6 Hz, 1H),

4.88 (s, H), 4. 8 (d, J = 5.7 Hz, 2H), 3.30-3.29 ( , H), 3.29- 3.23 (m, 3H), 3. 5 (s, 1). 2.93 (s, 2H),

2. 0 (s, III), 0.9 1 ( , J - 8.9 Hz, 2 ). 0.69 (s, 2H).

(R)-4-((l -((2-Chlorophenyl)(pheny])methyl)azetidin-3-y])methoxy)-5-cyc]opropyl-2-fluoro-N-

(methylsulfonyi)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC(eolumn: OJ-H, 4.6 x 250 mm,

5 µη ; mobile Phase: A : supercritical C0 2, B: MeOH (0. 1% DEA), A : B=65 :35; flow: 1.95 mL/min;

column temperature: 40 °C; RT = 5.23 min). LCMS (ESI) Method A : RT = 6. 1 min, m/z: 543.2 [M+H] +.

H NMR (500 MHz, DMSO-4,) δ 11.89 (s, IH), 7.8 1 (d, J = 6.6 Hz, IH), 7.39 (dd. ./ 19.1, 7.6 Hz, 4H),

7.29 (t, J = 7.6 Hz, 2H), 7.23 (dd, J = 13.4, 7.6 Hz, 2H), 7.16 (d, J = 8.3 Hz, IH), 6.95 (d, J = 12.6 Hz, IH),

4.88 (s, IH), 4. 8 (d, ,/ 5.7 Hz, 2H), 3.30-3.29 (m, IH), 3.29- 3.23 (m, 3H), 3. 5 (s, 2H), 2.93 (s, 2H),

2 10 (s, i l ), 0.91 (t, J 8.9 Hz, 2 !). 0.69 (s, 2H).

(S)-5-Cyclopropyl-2-fluoro-N-(methy1sulfo

yl)methoxy)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: AD-H, 4.6 x 250 mm,

5 ; mobile Phase: A : supercritical C0 2, B : MeOH (0. 1% DEA), A : B=65 :35 ; flow: 1.95 mL/min;

column temperature: 40 °C; RT = 4.20 min). LCMS (ESI) Method A:RT 4.72 min, m/z: 5 0.3 [M+H] +.



H NMR (500 MHz, MeOD-i¾) δ 8.46 (d, J = 5.1 Hz, 2H), 7.54 (d, = 5 .9 Hz, 2H), 7.44 (d, J = 7.3 Hz,

2H), 7.33 (t, J = 7.5 Hz, 3H), 7.26 t. J 7.3 Hz, 1H), 6.83 (d, J = 2.8 Hz, H), 4.59 (s, H), 4.23 (d, J

6.0 Hz, 2 ), 3.49 (t, J 7.7 Hz, ), 3.39 (t, J 7.6 Hz, Hi), 3.30 (s, 3 ), 3.26- 3.22 (m, IH), 3.17 (t, J

6.9 Hz ). 3.06- 3.00 (m, H), 2.13-2.05 (m, ). 0.97- 0.92 (m, 2H), 0.68 . ./ 4.3 Hz, 2H).

(R)-5-Cyclopropyl-2-f3uoro-N-(methylsuifonyi)-4-((l -(pheny](pyri

yl)methoxy)benzamide

The compound was synthesized as described in Example 81. Chiral HPLC (column: AD-H, 4.6 x 250 mm,

5 ,urn; mobile Phase: A : supercritical C0 2, B : MeOH (0. 1% DEA), A : B-65 :35; flow: 1.95 mL/min;

column temperature: 40 °C; RT 7.60 min). LCMS (ESI) Method B : RT 4.70 min, m/z: 5 0.3 [ · !!| .

NMR (500 MHz, MeOD-<¾) δ 8.34 (d, = 4.6 Hz, 2H), 7.41 (d, J = 5.8 Hz, 2H), 7.32 (d, = 7.3 Hz,

2H), 7.21 ( ./ 7.5 Hz, M l 7.13 (t, , = 7.3 Hz, H), 6.70 d. ./ 12.8 Hz, IH), 4.47 (s, H), 4. (·:!. ./

6. 1 Hz, 2I ), 3.37 (t, J 7.7 Hz, Hi), 3.2 7 (t, - 7.7 z, IH), 3.17 (s, 3H), 3.14- 3.10 (m, 2H), 3.07- 3.03

(m, Hi), 2.02 4 .92 (m, IH), 0.86- 0.78 (m, 2H), 0.55 (d, J === 4.3 Hz, 2H).

EXAMPLE 154

5-Cyclopropyl-2-fluoro-4-((l -((3 -fluorophenyl)(phenyl)methyl)azetidin-3-yl)methoxy)-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 80. LCMS (ESI) Method B : RT = 5.84 min, m/z:

527.2[M+H] +. Ή NMR (500 MHz, MeOD -dV) δ 7.43 (d, J 7.3 Hz, 2H), 7.34 (dd, J - 7.9, 5.0 Hz, 4H),

7.26 (dd. ./ 7.4, 4.4 Hz, 2H), 7.19 (d, J = 9.9 Hz, Hi), 6.98 (t, ./ 8.5 Hz, IH), 6.83 (d, J = 12.9 Hz, .

4.66 (s, IH), 4.22 (d, J = 5.9 Hz, 2H), 3.56-3.45 (m, 2H), 3.32-3.32 (m, 2H), 3.30 (s, 3H), 3.06 (s, IH),

2. 1 (t, J ------ 6.9 Hz, l ). 0.98- 0.9 1 (m, 2 ), 0.69 (q, J 5.9 Hz, 2 ) .



EXAMPLE 155

5-Cyclopropyl-4-((l-(l-(3,5-dkJi]orophenyl)propy])piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 6.40 min, m z:

556.8 [M+H] +. 'Ή NMR (500 MHz, DMSG - ) δ 7.52 (s, 1H), 7.34 (s, 2H), 7.16 (d, J = 8.4 Hz, 1H), 6.80 (d,

./ 12.8 Hz, 1H), 3.87 (d, = 5.9 Hz, 2H), 3.5 (s, i i ! 3.10 (s, 3H), 3.03 (s, 1H), 2.91 (s, H i). 1.99 (s, 2H),

1.88 (s, 211), 1.76 (d, J 14.0 Hz, 4 ), 1.35 ( n , 2 ), 0.89-0.81 (m, 2H), 0.72 (t, J 12 Hz, 3 ), 0.60 d. ./

4.1 Hz, 2H).

5-Cyclopropyl-2-fluoro-N-(methylsulfonyi)-4-((l-(l-i4-(trifluo

yi)methoxy)benzamide

The compound was synthesized as described in Example 88. LCMS (ES ) Method A : RT = 5.68 min, m/z:

558.9 [M+H] +. NMR (500 MHz, MeOD -t¾) δ 7.63 (s, 2H), 7.37 ( , 3H), 6.58 (s, ), 4.33 (s, ), 3.70

( , 3H), 3.16 (s, 3H), 2.76 (s, 2H), 2,00 (m, 411), 1.85-1.47 (rn, 6H), 0.86 (s, 2H), 0.63 (s, 2H).

EXAMPLE 157

5-Cyc!opropyl-2-fiuoro-N-(methyteu^

yl)methoxy)benzamide

The compound was synthesized as described in Example 80. LCMS (ESI) Method A : RT = 5.24 min, m/z:

5 6.9 [M+H] +. ! NMR (500 MHz, MeOD-ii 4) δ 7.50 (d, ./ = 8.6 Hz, 2H), 7.28 ( , 3H), 6.49 (d, ./ = 12.3



Hz, 1H), 4 92 (m, 2H), 4.05 (m, HI). 3.77 (m, 2H), 3.44-3.35 (m, 2H), 3.26 (m, 1H), 3.22 (s, 3H), 2.12 (m,

1H), 1.35 id. 6.5 Hz, 3H), 0.98-0.88 (m, 2H), 0.68 (m, 2H).

EXAMPLE 158

5-Cyclopropyl-4-((l-(l-(3,5 -dichloiOphenyl)propyl)azetidin-3-yl)methoxy)-2-fluoiO-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 80. LCMS (ESI) Method A : RT = 5.74 in, m/z:

529.0 [M . Ή NMR (500 MHz, MeOD-ck) δ 7.50-7.4 1 (m, 1H), 7.40-7.30 (m, 3H), 6.83- 6.69 (m, 1H),

4.18 (s, 2H), 3.76 (m, III), 3.47 (m, 4H), 3.24 (s, 3H), 3.09 (m, III), 2.08 (m, 1H), 1.88 (m, 1H), 1.56 (m,

! . 0.93 irn. 2H), 0.76 n-.. 3H), 0.68 (s, 2H).

EXAMPLE 59

5-Cyc!opropyi-2-fiuoro-N-(methy^

yl)methoxy)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.94 min, nv'z :

529.0 [M+H] . H NMR (500 MHz, > ) -</: ) δ 7.88 (d, ./ 7.8 Hz, 1H), 7.73 . ./ 7.9 Hz, H i ). 7.66 ( , J

= 7.6 Hz, 1H), 7.50 (t, J =7.6 Hz, 1H), 7.35 (s, 1H), 6.72 (d, J = 12.9 Hz, IH), 3.93 (m, 4H), 3.22 ( , 3H),

3.12 (m, 2H), 2.43 (m, 2H), 2.07 (m, IH), 2.01 (m, H), 1.95 (m, 2H), 1.68-1 .55 (m, 2H), 0.91 (m, 2H), 0.65

(rn. ).



5-Cyclopropyl-4-((l-(3,4-difluorobeiTzyl)piperidin-4-yl)methoxy)-2- fluoro-N-(methylsulfonyl)benzaniide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT 4.46 min, m/z:

497.2 [M+H] +. NMR (500 MHz, DMSO- /6) δ 7.43 (m, 2Ή ), 7.25- 7. 3 (rn. 2H), 6.83 id. ./ 12.8 Hz,

1H), 3.93 ( . ./ 5.9 Hz, 2H), 3.70 (s, 2H), 3.1 1 (s, 3H), 2.99 (m, 2H), 2.28 (m, 2H), 2.05-1.96 rn . i i i;. 1.83

( . 3 i. .42 (m, 2H), 0.87 (m, 2H), 0.6 (m, 2H).

EXAMPLE 161

5-Cyclopropyl-2-fluoro-4-((l-(4-fluorobenzyl)piperidin-4-yl)methoxy)- N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 4.90 min, m z:

479.0 I i i . Ή NMR (500 MHz, DMSO- ) δ 7.46-7.39 (rn. 2H), 7.20 (m, 3H), 6.80 id. . 12.8 Hz, i i).

3.92 (d, ./ 6.0 Hz, 2H), 3.80 (rn. 2H), 3.04 (m, 5H), 2.40 ( , 2H), 2.00 (m, . 1.86 (m, 3 ). 1.45 (rn, 2 1 ).

0.87 (m, 2H), 0.59 (m, 2H).

(R)-5-cyclopiOpyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxyethyl)piperid in-4-yl)methoxy)-

(methylsulfonyl)benzamide



2-(3,5-Dichlorophenyl)oxirane

The compound was synthesized as described in step of Example 90.

Step

l-(3,5-Dichlorophenyl)-2-methoxyethanol

The compound was synthesized as described in step2 of Example 90.

Step 3

l,3-Dich]oro-5-(l-ch]oro-2-Tnethoxyethy])benzene

The compound was synthesized as described in step 2 of Example 80.



Step 4

(R)-methyl 5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxyethyl)piperidin-4-

yl)methoxy)-2-fluorobenzoate

The compound was synthesized as described i step 5 of Example 88 The enantiomer was separated by chiral

SFC from the racemate, the first eluting fraction was arbitrarily assigned as(R)-methyl 5-cyclopropyl-4-((l-(l-

(3,5-dicUorophenyl)-2-meihoxyethyl)piperidin-4-yl)meihoxy)-2-fluorobenzoa HPLC (column: AD-H,

4 6 250 mm, 5 µη ; mobile Phase: A: supercritical C ¾ B: EtOH, A : B=85:15; flow: 3 mL/min; column

temperature: 40 °C; RT = 3.89 min). LCMS(ESI) m/z: 5 1 .1 [M+H] +.

Step 5

(R)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-m

acid

The compound was synthesized as described instep 6 of Example 88. LCMS(ESI) m/z: 496 1 iM · i + .

Step 6

(R)-5-cyclopropyl-4-(( l-(l-(3,5-dichlorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80. Chiral HPLC (column: OJ-H, 4.6 250

mm, 5 µ η; mobile Phase: A : supercritical C0 , B: MeOH, A : B=85:15; flow: 2.55 mL/min; column



temperature: 39.8 °C; RT = 6.09 min). ί CMS (ESI) Method A : RT = 5.79 mm. m/z: 572.8 . Ή NMR

(500 MHz, DMSO - 6) : δ 1.65 (bra, 1H), 7.5 -7.50 (m, H), 7.4 -7.40 (m, 2H), 7.14 (d. V 9.0 Hz, H), 6.88

(d, ./ 13.0 Hz, I), 3.91 (d, J 5.5 Hz, 2H), 3.78-3.67 (m, 3H), 3.25 (s, 3 ) , 3.23 (s, 3H), 3.03-3.01 (rn, H ),

2.84-2.82 (m, 1H), 2.16-2. 12 (m, ) 2.06- 1.97 (m, 2H), 1.804 .73 (m, 3H), 1.41- 1.3 1 (m, 2H), 0.89-0.86 ( ,

2H), 0.66-0.63 (m, 2H).

EXAMPLE! 63

(S)-5-cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)-2-m

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 162. The enantiomer was arbitrarily assigned

as(S)-5-cyclopropyl-4-((l -(] -(3,5-dich]oropheny])-2-methoxyethyl)piperidin-4-yl)methoxy)-2-f!uoro-N-

(methylsulfonyl)benzamide. Chiral HPLC (column: OJ-H, 4.6 250 mm, 5 µ η; mobile Phase: A :

supercritical C0 2, B : MeOH, A : B=85 : 5; flow: 2.55 mL/min; column temperature: 40.6 °C; RT = 6.48

min). LCMS (ESI) Method A : RT 5.79 min, m/z: 572.8 [M+H] +. Ή NMR (500 MHz, DMSO-a 6) : δ

11.63 (brs, 1H), 7.52-7.5 1 (m, H), 7.41 -7.40 (m, 2H), 7.14 (d, J = 8.5 Hz, H), 6.89 (d, J = 12.5 Hz, 1H),

3.9 1 (d, J =6.0 Hz, 2H), 3.79-3 .68 (m, 3H), 3.25 (s, 3H), 3.23 (s, 3H), 3.03-3.02 (m, IH), 2.85-2.82 (m,

1H), 2.17-2. 13 (m, IH), 2.05-1 .97 (m, 2H), .80-1 .73 (m, 3H), 1.41 -1.3 1 (m, 2H), 0.89-0.86 (m, 2H), 0.66-

0.63 (m, 1).

EXAMPLE164

(R)-5 -cycSopropy1-N-(cyclopropy] sulfony 1)-4-((1-(1-(3 ,5-dich orophenyl)-2-methoxyethyl)piperidin-4-

yl)methoxy)-2-fluorobenzamide

The compound was synthesized as described in Example 62. The enantiomer was arbitrarily assigned as

(R)-5-cyclopropyl-N-(cyclopropylsulfonyl)-4-((l-(l-(3,5-dicbJorophenyl)-2-methoxyeihyl) piperidin-4-

yl)methoxy)-2-fluorobenzamide. Chiral HPLC (column: AD-H, 4.6 250 mm, 5 µτη ; mobile Phase: A :

supercritical C0 2, B : MeOH, A : B-80:20; flow: 2.4 mL/min; column temperature: 38.0 °C; RT 13. 16

min). LCMS (ESI) Method A : RT === 6.27 min, m/z: 598.8 [M+H] +. H NMR (500 MHz, DMSO - ) :



511.67 (brs, 1H), 7.50 (s, 1H), 7.39 (s, 2H), 7.13 (d, J = 8.0 Hz, 1H), 6.89 (d, J = 12.5 Hz, IH), 3.91 (d, =

5.5 Hz, 2H), 3.74-3.67 (m, 3H), 3.23 (s, 3H), 3.06-2.98 ( , 2H), 2.82-2.80 (ra, IH), 2.12-2.08 (m, 1H),

2.03-1.97 (m, 2H), 1.79-1.72 (rn, 3H), 1.39-1.23 (m, 2 ), 1.08-1.03 (m, 4H), 0.89-0.86 (rn, 2H), 0.65-0.64

(m, 2H).

EXAMPLE165

(S)-5-cyclopropyl-N-(cyciopropylsulfonyl)-4-((l-(l-(3,5-dichloropheny

yl)methoxy)-2-fiuorobenzamide

The compound was synthesized as described in Example 163. The enantiomer was arbitrarily assigned as

(S)-5-cyclopropyi-N-(cyclopropylsuifonyi)-4-((l-(l-(3,5-dichlorophenyl) piperidin-4-

yl)methoxy)-2-fIuorobenzamide. Chiral HPLC (column: AD-H, 4.6 x 250 mm, 5 µη ; mobile Phase: A :

supercritical C0 2, B : MeOH, A : B=80:20; flow: 2.4 mL/min; column temperature: 39.7 °C; RT = 1 .96

min). .CMS (ESI) Method A : RT 6.19 min, m/z: 598.9 [M+H] +. *Ή NMR (500 MHz, DMSO-a 6) : δ

11.69 (brs, H i). 7.50 (s, IH), 7.39 (s, 2H), 7.13 (d, J = 8.0 Hz, ! . 6.89 (d, ./ 13.0 Hz, IH), 3.90 . J

6.0 Hz, 2H), 3.73-3.67 (m, 3H), 3.22 (s, 3H), 3.06-2.98 (m, 2H), 2.82-2.80 (m, IH), 2.11-2.07 (m, IH),

2.03-1 .96 (m, 2H), 1.79-1.72 ( , 3H), 1.37-1.23 (m, 2H), .07-1.02 (m, 4H), 0.89-0.85 ( , 2H), 0.65-0.62

(m, 2 ) .

EXAMPLE! 66

(R)-N-(azetidin-l-ylsuifonyi)-5-cy^

yl)methoxy) -2-fluorobenzamide

The compound was synthesized as described in Example 162. The enantiomer was arbitrarily assigned as

(R)-N-(azetidin-l-ylsulfonyl)-5-cyclopropyl-4-((1-(l-(3,5-dichloropheny piperidin-4-

yl)methoxy)-2-fluorobenzamide. Chiral HPLC (column: (s,s-whelk-ol, 4.6 250 mm, 5 µη ; mobile

Phase: A : n-hexane, B : MeOH, A : B==80:20; flow: 1 mL/min; column temperature: 40 °C: RT === 11.97

min). LCMS (ESI) Method A: RT = 6.34 min, m/z: 614.0 [M+H] +. NMR (500 MHz, DMSO-<¾): δ

11.52 (brs, IH), 7.50-7.49 (m, H), 7.39-7.38 (m, 2H), 7.15 (d, J = 8.5 Hz, H), 6.87 (d, J = 12.5 Hz, IH),



3.97-3.94 (m, 4H), 3.90 (d, J = 6.5 Hz, 2H), 3.74-3.66 (m, 3H), 3.22 (s, 3H), 2.99-2.97 (m, IH), 2.81-2.79

(m, 1H), 2.15-2.06 (m, 3H), 2.02-1.94 (m, 2H), 1.79-1.69 (m, 3H), .37-1.28 (m, 2H), 0.89-0.86 (m, 2H),

0.66-0.63 (m, 2H).

EXAMPLE! 67

(S)-N-(azetidin-l-ylsulfonyi)-5-cyd^^

yl)methoxy)-2-fluorobenzamide

The compound was synthesized as described in Example 163. The enantiomer was arbitrarily assigned as

(S)-N-(azetidin-l-ylsulfonyl)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxyethyl) piperidin-4-

yl)methoxy)-2-fluorobenzamide. Chiral HPLC (column: (s,s-whelk-ol, 4.6 χ 250 mm, 5 µ η; mobile

Phase: A : n-hexane, B : MeOH, A : B-80:20; flow: 1 mL/min; column temperature: 40 °C; RT 12.14

in). LCMS (ESI) Method A : RT = 6.36 min, m/z: 614.0 [M+H] +. Ή NMR (500 MHz, DMSO-i ) : δ

7 49-7.48 (m, IH), 7.38-7.37 (m, 2H), 7.18 (d, ,/= 9.0 Hz, 1H), 6.87 (d,J= 12.5 Hz, IH), 3.88-3.85 (m,

6H), 3.72-3.65 (m, 3H), 3.21 (s, 3H), 2.98-2.96 ( , IH), 2.80-2.78 (m, H), 2.09-1.92 (m, 5H), 1.79-1 .71

(m, 3 ), 1.37-1.28 m, 2H), 0.89-0.86 ( , 2 ). 0.62-0.59 (m, 2 ) .

EXAMPLE 8

(TR)-5-cyciopropyl-4-((l-(l-(3,5-dichloroph^^

(ethylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in Example 162. The enantiomer was arbitrarily assigned as

(R)-5 yc opropy -4-((1 ( 1-(3 , -diehiorophenyl

(ethyisulfonyl)-2-fluorobenzamide. LCMS (ESI) Method A : RT = 5.99 min, m/z: 587.3 [M+H] +. NMR

(400 MHz, DMSO-i/fi): δ 7.49-7.48 (m, IH), 7.38-7.37 (m, 2H), 7.16 (d, J = 8.8 Hz, IH), 6.77 (d, = 12.8

Hz, IH), 3.87 (d, - 6.0 Hz, 2H), 3.73-3.65 (m, 3H), 3.21-3.19 ( , 5H), 2.98-2.95 (m, IH), 2.80-2.77 (m,

IH), 2.06-1.94 (m, 3H), 1.79-1.70 (m, 3H), 1.36-1.26 (m, 2H), 1.15 it, J = 7.4 Hz, 3H), 0.89-0.84 (m, 2H),

0.61-0.57 (m, 2H).



EXAMPLE169

(S)-5-cyelopropyl-4-((l -(l -(3,5-dicM

(ethy Ssu fony )-2-f uorob enzamide

The compound was synthesized as described in Example 163. The enantiomer was arbitrarily assigned as

(S)-5-cyclopropyl -4-(( l -( l -(3,5-dichlorophenyl)-2-methoxyethyl)piperidin -4-yl)methoxy)-N-

(ethylsulfonyl)-2-fluorobenzamide. ί CMS (ESi) Method A : RT = 5.99 min, m/z: 587.2 i 1· !| . NMR

(400 MHz, DMSO-
i : 6) : δ 7.49-7.48 (m, 1H), 7.38-7.37 (m, 2H), 7.16 (d. ./ 8.4 Hz, 1H), 6.77 (d, = 12.8

Hz, III), 3.87 (d, ./ 6.0 Hz, 2 ). 3.73-3.65 (m, 3H), 3.24-3. 19 (m, 5H), 2.98-2.95 (m, III), 2.80-2.77 (rn,

! . 2.09-1 .91 (m, 3H), 1.79-1 .67 (m, 3H), 1.36- 1.26 n 2H), 1.16 ( , ./ 7.4 Hz, 3 ·. 0.89-0.84 (m, 2H),

0.61 -0.57 (m, 2H).

(R)-5~cyclopropyl-2~tluoro-4-((l -(l -(3

yl)methoxy)-N-(methylsulfony])benzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-2-fluoro-4-((l -( l -

(3-fluoro-5-(trifluoromethyl)phenyi)etliyl)-4-methylpiperidin-4

(methyls ulfonyl)benzamide. Chiral HPLC (column: TC-H, 4.6 x 250 mm, 5 µιη ; mobile Phase: A :

supercritical CO?., B: MeOH, A : B=75:25; flow: 2.25 rnL/min; column temperature: 40 °C; RT = 4.46 min).

LCMS (ESI) Method A : RT === 6.13 min, m/z: 575.2 | \ Sj . NMR (400 MHz, DMSO-i&): δ 11.45

(brs, 1H), 7.58-7.54 (m, 3H), 7.20 (d, J = 8.4 Hz, 1H), 6.87 (d, J = 13.2 Hz, 1H), 3.80 (m, 3H), 3.1 8 (s, 3H),

2.68-2.66 (m, H), 2.56-2.54 (m, 2H), 2.39-2.33 (m, H), 2.04-1 .97 (m, IH), 1.71 -1.66 (m, 2H), 1.50- 1.44

( , 2H), 1.37 (d, ./ 6.8 Hz, 3H), 1.04 (s, 3H), 0.89-0.85 (rn, 2H), 0.65-0.6 1 (m, 2H).



(S)-5-eyclopropyl-2-fluoro-4-((l-(l-(3-fluoro-

yl)methoxy)-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the raeemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-2-f!uoro-

4-((l-(l-(3-fluoro-5-(nifluoromethy1)^

(methylsulfonyl)benzamide. . Chiral PLC (column: IC-H, 4.6 x 250 mm, 5 µ η; mobile Phase: A :

supercritical CO
?.
, B : MeOH, A : B==75:25; flow: 2.25 mL/min; column temperature: 39.9 °C; RT = 4.96

mm). LCMS (ESI) Method A: RT = 6.11 min, m/z: 575.3 [M+H]+. NMR (400 MHz, DMSO-^s):

87.58-7.54 (m, 3H), 7.19 (d, J = 8.4 Hz, 1H), 6.87 (d, J = 12.8 Hz, 1H), 3.80 (m, 3H), 3.17 (s, 3H), 2.71-

2.67 (m, 1H), 2.56-2.54 (m, 2H), 2.38-2.32 (rn, 1H), 2.04-1.97 (m, 1H), 1.71-1.66 (m, 2H), 1.49-1.44 (rn,

2H), 1.37 (d, .J ------ 6.8 Hz, 3H), 1.04 (s, 3H), 0.89-0.85 (m, 2H), 0.64-0.61 (m, 2H).

EXAMPLEl 72

(R)-5-cyclopropyl-4-((l-(l-(3,5-dichloropheny])-2-methoxyethy])-4-methylpipe

fluoro-N-(methylsuifonyi)benzamide



Step 1

2-(4-((2-CycJopropyl-5-fluoro-4-(methoxycatt)on^

dichlorophenyl)acetic acid

A mixture of methyl 5<yclopropyi-2~iluoro-4-((4-methylpiperidin-4-yi)methoxy)berizoate 1.8 g, 5.6

mmoi), 3,5-dichlorophenylboronic acid (1.6 g, 8.4 mmol), 2-oxoacetic acid (638 mg, 8.4 mmol) and 1.8 g

of 4A molecular sieve in toluene (30mL) was stiixed at 100 °C for 2 h. The mixture was then filtered,

washed with DCM (20 mL) and concentrated. The residue was purified by silica gel chromatography

(eluting with DCM/MeOHfrom 100/1 to 10/1) to afford the target compound (2.8g, 96%) as a white solid.

LCMS (ESI) m/z: 524.0 [M+H] +.

Step 2

(R)-methyl 5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-hydiOxyethyl)-4-methylpiperidin-4-

yl)methoxy)-2-fluorobenzoate

A mixture of 2-(4-((2-cyclopropy]-5-fluoro-4-(methoxycarbonyl)phenoxy)methyl)-4-methylpiperidin-l-y])-2-

(3,5-dichlorophenyl)acetic acid (2.0 g, 3.8 mmol) inborane-THF (20mL) was stiixed at room temperature for

2 h, quenched with MeOH (20 mL) andconcentrated. The residue was purified by silica gel chromatography

(eluting with DCM/MeOHfrom 300/1 to 100/1) to afford the racemate (2.8g, 96%) as anoil.The enantiomer

was separated by chiral SFC from the racemate.Tne enantiomer was arbitrarily assigned as(R)-methyl 5-

cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-hydroxyethyl)-4-methylpiperidin-4-yl)methoxy)-2-

fluorobenzoate. Chiral HPLC (column: OZ-H, 4.6 250 mm, 5 µη ; mobile Phase: A : n-Hexane, B : EtOH, A :

B=85:15; flow: 1 mL/min; column temperature: 40 °C; RT = 6.83 min). LCMS(ESI) m/z: 510.1 [M+H] +.



Step 3

(R)-5 -cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)-2-methoxyethyl)-4-methylpiperidin-4-yl)^

fluorobenzoic acid

To a solution of (R)-methyl 5-cyclopropyl-4-((l -(l -(3,5-dichloro phenyl)-2-hydroxyethy])-4- ethylpiperidm

4-yl)methoxy)-2-fluorobenzoate ( 00 mg, 0.2 mmol) in THF (5 mL) was added sodium hydride (39 mg, 0.98

mmol) at 0 °C. The mixture was stirred at room temperature for 30 min, then methyl iodide (56 mg, 0.39

mmol) was added. The mixture was stirred for another 6 h, quenched with water ( 5 mL), acidified with HCI

( 1 M) to pH 2-3, and extracted with EtOAc (20 mL 3). The combined organic layers were washed with

brine (20 mL) and dried over anhydrous sodium sulfate. The solvent was distilled off under reduce pressure to

afford a yellow solid. LCMS(ESI) m z: 10.1 [M+H] +.

Step 4

(K)-5-cycl opropyl-4-(( l -(l -(3,5-dichloropte

f !uoro-N-(methy] sulfonyl)benzami de

The compound was synthesized as described in step 5 of Example 80. Chirai PLC (column: OZ-H, 4.6

250 mm, 5 µ η ; mobile Phase: A : supercritical C(¾, B : MeOPI, A : B==65 :35; flow: 1.95 mL/min: column

temperature: 40 °C; RT = 5.13 min). LCMS (ESI) Method A : RT = 6.28 min, m/z: 587.2 [M+H] +. NMR

(400 MHz, !) .V S ( ) /,. : δ 11.69 (bra, 1H), 7.50 (s, H), 7.41 (s, 2H), 7.18 (d, J = 8.4 Hz, 1H), 6.90 (d, J = 12.8

Hz, 1Η ),3.79-3.69 (m, 5H), 3.23 (s, 3IT), 3.22 (s, 3H), 2.67-2.66 (m, 1H), 2,58-2.50 (m, ill), 2.50-2.35 ( ,

2H), 2.03- 1.97 (m, 1H), 1.68- 1.62 (m, 2H), 1.49-1 .37 (m, 2H), 1.01 (s, 3P1), 0.90-0.86 (m, 2H), 0.65-0.62 (m,



(S)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-^

fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172. The enantiomer was arbitrarily assigned

as(S)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxyethyl)-4-methylpiperidin-4-yl)methoxy)-2-

fluoro-N-(methylsulfonyl)benzamide Chiral HPLC (column: OZ-H, 4.6 x 250 mm, 5 µη ; mobile Phase:

A : supercritical C0 2, B: MeOH, A : B=65:35; flow: 1.95 mL/min; column temperature: 40.1 °C; RT = 4.52

min). .CMS (ESI) Method A : RT 6.28 min, m/z: 587.2 [M+H]+. "Ή NMR (400 MHz, DMSO-a 6) : δ

11.64 (brs, 1H), 7.50 (s, IH), 7.41 (s, 2H), 7.18 id. ./ 8.4 Hz, III), 6.89 (d, J 12.8 Hz, lH),3.78-3.66 (rn,

5H), 3.22 (s, 6H), 2.67-2.66 (m, IH), 2.58-2.50 (m, H), 2.45-2.33 (m, 2H), 2.03-1.97 (m, H), 1.68-1.62

(m, 2H), 1.49-1.37 (m, 2H), 1.01 (s, 3H), 0.90-0.86 (m, 2H), 0.65-0.62 (m, 2H).



Step 1

3-(3,5-Dichlorophenyl)oxetan-3-ol

To a solution of 1-bromo-3,5-dichiorobenzene (1.0 g, 4 5 mmol) in dry THF (20 mL) was added n-BuLi (2.2

mL, 5.4 m ol) dropwise and the mixture stirred 30 min at -78 °C. Oxetan-3-one (386 g ,5.4 mmol) was then

added and the mixture was left to wa n to room temperature. The mixture was then quenched with aqueous

ammonium chloride (20 niL) and extracted with EtOAc (20 mL x 3). The combined organic layers were

washed with brine (20 mL), dried over anhydrous sodium sulfate and concentrated. The residue was purified

by silica gel chromatography (eluting with ethyl acetate / petroleum ether= 1/10) to afford the target

compound (0.7g, 71%) as anoil. LCMS(ESI) m z: 217.1 [ - !| .

Step 2

Methyl 5-cyclopropyl-4-((l-(3-(3,5-dichlorophenyl)oxetan-3-yl)piperidin-4-yl)methoxy)-2fluorobenzoate

To solution of 3-(3,5-dichlorophenyl)oxetan-3-ol (400 mg, 1.8 mmol) and D1PEA ( 1.4 g, 11 mmol) in DCM

( 1 mL), trifluoromethanesulfonic anhydride (0.9 mL, 5.5 mmol) was added dropwise at -20 °C. The mixture

was then stirred at room temperature for 3 h, and methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-

yimethoxyjhenzoate (280 mg, 0.92 mmol) in acetonitrile (10 mL) was added. Then the reaction mixture was

stirred at room temperature for another 6 h. The mixture was then concentrated in vacuo and the residue

purified by silica gel chromatography (eluting with ethyl acetate / petroleum ether= 1/3) to afford the target

compound (320 mg, 69%) as anoil. LCMS(ESI) m z: 508.1 III .

5-Cyc3opropy]-4-((l-(3-(3,5-dichioro^ acid



The compound was synthesized as described in step 6 of Example 88 LCMS(ESl) m/z: 494 1 [M+H] .

Step 4

5-Cyclopropyl-4-((l-(3-(3,5-dichlorophenyl)oxetan-3-yl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80. LCMS (ESI) Method A : RT = 5.76 min,

m/z: 571.2 | ! i | . NMR (400 MHz, DM SO- ,): δ 11.82 (brs, 1H), 7.47-7.44 (m, 2H), 7.39-7.37 (m, 1H),

7.15 (d, J ------- 8.4 Hz, I), 6.88 (d, J 13.2 Hz, 1). 3.90 (d, ./ 6.0 Hz, 2 ), 3.24 ( , Hi), 3.23 (s, 3H), 3.02 -

2.94 (m, 2H), 2 87-2.79 (m, 3H), 2.15-2.08 (m, 2H), 2.02-1.98 (m, 1H), 1 754 .69 (m, 3H), 1.33-1.30 (m, 2H),

0.90-0.85 (m, 2H), 0.66-0.62 (m, 2H).

EXAMPLE175

5-Cyclopropyl-N-icyclopropylsu]fonyl)-4-((l-(3-(3,5-dichiorophenyl)oxetan-3-yi)p^

yl)methoxy)-2-fluorobenzamide

The compound was synthesized as described in Example 174.LCMS (ESI) Method A : RT = 5.91 min, m/z:

597.2 [M+H] +. NMR (400 MHz, !)V1S )- ·/ : δ 1.79 (brs, ), 7.47-7.44 (m, 2H), 7.39-7.35 (m, 1H), 7.15

(d, J 8.4 Hz, . 6.85 (d, J ------- 12.8 Hz, HI), 3.89 (d, 5.6 Hz, 2H), 3.23-3.22 (m, II I). 3.01-2,93 (m, 3

2.87-2.79 (m, 3H), 2.12-2.07 (m, 2H), 2.01-1.97 (m, Hi), 1.72-1.69 (m, 3H), 1.33-1.30 (m, 2H), 1.03-0.97 (m,

4H), 0.90-0.85 (m, 2H), 0.65-0.61 (m, 2H).



N-(azetidin-l -ylsulfonyl)-5-cyclopropyl-4-((l -(3-(3,5-dichlorophenyl)oxetan-3-yl)piperidin-4-

yl)methoxy)-2-fluorobenzamide

The compound was synthesized as described in Example 174.LCMS (ESI) Method A : RT 6.06 min, m/z:

612.5 [M+H]+. NMR (400 MHz, MeOD- 4) : 57.41 -7.38 (m, 2H), 7.34-7.30 (m, 2H),6.75 (d, ./ 13.2 Hz,

IH), 4.12-3.91 (m, 4H , 3.91 (d, ./ = 6.0 Hz, 2H), 3.3 (m, IH), 3.16-3.07 ( , 2H), 2.93-2.91 (m, 3H), 2.28-

2.20 ( , 4H), 2.09-2.05 (m, H), 1.86- 1.80 (m, 3H), .52-1 .49 ( , 1). 0.95-0.90 (m, 2H), 0.68-0.64 (m, 2H)

EXAMPLE 177

5-Cyclopropyl-4-((l -(3-(3,5-dichlorophenyl)oxetan-3-yl)piperidin-4-yl)methoxy)-N-(ethylsulfonyl)-2-

fluorobenzamide

The compound was synthesized as described in Example 74.LCMS (ESI) Method A : RT = 6.86 min, m/z:

585.2 [M+H]+. NMR (400 MHz, MeOD-i 4) : 57.42-7.39 (m, 2H), 7.34-7.28 ( , 2Ii), 6.87 (d, J - 13.2 Hz,

! . 3.92 (d. ./ 6.0 Hz, 2H), 3.5 1-3.45 (m, 2H), 3.35 (s, H i ). 3.2 1-3. 13 (m, 2H), 2.98-2.92 (m, 3H), 134·

2.67 ( , 2H), 2.09-2.05 (m, IH), 1.90-1 .82 (m, 3 , 1.57-1 .5 1 (m, 2H), 1.37 (d, = 7.4 Hz, 3H , 0.95-0.90 (m,

2H), 0.68-0.64 (m, 2H).

EXAMPLE 178

5-Cyclopropyl-4-((l -(3-(3,5-dichlorophenyl)oxetan-3 -yl)-4-methylpiperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide



The compound was synthesized in a similar manner to Example 174 frommethyl 5-cyclopropyi-2-fluoro-4-((4-

methylpiperidin-4-yl)methoxy)benzoate and 3-(3,5-Dichlorophenyl)oxetan-3-ol.LCMS (ESI) Method A : RT =

5.91 rnin, m z: 585.3 [M+H]+. MR (400 MHz, DMSO- ): 87.47-7.44 (m, 2H), 7.39-7.35 (m, H), 7.23-

7.19 (m, IH), 6.84 (d, J === 10.8 Hz, H), 3.76 (s, 2 !. 3.23-3.22 (m, H), 3.12 (s, 3H),2.87-2.76 (m, 3 ·. 2.69-

2.61 (m, 2H), 2.45-2.39 (m, 2H), 2.03-1.95 (m, IH), 1.66-1.61 (m, 2H), 1.38-1.33 (m, 2H), 1.03 (s, 3H), 0.88-

0.85 (m, 2H), 0.61-0.60 (m, 2H).

(R)-5-cyclopropyl-4-(l-(2-(diisopropylamino)-2-oxoethy

(R)-tert-butyl 5-cyc1opropyl-2-f!uoro-4-(piperidin-3-yloxy)beiizoate

To a solution of (R)-tert-butyl 3-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)piperidine-l

carboxylate (1.0 g, 2.3 mmol) in tert-butylacetate (4 mL was added sulfuric acid (0.6 mL, 1 .5 mmol)

room temperature. The reaction mixture was stirred for 2 h, quenched with aqueous ammonium

bicarbonate (10 mL) and extracted with ethyl acetate (20 m L 3). The combined organic layers were



distilled off under reduced pressure to affordthe target compound (500 mg, 65%) as a pale yellow oil.

LCMS (ESI) m/z: 336.0 [M+H] +.

Step 2

2-Bromo-N,N-diisopropylacetamide

Diisopropylamine (1.0 g, 5.0 mmol) was added to a solution of 2-bromoacetyl bromide (1.0 g, 10.0 mmol)

in DCM (30 m .) at 0 °C. The reaction mixture was left to warm to room temperature and stirred for 1 h,

then quenched with saturated ammonium chloride, extracted with DCM (20 mL 3), washed with brine

(20 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by

silica gel chromatography (eluting with petroleum ether/ethyl acetate = 0/ 1) to afford the target compound

(810 mg, 81%) as a pale yellow oil. LCMS (ESI) m/z: 222.0 [M+H] H NMR (500 MHz, ί . >ί .Ί .·<7

83.98-3.95 (m, 1H), 3.81 (s, 2H), 3.45-3.42 (m, 1H), 1.40-1.38 (m, 6H), 1.28-1.25 (m, 6H).

Step 3

(R)-tert-butyl 5-cyclopropyl-4-(l-(2-(diisopropylamino)-2-oxoethyl)piperidin-3-yloxy)-2-fluorobenzoate

A mixture of (R)-tert-butyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate (56 mg, 0.17 mmol), 2 -

bromo-N,N-diisopropylacetamide (44 mg, 0 20 mmol) and potassium carbonate (69 mg, 0.50 mmol) in

acetonitrile (2 mL) was heated at 80 °C for 16 h. The reaction mixture was filtered, washedwith ethyl

acetate (10 mL) and concentrated. The residue was purified by silica gel chromatography (eluting with

petroleum ether/ethyl acetate = 5/1) to afford the target compound (61 mg, 75%) as a pale yellow oil.

LCMS (ESI) m/z: 477.0 [M+H] +.



Step 4

(R)-5-cyclopropyl-4-(l-(2-(diisopropylamino)-2-oxoethyl)piperidin-3-yloxy)-2-fluorobenzoic acid

The compound was synthesized as described in step 4, Example 80. LCMS (EST) m/z: 421.1 [M+H]~.

Step 5

(R)-5-cyclopropyl -4-(l-(2-(diisopropylamino)-2-oxoethyl)piperidin-3-yloxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in step 5, Example 80.LCMS (ESI) Method A : RT = = 4.61 min,

m z: 498.0 [M+H]\ NMR (500 MHz, DM S - ) δ 7.14 (d, J = 8.5 Hz, IH), 6.92 (d, ./= 13.0 Hz, IH),

4.58 (m, IH), 4.09(m,lH), 3.41-3.38 (m, 3H), 3.15 (s, 3H), 2.97 (m, IH), 2.70-2.63 (m, 2H), 2.49-2.46 ( ,

IH), 2.07 (m, IH), 1.95 (rn, 1H),1.83 ( , 1II), 1.64-1.57 (m, 2 ), 1.28-1.24 (m, 6H), 1.14-1.10 ( , 6H), 0.89-

0.85 (m, 2H), 0.68- 0.61 (m, 2H).

EXAMPLE 8

5-Cyclopropyl-4-((l-(2-(diisopropylammo)-2-oxoethyl)piperidin-4-yl)methoxy)-2 -fl oi -N-

(methylsuifonyl)benzamide



Step 1

Methyl 5-cyclopropyl-4-((l-(2-(diisopropylammo)-2-oxoethyl)piperid^

The compound was synthesized as described in step 3 o f Example 179. LCMS (ESI) m z: 449.1 [M+H] .

Step 2

5-Cyclopropyl-4-((l-(2-(diisopropylamino)-2-oxoethyl)piperidin-4-yl)methoxy)-2-fluorobenzoic acid

The compound was synthesized as described in step 6 of Example 88. LCMS(ESI) m/z: 435.1 [M+H] .

Step 3

5-Cyclopropy{-4-((l-(2-(diisopropylamino)-2-oxoethyl)piperidin-4-yl)methoxy)-2-fluoro

(methylsulfonyl)benzamide



The compound was synthesized as described in step 5 of Example 80.LCMS (ESI) Method A : RT = 4 52 min,

m z: 512.0 [M+Hf. NMR (500 MHz, DMSO - δ 7.2 (·:!. ./ 8.5 Hz, IH), 6.77 l. J 12.0 Hz, H),

3.93-3.77 (m, 5H), 3.5 1-3.49 ( , IH), 3.23 ( n , 2H), 2.96 (s, 3H), 2.75-2.57 ( , 2H), 2.04- 1.88 (m, 4H), 1.69-

1.56 (m, 2H), 1.33-1 .32 (m, 6H), 1.16 -1. 5 (m, 6H), 0.89- 0.85 (m, 2H), 0.60- 0.57 (m, 2H).

EXAMPLE 81

(R)-4-((l -(l -(3-chioro-4-fiuoropheny

N-(methylsulfony])benzamide

The compound was synthesized as described in Example 172. The enantiomer was arbitrarily assigned

as(R)-4-((l -(l -(3-chloro-4-fluorophenyl)-2-m

N-(methylsulfonyl)benzamide. Chiral HPLC (column: O.I-H, 4.6 x 250 mm, 5 µ ; mobile Phase: A :

supercritical C(¾, B : MeOH, A : B=75:25; flow: 2.25 mL/min; column temperature: 4 1 7 C; RT = 2 97

min). LCMS (ESI) Method A : RT === 5.5 1 min, m/z: 557.3 [M+H] +. NMR (400 MHz, DMSO- ): δ

11.58 (brs, IH), 7 55 (d, J = 6.0 Hz, IH), 7.41 -7.36 (m, 2H), 7.15 (d, J = 8.4 Hz, 1H)„ 6.85 (d, J = 12.8 Hz,

IH), 3.89 (d, J = 6.0 Hz, 2H), 3.78-3.70 (m, 3H), 3.23 (s, 3H), 3.17 (s, 3H), 3.05-3.03 (m, IH), 2.85-2.82

( , ), 2.15-2. 12 (m, IH), 2.03- 1.97 (m, 2 ), 1.80-1 .72 ( , 3IT , 1.4 1- 1.3 1 (m, 2H), 0.89-0.85 (m, 2 ),

0.64-0.60 ( , 2H).

EXAMPLE 182

(S)-4-((l -(l -(3-chloro-4-fluorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-5-cyc

N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172. The enantiomer was arbitrarily assigned as

(S)-4-((l -(l-(3-chloro-4-fluorophenyl)-2-m^

N-(methylsulfonyl)benzamide. Chiral HPLC (column: O.T-H, 4.6 250 mm, 5 µ τ ; mobile Phase: A :

supercritical C0 2, B : MeOH, A : B 75:25; flow: 2.25 mL/min; column temperature: 39.5 °C; RT



3.58min). LCMS (ESI) Method A : RT = 5.50 min, m z: 557.3 [M+H] . H NMR (400 MHz, DMSO-4):

δ 11.60 rs. 1H), 7.55 d. ./ 6.8 Hz, 1H), 7.4 1-7.36 (m, 2H), 7.15 (d, 8.4 Hz, 1H)„ 6.85 (d, J = 12.8

Hz, 1H), 3.89 (d, - 5.6 z, 2H), 3.78-3.70 (m, 3H), 3.23 (s, 3H), 3.17 (s, 3H), 3.05-3.03 (m, 1H), 2.85-

2.82 (m, IH), 2.20-2. 12 (m, 1H), 2.03- 1.97 (in, 2H), 1.80- 1.72 (m, 3H), 1.4 1- 1.3 1 (m, 2H), 0.89-0.85 (in,

?. \ \ . 0.64-0.60 (m, 2H).

EXAMPLE! 83

4-((l -(3-Chloro-4-methoxybetTzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.08 min, m z:

525.2 [M+H]+. H NMR (400 MHz, ( >! ) -< : ! 10.5 1 (brs, 1H), 7.48 (s, 1H), 7.35-7.33 (m, 1H), 7.20-

7.16 (m, 1). 6 .89 (d, J = 12.8 Hz, H), 3.92 (d, J = 5.6 Hz, 1). 3 .86 (s, 3H), 3.82 (s, 2H), 3. -3.08 (m,

2H), 3.01 (s, 3H), 2,50-2.39 (m, 2H), 2.03-1 .97 (rn, 1H),1 .9 1- 1.85 ( , 3H), 1.48- 1.45 (m, 2H), 0.89-0.85

(m, 2H), 0.61 - 0.57 (m, 2H).

EXAMPLE184

5-Cyclopropyl-4-((l -(3,5-dichIorobenz\4)piperidin-4-yi)methoxy)-N-(ethylsul^

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 6.34 min, m/z:

543.2 [M+H]+. "Ή NMR (400 MHz, MeOD- ) 1.47 (brs, H), 7.54-7.52 (m, IH), 7.40-7.39 (m, 2H),

7.15-7. 13 (m, 1H), 6.90-6.87 (m, IH), 3.93 (..1. ./ 6.0 Hz, 2H), 3.62 (m, 2H), 3.35-3 .32 (m, 2H), 2.93-2.90

(m, 2H), 2.19- 1.99 (m, 3H),1 .82-1 .79 (m, 3H .44-1 .38 (m, 2H), 1.22-1 .18 (m, 3H), 0.90-0.85 (m, 2H),

0.61 - 0.57 (m, 2H).



EXAMPLE185

(R)-5-cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)ethyl)-3-methylazetidin-3-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 81. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((I -(l -(3,5-

dicUorophenyl)ethyl)-3-methylazetidin-3 -yl)methoxy)-2-fluoro-N-(methylsulfonyl)benza Chiral

HPLC (column: OZ-H, 4.6 x 250 mm, 5 µιη ; mobile Phase: A:supercritical C0 2, B : MeOH ( 0.5% DEA),

A : B 7(5:30; flow: 3 mL/rniri; column temperature: 38.5 °C; RT 5.7 min). LCMS (ESI) Method C : RT

-5.48 min, m/z:528.8 [M+H] +. H NMR (400 MHz, MeOO-d ) 87.44 (s, 1II), 7.39-7.35 (m, 3H), 6.8 1 (d, J

= 12.4 Hz, IH), 4. 0-4.04 (m, 2H), 3.83-3.8 1 (m, IH), 3.65-3.59 ( , 2H), 3.40-3.38 (m, IH), 3.27-3.25 ( ,

4H), 2. 0-2.07 ( , IH), .48 (s, 3H), 1.37- 1.35 (m, 3H), 0.95-0.93 ( , 1). 0.69-0.68 (m, 2H).

EXAMPLE186

(TR)-5-cyeiopropyl-4-((l-(l-(3,5-dicMoro^

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 8 . The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l -(l -(3,5-

dichlorophenyl)etliyl)-3-methy Chiral

HPLC (column: OZ-H, 4.6 * 250 mm, 5 µη ; mobile Phase: Arsupercritical C0 2, B : MeOII ( 0.5% DEA),

A : B 7(5:30; flow: 3 mL/ ir ; column temperature: 38.5 °C; RT 8. 13 min). LCMS (ESI) Method C : RT

=5.42 min, m/z: 528.7 | ί i . NMR (400 MHz, -i 7.42 (s, IH), 7.38-7.36 (m, 3H), 6.8 1 (d, J

= 12.8 Hz, IH), 4.10-4.03 (m, S. 3.79-3.77 ( , I H), 3.60-3.50 (m, 2H), 3.34-3.32 (m, IH), 3.25-3.23 ( ,

411), 2.09-2.05 ( , H ), 1.47 (s, 3H), 1.35- 1.30(m, 3H), 0.97-0.9 1 (m, 2 ), 0.68-0.66 (m, 2H).



(R)-5-cyclopropyl-2-fluoro-4-((l -(l-(4-fluoro

yl)methoxy)-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172. The enantiorner was separated by chiral

SFC from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-2-fluoro-4-

((l -(l -(4-fluoro-3-(trifluoromethyl)phenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-N-

(methy]sulfony])benzamide.Chiral HPLC (column: AD-H, 4.6 x 250 mm, 5 µτη ; mobile Phase: A :

supercritical C0 , B : MeOH (0.1% DEA), A : B-80:20; flow: 3 mL/min; column temperature: 39.5 °C; RT

= 3.55 minj.LCMS (ESI) Method C : RT === 4.82 min, nv'z 591 .0 [M+H] +. NMR (400 MHz, S . δ

7.72-7.70 (m, ?. . 7.5 1-7.46 (m, 1H), 7.15 (d, ,/ = 8.4 Hz, 1H), 6.87 (d, = 12.8 Hz, 1H), 3.91 -3.84 (m,

5H), 3.28-3.27 (m, 1H), 3.22-3.21 (m, 5H), 3.06-3.03 (m, 1H), 2.83-2.8 1 (m, 1H), 2.16- 1.96 (m, 3H), 1.77-

1.72 ( , 3H), 1.40-1 .30 (m, 2H), 0.89-0.84 (m, 2 ), 0.65-0.61 (m, 2H).

EXAMPLE188

(S)-5-cyclopropyl-2-f1uoro-4-((l -(l -(4-fluoro-3-(trifluoromethyl)pheny])-2-niethoxyethyl)piperi^

yl)methoxy)-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172. The enantiorner was separated by chiral

SFC fro the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-2-fluoro-

4-((l -(l -(4-fluoro-3-(trifluoromethyl)pheny1)-2-methoxyethy])pipeiidin-4-y

(methylsulfonyl)benzamide. Chiral HPLC (column: AD-H, 4.6 x 250 mm, 5 µ ; mobile Phase: A :

supercritical CG , B : MeOH (0.1% DEA), A : B==80:20; flow: 3 mL/min; column temperature: 39.5 °C: RT

= 6.5 1 min). LCMS (ESI) Method C : RT = 4.83 min, m/z 591 .1 [M+H] V H NMR (400 MHz, DMS ) δ

7.72-7.70 (m, 2H), 7.5 1-7.46 (m, IH), 7.15 (d, J = 8.4 Hz, H), 6.87 (d, J = 13.2 Hz, H), 3.91 -3.72 (m,



4H), 3.29-3.28 (m, IH), 3.23-3.21 (m, 5H), 3.05-3.02 (m, IH), 2.83-2.81 (m, 2H), 2.02-1.96 (m, 3H), 1.81-

1.72 ( , 3H), 1.40-1.30 (m, 2H), 0.89-0.84 (m, 2H), 0.66-0.62 (m, 2H).

5-Cyclopropyl-2-fluoro-4-((l-(4-fluoro-3-(trifl^

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method C : RT = 3.95 min, /z

547.0 [M+H] . NMR (400 MHz, DMSO - ) δ 7.73-7.72 (m, 2H), 7.52-7.47 (m, IH), 7.18 (d, J = 8.8 Hz,

IH), 6.80 (d, J = 12.8 Hz, IH), 3.92 (d, J = 5.6 Hz, 2H), 3.68 (s, 2H), 3.04 (s, 3H), 2.94-2.91 (m, 2H), 2.03-

1.99 (ra, 3H), 1.83-1.80 (m, 3H), 1.44-1.38 (m, 2H), 0.89-0.86 (m, 2H), 0.60-0.59 (m, 2H).

4-((l -((5-Chloro-6-(2,2,2-taifluoroethoxy)pyridm-3-yl)methy])piperidin-4-yl)niethoxy)-5-cyclopropyl-2-

fluoro-N-(methylsulfonyl)benzamide



Step

5-Chloro-6-(2,2,2-trifluoroethoxy)nicotinic acid

A mixture of 2,2,2-trifluoroethanol ( 1.0 g, 5.2 mmol) and potassium hydroxide (874 mg, 1 .6 mmol) in

DMSO (15 mL) was stirred at 120°C for 24 h.The reaction mixture was acidified with HC (IM), extracted

with DCM (30 mL x 3), dried over anhydrous sodium sulfate and concentrated. The crude compound(960 mg)

was used in next step without further purification. LCMS(ESI) m/z: 255.8 [M+H] +.

Step 2

(5-Chloro-6-(2,2,2-1xifluoroethoxy)pyridin-3-yl)methanol

The compound was synthesized as described in step 2 ofExampie 2. LCMS(ESI) m/z: 241.9 [M+H] +.

Step 3

3-Chloro-5-(cMoromethyl)-2-(2,2,2-trifluoroethoxy)pyridine

The compound was synthesized as described in step 2 of Exampl



Step 4

Methyl 4-((l-((5-cWoro-6-(2,2,2-ttifluoroethoxy)pyridm-3-yl)methyl)piperidin-4

cyclopropyl-2-fluorobenzoate

The compound was synthesized as described in step 3 of Example 80 LCMS(ESI) m z: 531.0 [M+H] +.

Ste

4-((l-((5-CWoro-6-(2,2,2-1rifluoroetho

fluorobenzoic acid

The compound was synthesized as described in step 6 of Example 88. LCMS(ESl) m/z: 517.0 [M+H] +.

Step 6

4-((l-((5-Ch]oro-6-(2,2,2-txifluoroethoxy)pyridin-3-yl)methyl)pip

fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80. LCMS (ESI) Method A : RT === 5.70

min, m/z 594.0 [M+H] . NMR (500 MHz, MsOD~d4) δ 8.14-8.11 (m, IH), 7.97-7.94 (m, 1H), 7.35-

7.34 (m, IH), 6.70-6.66 (m, IH), 5.0-4.94 (m, 2H), 3.90-3.71 (m, 4H), 3.30-3.15 (m, 5H), 2.50-2.49 ( ,

2H), 2.07-1.93 (rn, 4H), 1.61-1.55 (m, 2H), 0.90-0.89 (m, 2H), 0.65-0.63 (rn, 2H).



4-((l-(2-Ch]orobenzyl)piperi&

The compound was synthesized as described in Example 88.LCMS (ESI) Method A : RT = 5.67 min, m/z:

495.0 [M+H] +. H NMR (500 MHz, MeOD-ii 4 : δ 7.58-7.57 (m, 1H), 7.47-7.46 (m, 1H), 7.36-7.33 (m,

3H), 6.68 (d,J = 12.0 Hz, 1H), 3.94-3.90 (m, 4H), 3.27-3.12 (m, 5H), 2.54-2.47 (m, 1H), 2.08-1.95 ( ,

4H), 1.63-1.60 (rn, 211), 1.28-1.25 (m, III), 0.91-0.87 (m, 2H), 0.67-0.64 (rn, 211).

EXAMPLEl92

5-Cyclopropyl-2-fluoro-N-(methy]sulfonyl)-4-((l-(2,2,3,34e1rdf]uoropropyl)piperidm-4-

yl)methoxy)benzamide

The compound was synthesized as described in Example 16.LCMS (ESI) Method A : RT = 5.34 min, m z:

485.1 [M+H] +. H NMR (500 MHz, DMSO-<¾): δ 11.87 (s, IH), 7.15 (d, J = 9.0 Hz, 1H), 6.90 (d, J =

3.0 Hz, ), 6.58-6.37 (m, H), 3.92 (d, J = 6.0 Hz, 2H), 3.23 (s, 3H), 3.0-2.89 (m, 4H), 2.32-2.27 (m,

2H), 2.03-2.0 (m, i ), 1.78-1.74 (rn, 3H), 1.40-1.32 (m, 2H), 0.91-0.87 (m, 2H), 0.66-0.63 (rn, 2H).

5-Cyclopropyl-N-(cyc]opropylsulfonyl)-2-fluoro-4-((l-(3,3,3-1rifluoropropyl)piperidin-4-

yl)methoxy)benzamide

The compound was synthesized as described in Example 116. LCMS (ESI) Method A : RT = 4.98 min,

m/z: 493.0 | · !] · . ¾ NMR (500 MHz, DMSO-ti 6 57.15 (d, J =8.0 Hz, IH), 6.88 (d, J =12.5 Hz, IH),

3.94 (d, J = 5.5 Hz, 2H), 3.04-3.00 ( , 3H), 2.65-2.63 (m, 2H), 2.56-2.50 (m, 2H), 2.17-2.12 ( , 2H),

2.04-1.99 (m, IH), 1.82-1.79 (rn, 3H), 1.42-1.35 (m, 2H), 1.06-0.97 (m, 4H), 0.90-0.87 (rn, 2H), 0.65-0.62

(m, 2H).



N-(azetidin-l-ylsulfonyl)-5-cyclopropyl-2-fluoro-4-((l-(3,3,3-trifluoropropyl)piperidin-4-

yl)methoxy)benzarnide

The compound was synthesized as described in Example 1 6. LCMS (EST) Method A : RT = 5 3 min,

rn/z: 508.0 [\ ! · . NMR (500 MHz, DMSO-t/g) δ 7. 7 (d, J 8.5 Hz, Hi), 6.87 (d, J 13.0 Hz, Hi),

3.94-3.93 ( , 6H), 2.98-2.96 (m, 2H), 2.61-2.58 (m, 21i), 2.52-2.50 (m, 1H), 2.49-2.48 (m, 1H), 2.12-2.01

-1.35 (m, 3H), 0.90-0.87 (m, 2H), 0.90-0.87 (m, 2H), 0.65-0.62 (m, 2H).

4-((l -(3-Chlorobenzoy{)piperidin-4-y])methoxy)-5-cyc]opropy1-2-fluoro-N-(methylsu1^

The compound was synthesized as described in step Example 134. LCMS (ESI) Method A : RT = 4.61 min,

m z: 509.0 | · !] NMR (500 MHz, DMS - ) «5 11.87 (s, 1H), 7.53-7.43 (m, 3H), 7.34 (d, J = 8.0 Hz,

i). 7.1 5 (d, J = 8.5 Hz, IH), 6.96 (d, J 10.4 Hz, 1H), 4.51-4.49 (m, Hi), 3.99 (d, J 4.4 Hz, 2H), 3.57-

3.51 ( , Hi), 3.28 (s, 3H), 3.12-3.04 (m, Hi), 2,89-2,81 (m, 1H), 2.13-1.72 (rn, 4H), 1.32-1.23 (m, 2H), 0.91-

0.84 (m, 2H), 0.68-0.64 (m, 2H).

4-((l-(3-Chlorobenzoyl)piperidin-4-yl)methoxy)-5-cyclopropyl-N-(cyclopropylsulfonyl)-

f!uorobenzamide



The compound was synthesized as described in step Example 34. LCMS (ESI) Method A : RT = 4.74

min, m/z: 535.0 [M+H] +. NMR (500 MHz, DMSO-<¾j δ 1 .87 (s, IH), 7.53-7.43 (m, 3H), 7.34 (d, J =

8.0 Hz, HI), 7.15 (d, J 8.5 Hz, I), 6.96 (d, J 2 .5 Hz, III), 4.52-4.50 ( , Hi), 4.00 (d, J 5.0 Hz,

2H), 3.58-3.32 (m, IH), 3.13-3 .00 (m, 2H), 2.85-2.83 (m, IH), 2.14- 1.90 (m, 4H), 1.34- 1.33 (m, 2H), 1.24-

.22 (m, 4H), 0.91 -0.87 (m, ? \ . 0.69-0.66 (m, 2H).

EXAMPLE197

4-((l -Benzoylpiperidin-4-yl)methoxy)-5-cy c opropyl-2-fl uoro-N-(methy lsi

The compound was synthesized as described in step Example 34. LCMS (ESI) Method A : RT ~ 4. 7

min, m z: 475.0 \ i . H NM (500 MHz, DMSO - δ .87 (s, H), 7.45-7.44 (m, 3H), 7.38-7.36

(m, 2H), 7.15 (d, J = 8.5 Hz, IH), 6.96 (d, J = 13.0 Hz, IH), 4.0-3.99 (m, IH), 3.99 (d, J = 4.4 Hz, 2H),

3.62-3.60 (m, IH), 3.32 (s, 3H), 3.17-3.09 (m, H), 3.02-3.01 (m, IH), 2.13-1 .76 ( , 4H), 1.32- 1.24 (m,

2IT 0.91 -0.84 (m, 2 ), 0.69-0.63 (m, 2H).

4-((l -Benzoylpiperidin-4-yl)methoxy)-5-cyclopropyl-N-(cyclopropylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in step Example 34. LCMS (ESI) Method A : RT = 4.38

min, m/z: 501 .0 [M+H] +. NM (500 MHz, i) \ iS( )· , /,,,' 11.8 1 (s, IH), 7.45-7.44 (m, 3H), 7.38-7.36 (m,

2H), 7.15 (d, J = 8.0 Hz, IH), 6.93 (d, J 13.0 Hz, IH), 4.52-4.5 1 (m, IH), 3.98 (d, J 4.8 Hz, 2H), 3.62-

3.60 (m, IH), 3.09-3.01 (m, 2H), 2.83-2.8 1 (m, IH), 2 .14- 1.71 (m, 4H), 1.32-1 .3 1 (m, 2H), 1.07- 1.03 (m,

4H), 0.90-0.84 ( , 2H), 0.66-0.61 (m, 2H).



5-Cyclopropyl-2-fluoro-4-((l-((lR,2S)-2-hydroxy-2,3-dihydiO-lH-inden-l -y1)piperidin-4-yl)methoxy)-N-

(methylsulfonyl)benzamide



Step 1

-Buty 5-chloro-4-(cyclopent-3-en-l-ylmethoxy)-2-fluorobenzoate

A mixture of cyclopent-3-enylmethanol (0.9 g, 9.2 mmol), -butyl 5-chloro-2,4-difluorobenzoate (2.3 g,

9.3 mmol) and cesium carbonate (6.0 g, 18.4 mmol) in DMSO (20 mL) was stirred at 80 °C for 10 h. The

reaction mixture was diluted with EtOAc (50 mL) and brine (100 mLj.The organic layer was washed by

brine (30 mL x 3), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was

purified by flash column (petroleum ether) to afford the title compound as a white solid (2 1 g, 70%).

Step 2

-Buty 5-chloro-2-fluoro-4-(4-hydroxy-2-(2-hydroxyethyl)butoxy)benzoate

Ozone was bubbled into a solution of teri-butyl 5-chloro-4-(cyclopent-3-enylmethoxy)-2-fluorobenzoate

( 1 .63 g, 5 mmol) in dry DCM (50 mL) at -78 °C until the solution turned blue. Then the reaction was

purged with nitrogengas until the reaction mixture turned colorless. Sodium borohydride (0.76 g, 20 mmol)

and methanol (50 m .) was then added and the resultant mixture allowed to warm to roo temperature and

stirred for 5 h. The mixture was then concentrated in vacuo and the residue purified by silica gel

chromatography (eluting with 50% ethyl acetate in petroleum ether) to afford the title compound as a

colorless oil (1.63 g, 90%).

Step 3

tert- 5-cyclopropyl-2-fluoro-4-(4-hydroxy-2-(2-hydroxyethyl)butoxy)benzoate

A mixture of --bu yl 5-chloro-2-fluoro-4-(4-hydroxy-2-(2-hydroxyethyl)butoxy)benzoate (1.09 g, 3

mmol), cyclopropylboronic acid (0.515 g, 6 mmol), diacetoxypalladium (0.067 g, 0.3 mmol) and



potassium phosphate (1.3 g, 6 mmol) in toluene (30 mL) and H 0 (1.5 mL) was stirred at 90 °C for 6 h.

The reaction mixture was filtered, concentrated in vacuo and the residue purified by silica gel

chromatography (eiuting with 40% ethyl acetate in petroleum ether) to afford the target compound as a

colorless oil (0.77 g, 70%).

Step 4

-Butyl 4-(4-bromo-2-(2-bromoethyl)butoxy)-5-cyclopropyl-2-fluorobenzoate

A mixture of teri-butyl5-cyclopropyl-2-fluoro-4-(4-hydroxy-2-(2-hydroxyethyl)butoxy)benzoate (0.73 g, 2

mmol), triphenylphosphine (2.1 g, 8 mmol), carbon tetrabromide (2.65 g, 8 mmol) in DCM (30 mL) was

stirred at room temperature for 20 h . The mixture was concentrated in vacuo and the residue purified by

silica gel chromatography (eiuting with 10% ethyl acetate in petroleum ether) to afford the target

compound as a pa e yellow oil (0.84 g, 85%).

Step 5

r -butyl 5-cyclopropyl-2-fluoro-4-((l-((lR,2S)-2-hydroxy-2,3-dihydro-lH-inden-l-yl)piperidin-4-

yi)methoxy)benzoate

A mixture of -buty 4-(4-bromo-2-(2-bromoethyl)butoxy)-5-cycSopropyl-2-fiuorobenzoate (0.84 g, 1.7

mmol), ( lR ,2S)-l-amino-2,3-dihydro-l H -inden-2-ol (0.253 g, 1.7 mmol), potassium carbonate (0.47 g, 3.4

mmol) and sodium iodide (0.026 g, 0.17 mmol) in acetonitrile (10 mL) was stirred at 80 °C for 8 h. The

reaction mixture was quenched with brine (40 mL), extracted with ethyl acetate ( 0 mL x 3), dried over

anhydrous sodium sulfate, and concentrated. The residue was purified by silica gel chromatography

(eiuting with 15% ethyl acetate in petroleum ether) to afford the target compound as a white solid (0.712 g,

87%). MS(ESI): m/r. 482.3 [M+l] +.



Step 6

5-Cyclopropyl-2-fluoro-4-(( 1-(( 1R,2S)-2-hydroxy-2,3-dihydro- H-inden- 1-yl)piperidin-4-

yi)methoxy)benzoic acid

The compound was synthesized as described in step 3 of Example 88. LCMS (ESI) m/z: 426.2 [M+H] +.

Step 7

5-Cyclopropyl-2-fluoro-4-((l-((lR,2S)-2-hydroxy-2,3-dihydiO-lH-inden-l -yl)piperidin-4-yl)methoxy)-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80. LCMS (ESI): Method A : RT === 4.71

i , m/z 503.2[M+H] V NM (500 MHz, DMSO-a 6) δ 7.43 (d, J = 7.6 Hz, H), 7.33-7.21 (m, 3H), 7.2

(d, J = 8.4 Hz, H), 6.72 (d, J = 2.8 Hz, 1H), 4.65-4.60 (m, 1H), 4.32 (s, H), 3.88 (d, J = 5.6 Hz, 2H),

3.27-3.25 (m, 2H), 3.13-3.04 (rn, 3H), 2.91-2.83 (m, 4H), 2,03-1.96 m, ), 1.88-1.80 (rn, 3H), 1.57-1.48

(m, 2H), 0.88-0.83 (m, 2H), 0.58-0.54 ( , 2H).

EXAMPLE200

5-Cyclopropyl-2-fluoro-4-((l -((] R,2R)-2-hydroxy-2,3-dihydro- IH-inden- 1-yl)piperidin-4-yl)methoxy)-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 199. LCMS (ESI) Method A : RT === 4.30 min,

m/z: 503.2 [M+H]+. NMR (400 MHz, MSO- 87.35-7.33 (m, IH), 7.25-7.24 (m, 3H), 7.17 (d, J =



8.4 Hz, ), 6.85 (d, = 12.8 Hz, IH), 5.18-5.16 (m, IH). 4 60-4.58 (m, H), 4.19-4.17 (m, IH), 3.93 d,

6.0 Hz, IH), 3.31-3.29 (m, IH), 3.26-3.12 ( , 5H), 2.77-2.66 (m, 3H), 2.05-2.00 (m, IH), i .89-1.79 (

3 ), 1.48-1.36 ( n , 2 ), 0.90-0.82 (m, 2H), 0.64-0.60 (in, 2 ) .

EXAMPLE201

(R)-5-c>¾kipropyl-4-((l-(2-(3,5-dichlorophenyl)-l-snethoxypropan-2-yl)

N-(methylsulfonyl)benzamide



Methyl 2-bromo-2-(3,5-dichlorophenyl)acetate

To a solution of methyl 2-(3,5-dichlorophenyl)acetate (0 43 g, 1.96 mmol) and N -bromo- succinimide

(0 72 g, 4 mmo ) in carbon tetrachloride (10 m .) was added benzoyl peroxide (0 048 g, 0 2 mmol). The

mixture was stirred at 80 °C for 8 h, cooled to ambient temperature, filtered, andconcentrated. The residu

was purified by silica gel ehromatograpliyfeluting withl5 % ethyl acetate in petroleum ether) to give the

title compound as a yellow oil (0.46 g, 80%). MS(El) m/z: 295.9[M]+.

Step 2

Methyl 2-(3,5-dichlorophenyl)-2-(4-(hydiOxymethyl)piperidin-l-yl)acetate

To a solution of methyl 2-bromo-2~(3,5~dichiorophenyi)acetate (0.46 g, 1.57 mmol) in acetonitrile (10 mL)

was added potassium carbonate (0.65 g, 4 7 mmo ) and piperidin-4-yl-methanol (0.37 g, 3.2 mmol). The

reaction mixture was stirred at 80 °C for 4 h, diluted with dichloromethane (30 mL) and washed with brine

(20 mL x 3). The combined organic layers were dried over anhydrous sodium sulfate, filtered and



concentrated to give the crude product as a colorless oil (0.51 g) which was used directly without further

purification. LCMS(ESI) m/z: 332.1 [M+l] +.

Step 3

Methyl 2-(4-(((tert-butyldimethylsilyl)oxy)methyl)piperidin-l-yl)-2-(3,5-dichlorophenyl)acetate

To a solution of methyl 2-(3,5-dicMorophenyl)-2-(4-(hydroxymet!iyl)piperidin-l-yl)acetate (0.51 g, 1.54

mmol, crude) in dichloromethane (20 mL) was added imidazole (0.35 g, 5.14 mmo ) and tert-

butylchlorodimethylsilane (0.47 g, 3. mmol). The mixture was stirred at room temperature for 2 h, then

filtered, concentrated and purified by silica gel chromatography(eluting with 5% ethyl acetate in petroleum

ether) to give the title compound (0.6 g, 86%) as a colorless oil. LCMS(ESi) m/z: 446.1 [M+l] +.

Step 4

Methyl 2-(4-(((tert-butyldimethylsilyl)oxy)meth^

To a solution of methyl 2-(4-(((tert-butyldimethylsilyl)oxy)methyl)piperidin-l-yl)-2-(3,5-

dichloropheny1)acetate (0.58 g, 1.3 mmol) in dry THF (10 mL) at -78 C , was added sodium

bis(trimethylsilyi) amide (1M in THF, 2.6 mL). The resultant mixture was maintained at -78 °C and stirred

for 1 hour. Methyl iodide (0.55 g, 3.9 mmol) was then added and the mixture allowed to warm to room

temperature overnight. The mixture was diluted with EtOAc (15 mL) and brine (30 mL), extracted with

EtOAc (10 mL x 3), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was

purified by silica gel chromatography(eluting with 5% EtOAc in petroleum ether) to afford the title

compound as a colorless oil (0.49 g, 82%). LCMS(ESI) m/z: 460. 1 [ 1· i | .



Step 5

2-(4-(((^r^Butyldimethylsilyl)oxy)methyl)piperidin -l-yl )-2-(3,5-dichlorop

To a solution of methyl 2-(4-((te^-butyldimethylsilyloxy)methyl)piperidin - l-yl )-2-(3,5-

dichlorophenyi)propanoate (0.49 g, 1 06 mmol) in T' F (20 mL) at -78 C, diisobutyl aluminium hydride

(]M in THF, 4.3 mL) was added dropwise. The resultant mixture was allowed to warm to room

temperature and stirred for 16 h. The mixture was quenched with brine and the white precipitatefiltered

and washed with EtOAc (30 mL). The combined organic layers were dried over anhydrous sodium sulfate

and concentrated to give the title compound which was used in next step without further puri fi cation

LCMS(ESi) : 432. [M+lf.

Step 6

4-(((te^Butyldimethylsi]yl)oxy)methyl )- l -(2-(3,5-dichlorophenyl)-l-memoxypropan -2-yl)piperi

To a solution of 2-(4-((tert-butyldimethylsilyloxy)methyl)piperidin-l -yl)-2-(3,5-dichlorophenyl)propan-l -

o (0.46 g, 1.06 mmol, crude) in dry THF (20 mL) was added sodium hydride (60% in mineral oil, 0.4 g,

10 mmol) under N2 atmosphere at room temperature. Methyl iodide (1.41 g, 10 mmol) was added after 2h

and the resultant mixture was stirred overnight. The mixture was quenched with water (20 mL), extracted

with EtOAcilO mL x 3), dried over sodium sulfate and concentrated. The residue was purifiedby silica gel

chromatography (elutirig with 8% EtOAc in petroleum ether) to afford the title compound as a viscous oil

(0.4 g, 85%). LCMS(ESI) /z : 446.1 [M+l] +.

Step 7

( -(2-(3,5-Dichlorophenyl)- -methoxypropan-2-yl)piperidin-4-yl)methanol



To a solution of 4-((tert-butyldimethylsilyloxy)methyl)-l-(2-(3,5-dichlorophenyl)-l-methoxypropan-2-

yl)piperidine (0.4 g, 0.9 mmol) in DCM (20 m .), HC1 in methanol (4M, 2mL) was added dropwise. The

mixture was stirred at room temperature for 2 h and concentrated in vauo to give the title compound as a

pale yellow oil. LCMS(ESI) m/z: 332.1 |\i · .

(R)-methyl 5-cyclopropyl-4-((l-(2-(3,5-dicUorophenyl)-l-methoxypropan-2-yl)piperidin-4-y])methoxy)-

2-fluorobenzoate

A mixture of (l-(2-(3,5-dichlorophenyl)-l-methoxypropan-2-yl)piperidin-4-yl)methanol (0.298 g, 0.9

mmol), methyl 5-cyclopropyl-2-fluoro-4-hydroxybenzoate (0.19 g, 0.9 mmol), triphenylphosphine (0.472

g, 1.8 mmol) and diisopropyl azodiformate (0.365 g, .8 mmol) in dry THF ( 1 mL) was stirredunder an

N atmosphere for 24 h. The reaction mixture was filtered, concentrated in vacuo, and the residue was

purified by silica gel chromatography(eluting with 10% EtOAc in petroleum ether) to give the racemate

(0 33 g, 70%). The enantiomer was separated by chiral SFC from the racemate.The enantiomer was

arbitrarily assigned as(R)-methyl 5-cyclopropyl-4-((l-(2-(3,5-dichlorophenyl)-l-methoxypropan-2-

yi)piperidin~4-y l)methoxy) 2-fluorobenzoate. Chiral HPLC (column: AD-H, 4.6 x 250 mm, 5 µηι; mobile

Phase: A: supercritical C0 2, B: MeOH, A: B=90:10; flow: 3 mL/min; column temperature: 38.9 °C, RT =

4.36 mm). LCMS(ESI) m/z 524.1 [M+i .

Step 9

(R)-5-cy ck propyl-4-((l -(2-(3,5-dichloropheny])-l -methoxypropan-2-yl)pi

fluorobenzoic acid

The compound was synthesized as described in step 6 of Example 88. LCMS(ESI) m/z 510.1 [M+l] " .



Step 10

(R)-5-eyclopropyl-4-((l-(2-(3,5-dichloropheny])-]-methoxypropan-2

N-(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80.The enantiomer was arbitrarily

assigned as (R)-5-eyc3opropyl-4-((l -(2-(3,5-dichlorophenyl)- 1-methoxypropan-2-yl)piperidin-4-

yl)methoxy)-2-fluoro-N-(methylsulfonyl)benzamide.LCMS (ESI): Method A : RT = 6.39 min, m/z

587.3[M+1] +. NMR (400 MHz, iVv S >· .· / 6 7.49 (d. ./ 1.6 Hz, 2H), 7.44 (m, 1H), 7.19 (d, J = 8.8 Hz,

1H), 6.82 id../ 12.4 Hz, i ), 3.91 (d. ./ 5.6 Hz, 2H), 3.53-3.40 (in, 2 ), 3.18 (s, 3H), 3.10 (s, 3IT , 2.88

i. 9.6 Hz, . 2.57 ( , 1H), 2.28-2.13 (m, 2H), 2.01-2.02 (m, l . 1.80-1.70 ( , 3H), 1.37-1.24 (m,

5H), 0.89-0.85 (m, 2H), 0.63-0.60 (m, 2H).

EXAMPLE202

(S)-5-cyclopropyl-4-((l-(2-(3,5-dichiorophenyi)-l-methoxypropan-2-y3)piperidm

N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 201. The enantiomer was arbitrarily assigned as

(S)-5-cycl0propyl-4-((i~(2-(3,5-diehloropte

N-(methylsulfonyl)benzamide. i CMS (ESI): Method A : RT = 6.52 min, / z : 587.2[M+lf. Ί Ι (400

MHz, DMSO-ii .) δ 7.49 (d, - 2.0 Hz, 2H), 7.44 (m, lH), 7.19 (d, - 8.8 Hz, III), 6.82 id. . 12.8 Hz,

H), 3.9 (d, J = 6.0 Hz, 2H), 3.53-3.40 (m, 2H), 3.1 (s, 3H), 3.10 (s, 3H), 2.88 (d, J = 9.6 Hz, H), 2.57

(m, III), 2,28-2,13 (m, 2H), 2.02-2.00 (rn, 1H), 1.80-1.70 (m, 3H), 1.37-1.24 (m, 5H), 0.89-0.85 ( , 2H),

0.63-0.60 (m, 2H).



(S)-5-cyclopropyl-4-((l-(2-(3,5-dichlorophenyl)-l-meto

(ethylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in Example 2 .The enantiomer was arbitrarily assigned as

(S)-5-cyclopropyl-4-((l-(2-(3,5-dichlorophenyl)-l-methoxypropan-2-yl)piperidin-4-yl)meth^

(ethyisulfonyl)-2-fluorobenzamide.LCMS (ESi): Method A : RT = 6.19 min, /z 601 .3[M+1]VHNMR

(400 MHz, DMSO-i¾) δ 7.49 (d, J = 2.0 Hz, 2H), 7.44 (m, 1H), 7. 9 (d, J = 8.8 Hz, 1H), 6.82 (d, , = .8

Hz, i). 3.91 (d, ./ 6.0 Hz, 2H), 3.53-3.40 (m, 2H), 3 . 8 is. 3H), 3.10 (s, 3H), 3.08-3.06 (m, 2H), 2.88 (d,

./ 9.6 Hz, ), 2.58-2.56 (rn, 1H), 2.28-2.13 ( n , 2H), 2.02-2.00 (m, Hi), 1.80-1.70 (m, 3H), 1.37-1.24 (m,

5H), 0.89-0.85 (m, 2H), 0.63-0.60 (m, 2H).

EXAMPLE204

{S)-5-cycIopropyl-4-((l-(2-(3,5-dichlorophenyl)-l-methoxypropan-2-yl)piperi

(ethylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in Example 201.The enantiomer was arbitrarily assigned as

(S)-5-cyclopropy!-4-((l-(2-(3,5-dicMoropheny^

(ethylsu1fony1)-2-fluorobenzamide. LCMS (ESi): Method A : RT = 6.21 min, m/z: 601.2[M+1] +. HNMR

(400 MHz, DMS - 6) δ 7.49 id. ./ 2.0 Hz, 2H), 7.44 ( , ). 7.19 id. ./ 8.8 Hz, 1H), 6.82 (d, - 12.8

Hz, ). 3.91 id. . 6.0 Hz, 2H), 3.53-3.40 ( , 2H), 3.18 (s, 3H), 3.10 (s, 3H), 3.08-3.06 (rn. 2H), 2.88 (d,

J = 9.6 Hz, IH), 2.58-2.56 (m, 1H), 2.28-2.13 (m, 2H), 2.02-2.00 (m, 1H), 1.80-1.70 ( , 3H), 1.374.24 (m,

5H), 0.89-0.85 (m, 2H), 0.63-0.60 (m, 2H).



(R)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxy-2-methylpropyl)piperidin-4-yl)methoxy)-

fluoro-N-(methylsulfonyl)benzamide



Step 1

l-(4-(((teri-Butyldimethylsily{)oxy)methyl)piperidin-l-y{)-l-(3,5-dk

To a solution of methyl 2-(4-((tert-butyldimethylsilyloxy)methyl)piperidin-l-yl)-2-(3,5-

dichlorophenyl)acetate (0.58 g, 1.3 mmol) in dry THF (10 mL) at -78 °C was added methylmagnesium

bromide (3M in THF, 2.6 ml,). The resultant mixture was allowed to warm to room temperature and

stirred overnight, quenched with water (20 mL), extracted with EtOAc ( mL x 3), dried over sodium

sulfate, filtered and concentrated in vacuo. The residue was purified by silica gel chromatography(eluting

with 5% EtOAc in petroleum ether) to afford title compound as a colorless oil (0.47 g, 81%). LCMS(ESI)

m/z: 445.1 \ ! · i | .

4-(((ter^Butyldimethylsilyl)oxy)methyl)4-(l-(3,5-dichlorophenyl)-2-methoxy-2-methylpropyl)piperidin^

The compound was synthesized as described in step 6 of Example 201.LCMS(ES1) m/z: 460.2 [M+1] .

Step 3

(l-(l-(3,5-Dichlorophenyl)-2-methoxy-2-methylpropyl)piperidin-4-yl)methanol

The compound was synthesized as described in step 7 of Example 201.LCMS(ESI) m/z 346.1 [M+l] ÷.



Step 4

(R)-methyl 5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxy-2-methylpropyl)piperidin-4-

yl)methoxy)-2-fluorobenzoate

The compound was synthesized as described in step 8 of Example 201.The enantiomer was separated by

chiral SFC from the racemate, the enantiomer was arbitrarily assigned as(R)-methyl 5-cyclopropyl-4-((l-

(l-(3,5-dichlorophenyl)-2-methoxy-2-methylpropyl)piperidin-4-yl)methoxy)-2-fluorobenzoate. Chiral

HPLC (column: AD-H, 4.6 x 250 mm, 5 m; mobile Phase: A: supercritical C0 2, B: MeOH, A : B=85:15;

flow: 3 mL/min; column temperature: 40.4 °C, RT = 2.85 min). LCMS(ESI) m/z 538.1 [M+l ]+.

Step 5

(R)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-methoxy-2-methylpropyl)piperidin-4-yl)methoxy

fluorobenzoic acid

The compound was synthesized as described in step 9 of Example 201.LCMS(ES1) m/z: 524.1 [M+l] .

Step 6

(R)-5-eyclopropyl-4-((l~(l-(3,5-dicM

fluoro-N-(methylsulfonyl)benzamide



The compound was synthesized as described in step 9 of Example 201 .The enantiomer was arbitrarily

assigned as (R)-5-cyc1opropyl-4-(( 1-(1 -(3,5-dichlorophenyl)-2-methoxy-2-methylpropyl)piperidin-4-

yl)methoxy)-2-fluoro-N-(methylsulfonyl)benzamide. LCMS (ESI): Method A : RT 6.95 min, m/z

601 .3 [M+l . 1TNMR (400 MHz, \ S«>- δ .83 (brs, 1H), 7.50-7.44 (m, 3H), 7.15-7. 13 ( , 1H),

6.86 i J 12.8 Hz, ). 3.86-3.85 (m, 2H), 3.46-3.44 (m, 2H), 3.29 (s, 1H), 3.24 (s, 3H), 3.16 (s, 3H),

2.82 (d, = 10.8 Hz, 1H), 2.00- 1.95 (m, 2H), 1.72-1 .71 (m, 3H), 1.55-1 .54 (m, 1H), 1.40-1 .23 (m, 4H),

0.93 (s, 3H), 0.88-0.83 ( , 1). 0.65-0.6 (m, 2H).

(S)-5-cyc]opropyl-4-((i -(l -(3,5-diehloropheny

fluoro-N-(methylsuifonyi)benzamide

The compound was synthesized as described in Example 205. The enantiomer was arbitrarily assigned as

(S)-5-cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)-2-m

f!uoro-N-(methylsulfonyl)benzamide. LCMS (EST): Method A : RT = 6.95 min, m/z: 60 .3[M+lf.

1HNMR (400 MHz, DMSO-4) δ 11.83 (brs, 1H), 7.50-7.44 (m, 3H), 7.15-7. 13 (m, IH), 6.86 (d, ./ 12.8

Hz, 1H), 3.86-3.85 ( , 2 ). 3.46-3.44 (m, 2H), 3.29 (s, HI), 3.24 (s, 3H), 3.16 (s, 3H), 2.82 (d, ./ 10.8

Hz, IH), 2.00-1 .95 (m, 2H), 1.72- 1.7 1 (m, 3H), 1.55 4 .54 (m, IH), 1.40-1 .23 (m, 4H), 0.93 (s, 3H), 0.88-

0.83 (m, 2H), 0.65-0.61 (m, 2H).

EXAMPLE207

(R-j-5 -cyclopropyl-4-(( 1-( -(3 ,5-dichloropheny3)-2-methoxy-2-methylpropyl)pjperidin-4-yi)methoxy

(ethylsulfonyi)-2-fluorobenzarnide

The compound was synthesized as described in Example 205. The enantiomer was arbitrarily assigned as

(R)-5-cyclopropy3-4-((l -(l -(3,5-dichloropheny3)-2-methoxy-2-methy]propyl^

(ethylsulfonyl)-2-f]uorobenzamide. LCMS (EST): Method A : RT = 7.04 min, m/z: 6 5.3[M+1] +. NM

(400 MHz, DMSO - ,) δ 7.49 (d, J = 2.0 Hz, 2H), 7.44 (m, H), 7.19 (d, J = 8.8 Hz, H i ). 6.82 (d. ./ 12.8

Hz, IH), 3.91 id. . 6.0 Hz, 2IT , 3.53-3.40 (m, 2H), 3.42-3.37 (m, 2H), 3.18 (s, 3IT , 3.10 (s, 3H), 3.07 (m



2H), 2.88 (d,,/ = 9.6 Hz, 1H), 2.57-2.56 (m, IH), 2.28-2.13 (m, 2H), 2.01-2.00 (m, 1H), 1.80-1.70 (m, 3H),

.37- .24 (m, 5H), 0.89-0.85 (m, 2H), 0.63-0.60 (ra, 2H).

EXAMPLE208

(S)~5-cyc]opropyl~4-((l-(l~(3,5~diehloropte

(ethylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in Example 205.The enantiomer was arbitrarily assigned as

(S)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-m^

(ethylsulfonyl)-2-fluorobenzamide. LCMS (ESI): Method A : RT 7.12 rain, m/z: 615.2[M+lf. HNMR

(400 MHz, i \ S ·</, δ 7.49 (d, ./ 2.0 Hz, 2H), 7.44 (m, . 7.19 (d, ./ 8.8 Hz, ). 6.82 id. ./ 12.8

Hz, 1H), 3.91 (d, - 6.0 Hz, 2H), 3.53-3.40 (ra, 2H), 3.42-3.37 (m, 2H), 3.18 (s, 3H), 3.10 (s, 3H), 3.07-

3.06 (m, 2H), 2.88 (d, J = 9.6 Hz, IH), 2.58-2.56 (m, 1H), 2.28-2.13 (m, 2H), 2.01-2.00 (m, 1H), 1.80-1.70

(m, 3H), 1.37-1.24 (m, 5H), 0.89-0.85 (m, 2H), 0.63-0.60 (m, 2H).

EXAMPLE209

5-Cyclopropyl-4-((l-(2-(3,5-dichlorophenyl)propan-2-yl)piperidin-4-yl)methoxy)-2-fluoro-N-



Step 1

Methyl 5-cyclopropyl -4-((l -(2-(3,5-dicUorophenyl)propan -2-yl)piperidin -4-yl)methoxy )-2-fluor^

To a solution of methyl 5-cyclopropyl -4-((l -(3,5-dicWorobenzoyl)piperidin-4-yl)methoxy )-2-

f!uorohenzoate (0.81 g, 1.7 mmol) and 2,6-di-tert-butyl-4-methylpyridine (1.4 g, 6.8 mmol) in dry THF

( mL) under N2 atmosphere, was added trifluoromethanesulfonic anhydride (0.4 mL) dropwise at -78 °C.

The mixture was stirred at -40 °C for 3 h followed by the addition of MeLi (3M in THF, 2.3 mL). The

reaction mixture was allowed to warm to room temperature and stirred overnight, quenched with water ( 1

mL), extracted with EtOAc (10 mL x 3), dried over anhydrous sodium sulfate, filtered and concentrated.

The residue was purified by silica gel chromatography(eluting with 5% ethyl acetate in petroleum ether)

to afford the target compound as a white solid (0. 7 g, 20%). LCMS(ESI): /z : 494.2[M+1] +.

5-Cyclopropyl-4-((l-(2-(3,5-dichlorophenyl)propan-2-yl)piperidin-4-yl) acid

The compound was synthesized as described in step 6 of Example 88.LCMS(EST) m/z: 480.2[M+1] +.

Step 3

5-Cycl opropyl-4-(( 1-(2-(3 ,5-dich orophenyl)propan-2-y])piperidin-4-yl)methoxy)-2-f!uoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80.LCMS (ESI): Method A : RT = 7.01

min, m/z: 557.0[M+1] +. 'HNMR (500 MHz, DMSO- ) δ 7.5 (s, 2H), 7.44 (s, ), 7.21 (d, J = 8.5 Hz,



1H), 6.76 (d, ,/ = 13.0 Hz, 1H), 3.90 (d, J = 5.5 Hz, 2H), 3.00 (s, 3H), 2.75-2.73 (m, 2H), 2.12-2. 10 (m, 2H),

2.01 - .98 (m, 1H), 1.78-1 .76 (m, 3H), 1.35- 1.23 (ra, 8H), 0.89-0.85 (m, 2H), 0.60-0.57 (m, 2H).

5-Cyclopropy]-4-((l -(2-(3,5-dichiorophenyl)propan-2-yl)pjperidin

fluorobenzamide

The compound was synthesized as described in Example 209.LCMS (ESI): Method A : RT = 6.8 min,

m/z 571.2[M+l . HNMR (400 MHz, DMSO- 6) δ 7.5 1 (s, 2H), 7.44 (s, 1H), 7.17 (d, J = 8.8 Hz, 1H),

6.8 1 i J 12.8 Hz, ). 3.92 (d, J = 5.2 Hz, 2H), 3.29-3.24 (m, 2H), 2.76-2.67 (in, 2H), 2.14-2.09 (m,

2H), 2.03-1 .96 (m, 1H), 1.77- 1.76 (m, 3H), 1.37-1 .24 ( , 8H), 1.17 (t, = 7.6 Hz, 3H), 0.89-0.85 (m, 2H),

0.63-0.59 (m, 2H).

(S)-5-cyclopropyl-4-((l -( l -(3,5-dichlorophenyl)ethyl)-4-m

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 70. The enantiomer was separated by chiral

SFC from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l -( l -

(3,5-dichlorophenyl)ethyi)-4-iTiethylpiperidin-4-yi)methoxy)-2-f½

Chiral HPLC (column: IC 4.6x l 50mm 5µιη ; mobile Phase: A :supercritical CO?., B : MeOH, A : 70:30:

flow: 3.0 mL/min; column temperature: 39.9 °C; RT = 6.78min). LCMS (ESI) Method A : RT = 5.50 min,

m z: 556.7 [M - i . NMR (400 MHz, DMSO- ) : 57.53-7.43 (m, 3H), 7.20 (d, J 8.4 Hz, 1H), 6.89 (d,

J 12.4 Hz, 1H), 3.80 (s, 3H), 3.14 (s, 3H), 3.21 -3. 16 (m, 2H), 2,42-2,40 (m, 1H), 2.0 1- 1.99 (rn, 1H), 1.69

- 1.68 (rn, 2H), 1.47- 1.35 ( , 6H), 1.04 (s, 3H), 0.89-0.86 (m, 2H), 0.62-0.61 (m, 2H).



(R)~5-cyciopropyl~4-((l-(l~(3,5~dichiorophenyl)etliyl^

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l-(l-

(3,5-dicWorophenyl)ethyl)-4-methylpiperidm-4-yl)methoxy)-2-fluoro-N-(m

Chiral HPLC (column: IC 4.6x 150mm 5, m ; mobile Phase: A :supercritical C0 2, B : MeOH, A : B=70:30;

flow: 3.0 mL/min; column temperature: 39.9 °C; RT 5.75miri). LCMS (ESI) Method A : RT 5.46 min,

mix: 556.7 [M+H] H NMR (400 MHz, DMSO-t4): 57.53-7.43 (m, 3H), 7.20 (d, J === 8.4 Hz, 1H), 6.89 (d,

./ 12.4 Hz, IH), 3.80 (s, 3H), 3.14 (s, 3H), 3.21-3.16 (m, 2H), 2.44-2.40 (m, IH), 2.01-1.99 (m, H), 1.69

-1.68 (m, 2H), 1.47-1.35 (m, 6H), 1.04 (s, 3H), 0.90-0.85 (m, 2H), 0.64-0.60 (m, 2H).

EXAMPLE! 13

5-Cyclopropyl-4-(( l -(2,4-dichlorobenzyl)piperidm

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 6.25 min, m/z:

542.8 [M+H]VH NMR (400 MHz, DMSC 6) : 87.60-7.51 (m, 3H), 7.13 (d, J = 8.4 Hz, IH), 6.91 (d, ./ =

.8 Hz, H), 3.94 (d, J = 6.0 Hz, 2H), 3.62 (s, 2H), 3.40-3.37 (m, 2H), 2.92-2.90 (m, 2H), 2.20-1 .79 (m,

6H), 1.42-1.37 (m, .?! ). 1.23-1.19 { . 7.4 Hz, ·. 0.89-0.86 (m, 2H), 0.66-0.63 ( , 2H).

EXAMPLE! 14

(R)-5-cyclopropyl-4-((l -(l -(3,4-dichlorophenyl)ethyl)piperi din-4-y])methoxy)

(methylsulfonyi)benzamide



The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)~5~cyelopropy]~4~((l -(i ~(3,4~

dichlorophenyl)eihyi)piperidin-4-yl)methoxy)-2-iiiior Chiral HPLC

(column: AD-IL 4.6x250mm, 5 η ; mobile Phase: A :supercritical CO;,, B : MeOH, A : B===70:30; flow: 3 .0

mL/min; column temperature: 37.7 °C; RT === 6.44 min). LCMS (ESI) Method A : RT === 6 . min, m z:

542.9 [M+H]VH NMR (400 MHz, DMSO-4,): 57.63-7.62 (m, 2H), 7.39-7.38 (m, H), 7.17 (d, = 6.4 Hz,

i ). 6.80 (d, ./ 10.4 Hz, IH), 3.90 (d, ,/ 4.4 Hz, 3 3.08 (s, 3H), 2.86-2.84 ( , 1). 2.0 1- 1.98 (m, 3H),

1.85-1 .78 (m, 3H), 1.39 - 1.35 ( n , 5H), 0.88-0.86 ( , 2H), 0.62-0.59 (m, 2H).

EXAMPLE! 5

(S)-5-cyclopropyl-4-((l -(l -(3,4-dichlorophenyl)etliyl)piperidm

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5 -cyclopropyl-4-(( 1-( -(3,4-

dichloropheny3)ethyl)piperidin-4-y3)metlioxy)-2-fli]oro-N-(met Chiral HPLC

(column: AD-H, 4.6x250mm, 5µ η ; mobile Phase: A :supercritical C0 2, B : MeOH, A : B-70:30; flow: 3.0

mL/min; column temperature: 37.7 °C; RT = 10.00 min). LCMS (ESI) Method A : RT = 6. min, m/z:

542.9 [M+ITJVH NMR (400 MHz, DM SO- ): 57.64-7.62 (in, 2H), 7.38-7.36 (m, H), 7.17 d. ./ 6.8 Hz,

IH), 6.80 id. ./ 10.4 Hz, IH), 3.91(d, J = 4.4 Hz, 3H), 3.10 (s, 3H), 2.92-2.9 1 (m, 2H), 2 .19- 1.17 (m, 2H),

2.0 1- 1.78 (m, 4H), 1.42 - 1.35 ( , 5H), 0.88-0.86 (m, 2H), 0.64-0.61 (m, 2H).

4-((l -(3-Chloro-5-(tri luoromethyl)benz )piperidin-4-y l)me hoxy)-5-cyclopropyi

f!uorobenzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 6.3 min, m/z:

576.8 [M+H] +. H NMR (400 MHz, ) S -- ): 87.77-7.67 (m, 3 ). 7. 14 (d, J 8.4 Hz, H), 6.88 id. ./



12.8 Hz, 1H), 3.94 (d, = 5.6 Hz, 2H), 3.68 (s, 2H), 3.35-3.33 (m, 2H), 2.91-2.88 (m, 2H), 2.14-1.79 (m,

6H), 1.40-1.38 (m, 2H), .20 ( . ./ 7.4 Hz, 3H), 0.89-0.86 (m, 2H), 0.66-0.63 (m, 2H).

EXAMPLE217

4-(( l -((5-Chloro-6-isopropoxypyri dm

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 190. LCMS (ESI) Method A : RT = 5 88 min,

m/z: 553.8 [M+H] +. NMR (400 MHz, ! Y!S ,. : 88.06 (d, ./ 4.0 Hz, i). 7.15 (d, ./ 9.6 Ηζ, Η),

7.10 (d, J ------- 4.4 Hz, I I), 6.89 (d, J 10.4 Hz, IH), 5.30-5.28 (m, 1H), 3.95-3.94 (m, 2H), 3.60 (s, 2H),

3.21 (s, 3H), 2.89-2.87 (m, 2H), 2.16-2.11 (m, 2H), 2.03-2.01 (m, H), 1.80-1.78 (m, 3H), 1.41-1.39 (m,

2H), 1.31 (d,,/ = 5.2 Hz, 6H), 0.91-0.87 (m, 2H), 0.66-0.63 (m, 2H).

(R)-5-cyclopropyl-4-((l-(I-(3,4-dichlorophenyl)ethyl)-4-methylpiperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l -(1 -

(3,4-dichlorophenyl)ethyl)-4-methylpiperi

Chiral HPLC (column:OJ-H (4.6x250mm, 5µηι; mobile Phase: A:supercritica3 C0 2, B : MeOH, A :

B===75:25; flow: 3.0 mL/min; column temperature: 40.0 °C: RT === 4.18 min). LCMS (ESI) Method A : RT

6.25 min, m/z: 556.8 [M+ . NMR (300 MHz, DMSO-a 6) : 57.65-7.63 (m, 2H), 7.40-7.38 (m, IH),

7.20 (d, J ------ 8.1 Hz, IH), 6.84 (d, J ------- 12.9Hz, IH), 3.79-3.78 (m, 2H),3.1 1 (s, 3H), 2.57-2.56 (m, IH), 2.45-

2.42 (m, 3H), 2.01-1.99 (m, H), 1.69-1.37 (m, 8H), 1.04 (s, 3H), 0.89-0.85 (m, 2H), 0.62-0.60 (m, 2H).



(S)-5-cyclopropyl-4-((l -(l -(3,4-dichioropheiiyl)ethyi)

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5 -cyclopropyl-4-((l -(1-

(3,4-dicWorophenyl)ethyl)-4-methy{piperidin-4-yl)methoxy)-2-fluoro-N-(me

Chiral HPLC (column:OJ-H (4.6x250mm, 5,um; mobile Phase: A:supercritical C0 , B : MeOH, A :

B=75:25; flow: 3.0 mL/min; column temperature: 40.0 °C; RT = 6.43 mm). LCMS (ESI) Method A: RT =

6.26 min, m/z: 556.8 | M 1| . NMR (300 MHz, DM SO- ): 67.65-7.63 (m, 2 ), 7.40-7.38 ( n , HI),

7.20 J 8. 1 Hz, ). 6.83 (d, ./ 12.9 Hz, 1H), 3.79-3.78 (m, 2H),3. 11 (s, 3H), 2.57-2.56 (m, ).

2.45-2.42 (m, 3H), 2.01 - 1.99 (m, H), 1.69-1 .37 (m, 8H), 1.04 (s, 3H), 0.88-0.86 (m, 2H), 0.62-0.60 (m,

2H).

EXAMPLE220

4-((l - 3-Ch]oro-4-(trifluorornethyl)berizyl)piperidin-4-y])meihoxy

(methylsulfonyi)henzamide

The compound was synthesized as described in Example 88. LCMS (ESi) Method A : RT = 6.25 min, m/z:

562.8 [M+H] +. H NMR (400 MHz, DM SO- ): δ 7.86-7.84 ( , Hi), 7.69-7.52 (m, 2H), 7.15 id. ./ 8.4

Hz, ). 6.88 d. ./ 12.8 Hz, . 3.94 (d, ./ 6.0 Hz, 2H), 3.72 (s, 2H), 3.20 (s, 3H), 2.95-2.92 (m, 2H),

2.20-1 .80 (m, 6H), 1.43 4 .40 (m, 2H), 0.90-0.86 (m, 2H), 0.66-0.63 (m, 2H).

EXAMPLE221

(R)-5-cyclopropyl-4-((l -(3,5-dichlorobenzoyl)piperidin-3-yl)oxy)-2-fluoro-N-(methylsulfonyl)benzamide



The compound was synthesized as described in step Example 134. LCMS (ESI) Method A : RT = 4.69

in , m/z: 528.8 [M+H V H NMR (500 MHz, ) S - ./·.): δ 7.74-7.28 (m, 3H), 7.17 (d, ,/ 8. Hz, H i).

6.78 (d, J ------ 12.5 Hz, Hi), 4.68-4.67 (m, 1H), 4.19-4.16 ( n , 1H), 3.68-3.50 ( , 2H), 3.28 -3.14 (m, 4H),

2.02 -1.60 (m, 5H), 0.93 -0.92 ( , 2H), 0.71-0.68 (m, 2H).

(R)-5-cyclopropyl-2-fluoro-4-((l-(2-methoxy-l-phenylethyl)piperidin-4-yl)methoxy)-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172. The enantiomer was separated by chiral

SFC from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-2-fluoro-4-

((l-(2-methoxy-l-phenyiethyi)piperi HPLC

(column: OJ-H, 4.6x250mm, 5 η ; mobile Phase: A:supercritical C0 2, B : MeOH, A : B=75:25; flow: 3.0

mL/min; column temperature: 40.2 °C; RT = 3.78 min). LCMS (ESI) Method A : RT = 4.83 min, m z :

505.0 ! NMR (500 MHz, M S - ) : 57.36-7.32 (m, 5H), 7.16 (d, = 8.0 Hz, 1H), 6.82 (d, J =

13.5 Hz, 1H), 3.90-3.71 ( , 5H), 3.29-3.25 (m, 4H), 3.11-2.90 (m, 4H), 2.35-1.75 ( , 6H), 1.49 - 1 .38 (m,

2H), 0.88 -0.85 (m, 2 ), 0.61-0.60 (m, 2H).

EXAMPLE223

(S)-5-cyclopropyl-2-fluoro-4-((l-(2-methoxy-] -pheiiySethyl)piperidin-4-yl)methoxy)-N-

(methylsulfonyi)benzamide

The compound was synthesized as described in Example 172. The enantiomer was separated by chiral

SFC from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyc1opropyl-2-fluoro-

4-(( 1-(2-methoxy- 1-phenylethyl)piperidin-4-yl)methoxy)-N-(methylsulfonyl)benzamide.Chiral HPLC

(column: OJ-H, 4.6x250mm, 5µη ; mobile Phase: A:supercritical C0 , B : MeOH, A : B===75:25: flow: 3.0

mL/min; column temperature: 40.2 °C; RT === 5.20 min). LCMS (ESI) Method A : RT === 4.83 min, m/z:



504.9 [M+H]VH NMR (500 MHz, DMSO- ) : 87.36-7.32 ( , 5H), 7.16 (d, J = 9.0 Hz, 1H), 6.82 (d, ./ =

3.0 Hz, 1H), 3.90-3.69 (m, 5H), 3.3 1 (s, 3H), 3.11-2.90 (m, 5H), 2.01 -1.75 (ra, 6H), 1.49 -1.38 (m, 2H),

0.88 -0.85 (in, 2 ), 0.62-0.59 (m, 2 ) .

(S)-5-cyclopropyl-4-((l - ( -(3,5-dichlorophenyl)-2,2-difluoroethyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

l-(3,5-Dichlorophenyl)-2,2-difluoroethanol



A mixture of 3,5-dichlorobenzaldehyde (800 mg, 4.6 mmol),(difluoromethyl)trimethylsilane (850 mg, 6 8

mmol) a d CsF (441 mg, 2.3 mmol) in DMF (20 mL) was stirred for 36 h at room temperature.The reaction

mixture was diluted with ethyl acetate(50mL), washed with brine (30 mL χ 3), dried over anhydrous sodium

sulfate and concentrated. The residue was purified by silica ge chromatography (eluting with petroleum

ether/ethyl acetate = 10/1) to afford the title compound as a pale yellow oil.(500 mg, 48%). LCMS(ESI) m z:

225.0 [M-H] .

Step 2

Methyl 5-cyclopropyl-4-((l-(l-(3,5-dicWorophenyl)-2,2-difluoroethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoate

To a mixture of l-(3,5-dichlorophenyl)-2,2-difluoroethanol (200 mg, 0.9 mmol) and DIPEA (270 mg, 2.7

mmol) in DCM (20 mL) was added trifluoromethane sulfonic anhydride (507 mg, 1.8 mmol) at 0°C, and the

mixtures stirred for 2h. Methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate (277 mg, 0.9 mmol)

was then added at 0°C andthe mixture eft to warm to room temperature and stirred for 16 h. The reaction was

quenched with ethyl acetate (40 mL) and water (40 mL), extracted with ethyl acetate (20 mL 3), dried over

anhydrous sodium sulfate and concentrated. The residue was purified by silica gel chromatography (eluting

with petroleum ether/ethyl acetate = 5/1) to afford the title compound as a pale yellow oii.(230 mg, 20%).

Step 3

5-Cyclopropyl-4-(( 1-(1-(3 ,5-dichlorophenyl) -2,2-difluoroethyl)piperidin-4 -yl)methoxy)-2 -fluorobenzoic

acid

The compound was synthesized as described in step 6 of Example 88. LCMS(ESi) m/z: 502.1 [M+H] .



Step 4

(S)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2,2-difluoroethyl)piperidin-4-yl)methoxy)-2

(methylsulfonyl)benzamide

The compound was synthesized as described in step 5 of Example 80 The enantiomer was separated by

chiral SFC from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyi-4-

((l-(l-(3,5-dichlorophenyl)-2,2-difluoroethyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsuifonyl)benzamide.Chirai HPLC (column: AD-H, 4.6x250mm, 5µιη; mobile Phase:

A:supercriticai C0 , B : MeOH, A : B===85:15; flow: 3 0 mL/min; column temperature: 40.1 °C; RT ===

15.85min). LCMS (ESI) Method A : RT = 6.1 6 mm, m/z: 579.0 [M+H]VH NMR (400 MHz, DMSO - ,):

57.62-7.47 (m, 3H), 7.14 (d, ./= 8.4 Hz, 1H), 6.89 -6.65 (m, 2H), 4.04-3.89 ( , 3H), 3.29-3.24 (m, 3H),

2.98-2,92 (m, 2H), 2.17-2.15 (m, 1H), 2.00 -1.73 ( , 5 ), 1.35 -1.32 (m, 2H), 0.89-0.84 ( , 2IT , 0.66-

0.62 (m, 2H).

EXAMPLE225

(R)-5~cyclopropyl-4~((l-(l -(3,5-dichloro^

(methylsulfonyi)benzamide

The compound was synthesized as described in Example 224.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l-(l -(3,5-

dichlorophenyl)-2,2-difluoroethyl)piperidin-4-yl)memoxy)-2-fluoro-N-(methylsu^

HPLC (column: AD-H, 4.6x250mm, 5 η ; mobile Phase: A:supercritical C0 2, B : MeOH, A : B=85:15;

flow: 3.0 mL/min; column temperature: 40.1 °C; RT = 13.82 mm ) LCMS (ESI) Method A : RT = 6.16

min, m z: 579.0 Vi i i NMR (400 MHz, DMSO-a 6) : 87.62-7.42 (m, 3H), 7.14 (d, J = 8.4 Hz, 1H),

6.77 -6.65 (m, 2H), 4.04-3.85 ( , 3H), 3.29-3.27 (m, IH), 3.02-2.92 (m, 4H), 2.16-2.14 ( , 1H), 2.00 -

1.68 (m, 5H), 1.39 -1.29 (m, 2H), 0.88-0.83 (m, 2H), 0.60-0.58 (m, 2H).



(S)-5-cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)-2,2-d^

(ethylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in Example 224 T'he enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropy]-4-((l -(l-(3,5-

dichlorophenyl)-2,2-difluoroethyl)piperidin-4-yl)methoxy)-N-(ethylsulfonyl)-2-fl^

HPLC (column: AD-H, 4.6x250mm, 5 η ; mobile Phase: A :supercritical C0 , B: MeOH, A : B=85 : 5;

flow: 3 0 niL/min; column temperature: 42.0 °C; RT === 13.5 min). LCMS (ESI) Method A : RT = 6.15 mm,

m/z: 593.2 [M+H] +. NMR (400 MHz, DMSO-ti ) : 57.62-7.61 (m, 1H), 7.47-7.46 (m, 2H), 7.12 (d, J =

8.4 Hz, 1H), 6.90 -6.58 ( , 2H), 4.08-3.89 (m, 3H), 3.39-3.37 (m, 2H), 3.0 1-2.92 (m, 2H), 2.15-2. 13 (m,

II), 1.98 -1.72 (m, 4H), 1.35 - 1 .19 (m, 6 i ). 0.87-0.84 (rn, 2H), 0.62-0.60 (m, 2 ) .

EXAMPLE227

(R)-5-cyclopropyl-4-((l -(l -(3,5-dicUorophenyl)-2,2-difluoroethyl)piperidin-4-yl)methoxy)-N-

(ethylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in Example 224.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l -(l -(3,5-

dichlorophenyl)-2,2-difluoroethyl)piperidiri-4-yl)rnethoxy)-N-(ethylsulfony

HPLC (column: AD-H, 4.6x250mm, 5 η ; mobile Phase: A:supercritical C0 2, B : MeOH, A : B=85 : 5;

flow: 3.0 mL/min; column temperature: 42.0 °C; RT 12.33 min). LCMS (ESI) Method A : RT 6.15

min, m/z: 593 .2 V i i NMR (400 MHz, i) ( )··, /, : 87.62-7.61 (m, 1H), 7.47-7.46 (m, 2H), 7.12 (d,

J = 8.4 Hz, 1H), 6.90 -6.58 (m, 2H), 4.08-3.89 (m, 3H), 3.39-3.37 (m, 2H), 3.0 -2.94 (m, 2H), 2.15- .91

( , 3H), 1.76 -1.68 (m, 3H), 1.35 -1.32 (m, 2 ) , 1.21 . 7.4 Hz, 3H), 0.89-0.84 (m, 2H), 0.66-0.63 (m,

2H).



5-Cyclopropyl-2-fluoro-4-((l -(3-fluoro-5-(trifluoro

(methylsulfonyl)benzamide

The co pou d was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.71 min, mlz

546.9[M+H] +. 'H-NMR (500 MHz, DMSO- 6) : 11.34 (s, 1H), 7.62-7.53 ( , 3H), 7.16 (d, J - 9.0 Hz,

!Si ). 6.89 id. ./ 13.0 Hz, . 3.95 (d. ./ 6.0 Hz, 111), 3.77 (s, 2H), 3.21 (s, 31 ). 2,97-2,95 (m, 2 11).

2.27-2.23 (m, 2H), 2.04-2.00 (m, 1H), 1.87-1 .82 ( , 3H), 1.46-1 .40 ( , 2H), 0.90-0.86 (m, 2H), 0.66-0.63

( , 1).

4-((1-(4-Chloro -3-(trifluoromethyl)benzyl )piperidin-4 -yl)me thoxy) -5-cyclopropyl-2 -fluoro-N -

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method A : RT = 5.88 min, m/z

563.0[M+H] +. H-NMR (500 MHz, DM SO- ): 11.24 (brs, H ), 7.83 (s, 1H), 7.75 d. ./ 8.0 Hz, 1H),

7.67 d. ./ 8.0 Hz, l ). 7 .17 (d, ./ 8.5 Hz, 1H), 6.85 d . ./ 12.5 Hz, ). 3 .93 (d, ./ 6.0 Hz, 2H), 3.74

(s, 2H), 3.14 (s, 3H), 2.97-2.95 (m, 2H), 2.24 (s, 2H), 2.04-1 .98 (m, IH), 1.86- 1.77 (m, 3H), 1.45-1 .38 ( ,

2 H), 0.89-0.86 ( , 2H), 0.64-0.6 1 (m, 2 ) .

(R)-4-((l -(l -(3-chloro-5-fluorophenyl)ethyl)piperi din-4-yl)methoxy)-5-cyclopropyl-2-fl oro-N

(methylsuifonyl)benzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-4-((l -(l -(3 -chloro-5-



fluorophenyl)ethyl)piperidin-4-yl)methoxy)-5-cyclopropy{-2-fluoro-N-(methylsu^ Chiral

HPLC (column: AD-H, 4.6 x 250 mm, 5 µη mobile Phase: A : supercritical C0 2, B : MeOH (0. 1%DEA),

A : B-70:3(); flow: 2.1 mL/min; column temperature: 40 °C; RT 4.0 1 min). LCMS (ESI) Method A : RT

=== 5.99 min, m/z 527.2[M-}-H +. H-NMR (400 MHz, DMSO- : 57.35 (d, J = 8.8 Hz, 1H), 7.30 (s, 1H),

7.21 (d, J = 9.2 Hz, IH), 7.17 (d, ./ = 8.4 Hz, H), 6.83 (d, J = 12.4 Hz, H), 3.91 (d, ./ = 5.6 Hz, 2H), 3.74

(brs, IH), 3.11 (s, 3H), 3.07-3.03 (m, H), 2.9 1-2.87 (m, H), 2.12-2.09 (m, 2H), 2.03-1 .98 ( , H), 1.84-

1.77 (m, 3H), 1.41 -1.34 (m, 5H), 0.89-0.85 (rn, 2H),0.63-0.59 (m, 2H).

EXAMPLE231

(S)-4-((l -(l -(3-chloro-5-fluorophenyl)ethyl)piperidin-4-yl)

(methyl sulfonyl)ber!zami de

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)~4-((l -(1 ~(3-chIoro-5-

fluorophenyl)ethyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-(methy Chiral

HPLC (column: AD-H, 4.6 x 250 mm, 5 µη ; mobile Phase: A : supercritical C0 2, B: MeOH (0. 1%DEA),

A : B=70:30; flow: 2.1 mL/min; column temperature: 40 °C; RT = 4.83 min). LCMS (ESI) Method A : RT

= 5.99 min, m/z 527.2[M+H] +. ' - MR (400 MHz, DMSO-dk): 57.35 (d, J = 8.8 Hz, IH), 7.30 (s, IH),

7.2 1 (·:!. ./ 9 .2 i . IH), 7. 7 (d, J = 8.4 Hz, 1H), 6.83 (d, 12.4 Hz, IH), 3.91 (d, . = 5.6 Hz, 2H), 3.74

(brs, HI), 3.11 (s, 3 ) , 3.07-3.03 (rn, H), 2.9 1-2.87 (m, IH), 2.12-2.09 (m, 2 ) , 2.03-1 .98 (m, Hi), 1.84-

1.77 (m, 3H), 1.41 -1.34 (m, 5H), 0.89-0.85 ( , 2H), 0.63-0.59 ( , 2H).

EXAMPLE232

5-CyclopiOpyl-4-((l -(3,4-dichlorobenzoy])piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 134. LCMS (ESI) Method A : RT = 5.03 min,

m z 542.8[M+H] +. H-NMR (500 MHz, DMSO-<¾): 5 1 .89 (s, IH), 7.72 (d, ./ = 8.0 Hz, H), 7.66 (d, J =

2.0 Hz, IH), 7.39-7.37 (m, IH), 7. 5 (d, ,/ = 9.0 Hz, H), 6.95 d. ./ 12.5 Hz, IH), 4.48 (brs, IH), 3.98 (d,



= 6.0 Hz, 2H), 3.56 (brs, 1H), 3.29 (s, 3H), 3. 8-3 .12 (m, 1H), 2.84-2.76 (m, 1H), 2.13-2. 0 (m, 1H),

2.05-1 .99 ( , 1H), 1.89- 1.76 (m, 2H), 1.33 (brs, 2H), 0.91 -0.87 (ra, 2H), 0.68-0.65 (m, 2H).

5-Cyclopropyi-N-(cyclopropylsulfonyi)-4-((l -(3,4-dichlorobenzoyl)piperM

fluorobenzamide

The compound was synthesized as described in Example 34. LCMS (ESI) Method A : T = 5.18 min,

ra/z 568.8 [M+H] +. 1H-NMR (500 MHz, > S( )-*/,. ): .8 1 (s, i l l ). 7.72 (d. ./ 8.5 Hz, ). 7.66 (d, J -------

2.0 Hz, ). 7.39- 7 37 ( , . 7. 4 (d, ./ 8.0 Hz, ). 6.97 ( . 12.5 Hz, l l . 4.48 (brs, i l l . 3.99 (d,

= 5.0 Hz, 2H), 3.56 (brs, 1H), 3.12-3.04 (m, 2H), 2.84 (s, 1H), 2.13-2. 12 (m, 1H), 2.04- 1.99 (m, 1H),

.89 (s, H), 1.77 (s, H), 1.33 (s, 2H), 1.12-1 .07 (m, 4 H), 0.91 -0.87 (ra, 2H), 0.68-0.65 (m, 1).

(TR.)-5-cyclopropyl-4-((l-(3,5-dicMoroben2yl)-2-oxopiperidin-4-yl)methoxy)-2-fluo

(methyl sulfonyl)benzami de



Step 1

l -(3,5-Dichlorobenzyl)-2-oxopiperidine-4-carboxylic acid

A mixture of methyl 2-oxopiperidine-4-carboxylate (1.00 g, 6.36 mmol), l ,3-dichloro-5-

(chloromethyl)benzene (1.49 g, 7.63 mmol) and potassium hydroxide (1.79 g, 31.8 m ol) in DMSO (30

mL) was stirred at room temperature for 4 h. The reaction was quenched with HCi (3.0 M, 50 mL) and

ethyl acetate (150 mL). The organic layer was separated and washed with brine (50 mL x 3), dried over

anhydrous sodium sulfate, filtered and concentrated. 'The residue was purified by silica gel

chromatography (eluting with 2% ethyl acetate in petroleum ether) to afford target compound as white

solid (1.65 g, 85%). LCMS (ESI) /z: 302.0 \ S· .

Step 2

Methyl l -(3,5-dichlorobenzyl)-2-oxopiperidine-4-carboxylate

A solution of l -(3,5-dichlorobenzyl)-2-oxopiperidine-4-carboxylic acid (1.65 g, 5.46 mmol) inthionyl

chloride (30 mL) was refluxed for 2 h, Then the solution was added dropwise to methanol (100 mL) at 0

°C and the mixture stirred at room temperature for 2 l The mixture was concentrated in vacuo to afford the

target compound as brown oilwhich was used without further purification. LCMS (ESI) m z: 316.0

[M+ .

l-(3,5-Dichlorobenzyl)-4-(hydroxymethyl)piperidin-2-one

A mixture of methyl l-(3,5-dichlorobenzyl)-2-oxopiperidine-4-carboxylate ( 1 .80 g, 5.69 mmol) and

sodium borohydride(1.08 g, 28.5 mmoDin THF(20 mL) and MeO (10 mL) was stirred at room



temperature for 16 h.The solvent was removed and the residue was purified by reverse phase

chromatography (elating with 25-30% CH3CN in 0.5% N 4HCO3) to give target compound as brown oil

(630 mg, 38% ) . LCMS (ESI) /z: 288.0 j\ i | .

Step 4

(l-(3,5-Dichlorobenzyl)-2-oxopiperidin-4-yl)methy{ 4-methylbenzenesulfonate

A mixture of l-(3,5-dichlorobenzyl)-4-(hydroxymethyl)piperidin-2-one (630 mg, 2.19 mmol) and sodium

hydride (437 mg, 10.9 mmol)in T F (30 roL) was stirred at room temperature for 30 min. Tosyl chloride

(500 mg, 2.62 mmol) in T IF ( 10 mL) was then added and the resulting mixrture was stirred at room

temperature for 16 h. The react was quenched with ice water, extracted withethyl acetate ( 100

rnL),washed with brine (50 mL x 2), dried over anhydrous sodium sulfate, filtered and concentrated. The

residue was purified by reverse phase chromatography (eluting with 50-60% CH3CN in 0.5% NH4HCO3)

to afford the target compound as brown oil (380 mg, 39% ) . LCMS (ESI) rn/z: 442,0 [\ ! ! .

Step 5

(R)-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)-2-oxopiperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyi)benzamide

A mixture of ( l -(3,5-dichlorobenzyl)-2-oxopiperidin-4-yl)methy3 4-methylbenzenesulfonate (380 mg,

0.859 mmol), potassium carbonate ( 1.1 g, 8.61 mmol)and 5-cyclopropyl-2-fiuoro-4-hydroxy-N-

(methylsulfonyl)benzamide (352 mg, 1.29 mmol), in DMF (20 mL) was stirred at 85 ' *C for 16 h. The

reaction was quenched with ethyl acetate ( 00 mL) and H (2.0 M, 40 mL), washed with brine (50 ml, x

2), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by reverse

phase chromatography (eluting with 25-40% CH3CN in 0.5% NH4HCO 3) to afford the racemate as a white

solid. The enantiomer was separated by chirai SFC from the racemate, the first eluting fraction was

arbitrarily assigned as(R)-5-cyclopropyl-4-(( l-(3,5-dichlorobenzyl)-2-oxopiperidin-4-yl)methoxy)-2-

fluoro-N-(methylsulfonyl)benzamide.Chirai HPLC (column: AS-H, 4.6 250 mm, 5 µ ; mobile Phase:



A : supercritical C0 , B: MeOH (0.1%DEA), A : B=75:25; flow: 2.25 mL/min; column temperature: 40 °C;

R T 5.59 min). LCMS (ESI) Method A : R T = 5.14 min, m/z: 542.80 [M+H] VH~NMR (400 MHz,

DMSO- ): 1.92 (s, 1H), 7.53-7.52 ( n , 1H), 7.31-7.29 (m, 2H), 7.15 (d, J - 8.4 Hz, HI), 6.95 (d, J

12.8 Hz, 1H), 4.56-4.47 (m, 2H), 4.00 (d, ./ 6.4 Hz, 2H), 3.32-3.30 (m, 2H), 3.28 (s, 3H), 2.57-2.51 (m,

1H), 2.44-2.39 (m, IH), 2.30-2.24 (m, IH), 2.07-1.98 (m, 2H), 1.69-1.63 (m, IH), 0.92-0.87 (m, 2H), 0.69-

0.65 ( . 2H).

(S)-5-cyclopropyl-4-((l-(3,5-dichlorobenzyl)-2-oxopiperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 234.The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l-(3,5-

dicWorobenzyi)-2-oxopiperidm-4-yl)^ HPLC

(column: AS-H, 4.6 χ 250 mm, 5 \im mobile Phase: A : supercritical C0 2, B : MeOH (0.1%DEA), A :

B=75:25; flow: 2.25 mL/min; column temperature: 40 °C; RT = 7.28 min). LCMS (ESI) Method A : RT =

5.12 min, m/z: 542.80 [M+H] +. -NMR (400 MHz, DMSO-i 6) : 511.92 (s, IH), 7.53-7.52 (m, IH), 7.31-

7.29 (m, 2H), 7.15 (d, = 8.4 Hz, IH), 6.95 (d, J = 12.8 Hz, H), 4.56-4.47 (m, 2H), 4.00 (d, J = 6.4 Hz,

2H), 3.32-3.30 (m, 2H), 3.28 (s, 3H), 2.57-2.51 (m, IH), 2.44-2.39 (m, 1H),2.30-2.24 (m, IH), 2.07-1.98

( , 2H), 1.69- 1.63 (m, ), 0.92-0.87 (m, 2 ) , 0.69-0.65 ( , 2H).

EXAMPLE236

(S)-5-cyclopropyl-4-((l-( l-(3,5-dichloro-2-fluorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsuifonyi)benzamide

The compound was synthesized as described in Example 88. he enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l-(] -(3,5-

dichloro-2-fliiorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-N-(me^

HPLC (column: AD-H, 4.6 * 250 mm, 5 µι ; mobile Phase: A : supercritical C0 , B : MeOH(0.1 DEA),



A:B=65 :35; flow: 1.95 mL/min; column temperature: 40.8 °C; RT = 3.74 min). LCMS (ESI) Method A :

RT 6.22 min, m/z: 56 .2 [M+H] +. NMR (400 MHz, DMSO-J ) δ 7.69 (dd, J = 6.1, 2.6 Hz, HI), 7.47

(dd, J - 5.3, 2.6 Hz, I), 7.16 (d, J 8.5 Hz, 1). 6.83 d. ./ 12.8 Hz, I), 3.90-3.89 (m, 3H), 3.14 (s,

3H), 3.03 -3.02 ( , 1H), 2.87-2.85 (m, 1H), 2.0 1-2.00 (m, 2H), 1.94- 1.68 (m, 4H), 1.42-1 .26 (m, 5H), 0.9 1-

0.82 (m, 2H), 0.61 (d, = 5 .1 Hz, 2H).

EXAMPLE237

(R)-5-cyclopropyl-4-(( l -(l -(3,5-dichloro-2-fluorophenyi)ethy3)piperi

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l -(l -(3,5-

dichioro-2-fli]orophenyl)ethy3)piperidin-4-yi)methoxy)-2-fluoro

HPLC (column: AD-H, 4.6 250 mm, 5 µ η; mobile Phase: A : supercritical C0 2, B : MeOH(G. i DEA),

Λ : >' 35: flow: 1.95 mL/min; column temperature: 40.8 °C; RT = 3.1 min). LCMS (ESI) Method A :

RT = 5.83 min, m/z: 561 .0 j ! | . H NMR (400 MHz, DMSO- ) δ 7.69 (dd, J = 6.1, 2.6 Hz, ). 7.47

(dd, J = 5.3, 2.5 Hz, H), 7.16 (d, J = 8.5 Hz, 1H), 6.82 l. J 12.7 Hz, H), 3.88-3.9 1 (m, 3H), 3.12 (s,

31 ), 3.03 (ά , ,Ι ------ 9.7 Hz, III), 2.86-2.85 (m, III), 1.99-1 .97 (m, 2IT), 1.93-1 .69 (m, 4H), 1.40- 1.25 (m, 5 ),

0.86-0.84 (m, 2H), 0.61-0.60 (m, 2H).

EXAMPLE238

(S)-5-cyclopropyl-4-((l -(l -(2,4-dichloiOphenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoiO-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l -(1 -(2,4-

diehlorophenyl)ethyi)piperidin-4-yl)m HPLC

(column: AS-H, 4.6 x 250 mm, 5 µ η; mobile Phase: A : supercritical C0 , B : MeOII(0. i % DEA),

A:B=75:25; flow: 2.25 mL/min; column temperature: 38. 1 °C; RT = 4.08 min). LCMS (ESI) Method A :



RT = 6 43 min, m / 542.9 [M+ ] NMR (500 MHz, MeOD-d^) δ 7.56 (d, J = 8.5 Hz, 1H), 7.44 (d, J =

2.1 Hz, 1H), 7.33 (dd, J = 8.4, 2.1 Hz, 1H), 7.22 (d. ,/ 8.3 Hz, H i). 6.52 i d. . 12.8 Hz, 1H), 4.34 (brs,

I I), 3.74 (s, 2H), 3.45 (s, III), 3.06-3.04 (m, 3H), 2.97-2.96 ( , III), 2.52-2.29 (m, 2H), 1.91-1.90 (m,

3H), 1.80-1.79 (m, 1H), 1.56-1.55 (m, 1H), 1.42-1.40 (m, 4H), 0.80-0.73 (in, 2H), 0.51-0.50 (m, 2H).

EXAMPLE239

(R)-5-cyclopropyl-4-((l-(l-(2,4-dichlorophenyl)e1hyl)piperidin-4-y])methoxy)-2-fluoiO-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l-(l -(2,4-

dicWorophenyl)emyl)piperidin-4-yl)methoxy HPLC

(column: A S- , 4.6 * 250 mm, 5 µη ; mobile Phase: A : supercritical C0 2, B : MeOH(0.1% DBA), A :

B===75:25; flow: 2.25 mL/min; column temperature: 41.5 °C; RT === 2.87 min). LCMS (ESI) Method A : RT

= 6.48 min, m/z: 542.9 j i j . H NMR (500 MHz, )!>- :) δ 7.56 (d, J = 8.5 Hz, 1H), 7.44 (d, =

2.1 Hz, H), 7.33 (dd, J - 8.4, 2.1 Hz, 1H), 7.22 (d, - 8.3 Hz, H), 6.52 . . 12.8 Hz, 1H), 4.34-4.33

(m, IH), 3.74 (brs, 2H), 3.45-3.44 (m, IH), 3.06 (s, 3H), 2.97-2.96 (m, IH), 2.52-2.29 (m, 2H), 1.91-1.90

(m, 3H), 1.80 (m, IH), 1.56 (m, IH), 1.42 (m, 4H), 0.75 (m, 2H), 0.51 (m, 2H).

EXAMPLE240

(R)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)propyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyi)benzamide

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l-(l -(3,5-

dichlorophenyl)propyl)piperidin-4-yl)methoxy)-2-fluoro-N- (methylsulfonyl)benzamide.Chiral HPLC

(column: OZ-H, 4.6 250 mm, 5 µη ; mobile Phase: A : supercritical C0 , B : MeOH(0.5%DEA), A :

B=70:30; flow: 2.1 mL/min; column temperature: 41.0 °C; RT = 10.67 min). LCMS (ESI) Method A : RT

6.42 min, m/z: 557.3 [M+H] +. Ή NMR (400 MHz, DMSO-a 6) δ 7.52 (m, IH), 7.34 (d, ,/= 1.8 Hz, 2H),



7.16 (d, = 8.5 Hz, 1H), 6.81 (d, J = 12.9 Hz, H), 3.88 (d, = 6.0 Hz, 2H), 3.53 (m, 1H), 3.13 (s, 3H),

3.05 ( , 1H), 2.93 (m, 1H), 2.01 (m, 4H), 1.76 (m, 4H), 1.34 (m, 2H), 0.86 ( , 2H), 0.72 (m, 3H), 0.60 (m,

2 ) .

EXAMPLE241

(S)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)propyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the first elating fraction was arbitrarily assigned as(S)-5-cyclopropy1-4-((l-(l-(3,5-

dichlorophenyl)propyl)piperidin-4-yl)methoxy)-2-fluoro-N- (methylsulfonyl)benzamide.Chiral HPLC

(column: OZ-H, 4.6 x 250 mm, 5 µη ; mobile Phase: A : supercritical CO
?.
, B : MeOH(0.5%DEA),

A:B=70:30; flow: 2.1 mL/min; column temperature: 39.3 °C; RT = 9.34 min). LCMS (ESI) Method A :

RT 6.35 min, z: 557.2 [M+H] +. H NMR (400 MHz, M SO- ) δ 7.52 ( , 1H), 7.34 (d, J = 1.8 Hz,

2H), 7.16 id../ 8.5 Hz, 1H), 6.81 (d, - 12.9 Hz, 1H), 3.88 id. ./ 6.0 Hz, 2H), 3.53 (m, IH), 3.13 (s,

3H), 3.05 (m, . 2.93 (m, I). 2.01 (m, 4H), 1.76 (m, 4 11 . 1.34 (m, 2H), 0.85 (m, 2H), 0.72 (m, 3H),

0.61 (m, 2H).

5-Cyclopropyi-4-((l-(3,5-dichloro-2-fluorobenzyl)piperidin-4-yl)niethoxy)-2-fluoro-N-

(methylsulfonyi)henzamide

The compound was synthesized as described in Example 88.LCMS (ESI) Method A : RT = = 5.98 min, m/z:

547.0 [M+H]\ H NMR (400 MHz, DMSO-4) δ 7.72 (dd, = 6.1, 2.6 Hz, 1H), 7.47 (dd, J = 5.5, 2.6 Hz,

. 7.16 (d. ,/ 8.5 Hz, H), 6.85 (d. ./ 2.9 Hz, IH), 3.92 (ti../ 5.8 Hz, 2 11 . 3.63 (s, 2H), 3.16 (s, 3H),

2.89 (m, 2 ), 2,12 (m, 2H), 2.01 (m, III), 1.79 (m, 3H), 1.38 (rn, 2H), 0.85 (m, 2 ) , 0.63 ( , 2H).



(S)-4-((l -( ~(2-chloro-4-fluoro^

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-4-((l-(l-(2-chloro-4-

fluorophenyl)ethyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-(methylsulfo

HPLC (column: AD-H, 4.6 x 250 mm, 5 µ η ; mobile Phase: A : supercritical C0 2, B : MeOH(0.1% DEA),

A : B-70:30; flow: 2.1 mL/min; column temperature: 41.6 °C; RT 5.88 min). LCMS (ESI) Method A :

RT = 5.88 min, m/z: 526.9 ] . NMR (500 MHz, DMSO --4) δ 7.61 (dd, = 8.6, 6.6 Hz, 1H), 7.41

(dd, J = 8.8, 2.5 Hz, 1H), 7.24 (m, 1H), 7.16 (d, J = 8.5 Hz, 1H), 6.84 (d, ./ 12.8 Hz, 1H), 3.91 (m, 3H),

3.15 ( , 4 ), 2.75 (m, II), 2.12 m, ill), 2.01 ( , 2H), 1.75(m, 3H), 1.39 (m, HI), 1.28 ( , 4H), 0.87 (m,

2H), 0.62 (m, 2 ·.

EXAMPLE244

(R)-4-((l-(l-(2-chloro-4-fluorophenyl)ethy

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-4-((l -( -(2-chloro-4-

fluorophenyl)ethyl)piperidin-4~y^

HPLC (column: AD-H, 4.6 250 mm, 5 µιη; mobile Phase: A : supercritical C0 2, B : MeOH(0.1% DEA),

A:B=70:30; flow: 2.1 mL/min; column temperature: 38. °C; RT = 3,.41min). LCMS (ESI) Method A :

RT = 5.88 min, m/z: 526.9 [M+H] +. NMR (500 MHz, DMSO-ti 6) δ 7.65 (dd, J = 8.6, 6.6 Hz, 1H), 7.43

(dd, J 8.8, 2.5 Hz, 1). 7.27 (m, I), 7.15 (d, . ' 8.4 Hz, Hi), 6.88 (d, ./ 12.9 Hz, II I). 4.03 (m, 3H),

3.21 (m, 4H), 2.81 (m, 1H), 2.17 (m, 2H), 2.01 ( , 1H), 1.81 (m, 3H), 1.44 (m, 1H), 1.33 (m, 4H), 0.88 (m,

2H), 0.64 (m, 2H).



EXAMPLE245

(S)-4-((l -(l-(2-chloro-4-fluoropheny^

f uorobenzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-4-((l -(l -(2-chloro-4-

fluorophenyl)ethyl)piperidin-4-yl)metho

PL C (column: AD-H, 4.6 x 250 mm, 5 xm ; mobile Phase: A : supercritical C 0 2, B : MeOH(0. 1% . .

A : B-65 :35; flow: 1,95 mL/min; column temperature: 39.6 °C; R T 3,3 1 min). LCMS (ESI) Method A :

RT = 5.85 min, ni/z: 541 .3 j ! | . ' i NMR (400 MHz, D M S -i ) δ .46 (s, 1H), 7.61 (dd, J = 8.7, 6.5

Hz, H ), 7.41 (dd, ,/ = 8.9, 2.6 Hz, H ) , 7.25 (m, H), 7 .14 (d, ,/ = 8.4 Hz, 1H), 6.90 (d, J = 12.9 Hz, I H),

3.92 (·:!. ./ 6 . i Hz, 3H), 3.40 ( , 1). 3.18 (m, H ), 2.77 (m, IH), 2 . 5 (s, I H), 2.0 1 (m, 2H), 1.84 (m,

2H), 1.72 ( , 1 I), 1.40 ( n , i ), 1.29 (m, 4H), 1.2 1 ( !. ./ 7.4 Hz, 3 ), 0.85(m, 2 ), 0.64 (m, 211).

EXAMPLE246

(R)~4-(( -( 1-(2-chloro-4-fluorophenyl)ethyl)piperidin-4-yl)methoxy)-5-cyclopropyl-N-(ethylsulfonyl)-2-

fluorobenzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-4-((l -( -(2-chloro-4-

fluorophenyl)ethyi)piperidin-4~yl)m

PL C (column: AD-H, 4.6 250 mm, 5 µ η; mobile Phase: A : supercritical C 0 , B : MeOII(0. i % DEA),

A : B===65 :35; flow: 1,95 mL/min: column temperature: 40 °C; RT = 2.62 min). LCMS (ESI) Method A :

RT = 5.86 min, m/z: 541 .3 [Μ + ]+. N M (400 MHz, DMSO-i¾) δ .46 (s, 1H), 7.61 (dd, J = 8.7, 6.5

Hz, i ). 7.4 ; (dd, J = 8 9 , 2.6 Hz, IH), 7.25 ( , I H), 7.14 (d, J = 8.4 Hz, IH), 6.90 (d, ,/ = 12.9 Hz, I H),

3.92 (d, ./ 6 . 1 Hz, 3 ) , 3.40 (m, 2IT), 3 . 8 (m, III), 2.77 (m, IH), 2 . 15 (m, 1II), 2.01 (m, 2 ) , 1.84 ( ,

2 . 1.72 (m, H ), 1.40 (m, IH), 1.29 (m, 4H), 1.2 1 (t, ./ 7.4 Hz, 3H), 0.85 (m, 2H , 0.64 (m, 2H).



5-cyclopropyl-2-fluoro-4-((l -(3-fluoro-4-(trifl

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 88.LCMS (ESI) Method A : RT = 5.77 min, m/z:

547.2 | Vl ! i . ! NMR (400 MHz, DMSO- ) δ 7.78 ( , ), 7.45 (m, 2H), 7.17 id. . 8.4 Hz, III), 6.88

id . ./ 12.9 Hz, i ). 3 .94 (d, J === 5.9 Hz, 2H), 3.74 (s, 2H), 3.19 (s, 3H), 2.95 (m, 2H), 2.23 (m, 2H), 2.02

(m, 1H), 1.84 (m, 3H), 1.43 (m, ?. \ \ . 0.88 i rn. 2H), 0.65 (m, 2H).

EXAMPLE248

(S)-5-cyc]opropyi-2-fluoro-4-(i4-methyl- l -(l -(4-(trifluoromethoxy)pheny])ethyl)

N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-2-fluoro-

4-((4-methyl- l -(l -(4-(trifluoromethoxy)phenyl)ethyl)piperidin-4-yl)methoxy)-N-

(methylsulfonyl)benzamide. Chiral HPLC (colunm: OJ-H, 4.6 x 250 mm, 5 µη ; mobile Phase: A :

supercritical C0 2, B : MeOH(0. 1% DEA), A:B=80:20; flow: 2.4 mL/min; column temperature: 40. 1 °C;

RT 4.93 min). LCMS (ESI) Method A : RT 5.98 min, m z: 573.3 [M- . NMR (400 MHz,

DMSO - 7.52 id . ./ 8.1 F z, 2 !. 7.37 (d, ./ 8.1 Hz, 2H), 7.21 (d, J = 8.5 F z, ·. 6.80 (d, ./ 12.8

Hz, IH), 3.79 (brs, 2H), 3.30 (m, 1H), 3.04 (s, 3H), 2.61 ( , 1H), 2.49 (s. M l ) . 1.99 (m, 1H), 1.70 (m, 2H),

1.46 (m, 5H), 1.04 (s, S. 0.87 ( , 2H), 0.59 (m, 2H).



EXAMPLE249

(R)-5-cyclopropyl-2-fluoro-4-((4-methyl-l -(l -

N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-2-fluoro-4-

((4-methyl-l -(l

Chiral HPLC (column: OJ-H, 4.6 x 250 mm, 5 µ η ; mobile Phase: A : supercritical C0 2, B : MeOH(0. 1%

DEA), A:B-80:20; flow: 2.4 mL/min; column temperature: 39.9 °C; RT 2.52 min). LCMS (ESI)

Method A : RT === 5.95 min, m z: 573.3 | · ! | . NMR (400 MHz, DM SO-c ) δ 7.52 (m, 2H), 7.37 (m,

?. . 7.21 (d, J = 8.5 Hz, IH), 6.80 (d, J = 12.8 Hz, ), 3.79 (brs, 2H), 3.3 1 (m, 1H), 3.04 (s, 3H), 2.61 (m,

1H), 2.49 (s, 3H), 1.99 (m, ), 1.70 (m, 2H), 1.46 ( , 5H), 1.04 (s, 3H), 0.87 (m, 2H), 0.59 (m, 2H).

EXAMPLE 250

(R)-5-cyclopropyl-2-fluoro-4-((l -(l -(3-fluoroph^

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-2-fluoro-4-

((l -(l -(3-fluorophenyl)ethyl)-4-methylpiperi^ Chiral

HPLC (column: OJ-H, 4.6 x 250 mm, 5 p.m; mobile Phase: A : supercritical C0 2, B : MeOH(0. 1% DEA),

A:B=80:20; flow: 2.4 mL/min; column temperature: 38.8 °C; RT = 4.89 min).LCMS (ESI) Method A : RT

5.42 min, m/z: 507.3 | Vl i . NMR (400 MHz, DMSO-i/6) δ 7.43 (m, IH), 7.29 (m, 2H), 7.23 (d, J

=== 8.6 Hz, IH), 7 .16 (m, IH), 6.80 i J 12.8 Hz, ). 3.95 (m, H i ). 3.79 (s, 2H), 3.03 (s, 3H), 2.91 (m,

IH), 2.70 (m, 2H), 2.59 (m, I ), 2.03(m, I ), 1.76 (m, 2H), 1.50 ( , 5H), 1.05 (s, 3H), 0.88(m, 2H),

0.60(m, 2H).



EXAMPLE251

(S)-5-cyclopropyl-2-fluoro-4-((l -(l -(3-fluoro^

(methyl sulfonyl)benzami e

The compound was synthesized as described in Example 170. The enantiomer was separated by chiral

SFC from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-2-fluoro-

4-((l -(l~(3-fli]orophenyl)ethy3)-4-methylpiperidin-4-yl)metho Chiral

HPLC (column: OJ-H, 4.6 x 250 mm, 5 n mobile Phase: A : supercritical C0 2, B : MeOH(0. 1% DEA),

A:B-8Q:20; flow: 2.4 mL/min; column temperature: 40.6 °C; RT 6.92 imn).LCMS (ESI) Method A : RT

=== 5.42 min, m/z: 507.3 [M+H] NMR (400 MHz, DMSO - ) δ 7.43 (m, 1H), 7.29 (m, 2H), 7.23 (d, J

= 8.6 Hz, H i). 7.16 ( . 1H), 6.80 (d, J = 12.8 Hz, H i ). 3.95 (m, 1H), 3.79 (s, 2H), 3.03 (s, 3H), 2.91 (m,

1H), 2.70 (m, 2H), 2.59 (m, 1H), 2.03 ( , H), 1.76 (m, 2H), 1.50 (m, 5H), 1.05 (s, 3H), 0.85 (m, 2H),

0.60 (m, 2 ) .

EXAMPLE 252

5-cydopropyl--2-fluoro-N-(methylsu^

yl)methoxy)benzamide

The compound was synthesized as described in Example 88. LCMS (ESI) Method B : RT = 5.42 min, m z :

492.9 [M+H] +. 4 NMR (500 MHz, >M S δ 7.16 (d, J - 8.4 z, II I). 6.90 (d, J 12.9 Hz, Hi), 3.94

d . ./ 5.8 Hz, 2 . 3.24 (s, 3H), 3.0 1 (m, 2H), 2.59 (s, 2H), 2.03 (m, M l ). 1.79 (m, 3H), 1.37 (m, 2H),

0.99 (m, 2H), 0.88 (m. 2H), 0.76 ( , 2H), 0.66 (m, 2H).



5-Cyclopropyl-4-((l-(3,5-dichlorobenzoyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 34. LCMS (ESI) Method A : RT 4.92 min,

mlz 542.8[M+H] . H NMR (500 MHz, DMSO - ) δ 7.71 (s, 1H), 7.45 (s, 2H), 7.15 (d,J= 8.5 Hz, 1H),

6.92 (d, J = 13.0 Hz, IH), 4.49-4.47 (m, IH), 3.97 (d, J = 4.5 Hz, 2H), 3.53-3.50 (m, IH), 3.26 (s, 3H),

3.15-3.12 (m, IH), 2.85-2.84 (m, I H), 2.14-2.10 (m, IH), 2.05-1.99 (m, H), 1.89-1.88 (m, I H), 1.78-1.75

(m, I), 1.35-1.32 (m, 2H), 0.89-0.88 (rn, 2 ). 0.66-0.65 (m, 2 ) .

-Cyc propy -N-icyc opropy su fony

fluorobenzamide

The compound was synthesized as described in Example 134. LCMS (ESI) Method A : RT = 5.28 min,

m z: 569.0 | · ! Mi NMR (500 MHz, DMSO - ) δ 11.80 (s, IH), 7.71 (s, IH), 7.40 irn. 2H), 7.16 (d, J

= 8.0 Hz, I H), 6.92 (d, ./ 12.1 Hz, IH), 4.47 (m, IH), 3.97 (s, 2H), 3.51 (m, IH), 3.08 (m, 2H), 2.84 (m,

III), 2.07 (m, 2H), 1.82 (rn, 2 ), 1.34 (m, 2H), 1.01 ( , 4H), 0.89 (m, 2H), 0.62 m, 2H).

JE255

5-Cyclopropyl-2-fluoro-N-(methylsulfoiiy1)-4-((l-(2-(trifluorometh^

yl)methoxy)benzamide



The compound was synthesized as described in Example 34 LCMS (ESI) Method A : T = 4.54 min,

m z: 542.9 [M+H]+. NMR (500 MHz, Me D- 4) 7.82 (d, ./ 7.9 Hz, ), 7.75 (m, H), 7.67 (d, ./

7.4 Hz, IH), 7.46 (m, IH), 7.3 (in, I II), 6.82 ( n , IH), 4.77 ( , H), 4.0 1 (d, ./ 5.2 Hz, 2H), 3.43 ( ,

IH), 3.33 (s, 3H), 3.17 (m, IH), 2.96 (m, IH), 2.20 (in, IH), 2.07 (r , 2H), 1.8 1 (m, IH), 1.42 (m, 2H),

0.94 (m, 2H), 0.66 (m, 2H).

5-Cyclopropyi-N-(cyclopropylsuifonyi)-2-fiuoro~4-^

yl)methoxy)benzamide

The compound was synthesized as described in Example 34. LCMS (ESI) Method A : RT = 4.69 min,

m/z: 568.9 | M ! | . H NMR (500 MHz, MeOD- 4) δ 7.82 (m, IH), 7.76 (rn, H), 7.67 (in, IH), 7.46 ( ,

IH), 7.30 (m, IH), 6.82 (dd, ./ 12.8, 4.8 Hz, IH), 4.77 (m, IH), 4.01 (m, 2H), 3.43 (m, H), 3.17 (m, 2H),

2.96 (m, IH), 2.20 (m, H), 2.02 (m, 2H), 1.81 (m, H), 1.47 (m, 1). 1.29 (m, 2H), 1.13 (m, 2H), 0.92 (m,

2H), 0.66 (m, 2H).

EXAMPLE257

5-Cyclopropyl-4-((l -(2,4~dichlorobenzoyl)piperidin-4-yl)methoxy

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 34. LCMS (ESI) Method A : RT 4.82 min,

m/z 542.8[M+H]\ NMR (500 MHz, DMSO- ) δ 7.73-7.72 (m, IH), 7.53-7.49 (m, IH), 7.43-7.37 ( ,

IH), 7.15 (d, ,/ = 8.5 Hz, IH), 6.91 d , J = 13.0 Hz, IH), 4.57-4.52 (m, IH), 3.99-3.95 (m, 2H), 3.30-3.28

(m, H), 2.25 (s, 3H), 3.13-3.03 (m, H), 2.85-2.82 (m, H), 2.13-1.97 (m, 2H), 1.92-1 .89 (m, IH), 1.75-

1.72 ( , H ), 1.43- 1.25 (m, 2H), 0.89-0.85 (in, 2H), 0.67-0.63 (m, 2H).



EXAMPLE258

5-Cyclopropyl-N-(cyclopropylsuIfonyl)-4-((l~(2/4~dichiorobenzoyl^

f !uorobenzamide

The compound was synthesized as described in Example 134. LCMS (ESI) Method A : RT 5.00 min,

mlz 568.8[M+H]\ NMR (500 MHz, DMSO - ) δ 7.73 (s, 1H), 7.53-7.49 (m, 1H), 7.43-7.37 (m, !H),

7.14 (d, = 8.5 Hz, 1H), 6.94 (d, J = 13.0 Hz, 1H), 4.57-4.52 (m, 1H), 3.99-3.96 (m, 2H), 3.13-3.04 (m,

2H), 2.87-2.83 (m, 1H), 2.12-1.89 (m, 3H), 1.75-1.72 (m, 1H), 1.42-1.23 (m, 3H), 1.10-1 .06 (m, 4H), 0.89-

0.86 (m, 2H), 0.69-0.63 (m, 2 ) .

EXAMPLE259

5-Cyclopropyl-N-(cyclopropylsulfonyl)-4-((l-(3,5-dicUorobenzyl)piperidin-4-yl)methoxy)-2-

fluorobenzamide

The compound was synthesized as described in Example 88. LCMS (ESi) Method A : RT = 6.21 min, mlz

555.0 [M+H] +. NMR (500 MHz, DMSO- ) δ 7.52 (s, 1H), 7.39 (s, 2H), 7.14 id. ./ 8.0 Hz, 1H), 6.89

( . 13.0 Hz, 1H), 3.94 (d, J = 5.5 Hz, 2H), 3.62 (s, 2H), 3.05-2.90 (m, 1H), 2.91 (d, J = l 1.5 Hz, 2H),

2.16 (t, ,/ =11.3 Hz, 2H), 2.03-1.99 (m, IH), 1.82-1.79 (m, 3H), 1.43-1.37 (m, 2H), 1.05-0.99 (m, 4H),

0.90-0.86 (m, 2H), 0.65-0.62 ( , 2H).

EXAMPLE260

N-(azetidin-l-ylsulfonyl)-5-cyclopropyl-4-((l-(3,5-dichlorobenzyl)piperidin-4-yl)methoxy)-2-

fluorobenzamide

The compound was synthesized as described in Example 88. LCMS (ESi) Method A : RT = 6.47 min, mlz

570.0 [M+H] +. NMR (500 MHz, DMSO-4.) 7.52 (s, IH), 7.39 (s, 2H), 7.1 5 (d, J = 8.0 Hz, 1H), 6.90 (d



= 12.5 Hz, 1H), 3.98-3.94 (m, 6H), 3.60 (s, 2H), 2.90 (d, = 11.0 Hz, 2H), 2.15-2. 11 (m, 4H), 2.03-2.01 (m,

1H), 1.82- 1.79 (m, 3H), .43- .37 (m, 2H), 0.90-0.87 (m, 2H), 0.66-0.64 ( , 1).

4-((l -(3-CMoro-5-(1rifluoromethoxy)benzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-N-

fluorobenzamide

The compound was synthesized as described in Example 88. LCMS (ESi) Method A : RT = 6.34 min, m/z

593.3 [M+H]+. NMR (400 MHz, DMSO - .) δ 7.48 (s, 2H), 7.35 (s, i ). 7. 4 (d, J = 8.4 Hz, 1H), 6.90

(d, J 12.8 Hz, ), 3.95 (d, ./ 6.0 z, 2H), 3.67 (s, 2H), 3.40-3.32 ( , 2 ). 2.92 d. ./ 10.4 Hz, 2H),

2.20-2. 15 (m, 2H), 2.03- 1.98 (m, IH), 1.82-1 .79 (m, 3H), 1.45-1 .37 (m, 2H), 1.21 (t, J === 7.4 Hz, 3H),

0.90-0.86 (m, ?. . 0.65-0.62 (m, 2H).

(R)-4-((l -(l -(3-chlorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-4-((l -(l-(3-chlorophenyl)-2-

methoxyetbyl)piperidin~4-y])methoxy HPLC

(column: OJ-H, 4.6 250 mm, 5 µ η; mobile Phase: A : supercritical C0 2, B : MeOH (0. 1% DEA), A : β 75 :

25; flow: 3 n L/ in ; column temperature: 40 °C; RT = 3.05 min) LCMS (ESI) Method A : RT = 5.47 min,

m/z 538.9[M+H] +. Ή NMR (400 MHz, DMSO- ) : δ 7.4 1-7.30 (m, 4H), 7.15 (d, J = 8.4 Hz, H), 6 86 (d, J

12.8 Hz, IH), 3.89 (d. ./ 5.6 Hz, 2H), 3.8 1-3.78 (m, IH), 3.73-3.71 (m, 2H), 3.23 (s, 3H), 3. 8 (s, 3H), 3.09-

3.06 (m, IH), 2.87-2.84 (m, IH), 2.22-2. 16 (m, IH), 2.10-2.06 (m, IH), 2.03 -2.96 (m, IH), 1.81 -1.73 (m, 3H),

1.45-1 .26 (m, ?. \ \ . 0.89-0.84 (m, 2H), 0.65-0.61 (m, 2H).



EXAMPLE263

(S)-4-((l-(l-(3-chlorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172. The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-4-((l-(l-(3-chlorophenyl)-2-

methoxyemyl)piperidin-4-yl)methoxy)-5-cycto^ HPLC

(column: OJ-H, 4.6 x 250 mm, 5 µιη; mobile Phase: A : supercritical C0 2, B : MeOH (0.1% DEA), A : B=75:

25; flow: 3 mL/min; column temperature: 40 °C; RT = 4.35 mm). LCMS (ESI) Method A : RT = 5.46 min,

m z 539.0 [M+H] +. Ή NMR (400 MHz, DMSO-i/ 6) : δ 7.41-7.30 (m, 4H), 7.15 id. . 8.4 Hz, 1H), 6.86 (d, ./

=== 12.8 Hz, IH), 3.89 id. ./ 5.6 Hz, 2H), 3.81-3.78 (m, H i). 3.73-3.71 ( , 2H), 3.23 (s, 3H), 3.18 (s, 3H),

3.09-3.06 (m, H), 2.87-2.84 (m, IH), 2.22-2.16 ( , IH), 2.10-2.06 (m, IH), 2.03-2.96 (m, H), 1.81-1.73 (m,

3H), 1.45-1 .26 ( , 2H), 0.89-0.84 (m, 2H), 0.65-0.61 (m, 2H).

EXAMPLE264

(R)-5-cyclopropyl-4-((l-(l-(3,4-dichlorophenyl)-2-m

(methylsuifonyi)henzamide

The compound was synthesized as described in Example 172. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((I-(l-(3,4-

dicUorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-2-fluoro-N-(methy

HPLC (column: OJ-H, 4.6 x 250 mm, 5 µ η ; mobile Phase: A : supercritical C0 2, B : MeOH (0.1% DEA), A :

B=75: 25; flow: 3 mL/min; column temperature: 40 °C; RT 3.71 min). LCMS (EST) Method A : RT 5.74

min, m/z 5 73.0 Μ · ! ! | . MR (500 MHz, DMSO-<i ) : δ 7.60-7.58 (in, 2H), 7.32 (d, J 8.5 Hz, 1II), 7.15

id. ./ 8.0 Hz, IH), 6.83 (d, J === 13.0 Hz, IH), 3.89 id. ./ 6 Hz, 2H), 3.74-3.68 (m, 3H), 3.22 (s, 3H), 3.15 (s,

3H), 3.01-3.00 ( , IH), 2.82-2.78 (m, IH), 2.14-2.09 (m, IH), 2.02-1.96 ( , 2H), 1.79-1.71 (m, 3H), 1.38-

1.28 (m, 2H), 0.88-0.85 (m, 2H), 0.63-0.60 ( , 2H).



EXAMPLE265

(S)-5-cyclopropyl-4-((l-(l-(3,4-dicMorophenyl)-2-methoxyethyl)piperidin-4-yl)metn

(methyl sulfonyl)benzami de

The compound was synthesized as described in Example 72. The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l-(l-(3,4-

dichlorophenyl)-2-methoxye1liyl)piperid

HPLC (column: OJ-H, 4.6 x 250 mm, 5 nm mobile Phase: A : supercritical C0 2, B : MeOH (0.1% DEA), A :

?5: 25; flow: 3 mL/min; column temperature: 40 °C; T 5.12 min). LCMS (ESI) Method A : RT 5.71

in, mJz 573.0; \ · Si . NMR (500 MHz, DMSO- 6) : δ 7.60-7.58 (m, 2H), 7.32 (d, ./ 8.5 Hz, 1H), 7.15

(d, ./= 8.0 Hz, 1H), 6.83 (d, J = 13.0 Hz, 1H), 3.89 (d, ./= 6 Hz, 2H), 3.74-3.68 (m, 3H), 3.22 (s, 3H), 3.15 (s,

3H), 3.01-3.00 (m, 1H), 2.82-2.78 (m, H), 2.14-2.09 (m, IH), 2.02-1.96 (m, 2H), 1.79-1.71 (m, 3H), 1.38-

1.28 (m, 2H), 0.88-0.85 (m, 211), 0.63-0.60 (m, 211).

EXAMPLE266

((R)-5-cyciopropy3-4-((l-(l-(3,5-dichkirophenyl)-2-liydroxyethyl)piperi

(methylsulfonyl)benzamide



Step 1

Methyl 2-bromo-2-(3,5-dichlorophenyl)acetate

A mixture of methyl 2-(3,5-dichlorophenyl)acetate (2.0 g, 9.11 o ), N-bromosuccinimide (6.5 g, 36.51

mmol) and 2,2'-azobis(2-methylpropionitrile) (600 mg, 3.64 mmol) in carbon tetrachloride (50 mL) was

stirred at 80 °C for 16 h . The reaction mixture was diluted with dichloromethane (200 mL) and brine (50

mL). The organic layer was separated, washed with brine (50 mL), dried over anhydrous sodium sulfate,

filtered and concentrated. The residue was purified by silica gel chromatography (eluting with 10%

ethylacetate in petroleum ether ) to afford the target compound (2.5 g, 92%) as a pale yellow oil.

Methyl 2-(4~((2-cyclopropyl-5-f!uoro-4~((methyisulfony3)carbamoyi)phenoxy

(3 ,5-dichlorophenyl)acetate

The compound was synthesized as described in step 5 of Example 88. LCMS (ESI) rn/z: 587.2 [M+H] .

Step 3

(R)-5 -cyclopropyl-4-(( 1-(1-(3 ,5-dichlorophenyl)-2-hv(koxyemyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methy1sulfonyl)benzami de

A mixture of methyl 2-(4-((2-cyclopropyl-5-fluoro-4-(methylsulfonylcarbamoyl)phenoxy)methyl)piperidin-l

yl)-2-(3,5-dichlorophenyl)acetate (200 mg, 0.37 mmol) and sodium borohydride (142 mg, 3.7 mmol) in

MeOH ( 5 mL) was stirred at 25 °C for 2 h. The mixture was then concentrated, diluted with water (20 m )

and extracted with DCM (20 mL x 3). The combined organic layers were washed with brine (20 mL), dried



over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by reverse phase

chromatography (eluting with 30-40% MeCN in 0.1% NH4HCO3) to afford the racemate ( 100 g, 48.3%) as

an white solid. The enantiomer was separated by chiral SFC from the racemate, the first eluting fraction was

arbitrarily assigned as(R)-5-cyclopropyi4-((l-(l -(3,5-dicMorophenyl)-2-hydroxyethyl)piperidin-4-

yl)methoxy)-2-fluoiO-N-(methy3sulfoiiyl)benzamide. Chiral HPLC (column: OJ-H, 4.6 x 250 mm, 5 µ ;

mobile Phase: A : supercritical C0 2, B: MeOH (0. % DEA), A : B=80: 20; flow: 3 mL/min; column

temperature: 40 °C; RT 5.25 min). LCMS (ESI) Method A : RT = 5.28 min, m z 559.0[M+H] +. T NMR

(400 MHz, DMSO~i ) : δ 7.52 (s, IH), 7.42 (s, 2H), 7.15 d. ./ 8.4 Hz, IH), 6.85 (d, ./ 12.8 Hz, 1H), 4.77

(brs,lH), 3.90 (d, ./ = 5.6 Hz, 2H), 3.78 (s, 2H), 3.65-3.61 (m, IH), 3.17-3.1 1 (m, 4H), 2.86-2.85 (m, H),

2.20-1 .97 (m, 3H), .82-1 .74 (m, 3H), .44- 1.16 (m, 2H), 0.89-85 (m, 2H), 0.65-0.61 (m, 2H).

EXAMPLE267

(S)-5-cyc]opropyl-4-((l -(l -(3,5-dichlorophenyl)-2-hydroxye1hyl)piperidin-4-y])methoxy)-2-f]uoro-N-

(methylsuifonyl )benzamide

The compound was synthesized as described in Example 266. The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)-5-cyclopropyi-4-((l -(l-(3,5-

dichloropheny])-2-hydroxyethy])piperidin-4-yl)methoxy)-2-fiuoro-N-(methy]sulfo Chiral

HPLC (column: OJ-H, 4.6 250 mm, 5 , m ; mobile Phase: A : supercritical C0 2, B : MeOH (0. 1% DEA), A :

B=80:20; flow: 3 mL/min; column temperature: 40 C; RT 6.45 min). LCMS (ESI) Method A : RT = 5.35

min, m/z 559. H NMR (400 MHz, DMSO-ii ) : δ 7.52 (s, IH), 7.42 (s, 2H), 7.15 (d, J = 8.4 Hz, H),

6.85 l . J 12.8 Hz, IH), 4.77 (br, lH), 3.90 (d, . = 5.6 Hz, 2H), 3.78 (s, 2H), 3.65-3.61 (m, H), 3.17-3. 1 (m,

4H), 2.86-2.85 (m, III), 2.20- 1.97 ( , 3H), 1.82-1 .74 (m, 3H), 1.44- 1.16 (m, 2 ) , 0.89-85 (m, 2 ) , 0.65-0.61

(m, 2H).

EXAMPLE268

4-((l -(3-Chloro-5-fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-

(methylsulfonyl)benzamide



The compound was synthesized as described in Example 88. LCMS (ESI) Method A: RT = 5 75 min, m/z:

513.0 [M+H]+.'H NMR (400 MHz, DMSO-c¾): δ 7.35-7.34 (m, ), 7.28-7.27 (m, 1H), 7.20-7.16 ( , 2H),

6.86-6.83 (m, 1H), 3.94-3.92 (d, - 5.0 Hz, 2 ) , 3.63 (s, 2H), 3.13 (s, 3 ) 2.94-2.91 (m, 2H), 2.19-2.15

(m, 2H), 2.01 (m, 1H), 1.82-1.80 (m, 3H), 1.42-1.40 (m, 2H), 0.89-0 86(m, 2H), 0.64-0.62 (m, 2H).

EXAMPLE269

(R)-5-cyclopropyl-N-(cyciopropylsulfonyl)-4-((l-(l-(3,5-dichlorophenyi^

fluorobenzamide

(R)-rnethyl 5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluorobenzoate

The compound was synthesized as described in step 5 of Example 88. The enantiomer was separated by

chiral SFC from the racemate, the enantiomer was arbitrarily assigned as(R)-methyl 5-cyclopropyl-4-((l -

( 1-(3,5-dichlorophenyl)ethy])piperidin-4-yl)methoxy)-2-fluorobenzoate. Chiral HPLC (column: AD-H,

4.6 250 mm, 5 µ ; mobile Phase: A : supercritical C0 B : MeOD (0.1% DEA), A : B-80:20; flow: 2.4

mL/min; column temperature: 39.9 °C; RT === 4.49 min).LCMS (ESI) m/z: 480.1 [M+H] .



Step 2

(R)-5-cyclopropyl-4-((l -(l -(3,5-dichlorophenyl^ acid

The compound was synthesized as described in step 6 of Example 88. LCMS (ESI) m/z: 466.0 [M+H]+.

Step 3

(R)-5-cyclopropyl-N-(cyclopropylsulfonyl)-4-((l -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)meth^

fluorobenzamide

The compound was synthesized as described in step 5 of Example 80.The enantiomer was arbitrarily

assigned as(R)-5-cyclopropyl-N-(cyclopropylsulfonyl)-4-((I -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-

yl)methoxy)-2-fluorobenzamide. LCMS (ESI) Method A : RT 6.52 niin, m/z: 569.0 [M+H] -NMR

(500 MHz, DMSO-i 6) : δ 7.52 (m, 1H), 7.41 (m, 2H), 7.15-7. 13 (d, 5.0 . . 6.91 -6.88 (d, J = 13.0

Hz, lH), 3.93-3.73 ( , 211), 3.72-3.70 (m, HI), 3.05-3.03 (m, 2H), 2.89-2.87 (rn, 1H), 2.36-2.00 (m, 3H),

1.84-1 .77 (rn, 3H), 1.42-1 .30 (m, 5H), 1.06- 1.02(m, 4H), 0.9 1-0.83 ( , 2H), 0.71 -0.62 (m, 2H).

EXAMPLE270

(S)~5-cyc]opropyl~N~(cyelopropy]sulfo^

fluorobenzamide

The compound was synthesized as described in Example 269. The enantiomer was arbitrarily assigned

as(S)-5-cyclopropyi-N-(eyclopropylsu!fo

2-fluorobenzamide. LCMS (ESI) Method A : RT = 6.5 min, m z: 569.0 iM · i . H-NMR (500 MHz,

DMSO -i/e): 7.52 ( , HI), 7.4 1 (rn. 2H), 7.15-7. 13 (d, J - 5.0 Η ζ , Η ), 6.90-6.88 (d, ./ 13.0 Hz, III).

3.93-3.73 (m, 2H), 3.72-3.71 (in, 1H), 3.05-3 .03 (m, 2H), 2.89-2.87 (m, 1H), 2.21 -1.98 (in, 3H), 1.84-1 .77

(m, 3H), 1.42- 1.30 (m, 5H), 1.29-0.98 ( , 4H), 0.91 -0.83 (m, 2H), 0.71 -0.62 (m, 2H).



(R) -N-(azetidin-^

2-fluorobenzamide

The compound was synthesized as described in Example 269. The enantiomer was arbitrarily assigned as

(R)-N-(azetidin4 -ylsulfonyi)-5-cy^

2-fluorobenzamide. LCMS (ESI) Method A : RT === 6.66 min, m/z: 584.0 \ | . Ή -NMR (500 MHz,

DMSO-i¾): δ 7.49 (s, 1H), 7.39-7.38 (d, J = 1.0 Hz, 2H), 7.19-7. 17 (d, ,/ = 7.5 Η ζ,Ι Η ), 6.86-6.83 (d, J =

3.0 Hz, 1H), 3.9 -3.90 (m, 6H), 3.64-3.63 (m, 1H), 2.98 (m, 1H), 2.84-2.82 (m, 1H), 2.11- .98 (m, 5H),

1.82-1 .75 (m, 3H), 1.36- 1.3 1 (rn, 5H), 0.88-0.86(m, 2H), 0.63-0.62 (m, 2 ) .

EXAMPLE 272

(S)-N-(azetidin- 1-y1sulfonyl)-5-cyclopropyl-4-((l -(1 -(3,5-dich1oropheny])ethyl)piperidin-4-y])methoxy)-2-

fluorobenzamide

The compound was synthesized as described in Example 269. The enantiomer was arbitrarily assigned as

(S)-N-(azetidin- l-y3sulfonyi)-5-cyclopropyl-4-((l -(l -(3,5-dich3oropheny

f!uorobenzamide. LCMS (ESI) Method A : RT 6.67 min, m/z: 584.0 [M+H] +. 'H-NMR (500 MHz,

DMSO-i/g): δ 7.49 (s, 1H), 7.39-7.38 id. ./ i .O Hz, 2H), 7.19-7. 17 (d, J 7.5 Η ζ, Η ), 6.83-6.80 (d, J -

13.0 Hz, 1H), 3.91 -3.86 (m, 6H), 3.64-3.63 ( , 1H), 2.98 (m, 1H), 2.82-2.80 (m, ) 2.11-1.98 (m, 5H),

1.82-1 .75 (m, 3H), 1.36- 1.3 1 ( , 5H), 0.88-0.86(m, 2H), 0.63-0.62 (m, 2H).



5-Cyclopropyl-4-((l-((3,5-dichlorophenyl)sulfonyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 129. LCMS (ESI) Method A : RT 5.54 min,

m z: 579.0 | · ! | . -NMR (500 MHz, DMSO i ) : 11.87 (brs, 1H), 8.13 (s, !H),8.04 (d, ./ 5.0 Hz,

2H), 7.14 (d, J = 8.5 Hz, IH), 6.90 (d, J = 10.0 Hz, H), 3.94 (d, J = 5 Hz, 2H), 3.75-3.74 (m, 2H),3.26-

3.22 (ra, 3 ), 3.46-3.36 (m, 2H), 1.99-1.85 (m, 4H), 1.42-1.35 (m, 2H), 0.89-0.83 (m, 2H), 0.67-0.62 (m,

2H).

EXAMPLE274

5-Cyclopropyl-4-(( l -((3,5-dic lo phenyl)sulfonyl)azetidin-3-yl) ethoxy)-2-fl oro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 129. LCMS (ESI) Method A : RT === 5.01 min,

m/z: 55 1.0 [M+H] +. -NMR (500 MHz, DMSO - ): δ ΐ 1.90 (brs, IH), 8.09 (s, IH), 7.84-7.83 (d, J = 1.5

Hz, 2H), 7. 5-7. 3 id. ./ 8.5 Ηζ, Η), 6.89-6.87 (d, J = 13.0 Hz, IH), 4.08-4.06 ( . 2H), 3.96-3.92 (m,

2H), 3.78-3.75 (m, 2H), 3.24 (s, 3 ) , 3.02-2.96 (m, HI), 1.81-1.76 (m, IH), 0.83-0.79 (m, 2H), 0.63-0.61

(m, 2H).

EXAMPLE275

5-Cyclopropyl-N-(cyclopropylsu]fonyl)-4-((l-((3,5-dichlorophenyl)suifonyl)piperi

fluorobenzamide

The compound was synthesized as described in Example 129. LCMS (ESI) Method A : RT = 5 68 min,

m/z: 604.8 [M+H] +. H-NMR (500 MHz, DMSO-J ) : 88.05 (s, IH), 7.76 (d, J = 2.5 Hz, 2H), 7.14-7.12 (d,



= 8.5 ζ ,Ι ), 6.91 -6.88 (d, J = 13.0 Hz, 1H), 3.94-3.93 (d, J = 5.0 Hz, 2H), 3.75-3.73 (m, 2H), 3.05-3.02

(ra, IH), 2.50-2.42 (m, 2H), 1.98-1 .85 (m, 4H), 1.42- 1.37 (ra, 2H), 0.87-0.85 (m, 4H), 0.66-0.64 ( , 2H),

0.62-0.56 (m, 2H).

EXAMPLE276

(R)-4-((l -(1 -(3-chloro-5-(nifluoromethyl)phenyi)ethy3^

(methylsulfonyl)henzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-4-((l-(l -(3-chloro-5-

(trifluoromethyl)phenyl)ethyl)piperidin-4-yl)methoxy)-5

(methyl sulfony1)benzamide. Chiral HPLC (column: AD-H, 4.6 250 mm, 5 µη ; mobile Phase: A :

supercritical C0 , B : MeOD (0.1% DEA), A : B-80:20; flow: 2.4 mL/min; column temperature: 40. 1 °C;

RT === 5.80 min).LCMS (ESI) Method A : RT = 6.43 min, nv'z: 577.0 i i !-NMR (400 MHz, MeOD-

) δ 7.80 (s, IH), 7.73 (s, 2H), 7.34-7.32 (m, IH), 6.67-6.64 (d, J = 12.8 Hz, H), 4.05-4.03 (m, IH),

3.86-3.85 (m, 2H), 3.44-3.42 ( , I H), 3.2 1 (s, 3H), 3. -3.08 (m, IH), 2.49-2.44 ( , 2H), 2.05- 1.93 (m,

4H), 1.66- 1.54 (m, 5H), 0.91 -0.87 (m, 2H), 0.83-0.80 (m, 2H).

EXAMPLE277

(S)-4-((l -( l -(3-chloro-5-(triiluoromethyl)phenyl)ethyl)piperidin-4-yl)me^

(methylsulfonyi)benzamide

The compound was synthesized as described in Example 88. The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-4-((l -(l -(3-chloro-5-

(t uoromethyl)pb en )ethyl)piperi

(methyl sulfonyl)benzamide. Chiral HPLC (column: AD-H, 4.6 250 mm, 5 µ η; mobile Phase: A :

supercritical C0 , B : MeOD (0. 1% DEA), A : B 80:20: flow: 2.4 mL/min; column temperature: 40. 1 °C;

RT = 7.02 min).LCMS (ESI) Method A : RT = 6.42 min, m/z: 577.0 [M+H]+. -NMR (400 MHz, MeOD-

¾ ) : δ 7.79 (s, IH), 7.74 (s, 2H), 7.34-7.32 (m, H), 6.7 -6.65 (m, H), 4. -4.05 (m, IH), 3.88-3.83 (m,



2H), 3.46-3.45 (m, 1H), 3.23 (s, 3H), 3.15-3.11 (m, 1H), 2.51-2.48 (m, 2H), 2.04-1.93 (m, 4H), 1.69-1.51

(m, 5 ), 0.91-0.86 (m, 2H), 0.73-0.68 (m, 2H).

EXAMPLE 278

(R)-4-((l-(l-(3-chloro-5-(trifluoromethyl)phenyl)ethyl)-4-methylpiperidin-4-yl)meth^

fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 170.T'he enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-4-((l -( -(3-chioro-5-

(trifluoromethyl)phenyl)ethyl)-4-m

(methylsulfonyl)benzamide.Chiral HPLC (column: AD-H, 4.6 χ 250 mm, 5 µιη ; mobile Phase: A :

supercritical C0 2, B : MeOD (0.1% DBA), A : 80:2 : flow: 2.4 mL min; column temperature: 40.0 °C;

RT 5.35 min).LCMS (ESI) Method A : RT 6.42 min, m/z: 591.2 |Vl i i !- M (400 MHz, MeOD-

4) : δ 7.77-7.72 (m, 3H), 7.36-7.34 (d, J = 8.8 Hz, 1H), 6.76-6.68 (m, 1H), 4.00-3.95 (m, 1H), 3.81-3.78 (s,

2H), 3.23-3.22 (s, 3H), 3.10-3.02 (m, H), 2.78-2.67 (m, 3H), 2.08-2.02 ( , 1H), 1.94-1.84 (m, 2H), 1.68-

1.55 (m, 5H),1 .16 (s, 3H), 0.92-0.88 ( , 1). 0.67-0.63 (m, 2H).

EXAMPLE279

(S)-4-((l-(l-(3-chloro-5-(trifluoro^

fluoro-N-(methylsulfonyl)benzamide

The compound was synthesized as described in Example 170.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(S)-4~((l-(l-(3-chloro-5-

(trifluoromethyl)phenyl)ethyl)-4-methylpiperidin-4-yl)methoxy)-5-cyc

(methy]sulfony])benzamide.Chiral HPLC (column: AD-H, 4.6 250 mm, 5 µ τ ; mobile Phase: A :

supercritical C0 , B: MeOD (0.1% DEA), A : B-80:20; flow: 2.4 mL/min; column temperature: 40.0 °C;

RT === 4.69 min).LCMS (ESI) Method A : RT === 6.42 min, m/z: 591.3 [M+H]VH-NMR (400 MHz, MeOD-

) δ 7.79-7.72 (m, 3H), 7.36-7.34 (d, = 8.8 Hz, IH), 6.76-6.68 (m, IH), 4.00-3.95 (m, 1H), 3.81-3.78 (s,



2H), 3.23-3.22 (s, 3H), 3.07-3.05 (m, 1H), 2.78-2.67 (m, 3H), 2.08-2.02 (m, 1H), 1.94-1 .84 (m, 2H), 1.69-

1.53 (m, 5H),1 .16 (s, 3H), 0.92-0.88 ( , 1). 0.67-0.63 (m, 2H).

EXAMPLE 28

(S)-5-cyclopropyl-4 -(( l -( l -(2,4-dichlorophenyl)ethyl)-4-methylpiperidin-4-yl)methoxy)-2-fluoro -N -

(methylsulfonyl)benzamide

The compound was synthesized as described i Example 170.T'he enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4 -(( l -( l -(2,4-

dicUorophenyl)ethyl) -4-methylpiperidin-4-yl)methoxy)-2-fluoro-N-(methylsul^

HPLC (column: AD-H, 4.6 250 mm, 5 m; mobile Phase: A : supercritical C0 2, B : MeOD (0. 1% DEA),

A : B= 70:30; flow: 2.4 mL/min; column temperature: 39.9 °C; RT = 3.89 minj.LCMS (ESI) Method A :

RT 6.46 min, m/z: 557.2 j . II-NMR (400 MHz, l ( > >- / · ) : δ 7.68-7.66 (d, J - 1.5 Hz, III),

7.57-7.56 (d, J = 2.5 Hz, 1H), 7.46-7.42 (m, 1H), 7.38-7.36 (d, ./ 8.5 Hz, 1H), 6.75-6.72 . ./ 13.0 Hz,

1H), 4.47-4.46 (m, 1H), 3.82 (s, 2H), 3.20-3. 7 ( , 4H), 2.90-2.79 (m, 3H), 2.06-2.04 (m, 1H), 1.94- 1.88

(m, 2H), i .66 (s, 2H), 1.54- 1.53 (d, J = 7.0 Hz,3H), 1.18 (s, 3H), 0.93-0.89 (m, 2H), 0.67-0.63 (m, 2H).

EXAMPLE281

(R)-5-cyclopropy3-4-((l -(l -(2,4-dichkiropheny3)ethyl)-4-methylpiperidi

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 170.The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl -4-(( l -( l -(2,4-

dichlorophenyl)ethyl)-4-methylp^

HPLC (column: AD-H, 4.6 x 250 mm, 5 µ η; mobile Phase: A : supercritical C0 2, B : MeOD (0. 1% DEA),

A : B 70:30; flow: 2.4 mL/min; column temperature: 39.9 °C; RT 5.67 min).LCMS (ESI) Method A :

RT === 6.46 min, m : 557.2 | Μ · ! !| . -NMR (400 MHz, MeOD -.-/. ! : δ 7.70-7.68 (d, ./ 11.5 Hz, ).

7.57-7.56 (d, = 2.5 Hz, 1H), 7.47-7.45 (m, IH), 7.36-7.34 (d, ,/ = 8.5 Hz, 1H), 6.72-6.69 (d, J = 13.0 Hz,



1H), 4.47-4.46 (m, 1H), 3.82 (s, 2H), 3.20-3.17 (m, 4H), 2.88-2.82 (m, 3H), 2.06-2.04 (m, 1H), 1.96-1 .85

(m, 2H), 1.66 (s, 2H), 1.54- 1.53 d. ./ 7.0 Hz,3H), 1.18 (s, 3H), 0.93-0.89 (m, 2H), 0.67-0.63 (m, 2H).

(S)-5-cyclopropyl-4-((l-(l-(2,4-dicWorophenyl)-2-methoxyethyl)piperidin-4-yl)methox

(methylsulfonyl)benzamide

The compound was synthesized as described in Example 172.The enantiomer was separated by chirai SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l -(l -(2,4-

dichloiOpheny1)-2-methoxyethy1)piperi^

HPLC (column: AS-H, 4.6 250 mm, 5 ,um; mobile Phase: A : supercritical C0 2, B : MeOD (0. % DEA),

A : B= 75:25; flow: 2.25 mL/niin; column temperature: 40.3 C; RT 2.95 min).LCMS (ESI) Method A :

RT = 6.00 min, m/z: 573.1 [M+H]+.'H-NMR (400 MHz, MeOD-d^): 57.69-7.66 (m, 1H), 7.55-7.54 (d, J =

2.0 Hz, H), 7.41 -7.39 (m, H), 7.33-7.3 1 l . J 8.4 Η ζ, Ι Η ), 6.75-6.71 ( , ), 4.41 (m, l H), 3.94-3.92

(m, 2H), 3.77 (s, 2H), 3.43-3.32 (m, 4H), 3.24 (s, 3H), 2.98 ( n , 1H),2.55-2.4 1 (m, 2H), 2.08-1 .86 (m, 4H),

1.67-1 .5 1 (m, 2H), 0.93-0.89 (m, 2H), 0.66-0.64 id . ./ 4.8 Hz, 2 ·.

EXAMPLE283

(R)-5-cyclopropyl-4-((l -(l -(2,4-dichlorophenyl)-2-methoxyethyl)piperidm-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was synthesized as described in Example T72.The enantiomer was separated by chirai SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)-5-cyciopropyl-4-((l-(l -(2,4-

diehlorophenyl)-2~methoxyethyl)piperidin~4-y^

HPLC (column: AS-H, 4.6 x 250 mm, 5 µ η; mobile Phase: A : supercritical C0 , B : MeOD (0. 1% DEA),

A : B 75:25: flow: 2.25 niL/min; column temperature: 40.3 °C; RT === 3 .85 min).LCMS (ESI) Method A :

RT = 6.01 min, m z: 573. 1 i i i !] .' i- R (400 MHz, .\K:( ) )·.'/. : 57.69-7.66 (m, H), 7.55-7.54 (d, ./

2.0 Hz, H ), 7.4 1-7.39 (m, IH), 7.33-7.3 1 d. ./ 8.4 Η ζ, Η ), 6.75-6.71 (m, HI), 4.21 (m, lH), 3.8 1-3.78



(m, 2H), 3.77 (s, 2H), 3.43-3.32 (m, 4H), 3.24 (s, 3H), 2.98 (m, 1H),2.55-2.41 (m, 2H), 2.08-1 .86 (m, 4H),

.67-1 .5 (m, 2H), 0.93-0.89 (m, 2H), 0.66-0.64 (m, 2H).

(R)-5 -cyclopropyl-4-((l (l - 2,4-diehio

fluorobenzamide

The co pou d was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-(( 1-(1-(2,4-

dichlorophenyl)ethyl)piperidin-4-yl)m HPLC

(coiumn: AS-H, 4.6 x 250 mm, 5 µηι ; mobile Phase: A : supercritical C0 2, B : MeOD (0. 1% DEA), A : B=

75:25; flow: 2.25 mL/min; column temperature: 37.7 °C; RT = 4.46 min).LCMS (ESI) Method A : RT =

6.28 min, m/z: 557. 1 | · 11| . i- MR (400 MHz, MeOD-. / :): 87.69-7.64 ( , 1H), 7.55-7.54 (m, HI),

7.44-7.42 (d, ./ 8.4 Hz, ). 7 31-7 29 (d, J = 8.4 Η ζ, Η ), 6.73-6 70 { ./ 12.8 Hz, ). 4 36-4.35

( . ' . 3.92-3.86 (m, 2H), 3.53-3.50 (m, H), 3.34-3.32 (m,2H), 3.06-3.03 (m, H), 2.49-2.4 1 (m,

2H),2.08-1 .89 (m, 4H), 1.68- 1.65 (m, l H), 1.54- 1.49 (m, 4H), 1.38-1 .33 (s, 3H), 0.93-0.82 (m, 2H), 0.61 -

0.59 (m, 2H).

EXAMPLE285

(S)-5-cyc]opropyl-4-((l -(l -(2,4-dichlorophenyl)ethyl)piperi din-4-yl)methoxy)-N-(e1 yls lfonyl)-2

fluorobenzamide

The compound was synthesized as described in Example 88.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(S)-5-cyeiopropyl-4-((l-(l-(2,4-

dichloropheny1)ethyl)piperidin-4-yl)methoxy)-N-(ethylsulfony1)-2-fluorobenzami HPLC

(column: AS-H, 4.6 * 250 mm, 5 µηι ; mobile Phase: A : supercritical C0 2, B : MeOD (0. 1% DEA), A :

75:25; flow: 2.25 mL/min; column temperature: 37.7 °C; RT === 2.99 min).LCMS (ESI) Method A : RT ===

6.29 min, m/z: 557.2 | Vl i l | , ' l -N (400 MHz, MeOD-ti4) : 57.71 -7.65 (m, H), 7.56-7.55 (m, 1H),

7.46-7.42 d. ./ 8.4 Hz, H), 7.3 1-7.30 (d, = 8.4 Ηζ, Η), 6.73-6.70 (dJ = 12.8 Hz, H), 4.49 (m, l H),



3.89-3.86 (m, 2H), 3.58-3.55(m, 1H), 3.34-3.32 (m,2H), 3.06-3.03 (m, 1H), 2.49-2.41 (m, 2H),2.08-1.89

(m, 4H), .68-1 .65 (m,1H), 1.54-1.49 (m, 4H), 1.38-1.33 (s, 3H), 0.93-0.82 (m, 2H), 0.61-0.59 (m, 2H).

(S)-5-cyclopropyl-4-((l-(l-(2,4-dichlorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-N-

(ethylsulfonyl)-2-fluorobenzamide

The compound was synthesized as described in Example 172.The enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l-(l-(2,4-

dichlorophenyl)-2-methoxyethyl)piperidin-4-yl)methoxy)-N-(ethyisulfonyl)-2-

HPLC (column: AS-H, 4.6 250 mm, 5 µ ; mobile Phase: A : supercritical CG , B : MeOD (0.1% DEA),

A : B= 75:25; flow: 2.25 mL/min; column temperature: 40.5 °C; RT = 2.87 min).LCMS (ESI) Method A :

RT 6.10 min, m/z: 587.0 [ l i | .'i - (400 MHz, DMSO- 6) : 57.58-7.54 ( n , 2 ) , 7.43-7.40 ( n.

1H), 7.16-7.13 . ./ 10.5 Hz, 1H), 6.86-6.83 d. ./ 12.8 Ηζ, Η), 4.05-4.02 (m, 1H), 3.90-3.88 (m,2H),

3.68-3.58 (m, 2H), 3.29-3.28 (m, 2H),3.19 (s, 3H), 3.10-3.08 (m, 1H), 2.73-2.69 (m, IH), 2.19-2.13 (m,

1H), 2.03-1.97 ( , 2H), 1.81-1.67 (m, 3H), 1.35-1.18 (m, 5H), 0.95-0.82 ( , 2H), 0.72-0.61 (m, 2H).

EXAMPLE287

(R)-5-cyclopropyl-4-((l-(l-(2,4-dichlorophenyl)-2-methoxyethyl)piperid in-4-yl)methoxy)-N-

(ethylsulfonyl)-2-fluorobenz amide

The compound was synthesized as described i Example 172.T'he enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-((l-(l -(2,4-

cncMorophenyl)-2-methoxyethyl)piperi

HPLC (column: AS-H, 4.6 x 250 mm, 5 µ η mobile Phase: A : supercritical C0 2, B : MeOD (0.1% DEA),

A : 75:25; flow: 2.25 mL/min; column temperature: 40.5 °C; RT 3.66 minj.LCMS (ESI) Method A :

RT === 6.10 min, : 587.0 [M+H]+. H-NMR (400 MHz, DMSO-i/6) : 87.58-7.54 (m, 2H), 7.43-7.40 (m,

IH), 7.16-7.14(d , J = 10.5 Hz, 1H), 6.86-6.82 (d, J = 12.8 ! !/.! ! ! . 4.05-4.02 (m, 1H), 3.90-3.88 (m,2H),



3.67-3.58 (m. 2 ). 3.30-3.28 (m, 2H),3. 19 (s, 3H), 3.10-3.08 (m, ! . 2.7 -2.69 ( . 1H), 2.18-2. 13 (m.

1H), 2.03- 1.97 (m, 2H), .8 1- .67 (m, 3H), 1.35-1 .18 (m, 5H), 0.89-0.8 1 (m, 2H), 0.61 -0.59 (m, 2H).

(R)-5 -cyclopropyl-4-((l -(l -(3,5-dichloropheny

2-fluorobenzami de

The co pou d was synthesized as described in Example 68. he enantiomer was separated by chiral SFC

from the racemate, the first eluting fraction was arbitrarily assigned as(R)-5-cyclopropyl-4-(( 1-(1 -(3,5-

dichkiropheny3)ethyl)-3-methylazetidin-3-yl)methoxy)-N-(ethyis HPLC

(column: iC, 4.6 χ 150 mm, 4.6 x 250 mm, 5 µιη ; mobile Phase: A : supercritical C0 2, B : MeOD (0 1%

DEA), A : B= 65 :35; flow: 1.95 mL/min; column temperature: 39.9 °C; RT = 2.73 min).LCMS (ESI)

Method A : RT = 6.04 min, m/z: 543. 1 [M+H] +. H-NMR (400 MHz, M O D -. / ! : δ7.42-7.33 (m, 4H), 6.83-

6.76 (m, 1H), 4.10-4.04 (m, 2H), 3.8 1 (m,l H), 3.64-3.45 (m, 2H), 3.43-3.36 (m,2H), 3.36-3.35 (m, 1H),

3.12-3.22 (m, 1H), 2.09-2.06 (m, 1H), 1.47 (s, 3H), 1.39- 1.30 (m, 6H), 0.94-0.92 ( , 1). 0.70-0.65 (m,

2 ) .

EXAMPLE289

(S)-5-cyclopropyl-4-((l-(l-(3,5-dicMoropheny^

2-fl uorobenzami de

The compound was synthesized as described in Example 68.The enantiomer was separated by chiral SFC

from the racemate, the second eluting fraction was arbitrarily assigned as(S)-5-cyclopropyl-4-((l-(l -(3,5-

dichloropheny3)ethyl)-3-methylazetidin-3-yl)methoxy)-N-(ethyisul^ HPLC

(column: IC, 4.6 x 150 mm, 4.6 x 250 mm, 5 µτ ; mobile Phase: A : supercritical C0 2, B : MeOD (0. 1%

DEA), A : B 65 :35: flow: 1.95 mL/min; column temperature: 39.9 °C; RT === 3.22 min).LCMS (ESI)

Method A : RT = 6.04 min, m/z: 543. 1 [M+H] +. 'H-NMR (400 MHz, MeOD- ) : 57.40-7.33 (m, 4H), 6.84-

6.76 (m, 1H), 4.10-4.04 (m, 2H), 3.72 (m,1 H), 3.55-3.43 (m, 2H), 3.45-3.33 (m,2H), 3.36-3.35 (m, 1H),

3.12-3.22 (m, 1H), 2.09-2.06 (m, 1H), 1.47 (s, 3H), 1.39- 1.30 (m, 6 ) , 0.94-0.92 (m, 2H), 0.71 -0.65 (m,

2H).



EXAMPLE290

5-Cyclopropyl-N-(cyclopropylsu]fonyl)-2-fluoro-4-((l-phenylpiperidin-4-yl)methoxy)benzamide

The compound was synthesized as described in Example 79. LCMS (ESI) Method A : RT = 5.5 min, m/z:

473.1 l l . ' - (500 MHz, DMSO i ) : 57.27-7.23 (m, 1H), 7.25-7.23 d. ./ 7 Hz, 2H), 7.04-7.03

(d, ./= 8.0 Hz, 2H), 6.87-6.84 (m, 1H), 6.78-6.75 (d, J = 12.5 Ηζ, ΙΗ), 4.00-3.99 (d, J = 6.0 Hz, 2H), 3.77-

3.75 (ra, 2H), 3.26 (s, H), 2.82-1 .72 ( , 1). 2.09-1.99 (m, 4H), 1.71-1.65 (m, 2H), 1.23 ( , 2H), 1.06-

1.05 (m, 2 ), 0.93-0.66 (m, 2H), 0.65 (m, 2 ) .

EXAMPLE 291

N-(azetidin-i-ylsulfonyl)-5-cyelop

The compound was synthesized as described in Example 79. LCMS (ESI) Method A : RT ~ 5.40 min, m/z:

488.0 [M+H] VH~NMR (500 MHz, DMSO-c/g): 57.23-7. 18 (m, 3H), 6.95-6.94 (m,2H), 6.75-6.69 (m, 2H),

3.93-3.92 (d , J =6.0 Hz, 2H), 3.75-3.73 (m,2H), 3.68-3.65 (m, 4H), 2.72-2.68 (m, 2H), 2.01-1.89 (m, 6H),

1.49-1 .46 (m, 2H), 0.87-0.84 (m, 2H), 0.54-0.52 (m, 2H).

EXAMPLE 292

5-Cyclopropyl-4-((l-(3,5-dichlorophenyl)piperidin-4-yl)methoxy)-2-fluoro-N-(methylsulfo

The compound was synthesized as described in Example 79. LCMS (ESI) Method A : RT 6.07 min, m/z:

514.8 [M+H] +. H-NMR (500 MHz, CDC ): 57.20-7.19 (d, J = 8.5 Hz ,1H), 6.93 (d, ,/ = 1.5 Hz, 2H),



6.82-6.79 (m, 2 ). 3.95-3.94 (d, J = 6.5 Hz,2H), 3.86-3.83 (m,2H), 3.04 (s, 3H), 2.82 (m, 2H), .98 (m,

2H), 1.84-1.82 (ra,2H), 1.43 (m, 2H), 0.86-0.84 (m, 2H), 0.60-0.59 (m, 2H).

EXAMPLE293

4-((l-(2-Ch]orophenyl)piperidin-4-y1)metho

The compound was synthesized as described in Example 79. LCMS (ESI) Method A : RT = 5.53 min, m/z:

480.9 [M+H]VH-NMR (500 MHz, DMSO - ): 87.41-7.39 (m, 1H), 7.39-7.27 (m, lH), 7.21-7.16 ( , 2H),

7.04-7.01 (m, H), 6.85-6.82 (m,IH), 4.00-3.99 (d, ,/ = 5.5 Hz, 2H), 3.32 (m, 2H), 3.05-3.01 (m, 3H), 2.71-

2.54 (ra, 2H), 2.05-1 .90 (m, 4H), 1.58-1.50 (ra, 2H), 0.91-0.89 (m, 2H), 0.62-0.61 (m, 2H).

EXAMPLE294

4-((l-(3-Chlorophenyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-(methylsulfonyl)benz

The compound was synthesized as described in Example 79. LCMS (ESI) Method A : RT = 5.55 min, z :

480.9 [M+H]V H NMR (500 MHz, i)ViS( )- /,. : 57.20-7.17 (ra, 2H), 6.94-6.90 (m, 3H), 6.74-6.72 (d, ,/ =

7.5 Hz ), 3.97-3.95 (d, J 6.5 Hz, 2H), 3.80-3.78 (m,2H), 3.12-3.11 (s, 3H), 2,78-2.74 (m, 2H), 2.00-

1.98 (m, 2H), 1.87-1.84 (m, 2H), 1.45-1.43 (in, 2H), 0.87-0.85 (m, 2H), 0.62-0.61 (m, 2H).



EXAMPLE 295

Synthesis of 4-(((R )- l -((S )-l -(2-chloro-4-fluorophenyl)ethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-

fluoro -N -(methylsulfo

Step 1. Preparation of methyl 4-(((i?)-l -((5)-l-(2-chloro-4-fluorop!ienyl)ethyl)piperidin-3-yl)oxy)-5-

cyclopropyl-2-fluorobenzoate and methyl 4-(((R )-l -(( ?)- -(2-ehloro-4-iluoropheny])ethyl)piperidin-

3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 50 step 1, and making variations as required to

replace 1,3-dichloro-5-( l -chSoroethyl)benzene with 2-chloro-l -(] -chloroethyl)-4-f!uorobenzene. The

first eluting fraction was arbitrarily assigned as methyl 4-(((R )- l -((S )-l -(2-chloro-4-

fluorophenyl)ethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate was obtained as a colorless

solid (0. 7 g, 15%): i NMR (300 MHz, CDCI3) J7.50-7.42 (m. 1). 7.06 (dd, ,/ 2.6 Hz, 8.6 Hz,

1H), 6.87 (dt, J = 2.5 Hz, 8.4 Hz, 1H), 6.52 (d, ./ = 12.9 Hz, 1H), 4.38-4.36 (m, H), 3.92 (q, = 6.6

Hz, 1H), 3.88 (s, 3H), 3.07-3.04 (m, H), 2.55-2.5 (m, IH), 2.39-2.28 (m, 1). 2.13-2.01 (m, 2H),

1.84-1 .77 (m, IH), 1.67-1 .56 (m, 3H), 1.27 d. ./ 6.5 Hz, 3H), 0.96-0.89 (rn, 2H), 0.69-0.65 (m, 2H);

MS(ES-i-) m/z 450, 452 (M + 1).

The second eluting fraction was arbitrarily assigned as methyl 4-(((R)- 1-((if)- 1-(2-chloro-4-

f!uoropheny1)ethyl)piperidin-3-y1)oxy)-5-cyclopropyl-2-fiuorobenzoate as a colorless solid (0.26 g,

22%): i l l NMR (300 MHz, CDC13) £7.56-7.5 1 (m, IH), 7.38 (d, J === 8.4 Hz, IH), 7.06-6.95 (m, 21 ).

6.46 (d, J ------ 13.0 Hz, 1 I), 4.32-4.26 (m, III), 3.94 (q, J ------ 6.6 Hz, III), 3.86 (s, 3H), 2.96-2.89 (m, 2H),

2.39-1 .83 (m, 6H), 1.68-1 .45 (m, 2H), 1.27 (d, J = 6.6 Hz, 3H), 0.90-0.84 (m, 2H), 0.64-0.59(m, 2H);

MS(ES+) m/z 450.2, 452.2 (M + 1).



Step 2. Preparation of 4-(((R )- l -(( -1-(2-eh]oro-4-f!uoropheny])ethyl)piperidin-3-y])oxy)-5-

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 50 step 2, and making variations as required to

replace methyl 5-cyclopropyl-4 -(((R )-l -((S )-l -(3,5-dichlorophenyl)ethyl)- piperidin-3-yl)oxy)-2-

f!uorobenzoate with methyl 4-(((/?)-l -((S )-l -(2-chloro-4-fluorophenyl)ethyl)piperidin-3-yl)oxy)-5-

cyclopropyl-2-fluorobenzoate, the title compound was obtained as a colorless solid (0.04 g, 24%):

MS(ES+) m/z 436.2, 438.2 (M + 1); MS(ES-) m/z 434.3, 436.3 (M - 1).

Step 3. Preparation of 4-((( -((S )-l -(2-chloro-4-fluorophenyl)ethyl)piperidin-3-yl)oxy)-5-

cyclopropyl-2-fluoro -N -

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l-(3,4-dicMorobenzyl)piperidin-3-yi)oxy)-2-fluorobenzoic acid with 4-

(((R )- l -((S )-l -(2-chloro-4-fluorophenyl)ethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoiObenzoic acid,

the title compound was obtained as a colorless solid (0.01 g, 32%): NMR (300 MHz, DMSO-dy δ

11.85 (b s, H), 7.5 1 (dd, J - 6.6 Hz, 8.6 Hz, 1H), 7.37 (dd, = 2.6 Hz, 8.9 Hz, H), 7. 4 (d, J = 8.4

Hz, ). 7.05 d!. ./ 2.6 Hz, 8.6 Hz, ). 6.92 ( . 13.1 Hz, IH), 4.56-4.55 (m, ). 3.9 -3.89 (m,

H), 3.32 (s, 3H), 2.78-2.74 (m, 2H), 2.47-2.42 (m, 2H), 2 .15-2.06 (m, IH), 1.87-1 .77 (m, 2H), 1.59-

1.46 i . 1). 1.23 (d, ./ 6.4 Hz, M l ). 0.93-0.90 (m, 2H), 0.70-0.67 ( , 2H); MS(ES+) m/z 513.2,

515.1 (M + i); MS(ES-) m/z 511.2, 513.2 (M - 1).

EXAMPLE 296

Synthesis of 4-(((R )-l -((R )- l -(2-chloro-4-fluorophenyl)ethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-

fluoro -N -(methyls lfo



Step 1. Preparation of 4-(((R)- 1-((R)- 1-(2-chloro-4-fluorophenyl)ethy 1)piperidin-3 -yl)oxy)-5 -

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyclopropyl-4 -(((R)- -((>S')~ 1-(3 ,5-dichlorophenyl)ethyl)piperidin- 3-yl)oxy)-2-

fluorobenzoate with methyl 4-(((/?)-l -((R )-l -(2-chloro-4-f!uoropheny])ethyl)piperidin-3-y])oxy)-5-

cyclopropyl-2-fluorobenzoate,the title compound was obtained as a beige color solid (0.23 g, 99%)

MS(ES+) m/z 436.2, 438. 1 (M + 1); MS(ES-) m/z 434.2, 436.2 (M - 1).

Step 2. Preparation of 4-(((/i - i-(( ?)- -(2-chloro-4-fluoropheny])ethyl)piperidin-3-y])oxy)-5-

cyclopropyl-2-fluoro -N -(

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l-(3,4-dicMorobenzyl)piperidin-3-yi)oxy)-2-fluorobenzoic acid with 4-

(((/?)- 1-((R )-1 -(2-ch]oro-4-fluorophenyl)ethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoic acid,

the title compound was obtained as a colorless solid (0. 17 g, 48%): NMR (300 MHz, DMSO-dy δ

1 .82 (b , 1H), 7.61 (dd, J - 6.5 Hz, 8.7 Hz, 1H), 7.38 (dd, = 2.4 Hz, 8.8 Hz, 1H), 7.22 (dt, = 2.6

Hz, 8.5 Hz, ). 7.09 (d, J = 8.4 Hz, 1H), 6.9 1 ./ 13.1 Hz, ). 4.55 -4.50 (m, . 3.92 (q, ./

6.3 Hz, 1H , 3.32 (s, 3H), 2.77-2.74 (m, 2H), 2.36-2. 19 (m, 2H), 2.08-1 .94 (m, 2H), 1.81- 1.75 (m, 1H),

.59-1 .46 (m, 2H), .23 (d, J = 6.6 Hz, 3H), 0.89-0.85 (m, 2H), 0.70-0.65 (m, 2H); MS(ES+) m/z

513.2, 515.1 (M + 1); MS(ES-) m/z 511.2, 513.2 (M - 1).

EXAMPLE 297 a d EXAMPLE 298

Synthesis of 4-(((R)- 1-((R)- l -(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl)piperidin-3-y])oxy)-5-

cyclopropyl-2-fluoro -N -



A d 4-(((ii)4-((>S)-l-(2~eh]o^

cyclopropyl-2-fluoro -N-(methylsulfonyl)benzamide

Step 1. Preparation of l-(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl trifluoromethanesulfonate

To a solution of l -(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethanol (1.14 g, 5.00 mmol) and 2,6-

dimethylpyridine (0.86 g, 8.00 mmol) in cyclohexane (10 mL) was added dropwise

trifluoromethanesulfonic anhydride (2.12g, 7.50 mmol) at 10°C. The reaction mixture was stirred at

ambient temperature for 5 hours, and diluted with hexanes (200 mL). The organic layer was washed

with N aqueous hydrochloric acid solution (30 mL), 25% aqueous ammonium chloride solution (2 x

40 mL); dried over anhydrous sodium sulfate and concentrated in vacuo to afford the title compound

as a colorless oil (1.30 g, 72%): H NMR (300 MHz, CDCI3) £7.66-7.61 (m, ), 7.26-7.22 (m, 1H),

7.19-7.12 (m, 1H), 6.46 (q, = 5.6 Hz, H).

Step 2. Preparation of methyl 4-(((3R)- l -( l-(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl)piperidin-

3-y1) oxy)-5-cyclopropyl- -fluorobenzoate

To a mixture of (i?)-methyl 5-cyclopropyi -2-fluoro-4-(piperidin-3-yioxy)benzoate (1.07 g, 3.66

mmol) and potassium carbonate (0.69 g, 4.99 mmol) in cyclohexane (10 mL) was added -(2-chloro-

4-fluorophenyl)-2,2,2-trifluoroethyl trifluoroinethanesulfonate (1.20 g, 3.33 mmol). The reaction

mixture was heated at 70°C for 72 hours, cooled to ambient temperature and diluted with ethyl acetate

(250 mL). The organic layer was washed with aqueous hydrochloric acid solution (30 mL) and

25% aqueous ammonium chloride solution (2 x 40 mL); dried over anhydrous sodium sulfate and

concentrated in vacuo. The residue was purified by column chromatography (0-25% ethyl acetate in

hexanes) afforded the title compound as a colorless oil (1.20 g, 71%); MS(ES+) z 504.1,

506.1 (M + I);



Step 3. Preparation of 4-(((3 R)- 1-(1-(2-chloro-4-fluorophenyl)-2,2,2-trifl uoroethyl)piperi din-3 -

yl)oxy)-5-cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyclopropyl-4 -(((R )-l -(( S - l -(3,5-dichlorophenyl)ethyl)- piperidin-3-yl)oxy)-2-

f!uorobenzoateand methyl with methyl 4-(((3 R)- l -(l -(2-chloro-4-fjuorophenyl)-2,2,2-

trifluoroethyl)piperidm-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained

as a colorless oil (0.98 g, 92%): Ή NMR (300 MHz, CDC1 ) £7.53-7.43 (m, 2H), 7.25-7.21 (m,

0.5 ! !). 7 .17-7 13 (m, 0.5H), 7.03 -6.95 (m, 1) , 6.47 (d, J === 12.9 Hz, .5 ). 6.37 . ./ 12.9 Hz,

0.5H), 4.76-4.66 (m, 1H), 4.38-4.3 (m, 0.5H), 4.27-4.20 (m, 0.5H), 3.14-3. 10 (m, 1H), 2.94-2.84 (m,

1H), 2.75-2.60 (m, 2H), 2.05- 1.96 (m, 2H), .9 - 1 .80 (m, 1H), 1.70- 1.52 (m, 2H), 0.9 1-0.85 (m, 2H),

0.70-0.57 (m, 2H); MS(ES+) rn/z 490.2, 492.2 (M + 1); MS(ES-) m/z 488.2, 490.2 (M - 1) .

Step 4 . Preparation of 4-(((/?)-l -{{R)~ l -(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl)piperidin-3-

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 4-

(((3R)- l -(l -(2-chloro-4-fluorophenyl)-2,2,2-1rifluoroethyl)piperidm-3-yl)oxy)-5-cyc]opropyl-2-

fluorobenzoic acid. The residue was purified by preparative-HPLC, the first eluting fraction was

arbitrarily assigned as 4-(((R )-l -((R ) -(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl)piperidin-3-

yl)oxy)-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide asa colorless solid (0.02 g, 4%):

NMR (300 MHz, CDC1 ) 8.69 (d, J 16.0 Hz, ). 7.52-7.46 (m, 2 ). 7. 12 (dd, J ------ 2.6 Hz, 8.4 Hz,



Η ), 7.02-6.95 (m, 1H), 6.44 (d, J = 14.6 Hz, 1H), 4.70 (q, J = 8.8 Hz, IH), 4.37-4.32 ( , 1H), 3.42 (s,

3H), 3.13-3.08 (rn, ), 2.93-2.89 (m, IH), 2,75-2.69 (rn, 2H), 2.10- 1.85 ( , 3H), 1.72- 1.53 (m, 2H),

0.95-0.87 (m, 2H), 0.72-0.66 (in, IH), 0.62-0.56 (m, Hi); MS(ES+) m/z 567. 1,569. 1 (M + 1); MS(ES-

) m/z 565. 1, 567. 1 (M - 1).

The second eluting fraction was arbitxarily assigned as 4-(((/?)-l -((5')-l -(2-chloro-4-fluorophenyl)-

2,2,2-trifluoroethyl)piperidin-3-yi)oxy)-5-cyclopropyi-2-iluoro-A -(n^ as a

colorless solid (0.01 g, 2%): NMR (300 MHz, CDC13) 8.68 (d, ./ = 16.0 Hz, IH), 7.57-7.5 1 (m,

2H), 7.26-7.22 (m, Hi), 7.04-6.97 (m, IH), 6.38 d. ./ 14.6 Hz, IH), 4.73 ( . . 8.8 Hz, IH), 4.3 1-

4.23 (m, IH), 3.41 (s, 3H), 3 . 6-3 .12 (m, IH), 2.91-2.85 (m, IH), 2.78-2.60 ( , 2H), 2.09-1 .99 (m,

2H), 1.70- 1.54 (r , 3H), 0.94-0.91 ( , 2H), 0.67-0.63 (m, 2H); MS(ES+) m/z 567. 1,569. 1 (M + 1);

MS(ES-) m/z 565. 1, 567. 1 (M - 1).

EXAMPLE 299

Synthesis of 5-cycSopropy1-4-(( 1-(1 -(3,5-dichlorophenyl)-2,2,2-trifluoroethyl)piperidiii-

yi)methoxy)-2-

Step 1. Preparation of l -(3,5-dichlorophenyl)-2,2,2-trifluoroethyl trifluoromethanesulfonate

Following the procedure as described in Example 297 step 1, and making variation as required to

replace -(2-chloro-4-fluoropheny])-2,2,2-trifiuoroethano] with l -(3,5-dichlorophenyl)-2,2,2-

trifluoroethariol, the title compound was obtained as a colorless oil ( 1.30 g, 72%): Ή NMR (300 MHz,

CDCI3) £7.66-7.61 (m, H), 7.19-7. 12 (m, 2H), 6.46 (q, J = 5.6 Hz, IH).



Step 2. Preparation of teri-butyl 5-cyc1opropyl-4-((l~(] -(3,5-dichlorophenyl)-2,2,2-

trifl oroethyl)p

Following the procedure as described in Example 297 step 2, and making variations as required to

replace (ii)-rnethyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with r -buty 5-

cyclopropyl-2-f!uoro-4-(piperidm-4-ylmethoxy)benzoate and to replace ]-(2-chloro-4-fjuoropheny])-

2,2,2-trifluoroethyl trifluoromethanesulfonate with l-(3,5-dichlorophenyl)-2,2,2-trifluoroethyl

triiluoromethanesulfonate, the title compound was obtained as a colorless oil (1 20 g, 90%): H NMR

(300 MHz, CDCI 3) d7.37-7.29 (m, 4H), 6.47 (d, J = 12.6 Hz, IH), 4.49-4.01 (m, ), 3.80 (d, J 5.9

Hz, 2H), 2.99-2.93 (m, 2H), 2.47-2.29 (m, 2H), 2.01-1.92 (m, IH), 1.84-1.81 (m, 3H), 1.55 (s, 9H),

1.50-1.33 (m, 2H), 0.89-0.83 (m, 2H), 0.63-0.57 ( , 1).

Step 3 . Preparation of5-cyclopropyl-4-((l-(l-(3,5-dichloiOphenyl)-2,2,2-trifluoroethyl)piperidin-4-

yl)methoxy)-2-fluorobenzoic acid

To a solution of tert-h ty 5-cyclopropyl-4-((l -( -(3,5-dicblorophenyl)-2,2,2-trifluoroethyl)piperidin-

4-yl)methoxy)-2-fluorobenzoate (1.10 g, 1.91 rnmol) in dichloromethane (30 mL) was added

trifluoroacetic acid (10 mL). The resulting solution was stirred at ambient temperature for 1 hour and

then concentrated i vacuo to provide the title compound as a gummy solid (1.0 g, 99%): MS(BS+)

m/z 520.1, 522. (M + 1); MS(ES-) m/z 518.1, 520.1 (M - 1).

Step 4. Preparation of 5-cyclopropyl-4-((l -(l-(3,5-dichlorophenyl)-2,2,2-trifluoroethyl)piperidin-4-

yl)methoxy)-2-fluoro-N-(methylsulfonyl)benzamide



Fo owing the procedure as described in Example 3 step 5, and making variations as required to

replace (R)-5-cyclopropyl-4-(( 1-(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2,2,2-trifluoroethyl)piperidin-4-yl)methox

fluorobenzoic acid, and to replace cyclopropylsulfonamide with methanesulfonamide, the title

compound was obtained as a colorless solid (0 35 g, 50%), NM (300 MHz, DMSO- ) δ 11.88

(br s, HI), 7.72 (s, 1H), 7.45-7.44 (m, 2 ), 7.12 (d, J 8.3 Hz, III), 6.93 id../ 13.0 Hz, Hi), 4.77 (q,

J - - - 9.3 Hz, IH), 3.91 ./ 5.7 Hz, .?! ). 3.33 (s, 3H), 3.00-2.99 (m, 2H), 2.33-2.25 (m, ). 2 04-

1.95 (m, 2H), 1.79-1.70 (m, 3H), 1.41-1.30 (m, 2H), 0.90-0.84 (m, 2H), 0.69-0.64 (m, 2H); MS(ES+)

m/z 597.1, 599.0 (M+l).

EXAMPLE 38

Synthesis of 4-((l-(l-(2-chloro-4-fluorophenyl)-2,2,2-trifluoroe1liyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-

Step 1. Preparation of methyl 4-((l-(l-(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 297 step 2, and making variation as required to

replace (R)-methyl 5-cyc1opropyl-2-f1uoro-4-(piperidin-3-yloxy)benzoate with tert-butyl 5-

cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate, the title compound was obtained as a

colorless solid (0.80 g, 47%): NMR (300 MHz, CDCI3) 07.59-7.54 (m, 1H), 7.43 (d, J = 8.3 Hz,

1H), 7.20 (dd, J =2.6 Hz, 8.4 Hz, 1H), 7.03 (dt, J === 2.6 Hz, 8.3 Hz, IH), 6.51 (d,J= 12.7 Hz, 1H),

4.69 (q, J = 8.7 Hz, H), 3.87 (s, 3H), 3.81 (d, J = 6.0 Hz, 2H), 3.13-3.09 (m, H), 3.00-2.96 (m, H),

2.52 (t, = 11.2 Hz, H), 2.30 (t, = . 1 F z, H), 2.03-1.94 (m, H), 1.83-1 .77 (m, 3FI), 1.48-1.31

(m, 2H), 0.90-1.85 ( , 2 1 ). 0.65-0.59 (m, .?! ): MS(ES+) m/z 518.1, 520.1 (M+l).



Step 2. Preparation of 4-((i ~(] -(2-chloro~4-fluoropheny])~2,2,2-1n^

yi)methoxy)-5-cyciopropyl-2-fiuorohenzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyelopropyl-4-(((i¾!)-l -((>S - l -(3,5-d^

f!uorobenzoate with methyl 4-((l -(l-(2-chloro-4-fluorophenyl)-2,2,2-trif1uoroethy1)piperidin-4-

yi)methoxy)-5-cyciopropyl-2-iTuorobenzoate, the title compound was obtained as a colorless solid

(0 75 g, 96%): H NMR (300 MHz, M -d6) 12 82 (s, H), 7.65-7.59 (m, 2H), 7.36-7.28 (m, 2H),

6.87 (d, J === 13.1 Hz, H i ). 4.84 (q, ./ 9.1 Hz, ). 3 .90 (d, J === 5.7 Hz, 2H), 3.07-2.95 (m, 2H), 2.49-

2.40 (m, IH), 2.20-2. 13 (m, 1H), 2.02-1 .93 (m, H), 1.77-1 .74 (m, 3H), .33-1 .27 (m, 2H), 0.93-0.83

( , 1). 0.59-0.54 (m, 2H); MS(ES+) m/z 504. 1, 506. 1 (M + 1);

Step 3 . Preparation of 4-((l -(l -(2-chloro-4-fluorophenyl)-2,2,2-ti -ifluoroethyl)piperidin-4-

yl)methoxy)-5- de

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R)-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 4-((l -(1 -

(2-chloro-4-fluorophenyl)-2,2,2-trifluoro^

fiuorobenzoie acid and to replace cyclopropylsulfonamide with methanesulfonamide, the title

compound was obtained as a colorless solid (0.32 g, 56%): H NMR (300 MHz, DMSO-<i ) 1.88

(br s, IH), 7.65-7.59 (m, 2H), 7.33 (dt, ,/ 2.7 Hz, 8.5 Hz, H), 7.12 (d, ./ 8.3Hz, H), 6.93 (d, ./

13.0 Hz, i . 4.84 (q, J 9.0 Hz, H), 3.91 id. . 5.6 Hz, 2H), 3.33 (s, 3 . 3.0 1 (dd, - 11.1 Hz,

27.2 Hz, 2H), 2.49-2.40 (m, IH), 2.16 t. ./ 10.9 Hz, H), 2.03- 1.94 (m, H), 1.77-1 .74 (m, 3H),

1.38- .27 (m, 2H), 0.90-0.83 (m, 2H), 0.68-0.63 (m, 2H); MS(ES+) m/z 581.2, 583.2 (M + 1);

MS(ES-) m/z 579.2, 58 .2 (M - 1).



EXAMPLE 301

Synthesis of 4-(( l-(l -(3-chloro-4-fluorophenyl)-2,2,2-trifluoroetiiyl)piperidin-4-yl)metho

cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide

Step 1. Preparation of l -(3-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl trifluoromethanesulfonate

Following the procedure as described in Example 297 step 1, and making variation as required to

replace 1-(2-chloro-4-fluorophenyl)-2,2,2-trifluoroethanol with 1-(3-chloro-4-fluorophenyl)-2,2,2-

trifluoroethanol, the title compound was obtained as a brown oil (4.60 g, 76%): H NMR (300 MHz,

C ·. ) J7.58-7.55 (m, 1H), 7.42-7.37 (m, lH), 7.29-7.24 (m, lH), 5.78 (q, J 5.7 Hz, 1H).

Step 2 . Preparation of r -butyi 4-((l-(l-(3-chloro-4-fluoiOphenyl)-2,2,2-trifluoroethyl)piperidin-4-

yl)methoxy)-5-cycl

Following the procedure as described in Example 297 step 2, and making variation as required to

replace (j?)-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoaie with /erf-butyl 5-

cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate and to replace 1-(2-chloro-4-fluorophenyl)-

2,2,2-trifluoroethyl trifluoromethanesulfonate with l-(3-c!iloro-4-fluorophenyl)-2,2,2-trifluoroethyl

trifluoromethanesulfonate, the title compound was obtamed as a pale yellow oil (0.70 g, 54%): H

NMR (300 MHz, CDC13) J7.47-7.44 (m, 1H), 7.36 (..1. ./ 8.4 Hz, 1H), 7.29-7.24 (m, 1H), 7 .13 (t, J

8.6 Hz, i ). 6.46 (d, - 12,6 Hz, ). 4.05 c,. J 8.7 Hz, i ). 3.79 (d, J 5.9 Hz, 2 ). 2.98-2.95

(m, 2H), 2.4 1 (i. ./ 11.2 Hz, !). 2.27 . ./ 11.4 Hz, ). 2.01 -1.91 (m, . 1.83-1 .79 (m, M l ).

1.54 (m, 9H), 1.48-1 .33 (m, 2H), 0.88-0.82 (m, 2H), 0.62-0.57 (m, 2H); MS(ES+) m z 506.0, 508.0

(M + ) .



Step 3. Preparation of 4-((i ~(] -(3-chloro-4-iluorophenyl)-2,2,2-1xif!uoroethyl)piperidin-4-

yi)methoxy)-5-cyciopropyl-2-fiuorohenzoic acid

Following the procedure as described in Example 299 step 3, and making variation as required to

replace tert-b 5-cyclopropyl-4-((l-(l-(3,5-dicMorophenyl)-2,2,2-trifluoroethyl)piperidin-4-

yl)methoxy)-2-f!uorobenzoatewith tert-b y] 4-((l -(1 -(3-chloro-4-fluorophenyl)-2,2,2-

trifluoroethyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was

obtained as a colorless solid (0.55 g, 87%): MS(ES+) m/z 504. 1, 506.0 (M + 1); MS(ES-) m/z 502. 1,

504. 1 (M - 1).

Step 4. Preparation of 4-((l -(l -(3-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide

Following the procedure as described in Example 3 step 5, and making variations as required to

replace (/?)-5-cyclopropy1-4-((l -(3,5 -dichloroben2yl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 4-

((l -(l -(3-chloro-4-fluorophenyl)-2,2,2-trifluoroethyl)piperidin-4-yl)methoxy)-5-cyclopro

fluorobenzoic acidand to replace cyclopropylsulfonamide with methanesulfonamide, the title

compound was obtained as a colorless solid (0.23 g, 39%): H NMR (300 MHz, DMSO-^) δ 1.88

(br s, 1H), 7.63-7.60 (m, 1H), 7.53-7.41 (m, 2H), 7 .12 (d, J = 8.3Hz, 1H), 6.93 (d, J = 13.0 Hz, 1H),

4.72 (q, ./ 9.4 Hz, 1H), 3.91 (d, ./ 5.9 Hz, 2H), 3.33 (s, 3H), 3.0 1-2.98 (m, 2H), 2.3 1-2.24 (m, H),

2.05-1 .94 (m, 2H), 1.78-1 .66 (m, 3 ), 1.42- 1.29 (m, 2 ), 0.90-0.84 (m, 2H), 0.69-0.63 (rn, 2H);

MS(ES-i-) m/z 581.1, 583. 1 (M + 1): MS(ES-) m/z 579. 1, 581.0 (M - 1).



EXAMPLE 302

Synthesis of 5-cyclopropyl-4-(2-(l-(3,5-dichlorobenzyl)piperidin-4-yl)ethoxy)-2-fluoro -N-

(methyls lfonyl

Step 1. Preparation of tert-batyl 4-(2-(4-(tert-butoxycarbonyl)-2-ehloro-5-

fluorophenoxy )ethyi)piperidine- 1-carboxylate

Following the procedure as described in Example 3 step 1, and making variation as required to replace

(R)-tert-buty\ 3-hydroxypiperidine-l -carboxylate with -buty 4-(2~hydroxyethyl)piperidine-l-

carboxylate, the title compound was obtained as a colorless oil. (3.80 g, 95%): MS(ES+) m/z 458.2,

460.2 (M -}- 1).

Step 2. Preparation of -buty 4-(2-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5-

fl orophenoxy)

Following the procedure as described in Example 3 step 2, and making variation as required to replace

(i )- -butyl 3-(4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)piperidine- 1-carboxylate with

-butyl 4-(2-(4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)ethyl)piperidine-l -carboxylate, the

title compound was obtained as a light yellow oil ( 1 .90 g, 95%): H NMR (300 MHz, CDCU) 7.34

(d, J = 8.4 Hz, H), 6.48 (d, ./ = 12.7 Hz, IH), 4.10-3.99 (m, 4H), 2.67 (t, J = 12.4 Hz, 2H), 2.01-1.92

(m, H), .80- .63 (m, 5H), 1.53 (s, 9H), 1.42 (s, 9H), 1.22-1.1 1 (m, 2H), 0.89-0.82 (m, 2H), 0.62-

0.57 (m, 2 i ): MS(ES+) m/z 464.3 (M + 1).



Preparation of 5-cyclopropyl-2-f!uoro-4-(2-(piperidin-4-yl)ethoxy)benzoic acid

Following the procedure as described in Example 3 step 3, and making variation as required to replace

(R)-teft-butyl 3-(4-(teri-butoxycarbony{)-2-cyclopropyl-5-fluorophenoxy)- piperidine-1 -carboxylate

with tert-huty] 4-(2-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)ethyl)piperidine-l-

carboxyiate, the title compound was obtained as trifluoroacetic acid salt (1.72 g, 99%): MS(ES+) m/z

308.1 (M + I).

Step 4. Preparation of 5-cyclopropyl-4-(2-( 1-(3,5-dichlorobenzyl)piperidin-4-yl)ethoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt

Following the procedure as described in Example 3 step 4, and making variation as required to replace

(R)-5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoic acid with 5-cyclopropyl-2-fluoro-4-(2-

(piperidin-4-yl)ethoxy)benzoic acid, the title compound was obtained (1.37 g, 56%): Ή NMR (300

MHz, DMSO-d) 2.87 (brs, 1i ). 9.62 (br, 1H), 7.76 (s, i). 7.61-7.60 (m, 2H), 7.31 (d, J = 8.5 Hz,

1H), 6.92 (d,,/ = 13.1 Hz, 1H), 4.29-4.12 (m, 4H), 3.40-3.36 (m, 2H), 2.95-2.88 (m, 2H), 2.02-1.74

(m, 6H), .48-1 .37 (m, 2H), 0.92-0.86 (m, 2H), 0.62-0.57 (m, 2H); MS(ES+) m/z 466.1 , 468.0 (M +

1).

Step 5. Preparation of 5-cyclopropyl-4-(2-(l -(3,5-dichlorobenzyl)piperidin-4-yl)ethoxy)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(i?)~5~cyelopropyl~4~((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyciopropyl-4-(2-(l-(3,5-dichlorobenzyl)piperidin-4-yl)ethoxy)-2-fluorobenzoic acid and

cyciopropylsuifonamide with methanesulfonamide, the title compound was obtained as a colorless



solid (0.02 g, 10%): H NMR (300 MHz, DMSO- ) δ .87 (br s, 1H), 9.55 (br s, I), 7.74-7.72 ( n ,

H), 7.58-7.57 (m, 2H), 7.09 (d, = 8.3 Hz, IH), 6.95 l. J 13.0 Hz, IH), 4.26 (s, 2H), 4.10-4.08 ( ,

2H), 3.37-3.33 ( n , 2H), 3.30 (s, 3H), 2.94-2.86 (rn, 2H), 2.0 1- 1.89 (m, 3H), 1.72- 1.68 (m, ), 1.45-

1.37 (m, 2H), 0.88-0.82 (m, 2H), 0.67-0.62 (in, 2H); MS(ES+) m/z 543.0, 545.0 (M + 1).

EXAMPLE 303

Synthesis of 5-cyclopropyl-4-(2-(l -(3,5-dichlorobenzyl)piperidin-4-yl)ethoxy )-N -(ethylsulfonyl)-2-

fl orobenzami

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yi)oxy)-2-fluorobenzoic acid with 5-

cyclopropyl-4-(2-(l-(3,5-dichlorobenzyl)piperidin-4-yl)ethoxy)-2-fluorobenzoic acid and to replace

cyclopropyisulfonarmde with ethanesulfonamide, the title compound was obtained as a colorless solid

(0.06 g, 34%): NMR (300 MHz, DMSQ ) 11.78 (br s, IH), 9.73 (br s, IH), 7.73-7.72 (m, IH),

7.58-7.57 (m, 2H), 7.09 (d, ./ 8.3 Hz, ), 6.94 (d, - 13.0 Hz, IH), 4.26 (s, 2H), 4.10-4.08 ( , 2 ) ,

3 .44 (q, J ------ 7.3 Hz, 2H), 3.37-3.33 ( n. 2H), 2.94-2.86 (m, 2H), 2.01 -1.88 (rn. 3H), 1.72-1 .68 ( n. 3H),

1.45-1 .37 (m, 2H), 1.21 (t, = 7.3Hz, 3H), 0.88-0.82 (m, 2H), 0.67-0.62 (m, 2H); MS(ES+) m/z 557.0,

559.0 (M + 1) .

EXAMPLE 384

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-(2-(l -(3,5-dichlorobenzyl)piperidin-4-

yl)ethoxy)-2-fl

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyxlopropyl-4-(2-(i -(3,5-dichlorobenzyl)piperidin-4-yl)ethoxy)-2-fluorobenzoic acid, the title

compound was obtained as a colorless solid (0.10 g, 56%): H NMR (300 MHz, DM S - ) δ 11.8 1

(br s, ), 9.75 (br s, IH), 7.73-7.72 (m, ), 7.58-7.57 ( , 2H), 7.09 (d, ./ 8.3 Hz, I), 6.95 (d,

13.0 Hz, IH), 4.26 (s, 2H), 4.10-4.08 (m, 2H), 3.37-3.33 (m, 2H), 3.08-3 .00 (m, IH), 2.94-2.86 (m,



2H), 2.01 - 1.89 (m, 3H), 1.72- 1.68 (m, 3H), .45-1 .37 (m, 2H), 1.10-1.05 ( , 4H), 0.88-0.82 (m, 2H),

0.67-0.62 (m, 2 ) ; MS(ES+) m/z 568.9, 570.9 (M + 1) .

Synthesis of (R)-5-cyclopropyl-4-((l -((6-cyclopropy]-4-(trifluoromethyl)pyridin

yl)methyl)piperi de

Following the procedure as described in Example 50 step I, and making variations as required to

replace (i?)-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with (ii)-5-cyclopropyl-2-

fluoro -N-(methylsulfonyl)-4-(piperidin-3-yloxy)benzamide and to replace l ,3-dichloro-5-(l -

chloroethyl)benzene with 2-(chloroiTiethyi)-6-cyciopropyl-4-(triiluoromethyl)pyridine, the title

compound was obtained as a colorless solid (0. 17 g, 28%): H NMR (300 MHz, M -d6) 11.71

(br s, H i ). 7.54 (s, IH), 7.47 (s, ). 7.13 (d, J = 8.4 Hz, H i ). 6.99 (d. ./ 13.2 Hz, ). 4.66 (br s,

H), 3.79-3.67 (m, 2H), 3.29 (s, 3H), 2.87-2.84 (m, IH), 2.59-2.55 (m, 2H), 2.46-2.43 (m, 1H), 2.28-

2.19 (m, IH), 2.12-2.03 (m, H), 1.9 -1.80 (m, 2H), 1.63-1 .58 (m, 1). 1.03-0.82 (m, 6H), 0.74-0.65

(m, 2H); MS(ES+) m/z 556. 1 (M + 1); MS(ES-) m/z 554. 1 (M - 1).

EXAMPLE 306

Synthesi s of 5-cy opropy 1-4-(( 1-((6-cyclopropyl -4-(trifluoromethyl)pyridm-2-yl)methy 1)piperidin-4-

yl)methoxy)-2-fluoro -N-(methylsulfonyl)benzamide

Step 1. Preparation of teri-butyl 5-cyclopropyl-4-((l -((6-cyc]opropyl-4-(trif]uoromethyl)pyridin-2-

yl)methyl)piperi



Following the procedure as described in Example 50 step 1, and making variations as required to

replace (j?)-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoaie with /erf-butyl 5-

cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate and to replace l,3-dichloro-5-(l-

chloroethyl)benzene with 2-(cWoromethyl)-6-cyclopropyl-4-(trifluoromethyl)pyridine, the title

compound was obtained as a colorless solid (1.00 g, 64%): H NMR (300 MHz, CDC13) d7.40-7.35

(m, 21:1), 7.19 (s, Hi), 6.49 (d, J = 12.7 Hz, 1H), 3.85 (d, J = 5.9 Hz, 2H), 3.76 (s, 2H), 3.08-3.04 (m,

2H), 2.29-2.21 (m, 2 ) , 2,13-1.97 (m, 2H), 1.88-1.84 (m, 3 ), 1.63-1.50 (m, 1Hi), 1.05-1.02 (m, 4 ),

0.91-0.85 (m, 2H), 0.64-0.59 (m, 2H); MS(ES+) /z 549.2 (M + 1).

Step 2. Preparation of 5-cyclopropyl-4-((l-((6-cyclopropyl-4-(trifluoromethyl)py

y l)m ethy l)p iperi din -4-y c acid salt

Following the procedure as described in Example 3 step 3, and making variation as required to replace

(i?)~ r ~buty l 3-(4-(ter/-butoxycarbonyl)-2-cyclopropy1-5-fluorophenoxy)- piperidine-1 -carboxylate

with r -hu yl 5-cyclopropyl-4-(( l-((6-cyclopropyl-4-(1rifluoromethyl)pyridm-2-yl)methyl)piperidin-

4-yl)methoxy)-2-fluorobenzoate, the title compound was obtained as a colorless oil (1.31 g, 99%):

MS(ES+) m/z 493.0 (M + 1).

Step 3. Preparation of 5-cyclopropyl-4-((l-((6-cyclopropyl-4-(trifluoromethyl)pyridin-2-

y l)m ethy l)piperi din -4 -y l

Fo owing the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyciopropyl -4-(( -((6 -cyclopropyi-4 -(tri

fluorobenzoic acid and to replace cyclopropylsulfonamide with methanesulfonamide, the title

compound was obtained as a colorless solid (0.10 g, 28%): H NMR (300 MHz, DM S - ) δ 1.00

(br s, 1! ). 7.60 (s, H ), 7.48 (s, H), 7. 3 d. ./ 8.4 Hz, HI), 6.83 (d, = 2 .9 Hz, 1H), 3.92-3.87 (m,

4H), 3.1 (s, 3H), 3.05-3.01 (m, 2H), 2.45-2.37 (m, 2H), 2.28-2.23 (m, Hi), 2.01-1.96 (m, Hi), 1.83-



1 80 (m, 3H), .51-1.39 (m, 2H), 1.02-0.96 (m, 4H), 0.88-0.81 (m, 2H), 0.62-0.57 (m, 2H); MS(ES+)

m/z 570.0 (M + I); MS(ES-) m/z 568.0 (M - 1).

EXAMPLE 307

Synthesis of 5-cyclopropyl-4-(( 1-((6-cyclopropyl-4-(1rifluoromethyl)pyridm-2-yl)niethyl)piperidm-4-

yl)methoxy )-N -(ethylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(i?)~5~cyeiopropyl~4~((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyclopropyl-4-((l-((6-cyclopropyl-4-(trifluoromethyl)py^

fluorobenzoic acid and to replace cyclopropyisulfonamide with ethanesulfonamide, the title

compound was obtained as a colorless solid (0.14 g, 39%): NMR (300 MHz, DMSO-^) δ . 5

(br s, 1H), 7.62 (s, 1H), 7.50 (s, 1H), 7.15 (d, J = 8.4 Hz, 1H), 6.88 (d, J = 12.9 Hz, 1H), 3.96-3.94 (m,

2H), 3.85 (s, 2H), 3.37-3.30 (m, 2H), 3.05-3.01 (m, 2H), 2.41-2.24 (m, 3H), 2.06-1.97 (m, 1H), 1.85-

1.82 (m, 3H), 1.52-1.41 (m, 2 ) , 1.20 (t, ./ 7.3 Hz, 3 ), 1.04-0.99 (m, 4H), 0.91-0.85 (m, 2 ), 0.66-

0.61 (m, 2H); MS(ES+) m/z 584.0 (M + 1); MS(ES-) m/z 582.1 (M - 1).

EXAMPLE 308

Synthesis of 5-cyclopropyl-4-((l-((6-cyclopropyl-4-(trifluoromethyl)pyridin-2-yl)methyl)piperidin-4-

yl)methoxy )-N -(

Fo owing the procedure as described in Example 3 step 5, and making var tion as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyciopropyl-4-((l-((6-cyclopropyi-4-(trifluoromethyi)pyridin-2-yi)m

fluorobenzoic acid, the title compound was obtained as a colorless solid (0.13 g, 36%): NMR (300

MHz, DMSO-fiQ δ 11.22 (b s, I), 7.61 (s, 1H), 7.49 (s, Hi), 7.15 (d, J - 8.4 Hz, II I). 6.89 d. .

12.9 Hz, 1H), 3.95 (d, ./ 5.8 Hz, 2H), 3.83 (s, 2H), 3.04-2.99 (m, 3H), 2.38-2.24 (m, 3H), 2.07-1.97

( , Hi), 1.85-1.81 (m, 3H), 1.52-1.41 (m, 2H), 1.04-0.99 (m, 8H), 0.91-0.85 (m, 2H), 0.66-0.61 (m,

2 ·: MS(ES+j m/z 596.1 (M + 1); MS(ES-) m/z 594.2 (M - 1).



EXAMPLE 309

Synthesis of 4 -(((R) -((R)- l -(5-chloro-6-cyclopropylpyridin-2-yl)ethyl)piperid in-3-yl)oxy)-5-

cyclopropyl-2- signed)

Step 1. Preparation of methyl 4-(((/?)-l -((R)-l -(5-ehloro-6-cyclopropylpyridin-2-y{)ethyl)piperidin-3-

yl)oxy)-5-cyclopropyl-2-fluorobenzoate and methyl 4-(((R)- 1-((S)- -(5-chloro-6-cyclopropylpyridin-

2-yl)ethyl)piperidin-3-yl)oxy)-5 -cyclopiOpyl-2-fluoiObenzoate

Following the procedure as described in Example 50 step 1 and making variations as required to

replace 1,3-dichloro-5-(l -chloroethyl)benzene with 3-chloro-6-(l -chloroethyl)-2-cyclopropylpyridine.

The residue was purified by preparative-HPLC, the first elating fraction was arbitrarily assigned as

methyl 4-(((R) -((R)4-(5-chloro-6-cyclopropylpyridin-2-yl)ethyl)piperidin-3-yl)oxy)-5-cyclopropyl-

2-fluorobenzoate (0.36 g, 50%): NMR (300 MHz, CDC13) 7.44 (d, J = 8 2 Hz, IH), 7.38 (d, J =

8.4 Hz, 1H), 7.01 (d, J = 8.2 Hz, IH), 6.52 (d, = 12.9 Hz, 1H), 4.36-4.28 ( , H), 3.84 (s, 3H), 3.63

(q, ./ = 6.8 Hz, IH), 2.99-2.95 (m, IH), 2.66-2.62 (m, IH), 2.45-2.40 (m, I H), 2.29-2. 15 (m, 2H),

2.05-1 .96 (m, 2H), 1.80- 1.74 (m, IH), 1.60-1 .42 ( , 1). 1.29 (d, J 6.8 Hz, 3H), .07-0.84 (m, 6H),

0.63-0.58 (m, 2H); MS(ES+) rn/z 473. 1, 475. 1 (M + 1).

The second eiuting fraction was arbitrarily assigned as methyl 4-(((i?)- 1-((5)- 1-(5-chloro-6-

cyclopropylpyridin-2-yl)ethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate (0.36 g, 50%): H

NMR (300 MHz, . CT ) S7.45 d. ./ 8.2 Hz, IH), 7.4 1 (d, ./ 8.4 Hz, IH), 7.04 (d, J 7.5 Hz, ),

6.53 (d, ./ 12.8 Hz, IH), 4.35-4.29 (m, IH), 3.85 (s, 3IT), 3.67 (q, J - 6.8 Hz, III), 3.039-3.00 (m,

IH), 2.72-2.68 (m, IH), 2.49-2.4 1 (m, IH), 2.28-2. 13 (m, 2H), 2.05-1 .96 (m, 2H), 1.82- 1.77 (m, IH),

1.64-1 .38 (m, 2H), 1.3 1 (d, J = 6.8 Hz, 3H), .06-0.86 (m, 6H), 0.65-0.60 (m, 2H); MS(ES+) m/z

473. , 475. 1 (M + ] ) .



Step 2. Preparation of 4-(((R )-l -((R )-l-(5-chloro-6-cyclopropylpyridin-2-yl)ethyl)piperidin-3-yl)oxy)-

5-cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyclopropyl-4-(((R)- -{{>S')~ 1-(3 ,5-dichlorophenyl)ethyl)piperidin- 3-yl)oxy)-2-

fluorobenzoate with methyl 4-(((/?)-l -((R )-l -(5-chloro-6-cyc1opropylpyridin-2-yl)ethyl)piperidin-3-

yl)oxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a pale yello oil (0.06 g,

17%): MS(ES-i-) m/z 459. 1, 461 .1 (M + 1); MS(ES-) m/z 457 459. 1 (M - 1).

Step 3. Preparation of 4-((( -(( ?)- -(5-chloro-6-cyc1opropy1pyridin-2-yl)ethy1)piperidin-3-yl)oxy)-

5-cyclopropyl-2

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dicUorobeiTzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 4-(((R )-l -

(( )- l-(5-chloro-6-cyclopropy1pyiidin-2-yl)ethy])pipeiidin-

acid and to replace cyciopropylsuifonamide with methanesulfonamide, the title compound was

obtained as a colorless solid (O.Olg, 50%): NMR (300 MHz, CDC13) δ 8.77 (br s, ! ), 7.67 . ./

7.9 Flz, 1H), 7.53 (d. ./ 8.8 Hz, ). 7.10 (d, J === 7.8 Hz, 1H), 6.87 ./ 13 .5 Hz, ). 4.86-4.82

(m. H i ). 4.66-4.64 (m, 1H), 3.95-3.92 (m, I H), 3.68-3 .64 (m. H i ). 3.38 (s, 3H), 2.95-2.86 (m, 1H),

2.60-2.55 (m, 2H), 2.36-2.3 1 ( , 1H), 2. 3-2.07 (m, 2H), .92-1 .87 (m, 1H), 1.69 (d, = 6.4 Hz, 3H),

1.62-1 .5 1 (m, 1H), 1.10-0.86 (rn, 6H), 0.62-0.60 (m, 2FI); MS(ES+) m/z 536. 1, 538. 1 (M + 1).

EXAMPLE 310

Synthesis of 4-(((R )-l -((S )-l -(5-chloro-6-cyc]opropylpyridin-2-yl)ethyl)piperidin-3-yl)oxy)-5-

cyclopropyl-2-



Step 1. Preparation of 4-(((R )- l -((S )-l -(5-ch]oro-6-cyclopropylpyridm-2-yl)ethyl)piperidm-3-yl)oxy)-

5-cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyclopropyl-4 -(((R )-l -((S )-l -(3,5-dichlorophenyl)ethyl)piperidin-3-yl)oxy)-2-

ffuorohenzoate with methyl 4-(((/?)-l -((S)-l -(5-chloro-6-cyclopropy]pyridin-2-yl)ethy])piperidin-3-

yl)oxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a colorless solid (0. 17 g,

49%): MS(ES-i-) m/z 459. 1, 461 .0 (M + 1); MS(ES-) m/z 457 459. 1 (M - 1).

Step 2. Preparation of 4-(((/ - ί -((S )-l -(5-chloro-6-cyclopropylpyridin-2-yl)ethyl)piperidin-

5-cyclopropyl-2-fluoro-/Y-(methylsulfonyi)benzamide

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with - ( (/ )- -

((S )- l-(5-chloro-6-cyclopropylpyridin-2-yl)et^^

acid and to replace cyciopropylsulfonaniide with methanesulfonamide, the title compound was

obtained as a colorless solid (0.05g, 44%): NMR (300 MHz, CDC13) 8.77 (br s, H), 7.67 (d, ,/ =

7.7 Hz, 1H), 7.57 (d, = 8.0 Hz, H), 7.08 (d, J = 7.4 Hz, H), 6.89 (d, = 13.6 Hz, H), 4.95-4.89

(m, H), 4.67-4.66 (m, IH), 3.92-3.89 ( , IH), 3.62-3.59 (m, H), 3.39 (s, 3H), 3.05-2.97 ( , H),

2.62-2.50 (m, 2H), 2.38-2.34 (m, IH), 2.05- 1.93 (m, 3H), 1.67 (d, J === 4.4 Hz, 3H), 1.5 1- 1.45 (m, IH),

1.10-0.90 (m, 6H), 0.65-0.63 (m, 2H); MS(ES+) m/z 536. 1, 538. 1 (M + 1).

EXAMPLE 311

Synthesis of (R )-4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)piperidin-3-yl)oxy)-5-

cyclopropyl-2-fluoro -N -



Fo owing the procedure as described in Example 3 step 4, and making variation as required to replace

(R )-5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoic acid trilfuoroacetate with (R )-S-cyclopropyl-

2-fluoro -N -(methylsulfonyl)-4-(piperidin-3-yloxy)benzamide and to replace 3,5-

dichlorobenzaldehyde with 3-chloro-2-fluoro-5-(trifluoromethyl)benzaldehyde, the title compound

was obtained as a colorless solid (0. 18 g, 35%): Ή NMR (300 MHz, DMSO- ) δ 1.80 (br s, IH),

7.98 (dd, ,/ .9 Hz, 6.3 Hz, i i ! 7.79 (dd, ./ 1.9 Hz, 5.6 Hz, IH), 7.12 (d, ./ 8.4 Hz, IH), 7.02 (d,

J - 13.2 Hz, 1H), 4.65-4.63 (m, 1H), 3.71 (d, J 2.0 Hz, 2H), 3.32 (s, 3H), 2,83-2,79 (m, 1H), 2.56-

2.54 (m, 2H), 2.41 -2.36 (m, 1H), 2.10-2.00 (m, 1H), 1.90- 1.77 (m, 2H), 1.604 .55 (m, 2H), 0.89-0.84

m, 2H), 0.73-0.67 (m, 2H); MS(ES+) m/z 567.2, 569.0 (M + 1); MS(ES-) m/z 565. 1, 567. 1 (M - 1).

Synthesis of (R )-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamide

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dicUorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-4-(( l -

(2-cWoro-4-fluorobenzyl)piperidin-3-yi)oxy)-5-cyclopropyl-2-fluorobenzoic acid and to replace

cyclopropylsulfonamide with methanesulfonamide, the title compound was obtained as a colorless

solid (0.05 g, 60%): H NMR (300 MHz, DMSO-i¾) I .79 (br s, 1H), 7.55-7.50 ( , 1 ), 7.42-7.38

(m, H), 7.17-7. 11 (m, 2H), 7.00 (d, = 13.2 Hz, IH), 4.62-4.60 (m, H), 3.60 (s, 2H), 3.3 1 (s, 3H),

2,82-2,79 (m, IH), 2.60-2.55 ( , 1II), 2.49-2.39 (m, 2H), 2.12-2.03 (m, IH), 1.94- 1.9 1 ( , 1II), 1.83-

1.79 (m, IH), 1.6 1- 1.57 (m, 2H), 0.91 -0.85 (in, 2H), 0.72-0.68 (m, 2H); MS(ES+) m/z 499.2, 501 .2

(M + 1); MS(ES-) /z 497.3, 499.3 (M - 1).

EXAMPLE 313

Synthesis of (R)-5-cyclopropyl-N-(cyclopropylsulfonyl)-2-fluoro-4-((l -(3-fluoro-4-

methoxybenzyl)piperidin-3-yl)oxy)benzamide



Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((l -(3-fluoro-4-methoxybenzyl)piperidin-3-yl)oxy)benzoic acid, the title

compound was obtained as a colorless solid (0.03 g, 23%): NMR (300 MHz, CDC13) 7.55 (d, J =

9 .1 Hz, 1H), 7. -6.86 ( , 3H), 6.60 (d, ,/ = 18.1 Hz, 1H), 4.50 (s, 1H), 3.88 (s, 3H), 3.53 (s, 2H),

3.12-3.05 (m, H), 3.02-2.91 ( , H), 2.83-2.66 (m, IH), 2.44-2.20 (m, 2H), 2.15- 1.98 ( , 2H),

1.95- 1.82 (m, 2H), 1.66- 1.53 (m, 2H), 1.48-1 .42 ( , 2H), 1.17-1 .13 (m, 2 ), 0.96-0.88 (m, 2H), 0.69-

0.64 (m, 2H); MS(ES+) m/z 52 1.2 (M + 1), MS(ES-+) m/z 519.3 (M - 1).

EXAMPLE 314

Synthesis of (R )-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-(( l -(methylsulfonyl)piperidin-3-

yl)oxy)benzamide

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(i?)~5~cyeiopropyl~4~((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (R )-5-

cyclopropyl-2-fluoro-4-((l -(methylsulfonyl)piperidin-3-yl)oxy)benzoic acid and to replace

cyclopropylsulfonamide with methanesulfonamide, the title compound was obtained as a colorless

solid (0.07 g, 40%) ¾ NMR (300 MHz, CDC13) δ 8.72 (d, J = 15.9 Hz, IH), 7.59 (d, J 9.0 Hz, IH),

6.65 (d, J = 14.2 Hz, IH), 4.49 (brs, IH), 3.74 (d, = 14.2 Hz, IH), 3.5 1-3.45 (m, IH), 3.4 1 (s, 3H),

3.25-3. 12 (m, 2H), 2.83 (s, 3H), 2.1 -2.01 (m, 3H), 1.85-1 .79 (m, 2H), 0.94 (d, ,/ 8.4 Hz, 2H), 0.66

(d, J - 5.2 Hz, 2H); MS(ES+) m/z 435. 1 (M + 1); MS(ES-) m/z 433.2 (M - 1) .

EXAMPLE 315

Synthesi of 5-cy opropy 1-2-fl uoro-4 -(((R)- ~ {S - 1-(4-fluorophenyl)ethy 1)piperidin-3 -yl)oxy)-N-

(methylsulfonyl)benzamide



Step . Preparation of methyl 5-cyclopropyl-2-fluoro-4 -(((R )- l -((S )-l -(4-

fluorophenyl)ethyl)piperidin-3-yl)oxy)benzoate and methyl 5-cyclopropyl-2-fluoro-4 -(((R)- 1-((R)- -

(4-fluorophenyl)ethyl)piperidin-3-yl)oxy)benzoate

Following the procedure as described in Example 50 step 1, and making variations as required to

replace l ,3-dichloro-5-(l-chloroethyl)benzene with l -(l -chloroethyl)-4-fluorobenzene, the first

eluting fraction was arbitrarily assigned as methyl 5-cyclopropyl-2-fluoro-4 -(((R )- l -((S)-l -(4-

fluorophenyl)ethyi)piperidin-3-yl)oxy)benzoaie (0.50 g, 38%): 1 NMR (300 MHz, CDC13) 7.4 1 (d,

J ----- 8.4 Hz, IH), 7.27-7.22 (m, 2H), 6.95 · · . ./ 8.7 Hz, 2H), 6.53 (d, ./ 13 Hz, 1H), 4.39-4.32 (m,

1H), 3.86 (s, 3H), 3.54-3.46 (m, 1H), 3.02-3.00 (m, IH), 2.62-2.59 ( , H), 2.25-1 .96 (m, 4H), 1.83-

1.76 ( . H), .63-1 .43 (m, 2H), 1.32 (d, ,/ = 6.8 Hz, 3H), 0.9 -0.88 (m, 2H), 0.66-0.62 ( , 1):

MS(ES+) z 4 16.2 (M + 1).

The second eluting fraction was arbitrarily assigned as methyl 5-cyclopropyl-2-fluoro-4 -(((R )-l -((R)-

l-(4-fluorophenyl)ethyl)piperidin-3-yl)oxy)benzoate (0.50 g, 38%): IH NMR (300 MHz, CDC13) δ

7.36 (d, J = 8.4 Hz, H), 7.23-7.21 ( , 2H), 6.94 ( ./ = 8.9 Hz, 2H), 6.46 (d, J = 12.9 Hz, IH), 4.32-

4.24 (m, H), 3.82 (s, 3H), 3.50 q. ./ 6.7 Hz, H), 2.94-2.91 (m, H), 2.77-2.73 (m, IH), 2.15-1.93

( , 4Ι Γ), 1.88- 1.76 (m, H), 1.65- 1.37 ( n , 2H), 1.30 (d, J ------ 6.8 Hz, 3 ) , 0.85-0.8 1 (m, 2H), 0.61-0.57

(m, 2H); MS(ES+) m/z 4 16.2 (M + 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro-4-(((i?)-l -((S)-l-(4-fluorophenyl)ethyl)piperidin-3-

yl)oxy)benzoic acid

Following the procedure as described in Example 0 step 2, and making variations as required to

replace methyl 5-cyclopropyl-4-(((/f)-l -((5)-l -(3,5-dichlorophenyl)ethyl)-piperidin-3-yl)oxy)-2-

fluorobenzoate with methyl 5-cyclopropyl-2-fluoro-4-(((/?)-l -((S )-l -(4-f]uorophenyl)ethyl)piperidm-

3-yl)oxy)benzoate, the title compound was obtained as a colorless solid (0. 16 g, 33%): MS(ES+ ) m/z

402.2 (M -}- 1); MS(ES-) m/z 400.2 (M - 1).



Step 3 Preparation of 5-cyclopropyl-2-fluoiO-4 -(((R )-l -((S )- l-(4-fluorophenyl)ethyl)piperidm-3-

yl)oxy)-N-(methyls

Following the procedure as described in Example step 2, and making variations as required to

replace (ii)-5-cyclopropyl-4-((l-(3,4-dicWorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyclopropyl-2-fluoiO-4 -(((R )-l -((S )-l -(4-fluorophenyl)ethyl)piperidin-3-yl)oxy)benzoic acid, the title

compound was obtained as a colorless solid (0. 12 g, 62%): NMR (300 MHz, CDC13) 8.99-8.66

( . l ! . 7.56 (d, ./ 8.6 i lz. n . 7.45-7.42 (m, 1). 7. 9 (t, ./ 8.0 Hz, 2H), 6.96 d. J = 12.9 Hz,

1H), 5.0 -4.86 (m, 1H), 4.61 -4.47 (m, 1H), 4.06-3.92 (m, 1H), 3.59-3.46 (m, 1H), 3 .41 (s, 3H), 2.59-

2.42 (m, 2H), 2.39-2.28 (m, 1H), 2.23-2.00 (m, 2H), 1.97-1 .87 (m, 1H), 1.81 (d, J = 5.3 Hz, 3H),

.64- 1.46 (m, 1H), 0.93-0.88 (m, 2H), 0.64-0.60 ( , 2H); MS(ES+) m/z 479. (M + 1); MS(ES-) m/z

477.2 (M - 1).

Synthesis of 5-cyclopropyl-2-fluoro-4-(((/?)-l -((R )- l -(4-fluorophenyl)ethyl)piperidin-3-yl)oxy)-N-

(methylsulfonyi)benzamide

Step , Preparation of 5-cyclopropyl-2-fluoro-4 -(((R )-l -((R )- l -(4-fluorophenyl)ethyl)piperidin-3-

yl)oxy)benzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyck>propyl-4-(((ii)- i -(( -l -(3,5-dichlorophenyl)ethyl)piperidin- 3-yl)oxy)-2-

fluorobenzoate with methyl 5-cyclopropyl-2-fluoro-4 -(((R)- -((R)- 1-(4-fluorophenyl)ethyl)piperidin-

3-yl)oxy)benzoate, the title compound was obtained as a beige color solid (0.23 g, 99%): MS(ES-)

m/z 400.2 (M - 1); MS(ES+) m/z 402.2 (M + 1).



Step 2 Preparation of 5-cyclopropyl-2-fluoiO-4-(((/?)-l -(( )- l-(4-fluoropheny1)ethyl)piperidin-3-

yl)oxy )-N -(methyls lfo

Following the procedure as described in Example step 2, and making variations as required to

replace (ii)-5-cyclopropyl-4-((l-(3,4-dicWorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 5-

cyclopiOpyl-2-fluoiO-4-(((/?)-l -((R )-l -(4-fluorophenyl)ethyl)piperidin-3-yl)oxy)benzoic acid, the title

compound was obtained as a colorless solid (0.04 g, 15%) NMR (300 MHz, CDC1 ) £9.07-8.6 1

(m, IH), 7.54 (d, ./ 8.7 Η ζ, Η ), 7.45-7.41 (m, 1). 7. 8 (t, ./ 8.26 Hz, 2H), 7.02-6.89 (m, IH),

5.10-4.91 (m, i l ), 4.63-4.46 (m, H), 3.82-3.56 (m, 2H), 3.40 (s, 3H), 2.63-2.41 (m, 2H), 2.40-2.28

(m, IH), 2.25- 1.87 (m, 3H), 1.80 (d, = 6.3 Hz, 3H), .63-1 .43 (m, IH), 0.95-0.87 (m, 2H), 0.67-0.59

( , 2H); MS0ES+) m/z 479. (M + 1); MS(ES-) m/z All 2 (M - 1).

EXAMPLE 317

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4 -(((R)- -((R)- -(4-

fluorophenyl)ethyl)pip

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l-(3,4-dicMorobenzyl)piperidin-3-yi)oxy)-2-fluorobenzoic acid with 5-

cyclopropyl-2-fluoro-4 -(((R)- -((R)- -(4-fluorophenyl)ethyl)piperidin-3-yl)oxy)benzoic acid and to

replace methanesulfonamide with cyclopropyisulfonamide, the title compound was obtained as a

colorless solid (0.01 g, 6%) NMR (300 MHz, CDC1 ) £8.91 -8.63 (m, IH), 7.61 -7.5 1 (m, IH),

7.49-7.38 (m, 2H), 7.19-7. 12 (m, 2H), 7.04-6.89 (m, IH), 5.12-4.88 (m, IH), 4.63-4.46 (m, IH), 3.86-

3.52 ( , 2H), 3.17-3.02 (m, IH), 2.69-2.28 (m, 3H), 2.23- 1.89 (m, 3H), .89-1 .85 (m, 3H), 1.50- 1.41

(m, 3H), 1.21 -1.10 (m, 2H), 0.96-0.85 ( , 2H), 0.69-0.58 (m, 2H); MS(ES+) m/z 505.2 (M + I);

MS(ES-) m/z 503.2 (M - 1).



EXAMPLE 8

Synthesis of (R )-5-cyclopropyl-2-fluoro-4-((l-(5-fluoro-2-(trifluoromethyl)benzyl)piperidin-3-

yl)oxy)-N -(methyls lfo

Step 1. Preparation of (R)-methyl 5-cyclopropyl-2-fluoro-4-((l-(5-fluoro-2-

(trifluoromethyl)benzyl)piperidin-3-y])oxy)benzoate

Following the procedure as described in Example 50 step and making variations as required to

replace ,3-dichloro-5-( l -chloroethyi)benzene with 2-(bromomethyl)-4-fluoro- l -

(trifluoromethyl)benzene, the title compound was obtained as a colorless oil (0.20 g, 99%): MS(ES+)

m/z 470.2 (M + 1).

Step 2 . Preparation of (R )-5 -cyclopropyl-2-fluoiO-4-((l -(5 -fluoro-2-(trifluoromethyl)benzyl)piperidin-

3-yl)oxy)benzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyclopiOpyl-4 -(((R )- l -((S )-l -(3,5-dichloiOphenyl)ethyl)piperidin-3-yl)oxy)-2-

fluorobenzoate with (R)-methyl 5-cyclopropyl-2-fluoro-4-(( l-(5-fluoro-2-

(trifluoromethyl)benzyl)piperidin-3-yl)oxy)benzoate, the title compound was obtained as a colorless

oil (0. 12 g, 59%): MS(ES+) m/z 456. 1 (M + 1); MS(ES-) m/z 454.2 (M - 1).



Step 3. Preparation of (R)-5-cyclopropyl-2-fluoro-4-((l -(5-fluoro-2-(tri†luoromethy])benz}'S)piperidin-

3-yl)oxy )-N -(methyls l

Following the procedure as described in Example step 2, and making variations as required to

replace (R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with

(ii)-5-cyclopropyl-2-f!uoro-4-((] -(5-fluoro-2-(trifluoromethy acid,

the title compound was obtained as a colorless solid (0.03 g, 8%): H NMR (300 MHz, CDC1 ) δ

8.99-8.55 (m, 1H), 7.78-7.74 (m, 2H), 7.56-7.53 ( . 8.6 Hz, 1H), 7.27-7.22 (m, III), 4.97-4.83 (m,

H), 4.6 -4.56 (m, 1H), 4.37-4.33 ( , 1H), 3.8 1-3.57 (m, H), 3.38 (s, 3H), 3.35-3.25 (m, 1H), 3.03-

2.78 (m, 2H), 2.37-2.22 (m, H), 2. 7-1.98 (m, 3H), .87- .69 (m, IH), 0.92 (d, J = 8. Hz, 2H),

0.68-0.56 (m, 2H); MS(ES+) m/z 533.2 (M + 1); MS(ES-) m/z 53 1.2 (M - 1).

EXAMPLE 319

Synthesis of (/?)-5-cyclopropyl-2-fluoro -N -(methylsulfony])-4-((l -(3-

(tri fl oromethyl)benzyl)

Step 1. Preparation of (R )-methyl 5-cyclopropyl-2-fluoro-4-((l -(3-(trifluoromethyl)benzyl)piperidin-

3-yl)oxy)benzoate

Following the procedure as described in Example 50 step 1, and making variations as required to

replace l ,3-dichloro-5-(l -chloroethyl)benzene with l -(chloromethyl)-3-(trifluoromethyl)benzene

title compound was obtained as a colorless oil (0.24 g, 28%): MS(ES+) /z 452.2 (M + 1).



Step 2. Preparation of (R)-5 -cyclopropy 1-2-fluoro-4-(( 1-(3 -(trifluoromethyl)benzyl)piperidm-3 -

yl)oxy)henzoic acid

Following the procedure as described in Example 50 step 2 and making variations as required to

replace methyl 5-cyclopropyl-4 -(((R)- -((>S')~ 1-(3 ,5-dichlorophenyl)ethyl)piperidin- 3-yl)oxy)-2-

f!uorobenzoate with (R)-methyl 5~cyclopropyl-2~fiuoro~4-((1-(3-(trifluoromethyl)benzy1)piperidin-

yi)oxy)benzoate, the title compound was obtained as colorless oil (0.25 g, 99%): MS(ES+) m/z 438

(M + 1); MS(ES-) m/z 436.2 (M - 1).

Step 3. Preparation of (R )-5-cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l-(3-

(trifluoromet

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l-(3,4-dicMorobenzyl)piperidin-3-yi)oxy)-2-fluorobenzoic acid with

(R )- -cyclopropyS-2~fluoro~4-((1-(3 -(trifluoromethyl)benzyl)piperidin-3 -yl)oxy)benzoi c acid, the t e

compound was obtained as a colorless solid (0.04 g, 16%): H NMR (300 MHz, CDC1 ) 9.03-8.68

( , 1H), 7.76-7.67 (m, 4H), 7.56-7.54 (m, 1H), 6.95-6.71 ( , 1H), 4.96-4.78 (m, ), 4.47-4.23 (m,

2H), 4.02-3.72 (m, 1H), 3.40 (s, 3H), 2.96-2.58 (m, 2H), 2.43-2.26 (m, 1H), 2.2 1- 1.9 1 (m, 3H), 1.83-

1.56 (m. 2H), 0.98-0.80 (m, 2H), 0.68-0.5 1 (m, 2H); MS(ES+) m/z 5 5.1 (M + ! )

EXAMPLE 320

Synthesis of 4-((2 (2-chloro-4- fluorobenzyl) -2-azaspiro [ .3 jheptan- 6-yi)oxy)-5 -cyclopropyl-2-fluoro-

N -(methylsulfonyl)benzamide, trifluoroacetic acid salt



Step 1. Preparation of teri-butyl 6-(4-(tert-butoxycarbonyl)-2-ehloro-5-iluorophenoxy)-2-

azaspiro [3 .3]heptane-2-carboxylate

Following the procedure as described in Example 3 step , and making variation as required to replace

(R)-tert-butyi 3-hydroxypiperidine-1 -carboxvlate with iert-hvXyl 6-hydroxy-2-azaspko[3.3]heptane-2-

carboxylate, the title compound was obtained as a colorless solid (2 36 g, 53%): H NMR (300 MHz,

CDC 3) 07.85 (d, - 7.6 Hz, II I). 6.42 (d, . ' 11.9 Hz, i). 4.64-4.55 (m, 1H), 3.95 id. ./ 1.2 Hz,

4H), 2.78-2.71 (m, 2H), 2.44-2.37 (m, 2H), 1.55 (s, 9H), 1.42 (s, 9H); MS(ES+) m/z 442.1, 444.0 (M

+ 1).

Step 2. Preparation of r-butyl 6-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)-2-

azaspiro [3 3]heptane-2-

Following the procedure as described in Example 3 step 2, and making variation as required to replace

(R)-teft-butyl 3-(4-(teri-butoxycarbony{)-2-chloro-5-fluorophenoxy)piperidine- 1-carboxylate with

r -butyl 6-(4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)-2-azaspiro[3.3]heptane-2-

carboxyiate, the title compound was obtained as a colorless oil (0.96 g, 95%): NMR (300 MHz,

CDCI 3) 7.31 (d, J = 8.3 Hz, 1H), 6.28 d, J = 12.4 Hz, 1H), 4.61-4.52 (m, 1H), 3.94 (d, ./= 12.2 Hz,

4 . 2.75-2.68 (m, 2H), 2.37-2.30 (m, 2H), 2.0M.93 (m, IH), 1.54 (s, 9H), 1.41 (s, 9H), 0.90-0.82

(m, 2H), 0.63-0.57 (m, 2H); MS(ES+) m/z 448.2 (M + 1).

Step 3. Preparation of 4-(2-azaspiro[3.3]heptan-6-yloxy)-5-cyclopropyl-2-fluorobenzoic acid,

trifluoroacetic acid salt



Fo owing the procedure as described in Example 3 step 3, and making variation as required to replace

(R)-iert-butyl 3-(4-(te?t-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)- piperidine-l-carboxylate

with tert- butyl 6-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)-2-azaspiro[3.3]heptane-2-

carboxylate, the title compound was obtained (0.86 g, 99%) : MS(ES+) m/z 292.2 (M + 1); MS(ES-)

m/z 290.3 (M - 1).

Step 4. Preparation of 4-((2-(2-chloro-4-fluorobenzyi)-2-azaspiro[3.3]heptan-6-yl)oxy)-5-

cyclopropyl-2-fluorobenzoic acid, trifluoroacetic acid salt

Following the procedure as described in Example 3 step 4, and making variation as required to replace

(R )-5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoic acid with 4-(2-azaspiro[3.3]heptan-6-

yloxy)-5-cyclopropyl-2-fluorobenzoic acid and to replace 3,5-dichiorobenzaldeliyde with 2-chloro-4-

fluorobenzaldehyde, the title compound was obtained as colorless solid (0 30 g, 37%): l l NMR (300

MHz, DMS ) δ 12.87 (br s, H), 10.35 (br s, 1H), 7.70-7.62 (m, ), 7.42-7.36 (m, 1) , 7.27 (d, J

8.4 Hz, I), 6.72 (d, J 12.9 Hz, Hi), 4.79-4.70 (m, 1H), 4.51 -4.49 ( n , 2H), 4.32-4.10 (m, 4H),

2.92-2.80 (m, 2H), 2.39-2.30 (in, 2H), 2.04-1.95 (m, IH), 0.93-0.86 (m, 2H), 0.62-0.57 (in, 2H);

MS(ES+) /z 434.1, 436.1 (M + 1); MS(ES-) m/z 432.2, 434.1 (M - 1).

Step 5. Preparation of 4-((2-(2-chloro-4-fluorobenzyl)-2-azaspiro[3.3]heptan-6-yl)oxy)-5-

cyclopropyl-2-fl oro-N - d salt

Following the procedure as described in Example 3 step 5, and making variations as required to

replace (R )-5-cyclopropyl-4-((l-(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 4-

((2-(2-chloro-4-fluorobenzyl)-2-azaspiiO[3.3]heptan-6-yl)oxy)-5-cyclopropyl-2-fluorobenzoic acid

and to replace cyclopropylsulfonamide with methanesulfonamide, the title compound was obtained as

colorless solid (0.04 g, 22%): NMR (300 MHz, CDC1 ) 8.73 (br s, 1H), 7.59-7.52 (m, 2H), 7.25-

7.21 (m, IH), 7.14-7.08 (m, IH), 6.31 (d, ,/= 3.8 Hz, 1H), 4.66-4.62 (m, IH), 4.52-4.40 (m, 4H),

3.95-3.93 ( , 2H), 3.40 (s, 3H), 3.06-3.00 (in, IH), 2.86-2.80 ( , IH), 2.60-2.45 (m, 2H), 2.02-1.93



( , 1H), 0 96-0 90 (m, 2H), 0.66-0.61 (m, 2H); MS(ES+) m/z 5 .1, 5 13.1 (M + 1); MS(ES-) m/z

509.2, 5 1.2 (M - 1).

EXAMPLE 321

Synthesis of 4-((2-(2-chloro-4-iluorobenzyl)-2-azaspiro[3.3]heptan-6-yl)oxy)-5-cyclopropyl-2-fluoro-

N-((3-fl oroaze

Following the procedure as described in Example 3 step 5, and making variations as required to

replace (R )-5-cyclopropyl-4-((l -(3,5-d ichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with 4-

((2-(2-cMoro-4-fluorobenzyl)-2-azaspiro[3.3]heptan-6-yl)oxy)-5-cyc{opropyl-2-fluorobenzoic acid

and to replace cyclopropylsulfonamide with 3-fiuoroazetidine-l -sulfonamide, the title compound was

obtained as colorless solid (0.08 g, 39%): H NMR (300 MHz, DMSO- ) δ 1 .48 (br s, I), 7.69-

7.62 (m, 2H), 7.39 (dt, J - 2.6 Hz, 8.4 Hz, 1H), 7. (d, ,/ = 8.2 Hz, H), 6.79 (d, J = 12.7 Hz, 1H),

5.48-5.42 (m, 0.5H), 5.29-5.23 (m, 0.5H), 4.80-4.71 (m, 1H), 4.50 (s, 2H), 4.43-4. 12 (m, 8H), 2.86 (br

s, 2H), 2.37-2.30 (m, 2H), 2.06-1 .97 (m, 1H), 0.93-0 86 (m, 2H), 0.71 -0.66 (m, 2H); MS(ES+) m/z

570. 1, 572. 1 (M + 1); MS(ES-) m/z 568. 1, 570. 1 (M - 1).

EXAMPLE 322

Synthesis of N -(azetidm-l-ylsulfonyl)-4-(((3^

yl)oxy)-5-cyclopropyl-2-fluorobenzamide

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R )-5-cyclopropyl-4-((l -(3,4-d ichlorobenzyl)piperidin-3-yl)-oxy)-2-fluoiObenzoic acid with

4-(((3ii,6i?)-l-(2-cMoro-4-fluoroben2y{)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl- 2-fluorobenzoic

acid, and to replace raethanesulfonamide with azetidine-1 -sulfonamide, the title compound was

obtained as a colorless solid (0.07 g, 23%): H NMR (300 MHz, CDC13) 58.70-8.55 (m, 1H), 7.59-

7.48 (m, 2H), 7.13-7.04 (m, 1H), 6.99-6.89 (m, 1H), 6.52-6.43 (m, HI), 4.40-4. 14 (m, 5H), 4.06-3.94

(m, 1H), 3.45-3.32 (m, Hi), 3.09-3.00 (m, 1H), 2.60-2.46 (m, 1H), 2.33-2. 13 (m, 4FI), 2.09- 1.87 (m,



2H), 1.69-1.42 (m, 2H), .22-1.14 (m, 3H), 0.97-0.86 (m, 2H), 0.69-0.60 (m, 2H); MS(ES+) m/z554.2,

556.2 (M + 1).

EXAMPLE 323

Synthesis of 4-(((3/?,6/?)- -(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 17 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-(( 1-(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

4-(((3R ,6R)-l-(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl- 2-fluorobenzoic

acid, and to replace methanesulfonamide with cyciopropanesulfonamide, the title compound was

obtained as a colorless solid (0.14 g, 44%): NMR (300 MHz, CDC13) ¾ .75-8.57 (m, III), 7.58-

7.47 (m, 2H), 7.13-7.03 (m, 1H), 7.00-6.88 (m, 1H), 6.53-6.41 (m, 1H), 4.39-4.25 (m, 1H), 4.07-3.93

( , Hi), 3.44-3.33 (m, HI), 3.14-2.99 ( n , 2H), 2.57-2.46 ( , Hi), 2.31-2.1 1 (m, 2H), 2.08-1.85 ( n ,

2H), 1.69-1.37 (m, 5H), 1.22-1.08 (m, 4H), 0.96-0.84 (m, 2H), 0.69-0.56 (m, 2H); MS(ES+) m/z539.2,

541.2 (M + 1).

EXAMPLE 324

Synthesis of 4-(((3R ,6S)-l-(2-chloro-4-fluorobeiizyl)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl-2-

fl o -N-(methylsulfonyl)benzamide

Step 1. Preparation of (2S,5R)-benzy 5-hydroxy-2-methylpiperidine-l-carboxylate

Following the procedure as described in Example 52 step , and making variations as required to

replace(3 R ,6R)-6-methylpiperidin-3-ol with (3R ,6S)-6-methylpiperidin-3-ol (Ian A. O'Neii et al.,

Syniett, 2000, J , 695), the title compound was obtained (1.45 g, 27%) as a colorless oil: MS(ES+) /z



Step 2. Preparation of (2S ,5R)-benzyl 5-(4-(terr-butoxycarbonyl)-2-chloro-5-fluorophenoxy)-2-

methylpiperidine- 1-carboxylate

Following the procedure as described in Example 1 step 1, and making variation as required to replace

( R )-l-benzyipiperidin-3-ol with (2S ,5R)-benzyl 5-hydroxy-2-methylpiperidine- 1-carboxylate,the title

compound was obtained as a colorless oil (1.63 g, 59%): NMR (300 MHz, CDC13) £7.91-7.84 (m,

III), 7.43-7.28 ( n , 5 ), 6.78-6.61 (m, 1H), 5.23-5.06 ( , 2 ), 4.61-4.09 (m, 3 ), 3.07-2.88 (m, 1H),

2.17-1.99 (m, 1H), 1.96-1.50 (m, 12H), 1.31-1.17 (m, 3H); MS(ES+) rn/z 478.2, 480.2 (M + 1).

Step 3. Preparation of (2S ,5R)-benzyl 5-(4-(terr-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)-2-

methylpiperidine- 1-carboxylate

Following the procedure as described in Example 1 step 2, and making variation as required to replace

( R )-tert-hutyl 4-((l-benzylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate with (2 ,5R)-benzyl 5-(4-

(ter^butoxycarbony])-2-chloro-5-fluorophenoxy)-2-methy]piperidine-l-carboxylate,the title

compound was obtained as a colorless oil (1.35 g, 82%): NMR (300 MHz, CDC13) £7.43-7.28 (m,

6 ), 6.64-6.53 ( n , HI), 5.23-5.07 (m, 2H), 4.63-4.10 (m, 3 ), 3.01-2.82 (m, HI), 2.14-1.94 (m, 2H),

1.89-1.75 (m, 2H), 1.73-1.62 ( , 1H), 1.57 (s, 9H), 1.28-1.19 (m, 3H), 0.94-0.84 (m, 2H), 0.67-0.58

(m, 2H); MS(ES+) m/ 'z 484.3 (M + 1).

Step 4. Preparation of r -buty 5-cyclopropyl-2-fluoro-4-(((3 R,6S)-6-methylpiperidin-3-

yl)oxy)benzoate

Following the procedure as described in Example 52 step 4, and making variation as required to

replace (2R ,5R)-benzyl 5-(4-(ter/-butoxycarbony])-2-cyclopropyl-5- fluorophenoxy)-2-

methylpiperidine-l-carboxylate with (2S ,5R)-benzyl 5-i4-(/eTZ-buioxycarbonyl)-2-cyciopropyl-5-



f!uorophenoxy)-2-methylpiperidme- l -carboxylate,the title compound was obtained as a colorless oil

(0.97 g, 99%): MS(ES+) m/z 350.3 (M + 1).

Step 5 . Preparation of r -buty 4-(((3 R,65)-l -(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-

5-cyc]opropy1-2-iluorobenzoate

Following the procedure as described i Example 34 step 2, and making variations as required to

replace (R)-methyl 5-cyclopiOpyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with -butyl 5-

cyclopropyl-2-fluoro-4-(((3 R,6S)-6-methylpiperidin-3-yl)oxy)benzoate, and to replace 1-

(bromomethyl)-4-fluoro-2-(trifluoromethyl)benzene with 1-(bromomethyl)-2-chloro-4-

fluorobenzene,the title compound was obtained as a colorless oil (1.10 g, 82%); NMR (300 MHz,

CDC1 ) 7.53-7.43 n-.. 1H), 7.4 1-7.34 (m. . 7.08-6.99 (m, ! . 6.86-6.73 ( . H i). 6.48-6.36 (m,

1H), 4.48-4.34 (m, III), 3.93-3.76 (m, 1H), 3.50-3.36 (m, 1H), 2.97-2.8 1 (m, III), 2.79-2.65 ( , 1H),

2.58-2.42 (m, 1H), 2.22-2.04 (m, 1H), 2.01 - 1 .66 (m, 4H), .57 (s, 9H), 1.19-1 .09 (m, 3H), 0.97-0.87

(m, 2F1), 0.75-0.62 (m, 2H); MS(ES+) m/z 492.3, 494.3 (M + 1).

Step 6. Preparation of 4-(((3i?,6 S)- 1-(2-chloro-4 -fluorobenzyi) -6-methylpiperidin-3 -yl)oxy)-5 -

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 3 step 3, and making variation as required to replace

(i?)-teri-butyl 3-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)piperidine- 1-carboxylate

with tert-butyl 4-(((3 R,6S)-l -(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5 -cyclopropyl-2-

ftuorobenzoate,the title compound was obtained as a colorless solid (0.94 g, 96%); MS(ES+) /z

436.2, 438.2 (M + 1).



Step 7. Preparation of 4-(((3R,6S)- -(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5-

cyclopropyl-2-fluoro -N-(methylsulfonyl)benzamide

Following the procedure as described in Example 7 step 2, and making variation as required to

replace (R)-5-cyclopropyl-4-((l-(3,4-dichloroberizy])piperidm-3-yl)-oxy)-2-fluorobenzoic acid with

4-(((3R,6S)-l-(2-chloro-4-fluorobenzyl)-6-m

acid,the title compound was obtained as a colorless solid (0.03 g, 9%): NMR (300 MHz, CDCi )

¾ .77-8.58 (m, IH), 7.62-7.53 (m, 1H), 7.48-7.40 (m, 1H), 7.08-6.99 (m, H), 6.82-6.72 (m, 1H),

6.49-6.38 (m, 1H), 4.47-4.37 (m, 1H), 3.92-3.79 (m, 1H), 3.49-3.35 ( , 4H), 2.96-2.81 (m, 1H), 2.80-

2.67 (m, 1H), 2.56-2.43 (m, 1H), 2.20-2.05 (m, 1H), 2.03-1.66 (m, 4H), .19-1.07 (m, 3H), 1.02-0.87

( , 2H), 0.78-0.60 (m, 2H); MS(ES+) m/z5U2, 515.2 (M + i).

EXAMPLE 325

Synthesis of N-(azetidm-l-ylsulfonyl)-4-(((3 R,6S)-l-(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-

yl)oxy)-5-cyclopropyl-2-fluorobenzamide

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l-(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

4-(((3R,6S)-l-(2-chloro-4-fluorobenzyl)-6-methylpiperidm-3-yl)oxy)-5-cyclopiOpyl-2-fluoiObenzoic

acid, and to replace methanesulfonamide with azetidine-1 -sulfonamide, the title compound was

obtained as a colorless solid (0.08 g, 27%): NMR (300 MHz, CDC13) «.69-8.55 (m, 1H), 7.63-

7.57 (m, 1H), 7.50-7.41 (m, 1H), 7.08-6.99 (m, 1H), 6.83-6.73 (m, 1H), 6.50-6.39 (m, 1H), 4.48-4.38

(m, 1H), 4.34-4.15 (m, 4H), 3.92-3.81 (m, 1H), 3.48-3.36 (m, 1H), 2.94-2.83 (m, 1H), 2.78-2.67 (m,

1H), 2.54-2.45 ( , IH), 2.34-2.20 (m, 2H), 2.19-2.08 (m, H), 2.04-1.67 ( , 4H), 1.20-1.10 (m, 3H),

1.01-0.89 (m, 2H), 0.80-0.64 (m, 2H); MS(ES+) m/z554.0, 556.0 (M + 1).



EXAMPLE 326

Synthesis of 4-(((3R ,6S)-l-(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l-(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

4-(((3R ,6S)4-(2-chloro-4-fluorobenzyl)-6-methylpiperidin-3-yl)oxy)-5-cyclopropyl-2-fluoroben^

acid, and to replace methanesulfonamide with cyclopropanesulfonamide, the title compound was

obtained as a colorless solid (0.1 lg, 35%): NMR (300 MHz, CDC¾) 8 .72-8.60 ( , III), 7.62-7.54

(m, 1H), 7.50-7.41 (m, 1H), 7.07-6.99 (m, ), 6.84-6.72 (m, 1H), 6.50-6.38 (m, 1H), 4.49-4.37 (m,

II), 3.93-3.80 ( n , HI), 3.49-3.36 (m, 1H), 3.17-3.03 ( , 1II), 2.95-2.84 (m, HI), 2.79-2.67 (m, I),

2.55-2.45 (m, 1H), 2.21-2.06 (m, I), 2.02-1.67 (m, 4H), 1.49-1.39 (m, 2H), 1.19-1.11 (m, 5H), 0.99-

0.92 (m, 2H), 0.77-0.64 (m, 2H); MS(ES+) m/z539A, 541.1 (M + 1).

EXAMPLE 327

Synthesis of (R)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((l -((1 -

(trifl uoromethyl)cyclopentyl)m

Step 1. Preparation of (R)-metbyl 5-cyclopropyl-2-fluoro-4-((l-((l-

(trifluoromethyl)cyclopentyi)methyl)piperidin-3-yl)oxy)benzoate

To a stirred solution of (R)-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate (1.84 g,

6 26 mmol) in acetone (31 mL) was addedtriethylamine (4.36 mL, 31.30 mmol), followed by addition

of (l-(trifiuoromethy])cyclopentyl)methyi trifluoromethanesulfonate (1.84 g, 6 26 mmo ) (A.

Wolniewicz et l.,Journal of Fluorine Chemistry, 2001, 109, 95-102). The reaction mixture was

stirred at reflux for 48 hours, cooled to ambient temperature, and concentrated in vacuo. The residue



was diluted with ethyl acetate (70 rnL), and washed with saturated aqueous sodium bicarbonate

solution (30 mL). The layers were separated and the aqueous layer was extracted with ethyl acetate (2

x 70 mL) The combined organic layers were washed with brine (80 mL), dried over anhydrous

magnesium sulfate, filtered and concentrated. The residue was purified by column chromatography

eluting with a gradient of ethyl acetate in hexanes (0 to 25%) to give the title compound as a colorless

oil (0.84 g, 30%):MS(ES+) m/z (M + I).

Step 2. Preparation of (R)-5-cyclopropyl-2-fluoro-4-((l-((l-

(trifluoromethyl)cyclopentyl)methyl)piperidm-3-yl)oxy)benzoic acid

Following the procedure as described in Example 50 step 2, and making variations as required to

replacemethyl 4-((l -(3 -fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoate with

(R)-methyl 5-cyclopropyl-2-fluoro-4-((l-((l-(trifluoromethyl)cyclopentyl)methyl)piperidin-3-

yl)oxy)henzoate,the title compound was obtained as a colorless solid (0.78 g, 96%); MS(ES+)

z430.2 (M + 1).

Step 3 . Preparation of (R)-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l-((l-

(tri fl orom ethyl)cyc]opentyl)m

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l-(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluoiObenzoic acid with

(i?)-5-cyclopropy{-2-fluoro-4-((l-((l-(trifluoromethyl)cyclopentyl)methyl)piperi^

acid,the title compound was obtained as a colorless solid (0.1 1 g, 17%): NMR (300 MHz, CDC13)

58 .7 1 (s, 1H), 7.60-7.52 (m, 1H), 6.66-6.54 (m, !H), 4.45-4.29 (m, 1H), 3.41 (s, 3H), 3.08-2.98 (m,

lH), 2.76-2.63 (m, II), 2.60-2.38 (m, 4H), 2.12-1.94 (m, 2 ), 1.91-1.55 ( , 11H), 0.98-0.86 ( n , 2H),

0.72-0.60 (m, 2H); MS(ES+) m/z5Ql (M + 1).



EXAMPLE 328

Synthesis of (R)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((l-((l-

(tri fl oromethyl)cyclob tyl)m

Step 1. Preparation of (R)-methyl 5-cyclopropyl-2-fluoro-4-((l-((l-

(trifluoromethyl)cyclobutyl)methy])piperidin-3-yl)oxy)benzoate

To a mixture of (R)-methyl 5-cyc1opropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate (1.51 g, 5.15

mmol), (l-(trif]uoromethyl)cyclobutyl)methyl trifluoromethanesulfonate (1.34 g, 4.68 mmol) (A.

Wolniewicz et al ,Journal of Fluorine Chemistry, 2001, 109, 95-102), and potassium carbonate (0.97

g, 7.02 mmol) in cyclohexane (35 mL) was stirred at reflux for 96 hours. The mixture was cooled to

ambient temperature, diluted with hexanes ( 0 mL), washed with saturated aqueous sodium

bicarbonate solution (30 mL), brine (40 mL), dried over anhydrous magnesium sulfate, filtered and

concentrated . The residue was purified by column chromatography eluting with a gradient of ethyl

acetate in hexanes (0 to 25%) to give the title compound as a colorless oil (0.90 g, 39%):MS(ES+)

m/z4302 (M + 1).

Step 2. Preparation of (R)-5-cyclopropyl-2-fluoro-4-((l-((l-

(trifluoromethyl)cyclobutyl)methy])piperidin-3-yl)oxy)benzoic acid

Following the procedure as described in Example 50 step 2, and making variations as required to

replacemethyl 4-((l -(3 -fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoate with

(R)-methyl 5-cyclopropyl-2-fluoro-4-((l-((l-(trifluoromethyl)cyclobutyl)methyl)piperidin-3-

yl)oxy)benzoate,the title compound was obtained as a colorless solid (0.58 g, 67%); MS(ES+)

z416.2 (M + 1).



Step 3. Preparation of (R)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((l-((l -

( ifl oro ethyl)cyclob tyl)me

Following the procedure as described in Example step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l-(3,4-dichloroben2yl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

(ii)-5-cyclopropyl-2-f!uoro-4-((]-((l-(trifluoromethy])cyclobuty])ra

acid,the title compound was obtained as a colorless solid (0.24 g, 35%): NMR (300 MHz, CDC13)

5 .70 (s, 1H), 7.61-7.50 (m, 1H), 6.67-6.52 (m, 1H), 4.49-4.31 (m, 1H), 3.41 (s, 3H), 3.05-2.96 (m,

1H), 2.75-2.64 (m, Hi), 2.59 (s, 2H), 2.53-2.32 (m, 2H), 2.29-2.15 (m, 2H), 2.1M.93 (m, 5H), 1.92-

1.80 (m, 2H), 1.73-1.58 (m, 2H), 0.99-0.85 (m, 2H), 0.71-0.60 (m, 2H); MS(ES+) m/z4932 (M + 1).

EXAMPLE 329

Synthesis of 5-cyclopropyl-2-fluoiO -N-(methylsulfonyl)-4-((l -((1 -

(trifluoromethyl)cyclop fluoroacetic acid salt

Step 1. Preparation of /erf-butyl 5-cyclopropyl-2-fluoro-4-((l-((l-

(trifluoromethyl)cyclopentyl)

Following the procedure as described in Example 328 step 1, and making variations as required to

replace(i?)-methyl 5-cyclopropyl-2-f1uoro-4-(piperidin-3-yloxy)benzoate with te?t-butyl 5-

cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate, and to replace (1-

(trifluoromethyl)cyclobutyl)methyl trifluoromethanesulfonate with (1-

(trif!uoromethyi)cyciopentyl)methyi trifluoromethanesulfonate, the title compound was obtained as

colorless oi (0.42g, 54%):MS(ES+) m z5 3 (M + ]).



Step 2. Preparation of 5-cyc1opropyl-2-f!uoro-4-((] -((1 -

(1rifluoromethyl)cyclopentyl)methyl)piperidin-4-yl)methoxy)benzoic acid

Fo owing the procedure as described in Example 3 step 3, and making variations as required to

replace (R)-iert-butyl 3-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)piperidine-l -

carboxylate with r -buty 5-cyclopropyl-2-fluoro-4-((l -((l -

(trifluoromethyl)cyclopen1yl)methy])piperidin-4-yl)niethoxy)benzoate,the title compound was

obtained as a colorless solid (0 36 g, 97%): MS(ES+) m/z 444.3 (M + 1).

Step 3. Preparation of 5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((l -((1-

(1 i oro ethyl)cyclop trifluoroacetic acid salt

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l -(3,4-dichlorobetTzy])piperidm-3-yl)-oxy)-2-fluorobenzoic acid with

5-cyclopropyl-2-fluoro-4-((l -((l -(trifluoromethyl)cyclopen1yl)methyl)piperidm-4-

yl)methoxy)benzoic acid,the title compound was obtained as a colorless solid (0.04 g, 17%): NMR

(300 MHz, CDCI3) ¾ .82-8.64 (m, 1H), 7.64-7.53 (m, 1H), 6.63-6.49 (m, 1H), 4.00-3.68 (m, 4H),

3.42 (s, 3H), 3.28 (s, 2H), 3.06-2.70 (m, 2H), 2.28-1 .69 (m, 14H), 1.01-0.88 (m, 2H), 0.71 -0.59 (m,

2H); MS(ES+) m/z52\ 2 (M + 1).

EXAMPLE 330

Synthesis of 5-cyclopropyl-4-(((2#,3¾-l-(3,5-dicMo

N-( ethylsulfony])benzami



Step . Preparation of r -buty 4-(((2S',35)-l-benzyl-2-methylpiperidin-3-yl)oxy)-5-chloro-2-

fluorobenzoate

Following the procedure as described in Example 1 step 1, and making variation as required to replace

( R )- -benzylpiperidin-3-ol with (25,35)- -benzyl-2-methylpiperidin-3-ol (Peter H. Huy et ah, Org.

Lett., 2013, 15, 5178),the title compound was obtained as a pale yellow oil (0.15 g, 1%): MS(ES+)

/z 434.2, 436.2 (M + 1).

Step 2. tert-hutyl 4~(((25,35)- 1-benz}4-2-methy]piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 1 step 2, and making var tion as required to replace

( R tert-h y 4-((l-benzylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate with tert-hutyl 4-(((25,35)-

l-berizyl-2-methylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate,the title compound was obtained

(0.343 g, 96%) as a colorless oil: H NMR (300 MHz, CDC!3) δ 7.39-7.18 (m, 6H), 6.57-6.48 (m, 1H),

4.51-4.38 (m, 1H), 3.74-3.52 (m, 2H), 3.32-3.18 (m, 1H), 2.59-2.32 (m, 2H), 2.04-1.93 (m, 1H), 1.91-

1.58 (m, 4H), 1.54 (s, 9H), 1.07 (d, J = 6.6 Hz, 3H), 0.91-0.79 (m, 2H), 0.67-0.52 (m, 2H).

Step 3 . Preparation of r -buty 5-cyclopropyl-2-fluoro-4-(((25,35)-2-methylpiperidin-3-

yl)oxy)benzoate

To a mixture of tert-hutyl 4-(((25,35)-l-benzyS-2-methy1piperidin-3-yl)oxy)-5-cyclopropyl-2-

fluorobenzoate (0.34g, 0.78 mmol) and ammonium formate (0.49 g, 7.74 mmol) in methanol (16 mL)

was added 0% palladium on carbon (0.04 g). The reaction mixture was stirred at reflux for 1 hour,

cooled to ambient temperature, and filtered through a pad of diatomaceous earth. The filtrate was

concentrated. The residue was diluted with ethyl acetate (100 mL), washed with aqueous saturated

sodium bicarbonate solution (25 mL), water (25 mL), and brine (40 mL); dried over anhydrous



magnesium sulfate; filtered and concentrated in vacuo to give the title compound as a colorless solid

(0.22 g, 81%): MS(ES-i-) m/z 349.9 (M + 1).

Step 4 . Preparation of tert-butyl 5-cyclopropyl-4-(((25 ,,3 S -l -(3,5-dichlorobenzyl)-2- et ylpiperidin-

3-yl)oxy)-2-†Tuorohenzoate

Following the procedure as described i Example 50 step 1, and making variations as required to

replace (R)-methyl 5-cyclopiOpyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with tert-butyl 4-(((2 S,3S)-

l-ben2yl-2-methylpiperidin-3-y{)oxy)-5-cyclopropyl-2-fiuorobenzoate, and to replace l,3-dichloro-5-

( -cbloroethyljbenzene with l ,3-dichloro-5-(chloromethyl)benzene,the title compound was obtained

as a colorless oil (0.27 g, 84%); MS(ES+) m/z 508. 1, 5 0.1 (M + 1) .

Step 5. Preparation of 5-cyclopropyl-4-(((2»S,35')~l -(3,5-dichlorobenzyl)-2-methylpiperidin-3-yl)oxy)-

2-fluorobenzoic ac d

Following the procedure as described in Example 3 step 3, and making variation as required to replace

(R tert- ty 3-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)piperidine- 1-carboxylate

with terr-butyl 5-cyclopropyl-4-(((25,3S)-l-(3,5-dichloroben2y{)-2-methylpiperidin-3-yl)oxy)-2-

fluorobenzoate,the title compound was obtained as a colorless solid (0.24 g, 99%); MS(ES+) m/z

452. 1, 454.0 (M + 1).

Step 6 . Preparation of 5-cyclopropyl-4-(((25,3 S)-l -(3,5-dichlorobenzyl)-2-methylpiperidin-3-yl)oxy)-

2-fluoro -N-(methylsulfonyl)benzamide trifluoroacetic acid salt

Following the procedure as described i Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l -(3,4-d ichlorobenzyl)piperidin-3-yl)-oxy)-2-fluoiObenzoic acid with



5-cyclopropyl-4-(((2 S ,3S)- l -(3,5-dichlorobenzyl

acid,the title compound was obtained as a colorless solid (0.06 g, 36%): NMR (300 MHz, CDC½)

d8.93-8.61 (m, 1H), 7.70-7.53 (m, 1H), 7.50-7.35 (m, 3H), 6.89-6.67 (m, 1H), 5.02-4.82 (m, 1H),

4 46-4 .12 (m, 2H), 4.09-3.85 (m, 1H), 3.47-3.33 (m, 3H), 3.3 1-2.87 (m, 2H), 2.18-1 .86 (m, 5H), 1.62-

1.39 (m, 3H), 1.03-0.83 (m, 2H), 0.73-0.54 (m, 2H); MS(ES+) m/z529A , 53 1.1 (M + 1).

EXAMPLE 331

Synthesis of 5-cyclopropyl-4- {((2S,3R) - -(3 ,5-dichiorobenzyl) -2-methylpiperidin-3 -yl)oxy)-2-fluoro-

N-(methylsulfonyl)benzamide, trifluoroacetie acid salt

Step 1. Preparation of teri-butyl 4-(((25 ,3ii)- l -benzyl-2-methy]piperidin-3-yl)oxy)-5-cli1oro-2-

fluorobenzoate

Following the procedure as described in Example 1 step 1, and making variation as required to replace

( R )-l -benzylpiperidin-3-ol with (2<S',3ii)-l-ben2yl-2-methylpiperidin-3-ol (Peter H. Huy et a!., Org

Lett., 2013, 5, 5178),the title compound was obtained as a colorless oil (0.26 g, 37%): MS(ES+) m/z

434. 1, 436. 1 (M + 1).

Step 2. Preparation of tert-bxxXy\ 4-(((2 S ,3/?)-l -benzyl-2-methylpiperidin-3-yl)oxy)-5-cyclopiOpyl-2-

fluorobenzoate

Following the procedure as described in Example 1 step 2, and making variation as required to replace

R -hu y 4-((l -benzylpiperidin-3-yi)oxy)-5- chioro-2-fluorobenzoate with tert-butyl 4-(((2S ,3R)-

l-benzy1-2-methyipiperidin-3-yi)oxy)-5-chioro-2-fli]orobenzoate,the title compound was obtained as

a pale yellow oil (0.21 g, 80%): MS(ES+) m/z 440.4 (M + ] ) .



Step 3. Preparation of teri-butyl 5-cyclopiOpyl-2-fluoiO-4-(((2 S,3R)-2-methylpiperidin-3-

yl)oxy)henzoate

Following the procedure as described in Example 330 step 3, and making variations as required to

replace tert-buty\ 4-(((2S ,3S)-l-benzyl-2-methylpiperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate

with r i-buty] 4-(((2S ,3R)-l-benzyl-2-methylpiperidin-3-yl)oxy)-5-cyclopropy]-2-fluorobenzoate,the

title compound was obtained as a colorless oil (0.16 g, 95%); MS(ES+) m/z 350.3 (M + 1).

Step 4 . Preparation of r -buty 5-cyclopropyl-4-(((2 S ,3R)-l-(3,5-dichlorobenzyl)-2-methylpiperidin-

3-y])oxy)-2-fluorobenzoate

Following the procedure as described in Example 50 step 1, and making variations as required to

replace (R)-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with -butyl 5-

cyclopropyl-2-fluoro-4-(((25,3 R)-2-methylpiperidin-3-yl)oxy)benzoate, and to replace 1,3-dichloro-5-

( 1-chloroethyl)benzene with l,3-dichloro-5-(chloromethyl)benzene,the title compound was obtained

as a colorless oil (0.15 g, 68%); MS(ES+) m/z 508.1, 510.1 (M + 1).

Step 5. Preparation of 5- y \ x y \-A -{( S , > ) - -(3,5-dichlorobenzyl)-2-methylpiperidin-3-yl)oxy)-

2-fluorobenzoic acid

Following the procedure as described in Example 3 step 3, and making variation as required to replace

(R)-tert-bxityl 3-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)piperidine- 1-carboxylate

with r -buty ! 5-cyclopropyl-4-(((25,3i?)-l-(3,5-dic!iloroben2yl)-2-methylpiperidin-3-yl)oxy)-2-

fluorobenzoate,the title compound was obtained as a colorless solid (0.08 g, 64%); MS(ES+) m/z

452.1, 454.0 (M + 1).



Step 6. Preparation of 5-cyclopropyl-4-(((2 S ,3R)- -(3,5-dichlorobenzyl)-2-methy]piperidin-3-yl)oxy)-

2-fluoro -N -(methyls l

Following the procedure as described in Example step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l -(3,4-dichloroberi2yl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

5~eyclopropyl-4~(((2S',3i?)-l ~(3,5~dieM^ acid,

the title compound was obtained as a colorless solid (0.03 g, 27%): NMR (300 MHz, CDC1 )

S .88-8. 66 (m, 111), 7.67-7.58 (m, 1H), 7.52-7.36 (m, 3H), 6.79-6.64 (m, 111), 4.89-4.58 (m, 2H),

4.12-3.90 (m, 1H), 3.54-3.21 (m, 5H), 3.00-2.75 (m, 1) , 2.444 .93 (m, 5H), 1.84-1 .64 (m, 3H), .06-

0.90 (m, 2H), 0.80-0.54 (m, 2H); MS(ES+) m/z5? \ , 53 1.1 (M + 1) .

EXAMPLE 332

Synthesis of (R)-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamide

Step 1. Preparation of R)-t rt- nX \ 3-((4-(ter?-butoxycarbonyl)-2-chioro-

fluorophenoxy)methyl)piperidine- 1-carboxylate

Following the procedure as described in Example 1 step , and making variation as required to replace

( R )-l -benzylpiperidin-3-ol with (R)- -b tyl 3-(hydroxymethyl)piperidine- l -carboxylate, the title

compound was obtained (13.1 1 g, 79%) as a colorless oil: MS(ES+) m/z 444.2, 446.2 (M + 1).



Step 2. Preparation of (R)-ferr-butyl 3-((4-(ter/-butoxycarbony1)

fluorophenoxy)methyl)piperidine- 1-carboxylate

Following the procedure as described in Example 1 step 2, and making variation as required to replace

R )-tert-b l 4-((l-benzylpiperidin-3-yl)oxy)-5-chloro-2-fluoiObenzoate with (R )- -b tyl 3-((4-

(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)piperidine-l-carboxy]ate,the title compound

was obtained as a colorless solid (8.6 g, 65%): MS(ES+) m/z 450.3 (M + 1).

Step 3 . Preparation of (R)-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-ylmethoxy)benzoate

Following the procedure as described in Example 34 step I , and making variations as required to

replace (R)-ferr-butyl 3-(4-(tert-butoxycarbony])-2-cyclopropyl-5- fluorophenoxy)piperidine-l -

carboxylatewith (R)-tert-buiy] 3-((4-(ter,»'-butoxycarbonyl)-2-cyclopropyl-5-

fluorophenoxy)methyl)piperidine-l-carboxylate,the title compound was obtained as a colorless oil

(5.89 g, 99%) MS(ES+) m/z 308.2 (M + 1).

Step 4. Preparation of (R)-methyl 4-((l-(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 34 step 2, and making variations as required

replace (ii)-methyl 5-cyclopropyl-2-f]uoro-4-(piperidin-3-yloxyjbenzoate with ( )-methyl 5-

cyclopropyl-2-fluoro-4-(piperidin-3-ylmethoxy)benzoate,



and to replace l -(bromomethyl)-4-fluoro-2-(trifluoromethyl)benzene with l~(bromomethyl)-2-

chloro-4-fluorobenzene,the title compound was obtained as a colorless oil (4.06 g, 94%): MS(ES+)

m/z 450. 1, 452. 1 (M + 1).

Step 5. Preparation of (R )-4-((l -(2-chloro-4-iluorobenzyl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-

fiuorobenzoic acid

Following the procedure as described in Example 0 step 2, and making variations as required to

replacemethyi 4-((l-(3-fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoate with

(R)-methyl 4-((l -(2-chloro-4-iluorobenzyl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoate,the title compound was obtained as a colorless solid (3.80 g, 97%): MS(ES+) m/z

436. 1, 438. 1 (M + 1).

Step 6. Preparation of (R)-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-cyc]opropyl-2-

fluoro -N -(methylsulfonyl)benzamide

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R )-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

(R )-4-((l -(2-chloro-4-fluorobenzyl)piperid acid, the

title compound was obtained as a colorless solid (0.25 g, 35%): NMR (300 M z, CDC1 ) 5 1.53

(br s, II), 7.59-7.48 (m, 111), 7.47-7.39 (rn, 11), 7.25-7.09 (m, 2 ) , 6.96-6.85 (m, 111), 4.09-3.85 (m,

211), 3.78-3.54 (m, 2H), 3 .26 (s, 3H), 3.01 -2.78 (m, 2H), 2.36-2.02 (m, 3H), 1.9M .47 (m, 4H), 1.29-

1.12 (m, 1H), 0.86-0.68 (m, 2H), 0.64-0.52 (m, 2H); MS(ES+) m/z5 3.2, 515.1 (M + 1).



EXAMPLE 333

Synthesis of (R)-N -(azetidin-l-ylsulfonyl)-4-((^l-(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-

cyclopropyl-2-fl orobenzami

Following the procedure as described in Example 7 step 2 , and making variations as required to

replace (R )-5-cyclopropyl-4-((l -(3,4-dichloroberi2yl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

(R )-4-((l -(2-chloro-4-fluoroberi2yl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and

to replace methanesulfonamide with azetidine -1-sulfonamide, the title compound was obtained as a

colorless solid (0. 4 g, 19%): NMR (300 MHz, CDC1 ) « 8.65 (s, H), 7.62-7.55 (m, IB), 7.47-

7.38 (m, 1H), 7.12-7.04 (m, 1H), 6.96-6.86 (m, 1H), 6.61 -6.5 1 (m, 1H), 4.33-4. 14 (m, 4H), 4.01 -3.82

( , 1). 3.64-3.49 (m, 2H), 3.00-2.86 (m, 1H), 2.83-2.69 ( , 1H), 2.37-2.03 (m, 5H), 1.99- 1.61 (m,

4H), 1.37-1 .17 (rn, 1H), 0.97-0.75 (m, 2 ), 0.71 -0.53 (m, 2H); MS(ES+) 554.2, 556.2 (M + 1) .

EXAMPLE 334

Synthesis of (R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)methoxy)-2-fluoiO -N-

(methylsulfonyi)benzamide



Step 1. Preparation of (R)-methyl 5-cyclopropyl-4-((l -(3,5-dich1orobenzyl)piperidin-3-yl)methoxy)-2-

fluorobenzoate

Following the procedure as described in Example 50 step 1, and making variations as required to

replace (R )-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with (ii)-methyl 5-

cyclopropyl-2-fluoro-4-(piperidm-3-ylmethoxy)benzoate, and to replace l ,3-dichloro-5-(l -

chloroethyl)benzene with l ,3-dichloro-5-(chloromethyl)benzene,the title compound was obtained as a

colorless oil (0.68 g, 89%): MS(ES+) m/z 466.2, 468. 1 (M + 1).

Step 2. Preparation of (R)-5-cyclopropyl-4-(( 1-(3,5-dichlorobenzyl)piperidin-3-y])methoxy)-2-

fluorobenzoic acid

Following the procedure as described in Example 0 step 2, and making variations as required to

replacemethyl 4-((l-(3-fIuorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoate with

(R )-methyl 5-cyclopropyl-4-(( l -(3,5-dicUorobenzyl)piperidin-3-yl)methoxy)-2-fluorobenzoate,the

title compound was obtained as a colorless solid (0.60 g, 9 1%): MS(ES+) m/z 452. 1, 454. 1 (M + 1).



Step 3. Preparation of (R)-5-cyclopropyl-4-(( 1-(3,5-dichlorobenzyl)piperidin-3-y])methoxy)-2-iluoro-

N-(methylsulfonyl)benzamide

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l-(3,4-dicMorobenzyl)piperidin-3-y{)-oxy)-2-fluorobenzoic acid wit

(i?)~5~cyeiopropyl~4~((l -(3,5-dichlorobenzyl)piperidin-3-yl)methoxy)-2-fluorobenzoic acid, the title

compound was obtained as a colorless solid (0.14 g, 39%): H NMR (300 MHz, CDC13) «58.68 (s, 1H),

7.59-7.53 (m, 1H), 7.25-7.18 (m, 3H), 6.59-6.52 ( , ), 3.96-3.82 (m, 2H), 3.53-3.35 (m, 5H), 2.96-

2.84 (m, 1H), 2.81-2.67 (m, Hi), 2.33-2.06 (m, 2Ii), 2.05-1.63 (m, 5H), 1.364.16 (m, Hi), 0.95-0.75

(m, 2H), 0.69-0.51 (m, 2H); MS(ES+) m/z529A, 53 .1 (M + I).

EXAMPLE 335

Synthesis of (5)-4-((l-(2-chloro-4-fluorobenzyl)piperidin-3-yl)meth.oxy)-5-cyclopropyl-2-fluoro-N-

( ethy sulfonyl)benzami de

Step 1. Preparation of S)-tert- vA \ 3-((4-(teri-butoxycarbonyi)-2-chioro-5-

fluoiOphenoxy)methyi)piperidine- -carboxylate



Following the procedure as described in Example 1 step 1, and making variation as required to replace

( R )- l -benzylpiperidin-3-ol with (S)-tert-butyl 3-(hydroxymethyl)piperidine- l -carboxylate, the title

compound was obtained as a colorless oil (12.94 g, 78%): MS(ES+) m/z 444.2, 446.2 (M + 1).

Step 2. Preparation of (S)-tert-butyl 3-((4~(fer?-butoxycarbonyl}

fluorophenoxy)methyi)piperidine- l-carboxy]ate

Following the procedure as described in Example 1 step 2, and making variation as required to replace

R )- r -b tyi 4-((l -benzylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate with S)-tert-b y 3-((4-

( 7̂ -butoxycarbonyl)-2~eh]oro-5-fluoroph title compound

was obtained as a colorless solid ( 10.22 g, 78%): MS(ES+) m/z 450.3 (M + I).

Step 3. Preparation of ( )-methyl 5-cyclopropy!-2-f!uoro-4-(piperidin-3-ylmethoxy)benzoate

Following the procedure as described in Example 34 step I , and making variations as required to

replace (ii)- -butyl 3-(4-(te?f-butoxycarbonyl)-2-cyclopropyl-5- iluorophenoxy)piperidine-l -

carboxyiatewith (R)- -butyl 3-((4-(ter/-butoxycarbonyl)-2-cyclopropyi-5-

fluorophenoxy)methyl)piperidine-l -carboxylate,the title compound was obtained as a pale yellow oil

(6.99 g, 99%): MS(ES+) m/z 308.2 (M + 1).



Step 4. Preparation of (S)-methyl 4-((l -(2-chloro-4-fluorobenzy])piperidin-3-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 34 step 2, and making variations as required to

replace (R )-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with (S )-methyl 5-

cyclopropyl-2-fluoro-4-(piperidin-3-ylmethoxy)benzoate, and to replace l -(bromomethyl)-4-fluoro-

(triftuoromethyi)benzene with 1-(bromomethyl)-2- chloro-4-fluorobenzene,the title compound was

obtained as a colorless oil ( 1 .85 g, 42%); MS(ES+) m/z 450.2, 452.2 (M + 1).

Step 5 . Preparation of (S )-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-cyclopropyl-

fluorobenzoic acid

Following the procedure as described in Example 50 step 2 , and making variations as required to

repiacemethyl 4-((l -(3-fluorobenzyl)piperidin-4-yl)niethoxy)-5-cyclopropyl- 2-fluorobenzoate with

(S )-methyl 4~((] -(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoate,the title compound was obtained as a colorless solid ( .78 g, 99%): MS(ES+) m z

436.2,

438. (M + 1).



Step 6. Preparation of (S)-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-

fluoro-N-(methylsulfonyl)benzamide

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5 -cyclopropyl-4-(( 1-(3,4-dichlorobenzyl)piperidin-3 -yl)-oxy)-2-fluorobenzoic acid with

(¾-4-((l-(2-chloro-4-fluorobenzyl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenz acid, the

title compound was obtained as a colorless solid (0. 1 g, 37%): NMR (300 MHz, DMSO-J 6)

Λ 1.53 (br s, 1H), 7.58-7.48 (m, 1H), 7.47-7.38 (m, 1H), 7.24-7.09 (m, 2H), 6.96-6.86 (m, 1H), 4.08-

3.85 (m, 2H), 3.79-3.56 (m, 2H), 3.26 (s, 3H), 3.01 -2.78 (m, 2H), 2.34-2.21 (m, III), 2.20-2.02 ( ,

2H), 1.92-1 .50 (m, 4H), .31- . 2 (m, 1H), 0.85-0.69 (m, 2H), 0.65-0.53 (m, 2H); MS(ES+) Z513.2,

515.2 (M + ) .

EXAMPLE 336

Synthesis of (5j-5-cyclopropyl-4-((l -(3,5-dicUorobeiizyl)piperidm-3-yl)methoxy)-2-fluoro -N-

(methylsulfonyl)benzamide



Step 1. Preparation of (S)- ethy 5-cyclopropyl-4-((l -(3,5-dichiorobenzyi)piperidin-3-yl)raethoxy)-2-

fluorobenzoate

Following the procedure as described in Example 50 step 1, and making variations as required to

replace (R )-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with (5)-methyl 5-

cyclopropyl-2-fluoro-4-(piperidm-3-ylmethoxy)benzoate, and to replace ] ,3~diehloro~5-(l -

chloroethyl)benzene with l ,3-dichloro-5-(chloromethyl)benzene,the title compound was obtained as a

colorless oil (0.65 g, 86%): MS(ES+) m/z 466.2, 468.2 (M + 1).

Step 2. Preparation of (S)-5-cyclopropyl-4-((l -(3,5-dich1orobenzyl)piperidin-3-yl)methoxy)-2-

fluorobenzoic acid

Following the procedure as described in Example 0 step 2, and making variations as required to

replacemethyl 4-((l-(3-fIuorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoate with

(5)-rnethyi 5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)methoxy)-2-fluorobenzoate,the

title compound was obtained as a colorless solid (0.52 g, 83%): MS(ES+) m z 452. 1, 454.2 (M + 1).



Step 3. Preparation of ( )-5-cyclopropyl -4-(( -( ,5-d c orobenzyl)piperi din-3~yl) et x )-2~fluoro~

-(methyisulfonyl)benzaiTiide

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l -(3,4-dicMorobenzyl)piperidin -3-y{)-oxy )-2-fluorobenzoic acid with

(S)-5-cyc]opropyl~4-((i~(3,5~dicblorohenzy^ acid, the title

compound was obtained as a colorless solid (0.07 g, 20%): H NMR (300 MHz, CDC13) <¾.78 (s, 1H),

7.60-7.50 (m, III), 7.24-7.20 (m, 3H), 6.61 -6.50 ( , H ), 3.99-3.82 (m, 2 ), 3.55-3.32 (m, 5H), 2.97-

2.83 (m, 1H), 2.82-2.67 (m, Hi), 2.32-2.05 (m, 2H), 2.05- .60 ( , 5H), 1.33 4 .15 (m, IH), 0.95-0.75

(m, 2H), 0.68-0.48 (m, 2H); MS(ES+) m/z529A , 53 1.1 (M + 1) .

EXAMPLE 337 and EXAMPLE 338

Synthesis of 5-cyclopropyl-4-(((S)- 1-((J?)- 1-(3,5-dichlorophenyl)ethyl)piperidin -3-yl)methoxy )-2-

f!uoro-/V-(methylsi ifony

and 5-cyciopropy]-4-(((5)-l -((5)- l-(3,5-dichlorophenyi)ethyl)piperidn^

(methylsuifonyi)benzamide, trifiuoroacetic acid salt



Step . Preparation of methyl 5-cyclopropy]-4-(((3 S)-l -(l -(3,5-dichloiOpheny])ethyl)piperidin-3-

yl)methoxy)-2-fiuorohenzoate

Following the procedure as described in Example 50 step I , and making variations as required to

replace (R )-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with (5)-methyl 5-

cyclopropyl-2-fluoro-4-(piperidin-3-y]methoxy)benzoate, the title compound was obtained as a pale

yellow oil ( .92 g, 75%): MS(ES+) m/z 480.2, 482.2 (M + 1) .

Step 2. Preparation of 5-cyclopropyl-4-(((3S)- 1-( -(3 ,5-dichlorophenyl)ethyl)piperidin-3-

yl)methoxy)-2-fluorobenzoic acid

Following the procedure as described i Example 50 step 2, and making variations as required to

replacemethyl 4-((l -(3-fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl- 2-fluorobenzoate with

methyl 5-cyclopropyl-4-(((3 S -l -(l -(3,5-dichlorophenyl)ethyl)piperidm-3-yl)methoxy)-2-

fiuorobenzoate,the title compound was obtained as a colorless solid ( 1.72 g, 92%): MS(ES+) m/z

452. 1, 454.2 (M + 1).



Step 3. Preparation of 5-cyclopropyl-4 -(((S )-l -((R )- -(3,5-dichloropheny])etbyl)piperidin~3-

yl)methoxy)-2-fluoro -N - c acid salt

And 5-cyclopropyl-4 -(((S )-l -((S )-l -(3,5-dichlorophenyl)ethyl)piperidin-3-yl)methoxy)-

(methyisulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example step 2, and making variations as required to

replace (R)-5 -cyclopropyl-4- ((1-(3,4-dichlorohenzyl)piperidin-3 -yl)-oxy)-2-fluorobenzoic acid with

5-cyclopropyl-4-(((3 S )-l -(l -(3,5-dichlorophenyl)ethyl)piperidin-3-yl)methoxy)-2-fluorobenzoi^ acid,

a mixture of diastereomers was obtained. The mixture of diastereomers was then purified by

preparative I1PLC. The first eluting fraction was arbitrarily assigned as 5-cycIopropyl-4-(((<S)- -(( )-

l-(3,5-dicUorophenyl)ethyl)piperidin-3-yl)methoxy)-2-fluoro -N -(methylsulfon^

trifluoroacetic acid salt (0.03 g, 4%): NMR (300 MHz, DMSO-d , drop of D20 ) £7.80-7.75 (m,

1H), 7.68-7.63 (m, 2H), 7 .19-7. 12 (m, IH), 6.98-6.90 (m, 1H), 4.62-4.5 1 (m, I H), 4 .11-4.04 (m, H),

3.94-3.84 (m, I), 3.79-3.67 (m, l l), 3.36-3.28 (m, 4Ii), 2.85-2.63 (m, 2H), 2.36-2.20 (m, l l), 2.04-

.9 1 (m, IH), 1.884 .73 (m, 2H), 1.73-1 .58 (m, 4H), 1.39- 1.26 (m, IH), 0.80-0.5 1 (m, 4H); MS(ES +j

m/z543.2, 545. 1 (M + 1).

The second eluting fraction was arbitrarily assigned as 5-cyclopropy]-4-(((S)- l -((S)-l -(3,5-

dichlorophenyl)ethyl)piperidin-3-yl)meft trifluoroacetic

acid salt (0.03 g, 4 ) H NMR (300 MHz, CDC13) Λ 3.00 (br s, H), 8.8 1-8.64 (m, H), 7.66-7.57

(m, IH), 7.50-7.43 (m, IH), 7.37-7.30 ( , 2H), 6.58-6.49 (m, IH), 4.5 -4.36 (m, IH), 4.07-3.77 (m,

3H), 3.64-3.52 (m, IH), 3.4 1 (s, 3H), 2.83-2.65 (m, I H), 2.58-2.39 (m, 2H), 2.26-2.09 (m, H), 2.08-



1.9 1 (m, 2H), 1.91 - 1 .71 (m, 4H), 1.50-1 .32 (m, 1H), 0.92-0.76 (ra, 2H), 0.7 -0.50 (m, 2H); MS(ES+)

z543.2, 545. 1 (M + 1).

EXAMPLE 339

Synthesis of (S)-A'-(azetidin-l -ylsulfonyl)-4-((l -(2-cbloro-4-fluorobenzy1)piperi

cyclopropyl-2-fl orobenz

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l-(3,4-dicMorobenzyl)piperidin-3-y{)-oxy)-2-fluorobenzoic acid with

(S)-4-((l -(2-chloro-4-fluoroben2yl)piperidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and

to replace methanesulfonamide with azetidine-1 -sulfonamide, the title compound was obtained as a

colorless solid (0.05 g, 7%) H NMR (300 MHz, CDC13) Λ 2.89 (br s, 1H), 8.79-8.49 (m, H), 7.79-

7.69 (m, IH), 7.67-7.58 (m, IH), 7.24-7. 17 (m, ), 7.17-7.06 (m, IH), 6.60-6.45 (in, IH), 4.43 (s,

2H), 4.32-4. 16 (m, 4H), 4.08-3.84 (m, 2H), 3.8 1-3.57 (m, 2H), 2.83-2.63 (m, 2H), 2.34-1 .82 (m, 7H),

.66-1 .39 (m, IH), 0.98-0.8 1 (m, 2H), 0.73-0.55 (ra, 2H); MS(ES+) m/z554. 1, 556. 1 (M + 1).

EXAMPLE 34(5

Synthesis of (5)-4-((l-(2-chloro-4-fluoroben2yl)piperidin-3-yl)meth.oxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

(S)-4-((l -(2-chloro-4-fluorobenzyl)piperidin-3-y])methoxy)-5-cyc]opropyl-2-fluorobenzoic acid, and



to replace methanesulfon amide with cyclopropanesulfonamide, the title compound was obtained as a

colorless solid (0.17g, 33%): NMR (300 MHz, CD ¾ ) ¾3 17 (br s, 1H), 8.78-8.58 (m, 1H), 7.80-

7.70 (m, 1H), 7.64-7.56 (m, 1H), 7.22-7.16 ( n , 1H), 7.14-7.05 (m, 1H), 6.58-6.44 (m, 1H), 4.41 (s,

2H), 4.05-3.81 (m, 2H), 3.77-3.55 (m, 2H), 3.14-3.01 (m, 1H), 2.82-2.60 (m, 3H), 2.22-1.79 (m, 4H),

1.58-1.36 (m, 3H), 1.20-1.05 (m, 2H), 0.96-0.79 (m, 2H), 0.72-0.50 (m, 2H);; MS(ES+) z539.2,

541.2 (M + ).

EXAMPLE 34

Synthesis of 5-cyclopropyl-4-(((3 ,6 )-l -(3,5-dieh

fluoro-V-(methyls 1fony])b

Step 1. Preparation of (2R ,5R)-benzyl 5-((4-(terr-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)-

2-methylpiperidine- -carboxyiate

Following the procedure as described i Example 1 step 1, and making variations as required to

replace ( R )-l-benzylpiperidin-3-ol with (2R ,5R )-benzyl 5-(hydroxymethyl)-2-methylpiperidine-l-

carboxylate (WO 2010/048010 Al),the title compound was obtained as a colorless oil (1.61 g, 66%):

MS(ES+) m/z 492.2, 494.1 (M + 1).



Step 2. Preparation of (2 ,5R )-benzyl 5-((4-(¾ri-butoxycarbonyl)-2-cyclopropyl-5-

fl orophenoxy)methyl)-2-

Following the procedure as described in Example 1 step 2, and making variations as required to

replace ( R )-te?f-butyl 4-((l-benzylpiperidm-3-yl)oxy)-5-chloro-2-iluorobenzoate with(2R ,5R)-

benzyl 5-((4-(ter/-butoxycarbonyl)-2-chloro-5 -fluorophenoxy)methyl)-2-methylpiperidine- -

carboxylate,the title compound was obtained as a colorless solid ( 1.46 g, 90%): MS(ES+) m/z 498.3

(M + 1).

Step 3 . Preparation of -butyl 5-cyclopropyl-2-fluoro-4-(((3 R ,6R )-6-methylpiperidin-3-

yl)methoxy)benzoate

Following the procedure as described in Example 52 step 4, and making variation as required to

replace (2/?,5R)-benzy1 5-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5- fluorophenoxy)-2-

methylpiperidine-l-carboxylate with (2R ,5R )-benzyl 5-((4-(ter/-butoxycarbonyi)-2-cyclopropyi-

fluorophenoxy)methyl)-2-methylpiperidine-l-carboxylate,the title compound was obtained as a

colorless oil (1.00 g, 94%): MS(ES+) m/z 364.3 (M + 1).



Step 4. Preparation of teri-butyl 5-cyclopropyl -4-(((3R,6R)-l -(3,5-dichloroben - l)-6-methylpiperidin-

3-yl)methoxy )-2-fluorobenzoa

Following the procedure as described in Example 50 step I , and making variations as required to

replace ( )-met y l 5-cyclopropyl -2-fluoro -4-(piperidin -3-yloxy)benzoate with tert-butyl 5-

cyclopropyl -2-fluoro -4-(((3R,6R)-6-methylpiperidin -3-yl)methoxy)benzoate, and to replace 1,3-

dichloro-5-( l -chloroethyl)benzene with l ,3-dichloro -5-(chloromethyl)benzene,the title compound was

obtained as a colorless oil (0.71 g, 98%): MS(ES+) m/z 522.2, 524.2 (M + 1).

Step 5. Preparation of 5-cyclopropyl -4-(((3R,6R)- l -(3,5-dichlorobenzyl )-6-methylpiperidin -3-

yl)methoxy)-2-fluorobenzoic acid

Following the procedure as described in Example 3 step 3, and making variations as required to

replace (R)-ferr-butyl 3-(4-(tert-butoxycarbony])-2-cyclopropyl -5-fluorophenoxy)piperidine- 1-

carboxyiate with tert-butyl 5-cyclopropyl -4-(((3R,6R)- l -(3,5-dichlorobenzyl )-6-methylpiperidin -3-

yl)methoxy )-2-fluorobenzoaie,the title compound was obtained as a colorless solid (0.56 g, 88%):

MS(ES+) m/z 466. 1, 468. 1 (M + 1).



Step 6. Preparation of 5-cyclopropyl-4-(((3 R ,6/?)- 1-(3,5-diehlorobenzy S)~6-methylpiperidin-3~

yl)methoxy)-2-fluoro -N - acid salt

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (/?)-5-cyclopropyl-4-((l-(3,4-dicMorobenzyl)piperidin-3-y{)-oxy)-2-fluorobenzoic acid with

5-cyc]opropy1~4-(((3ii,6/£)-l ~(3,5~dicblorob

acid,the title compound was obtained as a colorless solid (0.09 g, 40%): I NMR (300 MHz, DMSO-

d ) «.82-8.62 (m, 1H), 7.67-7.52 (m, 1H), 7.5 1-7.42 (m, 1H), 7.42-7.34 (m, 2H), 6.57-6.42 (m, 1H),

4.76-4.57 (m, 1H), 4.03-3.76 (m, 3H), 3.53-3 .44 (m, 1H), 3.41 (s, 3H), 3.04-2.7 1 (m, 2H), 2.55 -2.37

(m, 1H), 2.28-2. 10 (m, 1H), 2.09-1 .95 (m, 2H), 1.80-1 .61 (m, 4H), .56-1 .42 (m, 1H), 0.87-0.75 (m,

2H), 0.66-0.49 (m, 2H) MS(ES+) z543.2, 545.2 (M + 1).

EXAMPLE 342

Synthesis of 5-cyelopropyl-4-(((3i?,6i?)- -((S)- 1-(3 ,5-dic!iloropheny{)ethyl)-6-methylpiperidin-3-

yl)methoxy)-2-f!uoro -(m salt (arbitrarily assigned)



Step 1. Preparation of teri-butyl 5-cyclopropyl-4-(((3 R,6/?)-l -((S)- l -(3,5-dichlorophenyl)ethy])-6-

methylpiperidin-3-yl)methoxy)-2-fluorobenzoate

And /erf-butyl 5-cyclopropyl-4-(((3 R,6R)-l -((R)-l -(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3-

yl)methoxy)-2-fluorobenzoate

Following the procedure as described in Example 50 step and making variations as required to

replace (R)-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate with i¾r/-butyl 5-

cyclopropyl-2-fluoro-4-(((3 R,6R)-6-methylpiperidin-3-yl)methoxy)benzoate. The mixture of

diastereomers was seperated by column chromatography eluting with a gradient of methanol in

dichloromethane (0 to 5%). The first eluting fraction was arbitrarily assigned as tert-buty\ 5-

cyclopropyl-4-(((3 R,6R)-l -((S)- l -(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3-yl)met^^

fluorobenzoate (0.23 g, 32%)asa pale yellow oil: MS(ES+) m/z536.0, 538.2 (M + 1).

The second eluting fraction was arbitrarily assigned as te -buty 5-cyclopropyl-4-(((3 R,6R)- l -((R)-l -

(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3-yl)methoxy)-2-fluorobenzoate (0.23 g, 32%) asa pale

yellow oil: MS(ES+) /∑536A , 538. 1 (M + 1).



Step 2. Preparation of 5-cyclopropyl -4-(((3R ,6/?)-l -((S )-l -(3,5 -dichlorophenyl)ethy ])-6-

methylpiperidin -3-yl)methoxy )-2-fluorobenzoic acid

Following the procedure as described in Example 3 step 3, and making variations as required to

replace (R)-tert-butyl 3-(4-(tert-butoxycarbonyl)-2 -cyc{opropyl-5-fluorop!ienoxy)piperidine- I -

carboxylate with -buty 5-cyclopropyl-4-(((3 R ,6/?)-l -((S )-l-(3,5-dichlorophenyl)ethy])-6-

methylpiperidin-3-yl)methoxy)-2-fluorobenzoate,the title compound was obtained as a colorless solid

(0 20 g, 99%): MS(ES+) m/z 480 1, 482.1 (M + 1).

Step 3. Preparation of 5-cyclopiOpyl-4-(((3 R ,6/?)-l-((S)-l-(3,5-dichlorophenyl)ethyl)-6-

methylpiperidin-3 -yl)methoxy)-2-fluoro -N -(methylsulfonyi)benzami trifluoroacetic acid salt

Following the procedure as described in Example 7 step 2, and making variations as required to

replace ( )-5-cyclopropy1-4-((l -(3,4-dichlorobenzyl)pipOTdm-3-yl)-oxy)-2-f!uorobenzoic acid with

5-cyclopropyl-4-(((3 R ,6R)-l-((»S)-l-(3,5-dichloroph^

fluorobenzoic acid, the title compound was obtained as a colorless solid (0.05 g, 38%): NMR (300

MHz, CDCI 3) 2.12 (br s, 1H), 8.91-8.53 (m, 1H), 7.65-7.57 (m, 1H), 7.53-7.48 (m, 2H), 7.45-7.39

(rn. H i). 6.56-6.44 ( , ). 5.05-4.92 (in, l ). 4.02-3.76 (m, 2H), 3.41 (s, 3H), 3.27-3.08 (m, 2 1),

2.88-2.71 (m, 1H), 2.72-2.56 (m, 2H), 2.36-2.20 (m, B), 2.09-1.92 (m, 2H), 1.83-1.49 (m, 7H), 0.94-

0.75 (m, 2H), 0.71-0.50 (m, 111); MS(ES+) m/z551S), 559.0 (M + 1).



EXAMPLE 343

Synthesis of 5-cyclopropyl-4-(((3 R ,6R )- l -((R )-l -(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3-

yl)methoxy)-2-fluoro-N -(m salt

Step 1. Preparation of 5-cyclopropyl-4-(((3 R ,6R )-l -((R )-l-(3,5-dichlorophenyl)ethyl)-6-

methylpiperidin-3-yl)methoxy)-2-fluorobenzoic acid

Following the procedure as described in Example 3 step 3, and making variations as required to

replace (R )- -b tyl 3-(4-(ter/-butoxycarbonyl)-2-cyclopropyl-5 -fluoiOphenoxy)piperidine- 1-

carboxylate with -butyl 5-cyclopropyi-4-(((3i?,6^)-l-((ii)-l-(3,5-dichlorophenyl)ethy{)-6-

rnethylpiperidin-3-y])methoxy)-2-iluorobenzoate, the title compound was obtained as a colorless solid

(0.2 1 g, 99%): MS(ES-i-) rn/z 480. 1, 482. 1 (M + 1) .

Step 3. Preparation of 5-cyclopropyl-4-(((3/?,6 R )- l -((R )- l -(3,5-dichlorophenyl)ethyl)-6-

methylpiperidin-3-yl)methoxy)-2-fluoro-N -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R )-5-cyclopropyl-4-((l -(3,4-dichloroben2yl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with



5-cyclopropyl-4-(((3/?,6#)-l -(( )- l -

fluorobenzoic acid, the title compound was obtained as a colorless solid (0.05 g, 28%); H NMR (300

MHz, CDC¾) <¾3.00 (br s, H), 8.91 -8.59 (m, 1H), 7.72-7.59 (m, 1H), 7.54-7.45 (m, H), 7.3 1-7.27

(m, 2H), 6.61 -6.5 1 (m, IH), 5.04-4.91 (m, ), 4.14-3.90 (m, 2H), 3.85 -3.73 (m, IH), 3.42 (s, 3H),

2.96-2.64 (m, 2H), 2.60-2.42 (m, IH), 2.26-2.06 (m, IH), 2.04-1 .65 (m, 9H), 1.56- 1.36 (m, IH), 0.87-

0.73 (m, 2H), 0.67-0.54 (m, 2H); MS(ES+) m/z557.Q, 559.0 (M + 1) .

EXAMPLE 344

Synthesis of 5-cyclopropyl-4-(((3 R ,6R)-l -((^-l -(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3-

yl)methoxy)-A'-(ethy]sulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l -(3,4-dichloroberi2yl)piperidin-3-yl)-oxy)-2- fluorobenzoic acid with

5-cyclopropyl-4-(((3 R,6R)-l -((5)-l -(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3-yl)metho

fluorobenzoic acid, and to replace rnethariesulfonamide with ethanesulfonamide, the title compound

was obtained as a colorless solid (0.05 g, 31%): Ή NMR (300 MHz, DMSO- ) .80 (br s, H),

9 .19-9.02 (m, IH), 7.84-7.64 (m, 3H), 7.21 -7. 10 (m, IH), 6.98-6.84 (m, IH), 5.16-4.95 (m, IH), 4.16 ·

3.95 (m, IH), 3.87-3.68 (m, IH), 3.50-3.37 (m, 2H), 3.11-2.85 (m, 2H), 2.30-1 .89 (m, 3H), 1.83- 1.29

( , 10 i ). 1.25-1 .14 (m, 3H), 0.79-0.35 (m, 4H);MS(ES-H m/z57 l , 573. 1 (M + 1).



EXAMPLE 345

Synthesis of 5-cyclopropyl-4-(((3 R ,6R)- -((R)- -(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3-

yl)methoxy )-N -(ethylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 7 step 2, and making variations as required to

replace (R)-5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)piperidin-3-yl)-oxy)-2-fluorobenzoic acid with

5-cyclopropyl-4-(((3 R ,6R )-l -((R )-l -(3,5-dichlorophenyl)ethyl)-6-methylpiperidin-3 -yl)m

fluorobenzoic acid, and to replace methanesulfonamide with ethanesulfonaniide, the title compound

was obtained as a colorless solid (0.02 g, 7%): NMR (300 MHz, DMSO-i/ 6) S .84 (br s, I),

9.71 -9.5 (m, 1H), 7.86-7.60 (m, 3H), 7.24-7. 4 (m, 1H), 7.03-6.90 (m, 1H), 5.21 -4.98 (m, 1H), 4.15-

3.99 ( , 2H), 3.94-3.8 1 ( , III), 3.52-3.39 (m, 2H), 2.97-2.80 (m, 1H), 2.47-2.22 ( , 211), 2.04- 1.35

(m, 111), 1.29- 1.18 (m, 3H), 0.82-0.55 (m, 4H);MS(ES+) m/z51\ , 573 .1 (M + 1).

EXAMPLE 346

Synthesis of 4-(( l-(3-chioro-2-fiuoro-5-(trifiuoromethy^

cyciopropyi-2-fluoro -N -(methyisulfonyl)benzatnide trifluoroacetic acid salt



Step 1. Preparation of r -B tyl 4-fluoro-4-(hydroxymethyl)piperidine-l -carboxylate

To a solution of l-(ter/-butoxycarbonyl)-4-fluoropiperidine-4-carboxylic acid (5.00 g, 20.20 mmol) in

tetrahydrofuran (100 mL) was added a solution of borane tetrahydrofuran complex (30.3 mL, 30.30

mmol, .0 M solution in tetrahydrofuran). The reaction mixture was refluxed for 1 hours, and then

another 24 mL of borane tetrahydrofuran complex was added and continued to reflux for another 16

hours. After cooling to ambient temperature the reaction mixture poured onto ice-cold water (50 mL)

and saturated ammonium chloride (100 mL), and extracted with ethyl acetate (3 x 100 mL), dried over

anhydrous sodium sulfate and filtered. The filtrate was concentrated to afford the title compound

(4.60 g, 98%). Which was used in the next step without further purification: MS (ES+) m z 234.1 (M

+ 1).

Step 2. Preparation of /erf-butyl 4-((4-(terr-butoxycarboriyl)-2-chioro-5-f]uorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate

To a mixture of -butyl 4-fluoro-4-(hydroxymethyl)piperidine- -carboxylate (4.60 g, 19.70 mmol)

and -buty 5-chloro-2,4-difluorobenzoate (4.89 g, 19.70 mmol) in dimethyl sulfoxide (50 mL) was

added cesium carbonate (9.65 g, 29.60 mmol) and the reaction mixture was heated at 80 °C for 4

hours. After cooling to an ambient temperature, water (50 mL) was added, and then extracted with

ethyl acetate (3 x 100 mL). The organic layer was washed with brine (2 50 mL), dried over

anhydrous sodium sulfate and filtered. The filtrate was concentrated in vacuo and the residue was

purified by silica gel column chromatography eiuting with gradient of 0-30% ethyl acetate in hexanes

to afford the title compound as a colorless gu (6.60 g, 73%): NMR (300 MHz, CDC13) δ 7.82 (d,

J 7.6 Hz, ill), 6.58 (d, J 11.8 Hz, I), 3.90-4.10 (m, 3H), 3.07 (t, J 12.4 Hz, 2 ), 1.98-1.89 (m,

3H), 1.84-1.56 (m, 2H), 1.51 (s, (H), 1.40 (s, 9H); MS (ES+) m/z 464.1, 462.1 (M + 1).



Step 3. Preparation of teri-butyl 4-((4-(te?-r-butoxycarbonyl)-2-cyclopropyl-5-f!uorophenoxy)methyl)-

4-fluoropiperidine- -carboxylate

To a mixture of r -buty 4-((4-(ter/-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)-4-

fluoropiperidine-1 -carboxylate (6.60 g, 14.30 mmol), cyclopropylboronic acid (3.07 g, 35.80 mmol),

potassium phosphate ( 2.2 g, 57.3 mmol) and tricyclohexylphosphine tetrafluoroborate (0.79 g, 2.1 5

mol) in toluene (120 mL) and water (12 mL) under a nitrogen atmosphere was added palladium

acetate (0.32 g, 1.43 mmol). The reaction mixture was heated at 100 °C for 6 hours and cooled to

ambient temperature. To the reaction mixture was added water (20 mL) and extracted with ethyl

acetate (3 x 100 mL). The combined organic extracts was washed with brine, dried over anhydrous

sodium sulfate and filtered. The filtrate was concentrated in vacuo and the residue was purified by

column chromatography eluting with 5% ethyl acetate in hexanes to afford the title compound as a

colorless gum (4.00 g, 60%): MS (ES+) m/z 468.6 (M + 1).

Step 4 . Preparation of teri- vA 5-cyclopropyl-2-fluoro-4-((4-fluoropiperidin-4-yi)methoxy)benzoate

hydrochloride

To a solution of r -butyl 4-((4-(teri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate (4.00 g, 8.50 mmol) in dioxane (12 mL) was added a solution of

hydrogen chloride in dioxane (4M, 4.0 mL, 16.00 mmol). The reaction solution was stirred at an

ambient temperature for 3 hours. The title compound precipitated out from solution was collected by

filtration. The filtrate was concentrated to afford another portion of product (1.90 g in total , 61%) as

a pale yellow solid: NMR (300 MHz, CDC13) .· 8.97 (br s. H i). 7.26 (d, ./ 8.4 Hz, ! . 6.93 (d, J

= 12.9 Hz, 1H), 4.23 (d, = 19.9 Hz, 2H), 3.31-3.20 (m 2H), 3.11-2.92 (m, 2H), 2.15-2.06 (m, 2H),

2.04-1.92 (m, 2H), 1.47 (s, 9H), 0.91-0.85 (m, 2H), 0.60-0.54 (m, 2 ) ; MS (ES+) m/z 368.2 (M + i).



Step 5. Preparation of r -b ty 4-((l-(3-chloro-2-fluoiO-5-(trifluoromethyl)benzyl)

fluoropiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

A mixture of 5-cyclopropy1-2-iluoro-4-((4-fiuoropiperidin-4-yl)metboxy)benzoate

hydrochloride (0.29 g, 0.70 mmol), l-chloro-3-(chloromethyl)-2-fluoro-5-(trifluoromethyl)benzene

(0. g, 0.70 mmol) and potassium carbonate (0.24 g, 2 .10 mmol) in N ^V-dimethylformamide (2 mL)

was heated at 90 °C for 6 hours. The solid was filtered off and the filtrate was subjected to column

chromatography eluting with 40% ethyl acetate in hexanes to afford the title compound as a gum

(0.29 g, 71%): MS (ES+) m/z 578.2, 580.2 (M + 1).

Step 6 . Preparation of 4-((l-(3-cMoro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropy]-2-fiuorobenzoic acid

To a solution of r-buty 4-((l -(3-cMoro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropy]-2-fluorobenzoate (0.29 g, 0.50 mmol) in diehloromethane (5 mL) was

added trifluoroacetic acid (2 mL). The reaction mixture was stirred for 3 hours and concentrated

invacuo to afford the title compound as a colorless solid (0.20 g, 76%): MS (ES-) m/z 520.2,

Step 7. Preparation of 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

To a mixture of 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-yl)meth^

5-cyclopropyl-2-fluorobenzoic acid (0.10 g, 0.19 mmol), l-ethyl-3-(3-



dimethylammopropy1)carbodiimide (0.068 g, 0.44 mmol), 4-dimethylaminopyridine (0.054 g, 0.44

rnmol) was added methanesulfonamide (0.027 g, 0.29 mmol) in dichloromethane (3 mL). After

stirring at ambient temperature for 16 hours, the reaction mixture was diluted with ethyl acetate (5

mL), washed with brine (10 mL), dried over anhydrous sodium suifate and filtered. The filtrate was

concentrated in vacuo and the residue was purified by preparative-HPLC to afford the title compound

as a colorless solid (0.05 g, 44%): NMR (300 MHz, DMSO- ) δ 11.91 (br s, 1) , 10.24 (br s,

!Si ). 8 id../ 3 Si ). 8.00 (d, J === 3 Hz, H i). 7.13 (d. ./ ' / ! . 6.98 ( d, J ===12 Hz, 1H),

4.65-4.10 (m, 5H), 3.53-3.01 (m, 6H), 2.32-1.81 ( m, 5H), 0.94-0.78 (m, 2H), 0.72-0.56 ( , 2H); M S

(ES+) m/z 599.1, 601.3 (M + ]).

EXAMPLE 347

Synthesis of 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidm-4-yl)methoxy)-5-

cyclopropyl-N-(cyclopr salt

Following the procedure as described in Example 346 step 7 and making non-critical variation as

required to replace methanesulfonamide with cyclopropyisulionamide, the title compound was

obtained as a colorless solid (0.04 g, 35% ) : NMR (300 MHz, DMSO-^s) δ 1.89 (br s, 1H), 10.10

(br s, II I). 8.28 (d, . ' 6 Hz, Hi), 8.05 (d, ./ 6 Hz, III), 7.15 (d, J 9 Hz, II I). 7.02 (d, J === 15 Hz,

1H), 4.60-4.20 ( n , 5 ), 3.59-3.16 (m, 4H), 3.14-2.99 ( , i ), 2.37-1.88 ( , 5H), i .18-1.04 (m, 3H),

0.96-0.83 (m, 2H), 0.74-0.64 (m, 2H); M S (ES+) m/z 625.1, 627.3 (M + 1).

EXAMPLE 348

Synthesis of 4-(( 1-(3-cUoro-4-(trifluoromethoxy)berizyl)-4-fluoropiperidin-4-yl)methoxy)-5-

cyclopropy ]-N-(cyc o salt



Step 1. Preparation of teri-butyl 4-((l -(3-chloro-4-(trifluoromethoxy)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cycl

To a solution of r -buty 5-cyclopropyl-2-fluoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

(0 250 g, 0 62 mmol) and 3-chloro-4-(trifluoromethoxy)benza]dehyde (0. 17 g, 0.74 mmol) in

tetrahydrofuran (5 mL) was added sodium triacetoxyborohydnde (0.30 g, 1.40 mmol). The reaction

mixture was stirred at ambient temperature for 6 hours and concentrated invacuo. The residue was

subjected to column chromatography to afford the title compound as a colorless gum(0. 10 g, 23%):

MS (ES+) m/z 576.2, 578.2 (M + 1).

Step 2. Preparation of 4-((l -(3-chloro-4-(trifluoromethoxy)benzyl)-4-fluoropiperidin-4-yl)methoxy)-

5-cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 346 step 6, and making non-critical variation as

required to replace -butyl 4-((4-(¾ri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperi dine- 1-carboxviate with tert-huiy14-( (1-(3 -chloro-4-(trifluoromethoxy)benzyl)-4-

fluoropiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a

colorless solid (0. 12 g, quant yield): MS (ES+) m/z 522.2, 520.2 (M + 1)

Step 3. Preparation of 4-((l -(3-chloro-4-(trifluoromethoxy)benzyl)-4-fluoropiperidin-4-yl)methoxy)-

5-cyclopropyl -N-(cyclopropylsulfonyl)-2-fluorobenzamide trifluoroacetic acid salt

Following the procedure as described in Example 346 step 7 and making non-critical variation as

required to replace methanesulfonamide with cyclopropyisulionamide, the title compound was

obtained as a colorless solid (0.02 g, 14%): NMR (300 MHz, DMSO-i¼) δ 11.89 (br s, lH), 10.00

(b , l H), 7.90 (s, H), 7.75-7.56 (m, 2H), 7.15 (d, = 9 Hz, 1H), 7.03 d. ./ 12 Hz, 1H), 4.54-4.2 ( ,



4H), 3.25-2.97 (m, 2H), 2.34- .88 (m, 3H), 2.32-1 .85 (m, 5H), 1.21 -1.03 ( , 4H), 0.95-0.83 (m, 2H),

0 .75 -0 .6 1 (m, 2 ); MS (ES+) 625.0, 623. 1 (M + 1).

EXAMPLE 348

Synthesis of 4-((l-(5-chloro-2-(trif]uorome1hyl)benzyl)-4-fluoropiperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluoro -N - cid salt

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-ch]oro-2-fluoro-5-(trifluoromethyl)berizy])-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-(( l -(5-chloro-2-(trifluoromethyl)benzyl)-4-

fluoropiperidin-4-yl)niethoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was obtained

as a colorless solid (0.02 g, 23%): NMR (300 MHz, i) S( )··, /, δ 1 .95 (br, s, 1H), 8.13 (br, s,

1H), 7.96-7.79 ( , 2H), 7.16 (d, J = 6 Hz, 1H), 7.02 (d, J = 5 Hz, 1H), 4.68-4.41 (m, 2H), 4.39-4. 8

( , 3H), 3.46-3.23 (m, 2 ), 3.34 (s, 3 ), 2.33-1 .93 (m, 6H), 0.95-0.85 (rn, 2H), 0.74-0.65 (m, 2 ) ;

MS (ES+) rn/z 583 .1, 58 .2 (M + ) .

EXAMPLE 349

Synthesis of (S)-5-cyclopropyl-4-(( l -(l -(3,5-dichlorophenyl)ethyl)-4-fluoropiperidin-4-yl)methoxy)-

2-fluoro -N -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of (S)-tert-buty[ 5-cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)ethyl)-4-

fluoropiperidin-4-yl)methoxy)-2-fluorobenzoate



Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace l -chloro-3-(chloromethyl)-2-fluoro-5-(trifluoromethyl)benzene with (R )- l-(3,5-

dichlorophenyl)ethyl 4-methylbenzenesulfonate, the title compound was obtained as a colorless solid

(0.40 g, 60%): MS (ES+) m/z 542.2, 540.2 (M + 1).

Step 2. Preparation of (S )-5-cyclopropyl-4-((l -(l -(3,5-dichlorophenyl)ethyl)-4-fluoropiperidin-4-

yl)methoxy)-2-fluorobenzoic acid

Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace r-butyl 4-((4-(ieri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperidine- l -carboxylate with (R )-teri-butyl 5-cyclopropyl-4-((] -(l -(3,5-dichlorophenyl)ethyl)-

4-fluoropiperidin-4-yi)methoxy)-2-fluorobenzoate, the title compound was obtained as a colorless

solid (0.20 g, 4 1%): Ή NMR (300 MHz, CDC13) δ 12.9 (br s, 1H), 7.73 (s, 1H), 7.6 1 (s, 2H), 7.30 (d,

= 8.4 Hz, 1H), 6.93 (d, J = 12.9 Hz, 1H), 4.73-4.53 (m, 1H), 4.23 (d, J = 20.3 HZ, 2H), 3.8 1-3 .3.63

(m, 1H), 3.26, 3.14 (m, H), 3.09-2.90 (m, 2H), 2.15-2.06 (m, 2H), 2.04-1 .92 (m, 2H), 1.64 (brs, 3H),

0.89-0.83 (m, 2H), 0.60-0.55 ( 2H); MS(ES+) m/z 486.3, 484. 1 (M + 1).

Step 3. Preparation of (<S)-5-eyclopropyl-4-((l -( l -(3,5-dic lorophenyl)ethy{)-4-fl oropiperi din-4-

yl)methoxy)-2-fluoro /-(methy!sulfonyl)benzamide, irifluoroacetic acid salt

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trii1uoromethyl)benzyl)-4-tTuoropiperidin-4-

yl)methoxy) -5-cyclopropyl -2-fluorobenzoic acid with (S) -5-cyclopropyl-4-(( 1-( -(3 ,5-

dicWorophenyl)et!iyl)-4-f!uoropiperidin-4-yl)ineib.oxy)-2-fluorobenzoic acid, the title compound (0.05

g, 42% yield) was obtained as a colorless solid: H NMR (300 MHz, DMSO - ) δ 11.95 (br s, 1H),

7.87-7.54 (m, 3H), 7.16 (d, - 9 Hz, IH), 7.02 (d, 12 Hz, IH), 4.57 (br, s, H), 4.39-4. 8 (m, 2H),

3.52 (br, s, 6H), 2.36- 1.85 (m, 8H), 1.33-1 .14 (m, IH), 0.89-0.80 ( , 2H), 0.74-0.61 (m, 2H); MS

(ES+) m/z 563.3, 561 .1 (M + 1).



EXAMPLE 350

Synthesis of (S)-5-cyclopropyl-A -(cyclopropylsulfonyl)-4-(( l -(l -(3,5-dichlorophenyl)ethyl)-4-

fluoropiperidin-4-yl)methoxy)-2-fluorobenzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-eyclopropyl-2-iTuorobenzoic acid with (R )-5-cyclopropyl-4-((l -( l-(3,5-

dicUorophenyl)ethyl)-4-fluoropiperidin-4-yl)methoxy)-2-fluorobenzoic acid and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.07 g, 57%): NMR (300 MHz, DMSO- ) δ 1.85, (br s, HI), 10.01 (br s, HI), 7.73 (s,

1H), 7.61 5 (d, ./ 3.0 Hz, 2H), 7.12 id . ./ 6.0 Hz, IH), 6.99 (d. ./ 15.0 Hz, ), 4.6 (brs, 1H), 4.24

(d, ./ = 18.0 Hz, 2H), 3.8 1-3.62 (m, IH), 3.27-3. 11 (m, IH), 3.09-2.89 (m, 2H), 2.36-1 .83 (m, 5H),

1.73- 1.5 1 (m, 3H), 1.16- 1.01 (m, 3H), 0.91-0.78 ( , 2H), 0.7 1-0.60 (m, 2H); MS(ES+) m/z 589.3,

587. 1 (M + 1) .

EXAMPLE 351

Synthesis of (R)-5-cyclopropyl-4-((l-(l -(3,5-dichlorophenyl)ethyl)-4-fluoropiperidin-4-yl)methoxy)-

2-f]uoro-/Y-(methylsulfonyl)benzamide, trif uoroace i acid

Step . Preparation of (R)- -buty 5-cyciopropyl-4-((] -(1 -(3,5-dichlorophenyl)ethyl)-4-

fl oropiperi din-4-yl)m

Following the procedure as described i Example 346 step 5 and making non-critical variations as

required to replace l-chloro-3 -(chloromethyl)-2-fluoiO-5-(trifluoromethyl)benzene with (S)-l-(3,5-



dichloropheny])ethyl 4-metibylbenzenesulfonate, the title compound was obtained (0.04 g, 60%):

MS(ES+) m/z 542.2, 540.2 (M + I).

Step 2 . Preparation of (R)-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)ethyl)-4-fluoropiperidin-4-

yl)methoxy)-2-fluorobenzoic acid

Following the procedure as described in Example 346 step 6 and making non-critical variations as

required to replace teri-butyl 4-((4-(te?t-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate with ( - -hutyl 5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)ethyl)-

4-fluoropiperidin-4~yl)methoxy)-2~fluorobenzoate, the title compound was obtained as a colorless

solid (0.12 g, quant yield ) : MS(ES+) m/z 484.1, 486.3 (M + 1).

Step 3. Preparation of (R )-5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)ethyl)-4-fluoropiperidin-4-

yl)methoxy)-2-fluoro -N -(methylsulfonyl)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-c oro-2-fl oro-5-(tri fl uoromethyl)benzyl)-4-fl uoropiperi din-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with (R)-5-cyclopropyl-4-((l -(l-(3,5-

dicUorophenyl)ethyl)-4-fluoropiperidin-4-yl)methoxy)-2-fluorobenzoic acid, the title compound was

obtained as a colorless solid (0.01 g, 7%): Ή NMR (300 MHz, DMSO-t¾) δ 1.94 (br s, 1H), 7.87-

7.54 (m, 3H), 7.16 (d, J - 9.0 Hz, ), 7.02 (d, J =12.0 Hz, 1H), 4.57 (brs, IH), 4.39-4.18 (m, 2H),

3.52 (brs, 6H), 2,36-1.85 (m, 8H), 1.33-1.14 ( , IH), 0.89-0.80 (m, 2H), 0.74-0.61 (m, 2H); MS(ES+)

m/z 563.3, 561.1 (M + 1).



EXAMPLE 352

Synthesis of 4-((l-(Z?/i'(3-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-A -

(methyls lfonyl)benz

Step 1. Preparation of -buty 4-((l-(¾5(3-chlorophenyl)methyl)piperidin-4-y])methoxy)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace of ferr-butyl 5-cyclopropyl-2-f]uoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with rr-buty 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate and l-chloro-3-

(chloromethyi)-2-fluoro-5-(trifluoromethyi)benzene with 3,3'-(bromomethyiene)6?5(chlorobenzene),

the title compound was obtained as a colorless solid (0 58 g, 35%): MS(ES+) m/z 586.1, 584 1 (M +

1)·

Step 2. Preparation of 4-(( l -( ,(3-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoic acid

Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace r-butyl 4-((4-( r -b toxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperidine-l-carboxylate with r -buty 4-((l-(Mv(3-chlorophenyl)methyl)piperidin-4-



yl)raethoxy)-5-cyclopropyl-2-fiuorobenzoate, the title compound was obtained as a colorless solid

(0.3 1 g, 54%): MS(ES-i-) rn/z 530. 1, 528. 1 (M + 1).

Step 3 . Preparation of 4-((l -( (3-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

flu oro- V-(m et y lsu 1fony

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-cMoro-2-fluoro-5-(trMuoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)~5~cyelopropy]~2~fluorobenzoic acid with 4-((l -(Ms(3-ch]orophenyl)memyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was obtained as a colorless solid

(0.01 g, 38%): 'Ή NMR (300 MHz, DMSO-<¾ + 1% D 20 ) 7 .72 (s, 2H), 7.63-7.61 (m, 2H), 7.54-

7.46 ( . 4 1), 7.10 (d, J = 8.3 Hz, III), 6.93 i J 12.9 Hz, ). 5.67 (s, i ). 3 .98 (d, ./ 4.6 Hz,

2H), 3.30 (s, 3H), 3.25-3.21 ( , 2H), 3.09-2.98 (m, 2H), 2.21 -2.08 (m, 1H), 2.04-1 .97 (m, 3H), 1.72-

.64 (m, 1). 0.89-0.83 (m, 2H), 0.65-0.60 (m, 2H); MS(ES+) m/z 605. , 607. 1 (M + 1).

EXAMPLE 353

Synthesis of 5-cyclopropyl-4-(((l R ,3<S',5S)-8 -((R)- l -(3,5-dichlorophenyl)ethyl)-8-

azabicyc1o[3.2. 1 trifluoroacetic acid salt

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace of r -buty 5-cyclopropyl-2-fluoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with 4-((l R ,3S ,5S)-8-azabicyclo[3.2. 1]octan-3-ylmethoxy)-5-cyclopiOpyl-2-fluoro -N-

(methyisulfonyi)benzamide and to replace l-chloro-3-(c!iloromethyl)-2-fluoro-5-

(trifluoromethyl)benzene with (S)- l ,3-dichloro-5-(l -chloroethyl)benzene, the title compound was

obtained as a colorless solid (0.03 g, 54%): NMR (300 MHz, DMSO - ) .89 (br s, 1H), 9.58

(br s, H ), 7.84-7.74 (m, 2H), 7.73-7.68 (m, I) , 7.09 (d, J 8.2 Hz, HI), 6.98 (d, ,/ 12.9 Hz, Hi),

4.54.4.36 (m, ). 4.3 1-4. 17 (m, . 4 .16-4.06 (m, Hi), 3.96-3.80 (m, 2H), 3.73-3.42 (m, 3H), 3.43



3 34 (m, IB), 2.39-2.22 (m, 1H), 2.17-1.73 (m, 7H), 1.72-1.52 (m, 4H), 0.91-0.79 (m, 2 ), 0.70-0.59

(m, 2 !); MS(ES+) m!z 570.1, 571.1 (M + 1).

EXAMPLE 354

Synthesis of 5-cyclopropyl -N -(cyclopropylsu]fony])-2-fluoro-4-((l-((2-methylthiazol-4-

yl)methyl)piperidin-4-yl)methoxy)benzamide, trifluoroacetic acid salt

Step Preparation of methyl 5-cyclopropyl-2-fluoro-4-((l-((2-methylthiazol-4-yl)methyl)piperidin-

4-yl)methoxy)benzoate

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace -butyl 5-cyclopropyl-2-fluoro-4-((4-fluoiOpiperidin-4-yl)methoxy)benzoate

with methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-yimethoxy)benzoate hydrochloride and to replace

]-chloro-3-(chloromethyl)-2-fluorc>5-(triiluoromethyl)benzene with 4~(chlorometbyl)-2~

methylthiazole, the title compound was obtained as a colorless solid (0.20 g, 66%): MS(ES+) m/z

419.2 (M + 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro-4-(( 1-((2-methylthiazol-4-yl)methyl)piperidin-4-

yl)methoxy)benzoic acid

To a solution of methyl 5-cyclopropyl-2-fluoro4-((l-((2-methyltMazol-4-yl)methyl)piperidin-4-

yl)methoxy)benzoate (0 20 g, 0.48 mmol) in tetrahydrofuran (10 mL) was a added a solution of

lithium hydroxide (0. 1 g, 4.80 mmol) in water (5 mL). The reaction mixture was refluxed for 5

hours, cooled to ambient temperature, and acidified with hydrochloric acid solution. The reaction

mixture was extracted with ethyl acetate (3 x 0 mL), dried over anhydrous sodium sulfate, filtered.



The filtrate was concentrated invacuo to afford the title compound as a colorless gum (0. 14 g, 72%

yield): MS(ES+) m/z 405.2 (M + I).

Step 3. Preparation of 5-cyclopropyl -N-(cyclopropylsulfonyl)-2-fluoro

yl)methy])piperidin-4-yl)methoxy)benzamide

Following the procedure as described i Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((2-methylthiazol-

4-y])methyl)piperidin-4-yl)methoxy)benzoic acid and to replace methanesulfonamide with

cyclopropylsulfonamide, the title compound was obtained as a colorless solid (0.03 g, 20%): H

NMR (300 MHz, DMSO ) δ 11.86 (br s, 1H), 9.85 (br s, 1H), 7.72 (s, 1H), 7. 12 (d, J === 9.0 Hz, 1H),

6.98 (d, J = 12.8 Hz, 1H), 4.36 (s, 2H), 4.01 -3.91 (m, 2H), 3.56-3.39 (m, 2H), 3.13-2.92 (m, 3H), 2.70

(s, 3H), 2.16-1 .82 (m, 4H), 1.77-1 .52 (m, 2H), .18-1 .03 (m, 4H), 0.95-0.82 ( , 2H), 0.74-0.60 (m,

2H); MS(ES+) m/z 508.2 (M + 1).

EXAMPLE 355

Synthesis of 5-cyclopropyl -N-(cyclopropylsu]fony])-2-fluoro-4-((l -((2-isopropy]thiazol-4-

yl)methyl)piperi din-4-y

Step Preparation of methyl 5-cyclopropyl-2-fluoro-4-((l -((2-isopropylthiazol-4-

yl)methyl)piperidin-4-yl)methoxy)benzoate

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace -butyl 5-cyclopropyl-2-fluoro-4-((4-fluoiOpiperidin-4-yl)methoxy)benzoate

with methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride and to replace



l-ch]oro-3-(chloromethyl)-2-fluoiO-5-(trifluoromethyl)benzene with 4-(chloromethyl)-2-

isopropylthiazole, the title compound was obtained as a colorless gu (0.23 g, 70%): MS(ES+) m/z

447.2 (M + 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro-4-((l -((2-isopiOpylthiazol-4-yl)methyl)piperidin-4-

yl)methoxy)benzoic acid

Following the procedure as described in Example 354 step 2 and making non-critical variations as

required to replace methyl 5-cyclopropyl-2-fluoro-4-((l -((2-met!iylthiazol-4-yl)methyl)piperidin-4-

yl)methoxy)benzoate with methyl 5-cyclopropyl-2-fluoro-4-((l -((2-isopropy1thiazol-4-

yi)methy])piperidin-4-yl)methoxy)benzoate, the title compound was obtained as a colorless solid

(0. 15 g, 77%): MS(ES-i-) m/z 432.2 (M + 1).

Step 3. Preparation of 5-cyclopropyl-V-(cyclopropyls lfonyl)-2-fluoro-4-(( l -((2-isopropylthiazol-4-

yl)methyl)piperidin-4-y l)

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cMoro-2-fluoro-5-(trMuoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-f!uorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l ~((2-

isopropylthiazol-4-yl)methyl)piperidin-4-yl)methoxy)benzoic acid and to replace

methanesuifonamide with cyclopropyisulfonamide, the title compound was obtained as a colorless

solid (0.08 g, 47%): H NMR (300 MHz, iS )-.-/,.) «5 11.85 (br s, 1H), 9.8 1 (s, 1H), 7.76 (s, 1H),

7.12 l. J 8.2 Hz, H), 6.98 d. ./ 12.9 Hz, 1H), 4.38 (s, 2H), 4.07-3.86 (m, 2H), 3.4 1-3. 19 (m, 3H),

3.16-2,90 (m, 3H), 2.16-1 .84 (m, 4 ), 1.75- 1.47 (m, 2 ) , 1.42-1 .26 (m, 6 i ). 1.19-1.00 (rn, 4 ), 0.95-

0.79 (m, 2H), 0.73-0.59 (m, 2H); MS (ES+) m/z 536.2 (M + 1).



EXAMPLE 356

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l-(5-fluoro-2-

(isopropylamino)benzyl)piperidin-4-yl)methoxy)benzamide, trifluoroacetic acid

Step 1. Preparation of methyl 4-((l-(2-amino-5-fluorobenzoyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoate

To a mixture of 2-amino-5-fluorobenzoic acid (0.16 g, 1.00 mmol), benzotriazol-l-yl-

oxytripyrrolidinophosphonium hexafiuorophosphate (PyBOP) (0.70 g, 1.50 mmol) and NN-

diisopropylethylamine (0.71 g, 4 00 mmol) in dichloro ethane (2 mL) was added methyl 5-

cyclopropyl-2-f!uoro-4-(piperidin-4-ylmethoxy)benzoate (0 52 g, 1.50 mmol). After stirring at an

ambient temperature for 6 hours, the reaction mixture was diluted with dichloromethane (10 mL),

washed with saturated solution of ammonium chloride (3 5 mL), dried over anhydrous sodium

sulfate and filtered. The filtrate was concentrated and the residue was purified by column

chromatography eluting with ethyl acetate in hexane to afford the title compound as a colorless solid

(0.05 g, 11%): MS(ES+) m z 445.2 (M + 1).

Step 2. Preparation of methyl 4-((l-(2-amino-5-fluorobenzy])piperidin-4-yl)methoxy)-5-cyclopropyl-

2-fluorobenzoate

To a solution of methyl 4-((l-(2-amino-5-fluorobenzoyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

ffuorobenzoate (0.18 g, 0.40 mmol) in anhydrous tetraliydrofuran (4 mL), was added borane dimethyl

sulfide complex (1.5 mL, 150 mmol). After stirring at ambient temperature for 1 hour, the reaction



mixture was added slowly to methanol (50 mL), followed by addition of hydrogen chloride (4.0M in

dioxane solution, 5 mL), and then concentrated invacuo to afford the title compound as a colorless

solid (0.10 g, 58%): MS(ES+) m/z 431.2 (M + 1).

Step 3. Preparation of methyl 5-cyclopropyl-2-fIuoro-4-((l-(5-f1uoro-2-

(i5opropylamino)benzyl)piperidin-4-yl)methoxy)benzoate

To a 20 mL microwave vial was added methyl 4-((l-(2-amino-5-fluorobenzyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate (0.20 g, 0.50 mmol), methanol (5 ml ), sodium

cyanoborohydride (0.20 g, 3.00 mmol), acetone ( 1 mL) and acetic acid ( 1 mL). The reaction mixture

was heated at 130 C for 15 minutes. After cooling to ambient temperature, the reaction mixture was

concentrated and basified with sodium bicarbonate solution, extracted with ethyl acetate (2 x 20 mL),

dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated in vacuo to afford the

title compound as a gum (0. 2 g, 1%). Which was used in next step without further purification:

MS(ES-i-) m/z 473.2 (M + 1).

Step 4. Preparation of 5-cyclopropyl-2-fluoro-4-((l-(5-fluoro-2-(¾opropylamino)benzyl)piperidin-4-

yl)methoxy)benzoic acid

Following the procedure as described in Example 354 step 2 and making non-critical variations as

required to replace methyl 5-cyclopropyl-2-fluoro-4-((l -((2-methylthiazol-4-yl)methyl)piperidin-4-

yi)methoxy)benzoate with methyl 5-cyclopropyl-2-fluoro-4-((l -(5-fluoro-2-

(i5opropylamino)benzyl)piperidin-4-yl)methoxy)benzoaie, the title compound was obtained as a gum

(0.04 g, 34%). Which was used in next step without further purification: MS(ES+) m/z 459.6 (M + 1).



Step 4. Preparation of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4 -(( l -(5-fluoro-2-

(isopropylamino)benzyl)p

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4 -(( l -(5-fluoro-2-

(isopropylamino)benzyl)piperidin-4-yl)methoxy)benzoic acid and to replace methanesulfonamide

with cyclopropylsulfonamide, the title compound was obtained as a colorless solid (0.01 g, 23%):

NMR (300 MHz, DMSO - ) δ 11.86 (br s, 1H), 7.33 (s, 1H), 7.23-7.06 (m, 3H), 7.04-6.94 ( n , 1H),

6.76-6.68 (m, 1H), 4.30 (s, 2H), 3 .98 (s, 2H), 3.70-3.54 (m, 1H), 3.50-3.34 (m, 2H), 3.19-2.97 (in,

3H), 2.54 (s, 4H), 2.18-1 .92 (m, 3H), 1.75-1 .57 (m, 2H), 1.22- 1.07 (m, 8H), 0.95-0.85 (m, ? \ . 0.73-

0.63 (m, 2H); MS (ES+) m/z 562.2 (M + 1).

EXAMPLE 357

Synthesis of 4-(( 1-((5 -chloro- -methyl -3-(trifluorometh yl)- H -pyrazol-4-yl)methyl)piperidin-4-

yi)methoxy)-5-cyciopropyl -N -(cyciopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of methyl 4-(( l -((5-chloro- l-methyl -3-(trifluoromethyl)- l H -pyrazol-4-

yi)methy])piperidin-4-yi)methoxy)-5-cyciopropyl-2-fiuorobenzoate

To a mixture of methyl 5-cycSopropy1-2-iluoro-4-(piperidin-4-y]methoxy)benzoate (0. 12 g, 0.40

rnmol), 5-chloro-l -methyl-3-(trifluoromethyl)-l H -pyrazole-4-carbaldehyde (0.08 g, 0.40 mmol) in

dichloroethane (2 mL) was added sodium triacetoxyborohydride (0.25 g, 1.20 mmol) and acetic acid



(0 07 g, 1.20 ramol). After stirring at ambient temperature for 16 hours, the reaction mixture was

quenched by addition aqueous ammonium hydroxide solution (28%, 3 mL) and extracted with

dichloromethane, dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated in

vacuo to afford the title compound as a colorless gum (0.01 g, 50%). Which was used in next step

without further purification: MS(ES+) m/z 506.2, 504.2 (M + 1).

Step 2. Preparation of 4-((l-((5-chloiO-l-methyl-3-(trifluoromethyl)-l H-pyrazol-4-

yl)methy I)pjperi din-4~yl)m

Following the procedure as described in Example 354 step 2 and making non-critical variations as

required to replace methyl 5-cyclopropyl-2-f!uoro-4-((l-((2-methylthiazol-4-yl)methyl)piperidin-4-

yi)methoxy)benzoate with methyl 4-((l -((5-chloro- -methyl-3-(trifluoromethyl)- lH-pyrazol-4-

yl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained

as a colorless solid (0.10 g, quant yield): MS (ES+) m/z 492.3, 490.1 (M + 1).

Step 3. Preparation of 4-((l-((5-chloro-l-methyl-3-(trifluoromethyl)-l H-pyrazol-4-

yl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl -N -(cyclopiOpylsulfonyl)-2-fluorobenzamide 2,2,2-

trifluoroacetate

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoiOpiperidin-4-

yl)methoxy)-5-cyelopropyi-2-fluorobenzoic acid with 4-((l-((5-chloro-l-methyl-3-(trifluorom

lH-pyrazol-4-yl)methyl)piperidin-4-y])m acid and to replace

rnethanesuifonamide with cyciopropylsulfonamide, the title compound was obtained as a colorless

solid (0.01 g, 10%): Ή NMR (300 MHz, DMSO- ) 11.85 (br s, IH), 7.3 (s, 1H), 7.12 (s, 1H), 6.98

(s, 1H), 4.21-4.03(m,lH), 3.95 (s, 3H), 3.80-3.20 (m, 6H), 3.1-2.8 (m, 2H), 2.1-1.8 (m, 4H), 1.61-1.42

(m, 2H), 1.21-1 .01 (m, 4H), 0.95-0.85 ( , 2H), 0.72-0.55 (m, 2H); MS (ES+) m/z 595.1,

593.2 (M + 1).



EXAMPLE 358

Synthesis of 5-cyclopropyl-4-((l-(l-(3,5-dichlorophenyl)-2-fluoroethyl)piperidin-4-yl)methoxy)-2-

fluoro-N -(methylsulfonyl)b

Step 1. Preparation of teri-butyl 5-cyc1opropyl-4-((l-(] -(3,5-dich]orophenyl)-2-

hydroxyethyl)piperidin-4-

To a mixture of -buty 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate (1.31 g, 3.75

mmol), glyoxylic acid monohydrate (0.55 g, 5.99 mmol) and 4A molecular sieves (1.0 g) in

anhydrous toluene (1 mL) was added 3,5-dichlorophenyl)boronic acid (0.79 g, 4.12 mmol). The

reaction mixture was retluxed for 16 hours, cooled to ambient temperature an filtered off the solid.

The filtrated was concentrated and the residue was redsssolved in anhydrous tetrahvdroiuran (10 ml.).

A boron tetrahydrofuran complex (1.0 M in tetrahydrofuran, 25 mL, 25.00 mmol) was added to the

solution and stirred at ambient temperature for 16 hours. The reaction mixture was quenched with

hydrochloric acid solution ( mL) and extracted with ethyl acetate (3 x 25 mL). The combined

organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated and

the residue was purified by column chromatography eluting with ethyl acetate in hexanes to afford the

title compound as a gum (0.95 g, 48%). Which was used in the next step without further purification:

MS (ES+) m/z 540.2, 538.2 (M + 1).



Step 2. Preparation of 5-cyc1opropyl-4-((l-(] -(3,5-dich]orophenyl)-2-fluoroethyl)piperidin-4-

yl)methoxy)-2-fluoro -N-(met salt

To a solution of r -buty 5-eyclopropyl-4-((l -(1 -(3,5-dichlorophenyl)-2-hydroxyethyl)piperidm-4-

yl)methoxy)-2-fluorohenzoate (0.95 g, 1.77 mmol) in dichloromethane (15 mL) was added

methoxyethyl)aminosulfur trifluoride (BAST) (0.57 g, 3.54 mmol). The reaction mixture was stirred

at ambient temperature for 6 hours and washed with aqueous sodium bicarbonate solution (3 x 5 mL),

dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated invacuo and the

residue was redissolved in dichloromethane (15 mL). To this solution was added trifluoroacetic acid

(5 mL), after stirring at ambient temperature for 3 hours, the reaction mixture was concentrated

invacuo. The residue was redissolved in anhydrous tetrahydrofuran (15 mL). To this solution was

added l-ethyl-3-(3-dimethylaniinopropyl)carbodiimide (0.43 g, 3.54 mmol), 4-

dimethylammopyridine (1.08 g, 8.85 mmol) and methanesulfonamide (0.34 g, 3.54 mmol). After

stirring at a ambient temperature for 16 hours. The reaction mixture was diluted with ethyl acetate

(15 mL), washed with brine (10 mL), dried over anhydrous sodium sulfate and filtered. The filtrate

was concentrated in vacuo and the residue was purified by preparative HPLC to afford the title

compound as a colorless solid (0.06 g, 6% in 3 steps): Ϊ NMR (300 MHz, C 1 ·. δ 11.84 (br s, III),

10.06 (br s, 1H), 7.72 (dd, J = 1.79, 1.79 Hz, 1H), 7.54 (s, 2H), 7.11 (d. ./ 8.31 Hz, 1H), 6.96 (d. ./

12.93 Hz, 1H), 6.33-6.03 (m, 1H), 4.11-3.37 (m, 8H), 3.22-2.95 (m, 2H), 2.50 (s, 3H), 2.17-1.87 ( ,

2H), 1.83-1.58 ( , 2H), 0.94-0.78 (m, 2H), 0.7 -0.61 (m, 2 : MS (ES+) m/z (M + 1) 563.1

EXAMPLE 359

Synthesis of ( -N-(cyclopropylsulfonyl)-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-

2- uoro-5-methylbenzam



Step 1. Preparation of n -buty 4-((l-benzylpiperidin-4-yl)methoxy)-2-fluoro-5-inethylbenzoate

Following the procedure as described in Example 346 step 2 and making non-critical variations as

required to replace -butyl 4-fluoro-4-(hydroxymethyl)piperidine-l-carboxylate with (1-

benzylpiperidin-4-yl)methanol and to replace tert-butyl 5-chloro-2,4-difluorobenzoate with fer/-butyi

2,4-difluoro-5-methylbenzoate, the title compound was obtained as a colorless foam (0.85 g, 43%):

MS (ES+) /z 416.1, 4.2 (M + 1).

Step 2. Preparation of r -buty 2-fluoro-5-methyl-4-(piperidin-4-ylmethoxy)benzoate

To a mixture of feri-butyl 4-((l-benzylpiperidin-4-yl)methoxy)-2-fluoro-5-methylbenzoate (0.63 g,

1.52 mmol), ammonium formate (0. 2 g, 1.82 mmoi) was added 10% Pd/C (0.21 g) in methanol (15

mL). The reaction mixture was refluxed for 1 hour cooled to ambient temperature, filtered through a

pad of diatomaceous earth, and washed with methanol. The filtrate was concentrated in vacuo and the

residue was directly used in the next step: MS (ES+) m/z 324.2 (M + 1).

Step 3 . Preparation of (5) -ferf-butyl 4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluoro-5-methylbenzoate

Following the procedure as described in Example 345 step 5 and making non-critical variations as

required to replace feri-butyl 5-cyclopropyl-2-fluoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

hydrochloride with rr-buty 2-fluoro-5-methyl-4-(piperidin-4-ylmethoxy)benzoate, and to replace i -

chioro-3-(chloromethyl)-2-fluoro-5-(trifluoromethyl)benzene with (R)-l-(3,5-dichlorophenyl)ethyl 4-

methylbenzenesulfonate, the title compound was obtained as a colorless foam (0.30 g, 82%): MS

(ES+) m/z 498. , 496.2 (M + ] ) .



Step 4. Preparation of (S )-4-((l -(l -(3,5-dich]orophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-5-

rnethylbenzoic acid

Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace /erf-butyl 4-((4-(terr-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate with (5V -huty 4 -((1 -( 1-(3,5-dichlorophenyl)ethyl)piperidin-4-

yl)methoxy)~2~fiuoro-5-methylhenzoate, the title compound was obtained as a gum (0.25 g, 95 %).

Which was used in the next step without further purificationm: MS (ES-) m/ 'z 438. 1, 437.0 (M - 1).

Step 5. Preparation of (¾-N -(cyclopropylsulfonyl)-4-((l -(l-(3,5-dicMorophenyl)ethyl)piperidin-4-

yl)met oxy)-2-fl oro-5-

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trif1uoromethyl)benzyl)-4-fiuoropiperidin-4-

yi)methoxy)-5-cyciopropyl-2-fluorobenzoic acid with (S )-4-(( l-(l -(3,5-

dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-5-metiiylbenzo ic acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.0 1 g, 6%): NMR (300 MHz, DM SO- ) δ 1 .83 (br s, H), 9.49 (br s, H), 7.76 (brs, H),

7.65 (br s, 2H), 7.49 {d, J ------ 9.0 Hz, H), 6.97 (d, J ------ 12.0 Hz, IH), 4.55 (br s, IH), 4.00-3.91 (m, 2H),

3.17-3.01 (m, 2H), 2.94-2.75 (m, 2H), 2.3 1-2.24 (m, H), 2.13 (s, 3H), 2.08-1 .89 (m, 3H), .72-1 .48

(m, 5 ), 1.19- 1.05 (m, 4H); M S (ES+) m/z 545. 1, 543. (M + 1)



EXAMPLE 360

Synthesis of (5 -4-( -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-5-memyl -N-

(methylsulfonyl)benzamide, trifluoroacetic acid

Following the procedure as described i Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropy]-2-fluorobenzoic acid with (5)-4~((] -(l -(3,5-

dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro-5-methylbenzoic acid, the title compound was

obtained as a colorless solid (0.04 g, 63%): NMR (300 MHz, DMSQ ) δ 11.89 (br s, 1H), 9.60

(br s, 1H), 7.76 (s, H), 7.65 (d, ,/ = 3.0 Hz, 2H), 7.50 (d, J = 9.0 Hz, H), 6.97 (d, = 12.0 Hz, 1H),

4.62-4.49 (m, H), 4.0 -3.89 (m, 2H), 3.73-3.63 (m, IH), 3.41 -3.33 ( , H), 3.34 (s, 3H), 2.92-2.75

(m, 2H), 2.13 (s, 3H), 2.08- 1.89 (m, 3H), 1.73-1 .53 ( m, 5H); MS (ES+) m/z 519.1, 517.1 (M + 1).

EXAMPLE 361

Synthesis of 4-((l -( s(2-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro -N-

(methyls lfonyl)benzam

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l -( (2-chlorophenyl)methyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was obtained as a colorless solid

(0.07 g, 39%): NMR (300 MHz, DMSO --4+ 1% D20 ) J7.76-7.73 (m, 2H), 7.57-7.40 (m, 6H),

7.09 (d, J = 8.3 Hz, IH), 6.91 l. J 12.9 Hz, ), 6.05 (s, 1H), 3.99-3.92 (m, 2H), 3.29 (s, 3H),

3.27-3. 18 (m, 2H), 3.17-3.08 (m, 2H), 2.22-2.09 (m, ), 2.05- 1.94 (m, 3H), 1.69- 1.54 (m, 2H), 0.90-

0.84 ( , 2H), 0.64-0.59 (m, 2 ·: MS (ES+) m/z 605.2, 607. 1 (M + 1) .



EXAMPLE 362

Synthesis of 4-((l-(Z?/i'(4-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl

(methylsuifonyi)benzami

Step 1. Preparation of n -butyl 4-((l-(i/5(4-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace -buty 5-cyclopropyl-2-fluoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with r -buty! 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate, and to replace l-chloro-3-

(chloromethyl)-2-f!uoro-5-(trifluoromethyl)benzene with 4,4 -(bromomethylene)/H s(chlorobenzene),

the title compound was obtained as a colorless foam (0.59 g, 95% ) : H NMR (300 MHz, CDC13) δ

7.37-7.21 ( , 9H), 6.48 (d, J = 12.7 Hz, ·. 4.23·: . 1H), 3.81(d, J = 6.3 Hz, 2H), 2.87 (d, ./ 12.7

Hz, 2H), 1.99-1.74 (m, 6H), 1.54 (s, 9H), 1.54-1.38 (m, 2H), 0.88-0.81 (m, 2H), 0.62-0.57 (m 2H);

MS (ES+) m/z 554.2, 552.2 (M + 1).



Step 2. Preparation of 4-((l -( ft (4-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoic acid

Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace teri- butyl 4-((4-(ieri-butoxycarbony{)-2-cyclopropyl-5-fluorophenoxy)methy{)-4-

fluoropiperidine-1 -carboxylate with tert-buty] 4-((l -(¾i,s(4-ch1oropheiiyl)methy])piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a gum (0.25 g,

95 %). Which was used directly in the next step withour further purification: MS (ES-) m/z 438. 1,

437.0 (M - 1).

Step 3. Preparation of 4-((l -(fei5(4-chlorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluoro -N-(methylsulfonyl)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l -(6/s(4-chlorophenyl)methyl)piperidin-4-

yl)methoxy)-5-cyelopropyi-2-fiuorobenzoic acid, the title compound was obtained as a colorless solid

(0.06 g, 36%): Ή NMR (300 MHz, DMSO-a 6 + 1% D20 ) 7.64-7.61 (m, 4H), 7.55-7.52 ( , 4H),

7.09 (d, J = 8.3 Hz, ), 6.92 (d, J = 12.9 Hz, Hi), 5.53 (s, IH), 3.97-3.96 ( , 2H), 3.30 (s, 3H),

3.25-3. 18 (m, 2H), 3.08-2.96 (m, 2 ), 2. 8-2.06 (m, II), 2.04-1 .90 (m, 3H), 1.7 1-1.55 (rn, 2 ), 0.89-

0.83 (m, 2H), 0.64-0.59 (m, 2H) (acidic protons were not observed): MS (ES+) /z 604.9,

606.9 (M + 1) .



EXAMPLE 363

Synthesis of 4-(( l-(Z? i'(4-fluorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of r -buty 4-(( l -(¾ i (4-fluorophenyl)methy{)piperidm-4-yl)mellioxy)-5-

cyclopropyl-2-fluorobenzoa

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace -buty 5-cyclopropyl-2-fluoro-4 -((4-fluoropiperidin-4-yl)methoxy)benzoate

with r -buty! 5-cyclopropyl-2-fl uoro-4-(piperi din-4-ylmethoxy)benzoate and to replace l-chloro -3-

(chloromethyl)-2 -f!uoro-5-(trifluoromethyl)benzene with 4,4 -(bromomethylene)/Hs(fluorobenzene),

the title compound was obtained as a colorless foam (0.59 g, 95%): MS (ES+) m/z 554.2,

552.2 (M + 1).



Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace /erf-butyl 4-((4-(terr-butoxycarbonyl)-2-cyclopropyl-5 -fluorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate with tert-butyl 4-((l -( ? (4-fluorophenyl)methyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a gum (0 57 g,

quant yield). Which was used directly in the next step without farther purification: MS(ES-) m/z

493.1, 492.1 (M - 1).

Step 3. Preparation of 4-((l-(bis(4-fluorophenyl)methyl)piperidin-4-yi)methoxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described i Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l-(bis(4-fiuorophenyl)methy3)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and to replace methanesulfonamide with

cyclopropylsulfonamide, the title compound was obtained as a colorless solid (0.02 g, 5%): NMR

(300 MHz, DMSO - 5 1 .82 (br s, IH), 9.99 (br s, 1H), 7.76-7.62 (m, 2H), 7.38-7.27 (m, 2H), 7.12-

6.94 (m, 4H), 6.84-6.72 (m, 2H), 4.02-3.99 (m, 4H), 3.30-3.18 (m, 2H), 3.08-3.00 (m, H), 2.07-1.93

(m, 3Ii), .87-1.78 (m, 2H), 1.17-1.04 ( n , 4H), 0.87-0.77 (m, 2Ii), 0.66-0.61 (m, 21 ) ; MS(ES+) m/z

600.1, 599.2 (M - 1).

EXAMPLE 364

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l-((3-(trifluoromethyl)pyridin-2-

yl)methyl)piperi din-4-yl)m



Step 1. Preparation of -buty 5-cyclopropyl-2-fluoro-4-((l-((3-(1rifluoromethyl)pyridm-2-

yl)methyl)piperidin-4-yl)me

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace /erf-butyl 5-cyclopropyl-2-fluoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with tert- butyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate, and to replace l-chloro-3-

(chloromethyl)-2-fluoro-5-(trifluoromethyl)benzene with 2-(chloromethyl)-3-

(trifluoromethyl)pyridine, the title compound was obtained as a colorless foam (0.55 g, 95%):

MS(ES-i-) rn/z 510.1, 509.0 (M + 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro-4-((] -((3-(trifluoromethy1)pyridin-2-

yl)methyl)piperidin-4-yl)methoxy)benzoic acid

Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace /erf-butyl 4-((4-(terr-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate with tert-butyl 5-cyclopropyl-2-tluoro-4-((l -((3-

(trifluoromethyl)pyridin-2-yl)methyl)piperidin-4- the title compound was

obtained as a gum (0.49 g, quant yield). Which was used directly in the next step without further

purification: MS(ES-) m/z 493. 492.1 (M - 1).

Step 3. Preparation of 5-cyclopropyl-N-(cyclopropylsulfonyl)-2-fluoro-4-((l -((3-

(trifluoromethyl)pyridin-2-y1)methyl)piperidin-4-yl)methoxy)benzamide, trifluoroacetic acid salt



Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)ben2yl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((3 -

(trifluoromethyl)pyridin-2~yl)methyl)piperidin acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.07 g, 24%): NMR (300 MHz, DM SO- ) 1.83 (br s, 11), 9.49 (br s, HI), 8.95 (d, J

4.7 Hz, 1H), 8.32 (d. ./ 8.2 Hz, 1H), 7.71 . ./ 7.9, 4.9 Hz, 1H), 7. 10 (d. ./ 8.3 Hz, 1H), 6.97 (d,

J = 12.9 Hz, H), 4.69 (s, 2H), 3.97 (d, = 5.2 Hz, 2H) H), 3.64-3.39 (m, 2H), 3.30-3.1 8 (m, 2H),

3.08-3.00 (m, H), 2.07-1 .93 (m, 3H), 1.87-1 .78 (m, 1). 1.19- 1.05 (m, 4H), 0.92-0.82 (m, 2H), 0.68-

0.63 (m, 2H); MS(ES+) m/z 557. 1, 556. 1 (M + 1) .

EXAMPLE 365

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -((3-(trifluoromethyl)pyridin-2-

y l)m ethyl)p iperidin -4-y l)

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((3-

(trifluoromethyl)pyridin-2-yl)methyl)piperidin-4-yl)methoxy)benz^ acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.06 g, 23%): * I NMR (300 MHz, DM SO- ) δ .89 (br s, III), 9.98 (b rs, H), 8.95 (d, ./

4.8 Hz, IH), 8.32 (d, J = 7.7 Hz, IH), 7.7 1 (dd, / 8.0, 4.9 Hz, IH), 7.11 d. ./ 8.3 Hz, IH), 6.97 (d,

= 12.9 Hz, IH), 4.69 (s, 2H), 3.97 (d, = 5.1 Hz, 2H) IH), 3.60-3.48 ( , 2H), 3.30-3. 8 (m, 2H),

3.08-3.00 (m, IH), 2.07-1 .93 (m, 3H), 1.87- 1.78 (m, 2H), 1.19-1 .05 (m, 4H), 0.92-0.82 (m, 2H), 0.68-

0.63 (m, 2H); MS(ES+) m/z 53 1.0, 530.0 (M + 1).



EXAMPLE 366

Synthesis of 4-((l-((4-bromo-5-chloro-2-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluoro -N-(methylsulfonyl)benzamide

Step 1. Preparation of 4-((l -((4-bromo-5 -chloro-2-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoic acid

To a mixture of -buty 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate (0.50 g, 1.43

mmol) and triethylamine (0.4 m .) in anhydrous tetrahydrofuran (5 mL) was added 4-bromo-5-chloro-

2-fluorobenzene- -sulfonyl chloride (0 66 g, 2.15 mmol). After stirring at ambient temperature for 16

hours, the reaction mixture was diluted with ethyl acetate (5 mL), washed with 1M aqueous

hydrochloric acid solution (3 x mL), dried over anhydrous sodium sulfate and filtered. The filtrate

was concentrated invacuo and the residue was redissolved in dichlorom ethane (5 mL) and

trifluoroacetic acid (2 mL) The reaction mixture was stirred at ambient temperature for 3 hours and

concentrated invacuo. The residue was triturated with ether to afford the title compound as a colorless

solid (0.30 g, 37%). Which was used directly in the next step without any further purification:

MS(ES+) m/z 567.1, 565.1 (M + 1).

Step 2. Preparation of 4-((l -((4-bromo-5-chloro-2-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluoro -N-

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)be

yl)methoxy)-5-cyclopropy]-2-fluorobenzoic acid with 4-((l-((4-bromo-5-chloro-2-

fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title

compound was obtained as a colorless solid (0.06 g, 36%): NMR (300 MHz, ' i) ']·. δ 8.70 (d, J ------



15.0 Hz, 1H), 7.93 (d, ,/= 6.0 Hz, 1H), 7.62-7.49 (m, 2H), 6.56 (d, J = 15.0 Hz, 1H), 4.03-3.93 (m,

2H), 3.93-3.86 (m, 2H), 3.41 (s, 3 ), 2.73-2.60 (m, 2H), 2.03-1.79 (m, 4 ), 1.48-1.27 (m, 211), 0.95-

0.81 (m, 2H), 0.71-0.59 (m, 2 ·: M S (ES+) m/z 645.0, 643.0 (M + 1).

EXAMPLE 367

Synthesis of 4-((l-((4-bromo-5-chloro-2-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-N-(cyclopr

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-(( 1-((4-bromo-5-chloro-2-

fluorophenyl)sulfony])piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.01 g, 6%): NMR (300 MHz, \ lS )-.:/,) δ 1.82, (br s, 1H), 8.16 id. ./ Hz, 1H), 7.91

(d, ./= 12.0 Hz, 1H), 7.12 (d, J = 6.0 Hz, 1H), 6.94 (d, ./= 6.0 Hz, 1H), 4.02-3.91 (m, 2H), 3.80-3.68

( , 2H), 3.13-2.99 (m, 1H), 2.75-2.60 (m, 2H), 2.05-1 .79 ( , 2H), 1.44-1.18 (m, 4H), 1.17-1.03 (m,

4 . 0.93-0.79 (m, 2H , 0.71-0.6 (in, 2H); MS(ES+) m/z 671.0, 669.0 (M + 1).

EXAMPLE 368

Synthesis of 4-((l-((4-bromo-3-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluoro -N -(methy



Step . Preparation of 4-((l-((4-bromo-3-fluoropbenyl)sulfonyl)piperidin

cyciopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 4-bromo-3-

fluorobenzene-l-sulfonyl chloride, the title compound was obtained as a colorless solid (0.30 g, 75%):

MS(ES-) /z 528.1, 526.1 (M - 1).

Step 2 . Preparation of 4-((l-((4-bromo-3-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cMoro-2-fluoro-5-(trMuoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-f!uorobenzoic acid with 4~((l-((4~bromo~3-

fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title

compound was obtained as a colorless solid (0.05 g, 30%): NMR (300 MHz, DMSO- ) δ .85 (s,

1H), 7.98 (dd, J = 8.3, 6.8 Hz, 1H), 7.72 (dd, ./ 8.2, 1.9 Hz, 1H), 7.49 id. ./ 8.3, 1.8 Hz, 1H), 7.09

(d, ./= 8.3 Hz, 1H), 6.88 (d, J = 12.9 Hz, H), 3.93 (d, ./= 5.9 Hz, 2H), 3.74 (d, ./= 12.2 Hz, 2H),

3.29 (s, 3H), 2.40-2.32 (m, 2H), .99-1 .89 (m, 2H), 1.89-1.76 ( , 2H), 1.42-1.30 (m, 2H), 0.89-0.80

( , 2Ii), 0.64-0.59 (m, 2H); MS(ES+) m/z 609. , 607.0 (M + 1) .



Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoiOpiperidin-4-

yl)methoxy)-5-cyelopropyl-2-fIuorobenzoic acid with 4-((l -((4-bromo-3-

fluorophenyl)sulfonyl)piperidm-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and to replace

methanesuifonamide with cyclopropyisulfonamide, the title compound was obtained as a colorless

solid (0.08 g, 46%): NMR (300 MHz, MS - ) S 1.79 (br s, 1H), 7.98 (dd, J = 8.3, 6.4 Hz, 1H),

7.72 (dd, J = 8.2, 1.9 Hz, IH), 7.49 (d, = 8.3, 1.8 Hz, I H), 7.08 (d, J = 8.3 Hz, IH), 6.89 (d, ./ = 12.9

Hz, H), 3.90 (d, = 5.4 Hz, 2H), 3.70 (d, J = 1 .4 Hz, 2H), 3.07-2.98 (m, IH), 2.36 (t, = 10.9, 0.9,

2H), 1.98-1 .87 (rn, ), 1.43- 1.27 (m, 2H), 1.11-1.04 (m, 3H), 0.88-0.78 ( , 4H), 0.64-0.59 (m, 2H);

MS(ES-+j m!z 635 .1, 633. 1 (M + ) .

EXAMPLE 370

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -((2-

(tri fluoromethyl)phenyl)

Step 1. Preparation of 5-cyclopropyl-2-fluoro-4-((l -((2-(trifluoromethyl)phenyl)sulfonyl)piperidin-4-

yi)methoxy)benzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 2-



(trif!uoromethyl)benzerte-] -sulfonyl chloride, the title compound (0.24 g, 59% yield) was obtained as

a colorless solid: MS(ES-) m/z 500. 1 (M - 1) .

Step 2 . Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -((2-

(trifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)methoxy)

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((2-

(lxifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)methoxy)ben^ acid, the title compound was

obtained as a colorless solid (0.06 g, 36%): H NMR (300 MHz, M SO- ) δ 1 .86 (br s, H), 8.05-

7.98 (m, 2H), 7.98-7.84 (m, 2H), 7.09 (d, J = 8.3 Hz, IH), 6.91 (d, = 13.0 Hz, H), 3.93 (d, J = 5.9

Hz, 2H), 3.74 (d, ,/ = 12.2 Hz, 2H), 3.28 (s, 3H), 2.8 -2.69 (m, 2H), 1.98-1 .89 (m, 1). 1.85- 1.76 (m,

2H), 1.42-1 .27 (m, 2H), 0.87-0.80 (m, 2H), 0.65-0.60 (m, 2H); MS(ES+) /z 579. 1 (M + 1).

EXAMPLE 371

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l -((2-

(tri fluoromethy l)phenyl)

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((2-

(trifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0. 10 g, 66%): NMR (300 MHz, DMSO- ) 1 .80 (br s, 1H), 8.05-7.98 (m, 2H), 7.90-7.87

(m, 2H), 7.09 ./ 8.3 Hz, ). 6.91 (d, ./ 13.0 Hz, IH), 6.75 (brs, H i ). 3.94 i J 5.9 Hz, 2H),

3.70 (d, J = 11.1 Hz, 2H), 3.74 (d, = 12.4 Hz, 2H), 3.07-2.91 (m, IH), 2.82-2.71 (m, 2H), 2.35-1 .89

(m, 2 ), 1.89- 1.77 (m, 2H), 1.42-1 .26 (m, 2H), 1. 1- 1.02 (m, 3 ), 0.89-0.78 (m, 4H), 0.66-0.58 (rn,

2H); MS(ES-i-) m!z 605.2, 607. (M + 1) .



EXAMPLE 372

Synthesis of 5-cyclopropyl-2-fluoiO -N -(methylsulfonyl)-4-((l -((4-

(tri uoromethyl pl ny

Step 1. Preparation of 5-cyclopropyl-2-fluoro-4-((l -((4-(trifluoiOmethyl)phenyl)sulfonyl)piperidin-4-

yl)methoxy)benzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 4-

(trifluoromethyl)benzene- 1-sulfonyl chloride, the title compound was obtained as a colorless solid

(0 27 g, 66%): MS(ES+) m!z 502 1 (M + 1).

Step 2. Preparation of 5-cyclopiOpyl-2-fluoro -N -(methylsulfonyl)-4-((l -((4-

(1 ifl oromethyl)phenyl)s

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoiOpiperidin-4-

yl)methoxy)-5-cyclopropy!-2-fluorobenzoic acid with 5-cyclopropyi-2-fluoro-4-((l -((4-

(trifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, the title compound was

obtained as a colorless solid (0.05 g, 29%): H NMR (300 MHz, DMSO-t/g) δ \ 1.85 (br s, ), 8.01 (d,

J 8.5 Hz, 2H), 7.93 (d, J 8.4 Hz, 2H), 7.08 (d, J 8.3 Hz, III), 6.89 (d, J ------- 13.0 Hz, I), 3.89 (d,

./ 5.4 Hz, 2H), 3 69 d. ./ 11.4 Hz, 2H), 3.29 (s, 3H), 2.38-2.27 (m, 2H), 1.984.88 (m, 1H), 1.87-

1.74 (m, 3H), 1.44-1.26 (m, ? \ . 0.86-0.78 (m, 2H , 0.64-0.59 (m, 2H); MS(ES+)

miz 579.1 (M + 1).



EXAMPLE 373

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l -((4-

(trifluoromethyl)phenyl)sulfony^ (

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cMoro-2-fluoro-5-(trMuoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-f!uorobenzoic acid with 5~cyeiopropyS-2~fluoro~4-((l -((4-

(triiluoromethyl)phenyl)sulfonyi)piperidin-4-yl)methoxy)benzoic acid, and to replace

mcthanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.09 g, 58%): NMR (300 MHz, i)ViS( )-./,. δ 11.78 (br s, H), 8.00 (d, J = 8.6 Hz, 1). 7.94

(d, ./ = 8.4 Hz, 2H), 7.08 (d, J = 8.3 Hz, H), 6.89 (d, J = 12.9 Hz, IH), 6.75 (s, H), 3.89 (d, J = 5.4

Hz, 2H), 3.70 (d, ,/ = 1 .1 Hz, 2H), 3.07-2.98 (m, H), 2.42-2.26 (m, 2H), 1.98-1 .89 (m, IH), 1.88-

1.72 (m, 2H), 1.444 .28 (m, 2H), 1.11- 1.02 (m, 3H), 0.89-0.78 (m, 4H), 0.67-0.58 (m, 2 ·: MS(ES +j

m/z 605.2, 607. 1 (M + 1).

EXAMPLE 374

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -((3-

(tri fluoromethyl)p

Step 1. Preparation of 5-cyclopropyl-2-fluoro-4-((l -((3-(trifiuoromethy3)pheny3)sulfonyi)piperidin-4-

yl)methoxy)benzoic acid



Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 3-

(trifluoromethyl)benzene-l-sulfonyl chloride, the title compound was obtained as a colorless solid

(0.21 g, 52%): MS(ES-) m z 500. (M - 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l-((3-

(tri fl uoromethyl)phenyl)

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cMoro-2-fluoro-5-(trMuoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-f!uorobenzoic acid with 5-cyelopropyl-2~fluoro-4-((i -((3-

(lTifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, the title compound was

obtained as a colorless solid (0.08 g, 50%): NMR (300 MHz, DMSO- d6) δ 1.89 (br s, 1H), 8.18-

8.06 ( , 2H), 8.00-7.88 (m, 2H), 7.1 (d, ,/ = 9.0 Hz, 1H), 6.92 (d, J = 15.0 Hz, H), 3.97-3.88 (m,

2H), 3.82-3.70 ( n , 2H), 3.33 (s, 3H), 2.41-2.28 (m, 2H), 2.02-1.91 (m, IH), 1.88-1.75 m, 3H), 1.49-

1.30 (m, 2H), 0.9-0.8 (m, 2H), 0.7-0.6 (m, 2H); MS(ES-) /z 577.2 (M 1).

EXAMPLE 375

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l -((3-

(trifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cMoro-2-fluoro-5-(trMuoromeihyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropy]-2-fluorobenzoic acid with 5-cyc1opropyl-2-f!uoro-4-((] -((3-

(trifluoromethyl)pheny])sulfonyi)piperidin-4-yi)methoxy)benzoic acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.04 g, 70%): NMR (300 MHz, DMSO - ) δ 11.82 (br s, IH), 8.18-8.04 (m, 3H), 8.00-7.88



( , 1). 7 10 (d, 9.0 Hz, 1H), 6.91 (d, = 15.0 Hz, lH), 3.98-3.87 (m, 2H), 3.82-3.70 (m, 2H),

3. 12-3.00 (m, III), 2.42-2.29 (m, 2H), 2.01 - 1.91 ( , ), 1.9 1- .76 (m, 2H), 1.48- 1.30 (m, 2H), 1.28-

1.04 (m, 4H), 0.93 -0.8 1 (m, 2H), 0.70-0.60 (r , 2H); MS(ES+) m z 605.2 (M + 1).

EXAMPLE 376

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -((tetrahydro-2 H -pyran-4-

yl)sulfonyl)piperidin-4-yl)methoxy)benzamide

Step 1. Preparation of 5-cyclopropyl-2-fluoro-4-(( 1-((tetrahydro-2 H -pyran-4-yl)sulfonyl)piperidin-4-

yl)methoxy)benzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene- l -sulfonyl chloride with tetrahydro~2H~pyran~

4-sulfonyl chloride, the title compound (0. 10 g, 26% yield) was obtained as a colorless gum: MS(ES-)

m/z 400.2 (M - 1) .

Step 2. Preparation of 5-cyclopropyl-2-fluoro-;V-(methylsu1fony])-4-((l -((tetrahydro-2 H -pyran-4-

yl)sulfonyl)piperidin-4-yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((tetrahydro-2 H -

pyran-4-y3)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, the title compound was obtained as a

colorless solid (0.05 g, 76%): I 1 NMR (300 MHz, DMSO- 6) 5 Ί 1.87 (br s, ill), 7.10 (d, J 8.3 Hz,



1H), 6.93 (d,,/ 3.0 Hz, 1H), 3.96 id. ./ 6.1 Hz, 2H), 3.90-3.85 ( , 2H), 3.67-3.63 (m, 2H), 3.43-

3.25 (m, 6H), 2,97-2.89 (m, 2H), 2.02-1.93 (rn, 2H), 1.83-1.79 (m, 4H), 1.57 . ./ 12.4, 12.4, 4.7

Hz, 2H), 1.37-1.23 ( , 2H), 0.89-0.82 (m, 2H), 0.67-0.61 (m, 2H);MS(ES+) /z 519 (M + 1).

EXAMPLE 377

Synthesis of 5-eyclopropyl-A -icyclopropylsu]fony])-2-iluoro-4-((l-((tetrahydro-2 H -py

yl)sijlfonyl)piperidin-4-yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l--(3~chloro-2--fluoro-5-(fri^^

yl)methoxy)-5-cydopropyi-2-fIuorobenzoic acid with 5-cyclopropyi-2-fluoro-4-((l-((tetrahydro-2H-

pyran-4-yl)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, and to replace methanesulfonamide with

cyciopropylsuifonamide, the title compound was obtained as a colorless solid (0.04 g, 68%); H NMR

(300 MHz, i) \iS ( )·</,.) <yil.80 (br s, 1H), 7.10 (d, = 8.3 Hz, IH), 6.93 (d, J = 13.0 Hz, 1H), 3.96 (d,

J ----- 6.1 Hz, 2H), 3.90-3.85 ( , 2H), 3.67-3.63 (m, 2H), 3.43-3.25 (m, 3H), 3.08-2.89 ( , 3H), 2.02-

1.93 (m, 2H), 1.83-1.79 (m, 4H), 1.57 (ddd, = 4.6, 12.4, 12.4 Hz, 2H), 1.37-1.23 (m, 2H), 1.09-1.05

( , 4H), 0.89-0.82 (m, 2H), 0.66-0.61 (m, 2H);MS(ES+) m/z 545.1 (M + ]).

EXAMPLE 378

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -((4-

(trifl oromethoxy)



Step . Preparation of 5-cyclopropyl-2-fluoro-4-((l-((4-(trifluoromethoxy)phenyl)sulfonyl)piperidm-

4-yl)methoxy)benzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 4-

(trifluoromethoxy)benzene-l-sulfonyl chloride, the title compound was obtained as a colorless gum

(0.25 g, 60%): MS(ES-) mJz 516.2 (M - 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l

(tri fl orometho ide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoiOpiperidin-4-

yl)methoxy)-5-cyclopropyl-2-f!uorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((4-

(trifluoromethoxy)phenyl)suifonyl)piperidin-4-y])meihoxy)benzoic acid, the title compound was

obtained as a colorless solid (0.06 g, 36%): NMR (300 MHz, DMSC ) 1.85 (br s, 1H), 7.86 (d,

J 8.5 Hz, 2 !). 7.60 (d, ./ 8.5 Hz, 2H), 7.09 (d, J 8.3 Hz, III), 6.88 d. ./ 12.9 Hz, I), 3.89 (d,

.]= 5.1 Hz, 2H), 3.70-3.66 (m, 2H), 3.27 (s, 3H), 2.34-2.26 (m, 2H), 1.98-1.89 (m, 1H), 1.84-1.80 (m,

3H), 1.41-1.29 (m, 2H), 0.86-0.80 (m, 2H), 0.64-0.59 (m, 2H);MS(ES+) m/z 595.0 (M + 1).

EXAMPLE 379

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l-((4-

(trifluoromethoxy)



Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((4-

(lxifluoromethoxy)p!ienyl)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.01 g, 6 ) NMR (300 MHz, DMS -i ) «51 .79 (br s, III), 7.88-7.84 (m, 2H), 7.62-7.59

( n. 2 !). 7.08 (d, ./ 8.3 z, HI), 6.89 (d, J 3.0 Hz, Hi), 3.90 (d, ./ 5.4 Hz, 2H), 3.70-3.66 (m,

2H), 3.07-2.98 (m, 1H), 2.33-2.26 ( , 2H), 1.984 .89 (m, IH), 1.84- 1.80 (m, 3H), 1.4 1- 1.28 ( , 2H),

1.08-1 .04 (m, 4H), 0.86-0.80 (m, 2H), 0.64-0.59 (m, 2H);MS(ES+) m/z 621 .0 (M + 1) .

EXAMPLE 38

Synthesis of 5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((l -((3,4,5-

trifluorophenyl)sulfonyl)piperidin-4-yl)methoxy)benzamide

Step 1. Preparation of 5-cyclopropyi-2-fluoro-4-((l -((3,4,5-trifluorophenyl)sulfonyl)piperidjn-4-

yl)methoxy)benzoic acid

Following the procedure as described i Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l -sulfonyl chloride with 3,4,5-

trifluorobenzene- 1-sulfonyl chloride, the title compound was obtained as a colorless gum (0 23 g,

59%): MS(ES+) m/z 488. 1 (M + 1).



Step 2. Preparation of 5-cyclopropyl-2-fluoro -N-(methylsu1fony1}

trifl orophenyl)s lfonyl)pip

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((3,4,5-

trifluorophenyl)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, the title compound was obtained as a

colorless solid (0.08 g, 49%): NMR (300 MHz, DMSO- 6) δ 1.89 (br s, HI), 7.86-7.71 (m, 211),

7.13 (d, J === 9.0 Hz, 1H), (d, ./ 12.0 Hz, 1H), 4.00-3.89 (m, 2H), 3.77-3.64 (m, 2H), 2.47-2.36 (m,

2H), 2.03-1.91 (m, 2H), 1.90-1.74 (m, 3H), 1.48-1.20 (m, 4H), 0.92-0.81 (m, 2H), 0.70-0.62 (m, 2H).

EXAMPLE 381

Synthesis of 5-cyclopropyl -N- (cyclopropylsulfonyl)-2-fluoro-4-(( 1-((3,4,5-

trifluorophenyl)sulfonyl)piperidin-4-yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-ch]oro-2-fluoro-5-(trifluoromethyl )b e y ])-4-fluoropiperidm-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -((3,4,5-

trifluorophenyl)sulfonyl)piperidin-4-yl)methoxy)benzoic acid, and to replace methanesulfonamide

with cyclopropylsulfonamide, the title compound was obtained as a colorless solid (0.05 g, 31%):

NMR (300 MHz, DMSO- 6) δ 11.82 (br s, i). 7.88-7.75 (m, 2H), 7.11 (d, . = 9.0 Hz, IH), 6.94 (d,

J - 15.0 Hz, IH), 3.98-3.89 (m, 2H), 3.77-3.66 (m, 2H), 3.1 1-3.00 (m, IH), 2.47-2.37 (m, 3 ), 2.04-

1.92 (m ,1H), 1.904.76 (m, 3H), 1.47-1.31 (m, 2H), 1.16-1.04 (m, 3H), 0.90-0.80 (m, 2H), 0.71-0.61

(m, 2H); MS(ES+) mJz 591.2 (M + 1).



EXAMPLE 382

Synthesis of 4-((l-((3-chloro-4-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluoro-N -(methylsulfony

Step 1. Preparation of 4-((l-((3-chloro-4-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described i Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l -sulfonyl chloride with 3-chloro-4-

fluorobenzene- 1-sulfonyl chloride, the title compound was obtained as a colorless gum (0 23 g, 59%):

MS(ES-) m/z 488. 1, 486. 1 (M - 1).

Step 2. Preparation of 4-((l -((3-chloiO-4-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5 -

cyclopropyl-2-iluoro ¥ -

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l -((3-chloro-4-

fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5 -cyclopropyl-2- fluorobenzoic acid, the title

compound was obtained as a colorless solid (0.03 g, 7%): NMR (300 MHz, !) MS )-./,. «5 11.88

(br s, 1H), 7.93 (dd, J = 2.0, 6.8 Hz, 1H), 7.78-7.64 (m, 2H), 7.09 (d, J = 8.3 Hz, 1H), 6.87 (d, J =

12.9 Hz, 1H), 3.90 (d, ,/ = 5.1 Hz, 2H), 3.70-3.66 (m, 2H), 3.25 (s, 3H), 2.38-2.30 ( , 2H), 1.96- 1.80

(m, 4H), 1.41 - 1.27 (m, 2H), 0.86-0.80 (m, 2H), 0.64-0.59 (m, 2H);MS(ES-) m/z 56 1.1 (M - 1).



EXAMPLE 383

Synthesis of 4-((l-((3-chloro-4-fluorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l -((3-chloro-4-

fluorophenyl)sulfony])piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0 04 g, 25%): NMR (300 MHz, DMSG- ) δ 11.78 (br s, 1H), 7.93 (dd, J = 2.1, 6.8 Hz, ),

7.78-7.64 (m, 2H), 7.08 (d, J = 8.3 Hz, IH), 6.90 . 13.0 Hz, ). 3.90 { . 5.3 Hz, 2H), 3.70-

3.66 ( , 2H), 3.07-2.99 (m, H), 2.37-2.30 (m, 2H), 1.98-1.80 ( , 4H), 1.41-1.29 (m, 2H), 1.09-1.05

(m, 4H), 0.86-0.80 (m, 2H), 0.64-0.59 ( , 2H);MS(ES+) mlz 589.0, 591.0 (M + 1).

EXAMPLE 384

Synthesis of 4-((l-((2-ehloro-4-(trifiuoromethy!)ph

cyclopropyl-2-f!uoro ¥-

Step 1. Preparation of 4-((l-((2-chloro-4-(1rifluoromethyl)pheny])sulfonyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 2-chloro-4-



(trif!uoromethyl)benzene-] -sulfonyl chloride, the title compound was obtained as a colorless gum:

(0.26 g, 6 %) MS(ES-) rn/z 534.0, 532. 1 (M - 1).

Step 2 . Preparation of 4-((l -(( 2-eMoro-4-(trifluoromethyl)ph

cyclopropyS -2-flu oro- -(m ethy Ssu fony])benzami de

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethy1)benzyl)-4-fluoro^

yi)methoxy)-5-cyeiopropyl-2-fiuorobenzoic acid with 4-((l -((2-chloro-4-

(trifluoromethyl)phenyl)sulfony acid, the

title compound was obtained as a colorless solid (0.08 g, 49%): H NMR (300 MHz, DMSO--¼) δ

11.86 (br s, 1H), 8.16-8.15 (m, IH), 8.07-8.04 (m, 1H), 7.94 (d, = 8.3 Hz, 1H), 7.09 (d, J = 8.3 Hz,

i ). 6.9 id. . 13.0 Hz, IH), 3.93 , J = 5.8 Hz, 2H), 3.80-3.76 (m, 2H), 3.30 (s, 3 2.86-2.79 (m,

2 ), 1.98-1.80 (m, 4H), 1.39-1.26 (m, 2H), 0.86-0.80 (m, 2H), 0.65-0.60 ( n , 2H);MS(ES+) rn/z 613.0,

615.0 (M + 1).

EXAMPLE 385

Synthesis of 4-(( l~((2-chioro-4-(trifluQromethyl)pheny

cyclopropyl -N -(

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-(( l -(3-c oro-2-fluoro-5-(trMuoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l ~((2-cbloro~4~

(trifluoromethyl)phenyl)sulfonyl)piperi acid, and to

replace methanesulfonamide with cyclopropyisulfonamide, the title compound was obtained as a

colorless solid (0.03 g , 14%): lH NMR (300 MHz, DMSO-a 6) δ 1.79 (br s, H), 8.16-8. 15 (m, H),

8.07-8.04 (m, IH), 7.94 (d, J = 8.3 Hz, IH), 7.08 (d, ./ 8.3 Hz, IH), 6.91 (d, J = 13.0 Hz, IH), 3.93

(d, J = 5.8 Hz, 2H), 3.80-3.76 ( , 1). 3.07-2.99 (m, H), 2.86-2.79 (m, 2H), .98- .80 (m, 4H),



1.39-1.26 (m, 2H), 1.09-1.056 (ra, 4H), 0.86-0.80 (m, 2H), 0.64-0.59 (m, 2H);MS(ES+) miz 639.0,

641.0 (M + ).

EXAMPLE 386

Synthesis of 5-cyclopropyl-2-fluoro-4-((l-((4-fluoro-2-methylpheny])sulfonyl)piperidin-4-

yl)methoxy )-N -(methylsulfonyl)benzamide

Step . Preparation of 5-cyclopropyl-2-f!uoro-4-((l -((4-fluoro-2-raethylphenyl)sulfony])piperidin-4-

yl)methoxy)benzoic acid

Following the procedure as described in Example 366 step i and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 4-fluoro-2-

methylbenzene-l-sulfonyl chloride, the title compound was obtained as a colorless gum (0.28 g,

75%): MS(ES-) m/z 464.1 (M - ) .

Step 2 . Preparation of 5-cyclopropyl-2-tluoro-4-((l -((4-fluoro-2-methylphenyl)sulfonyl)piperidin-4-

yl)methoxy )-N -(methylsulfonyl)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5 -cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-(( i -((4-fluoro-2-

methylphenyl)sulfonyl)piperidin-4-yl)methoxy)benzo ic acid, the title compound was obtained as a

colorless solid (0.06 g, 36%): lH NMR (300 MHz, S )-</,,! δ 1 .86 (br s, 1H), 7.84 (dd, = 8.8, 5.9

Hz, 1H), 7.33 (dd, J = 10.0, 2.6 Hz, IH), 7.23 (ddd, J = 8.6, 8.6, 2.8 Hz, IH), 7.09 (d, J = 8.3 Hz, H),

6.91 (d, J 13.0 Hz, Hi), 3.92 (d, J - 5.8, 2H), 3.62 . . 12.0, 2H), 3.30 (s, 3H), 2.68-154 (m, 2H),



2 53 (s, 3H), 1.99-1.75 (m, 4H), .40-1 .26 (m, 2H), 0.87-0.81 (m, 2H), 0.65-0.60 (m, 2H); MS(ES-)

m/z 542.0, 541.0 ((M - 1).

EXAMPLE 387

Synthesis of 5-cyclopropyl -N -(cyclopropylsu]fonyl)-2-fluoro-4-((l-((4-fluoro-2-

methylphenyl)s

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l-((4-fluoro-2-

methylphenyl)su1fony1)piperidin-4-yl)methoxy)benzoic acid, and to replace methanesulfonamide with

cyciopropylsuifonamide, the title compound was obtained as a colorless solid (0.01 g, 6%): II NMR

(300 MHz, i \ SO · , δ 1.79 (br s, i). 7.84 (dd, ./ 8.8, 5.9 Hz, ). 7.33 (dd, J = 10.0, 2.6 Hz,

1H), 7.23 (ddd, = 8.5, 8.5, 2.7 Hz, IH), 7.08 (d, J = 8.3 Hz, IH), 6.92 (d, ./= 12.9 Hz, IH), 3.92 (d, J

5.8, 2H), 3.63 (d, J = 12.1, 2H), 3.30 (s, 3H), 3.08-2.99 (m, H), 2.68-154 (m, 2H), 2.53 (s, 3H),

1.99-1.75 (m, 4H), 1.41-1.22 (m, 2H), 1.11-1.01 (m, 4H), 0.87-0.81 (m, 2H), 0.65-0.60 (m, 2 ) ;

MS(ES+) m/z 570.0, 569.0 ((M + 1).

EXAMPLE 388

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l-(naphthalen-2-ylsulfonyl)piperidin-4-

yl)methoxy)benzami



Step 1. Preparation of 5-cyc1opropyl-2-f!uoro-4-((] -(naphthalen-2-ylsulfonyl)piperidin-4-

yl)methoxy)benzoic acid

Following the procedure as described i Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-sulfonyl chloride with 4-fluoro-2-

methylbenzene- 1-sulfonyl chloride, the title compound was obtained as a colorless gum (0.28 g,

72%): MS(ES-) m/z 482.1 (M - 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l-(naphthalen-2-

ylsulfonyl)piperidin-4-yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l-(naphthalen-2-

ylsulfonyl)piperidm-4-yl)methoxy)benzoic acid, the title compound was obtained as a colorless solid

(0.06 g, 36%): "Ή NMR (300 MHz, MSO- ) δ 11.84 (br s, 1H), 8.41 (s, 1H), 8.19-8.12 (m, 2H),

8.06-8.04 (m, 1H), 7.75-7.63 (m, 3H), 7.07 id. 8.3 Hz, H), 6.87 (d, J = 13.0 Hz, IH), 3.87 (d, ,/

5.6 Hz, 2H), 3.77-3.73 ( , 2H), 3.28 (s, 3H), 2.34-2.27 (m, 2H), 1.93-1.78 ( , 4H), 1.44-1.30 (m, 2H),

0.83-0.76 (m, 2H), 0.62-0.57 (m, 2H);MS(ES+) z 561.1 (M + 1).



EXAMPLE 389

Synthesis of 5-cyclopropyl-N-(cyclopropylsulfonyl)-2-fluoro-4-((l-(naphthalen-2-

ylsulfonyl)piperidin-4-yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3 -chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-eyclopropyl-2-fiuorobenzoie acid with 5-cyclopropyl-2-fluoro-4-((l -(naphthalen-2-

ylsu1fony])piperidin-4-yl)methoxy)benzoic acid, and to replace methanesulfonamide with

cyclopropylsulfonamide, the title compound was obtained as a colorless solid (0.01 g, 6%): II NMR

(300 MHz, DM S - ) 11.77 (br s, 1H), 8.41 (s, H), 8. 9-8. 2 (m, 2H), 8.06-8.03 (m, 1H), 7.75-

7.63 (m. . . 7.06 (d, J = 8.3 Hz, IH), 6.87 ./ 13 .0 Hz, ). 3.87 (d, J = 5.5 Hz, 2H), 3.77-3.74

(m, 2H), 3.07-2.98 (m, IH), 2.34-2.27 (m, 2H), 1.93-1 .73 (m, 4H), .43-1 .32 (m, ?. . 1.09-1 .05 (m,

4H), 0.82-0.76 (m, 2H), 0.62-0.56 (m, 2H);MS(ES+) miz 585. (M + 1).

EXAMPLE 390

Synthesis of 4-((l-((4-bromo-3-chlorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fl o -N -(methyls

Step 1. Preparation of 4-((l-((4-biOmo-3 -chlorophenyl)sulfonyl)piperidin-4-yl)methoxy)-

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene- l -sulfonyl chloride with 4-bromo-3-



chlorobenzene-l-sulfonyl chloride, the title compound was obtained as a colorless gum (0.34 g, 78%):

MS(ES-) z 544.0, 542.1 (M - 1).

Step 2 . Preparation of 4-((l -((4-bromo~3-ch orophenyl)si fony )p iperidin~4-yl)methoxy)~5-

cyclopropyl-2-fluoro-V-

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cMoro-2-fluoro-5-(trMuoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l-((4-bromo-3-

chlorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title

compound was obtained as a colorless solid (0.06 g, 36%): NMR (300 MHz, d6-DMSO) δ 11.89

(br s, 1H), 8.07 ( d, = 9.0 Hz, 1H), 7.95-7.89 (d, J = 3.0 Hz, 1H), 7.62 (dd, J = 12.0, 3.0 Hz, 1H),

7.13 (d. ./ 9.0. H), 6.93 (d, J = 12.0 Hz, H), 3.98-3.87 (m, 2H), 3.77-3.64 (m, 2H), 3.31 (s, 3H),

2.46-2.32 (m, 2H), 2.03-1.92 (m, i l), 1.91-1.76 ( , 3ΙΓ), 1.49-1.30 (m, 2H), 0.94-0.81 (m, 2H), 0.71-

0.61 ( , 2H); MS(ES+) m/z 625.0, 627.0 (M + 1)

EXAMPLE 391

Synthesis of 4-((l-((4-bromo-3-chlorophenyl)sulfonyl)piperidin-4-yl)methoxy)-5-cyclopropyl-N-

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l-((4-bromo-3-

chlorophenyi)sulfonyi)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and to replace

methanesulfonamide with cyclopropylsu!fonamide, the title compound was obtained as a colorless

solid (0.01 g, 6%): H NMR (300 MHz, DMS - 6) 1.82 (br s, 1H), 8.06 ( d. ./ 9 Hz, 1H), 7.92 id.

= 3Hz, IH), 7.62 (dd, J = 12 Hz, 3 Hz, IH), 7.1 1 (d, J = 9 Hz, IH), 6.93 (d, = 12Hz, IH), 3.99-



3 89 (ra, 2H), 3.76-3.63 (m, 2H), 3.12-2.99 (m, 1H), 2.43-2.32 (ra, 3H), 2.0 -1.9 (m, H), 1.91-1 .74

(m, 4 ), 1.48-1.29 (m, 2 ), 1.16-1.05 (ra, 2 ), 0.93-0.82 (m, 2H), 0.70-0.6 l(m, 2H); MS(ES+) m/z

653.0, 651.0 (M + 1).

EXAMPLE 392

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l-(oxetan-3-ylsulfonyl)piperidin-4-

yl)methoxy)benzami

Step 1. Preparation of 5-cyciopropyl-2-iTuoro-4-((l -(oxetan-3-ylsulfonyl)piperidin-4-

yi)methoxy)benzoic acid

Following the procedure as described in Example 366 step 1 and making non-critical variations as

required to replace 4-bromo-5-chloro-2-fluorobenzene-l-suifonyl chloride with oxetane-3-sulfonyl

chloride, the title compound was obtained as a colorless gum (0.14 g, 39%): MS(ES-)

z 512.1 (M - 1).

Step 2 . Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -(oxetan-3-

ylsu1fony])piperi din-4-yl

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-ch]oro-2-fluoro-5-(trifluoromethyl)benzy])-4-fluoropiperidin-4-

yi)methoxy)-5-cyciopropy]-2-fluorobenzoic acid with 5-cyciopropyl-2-fIuoro-4-((l -(oxetan-3-

ylsulfonyl)piperidin-4-yl)methoxy)benzoic acid, the title compound was obtained as a colorless solid

(0.03 g, 35%): ¾ NMR (300 MHz, i)VlS( )- /,. 1 .86 (br s, ), 7. (d, = 8.3 Hz, ), 6.92 (d,



J= 13.0 Hz, 1H), 4 80-4.66 (m, 5H), 3.94 (d, J = 6.0 Hz, 2H), 3.62-3.58 (m, 2H), 3.29 (s, 3H), 2.80-

2.72 (m, 2H), 2,02-1.80 (m, 4H), 1.34-1.20 (rn, 211), 0.89-0.82 (m, 2H), 0.66-0.61 (m, 2H);MS(ES-)

miz 489.1 (M - 1).

EXAMPLE 393

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l-(oxetan-3-ylsulfonyl)piperidin-4-

yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoiOpiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyi-2-fluoro-4-((l-(oxetan-3-

ylsulfonyl)piperidm-4-yl)methoxy)benzoic acid, and to replace methanesulfon mide with

cyciopropylsuifonamide, the title compound was obtained as a colorless solid (0.07 g, 76%): H NMR

(300 MHz, DMSO-i¾) 11.79 (br s, 1H), 7.09 (d, = 8.3 Hz, IH), 6.93 (d, = 13.0 Hz, 1H), 4.80-

4.66 (m, 5H), 3.95 (d, J = 6.0 Hz, 2H), 3.62-3.58 (m, 2H), 3.08-3.00 (m, H), 2.80-2.73 (m, 2H),

2.02-1.80 (m, 4H), 1.35-1.20 (rn, 2H), 1.10-1.06 (m, 4H), 0.89-0.83 (m, 2H), 0.66-0.61 (m,

2H);MS(ES-) m!z 515.2 (M - 1).

EXAMPLE 394

Synthesis of 5-cyclopropyl -N -(cyclopropylsu]fony])-2-fluoro-4-(( 1-(methylsulfonyl)piperidin-4-

yl)methoxy)benzami



Step . Preparation of methyl 5-cyclopropy1-2-fluoro-4-((l-(methylsulfonyl)pipeddm-4-

yl)methoxy)benzoate

To a cooled (0 °C) solution of 4-bromo-2-chlorobenzyl alcohol (0.75 g, 3.40 mmol) in anhydrous

tetraliydrofuran (20 mL) was added methanesulfonyl chloride (0.66 mL, 8.50 mmol) and V-

diisopropylethylamine ( 1.5 mL, 8.50 mmol). After stirring at 0 °C under a nitrogen atmosphere for 40

minutes, the reaction mixture was diluted with ethyl acetate ( 00 mL), washed with 1 M hydrochloric

acid solution ( 100 mL) and brine ( 100 mL), dried over anhydrous magnesium sulfate, filtered and

concentrated invacuo. The residue was dissolved in anhydrous N,N -dimethylformamide (15 mL), and

methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride (0.98 g, 3.2 mmol)

and potassium carbonate ( 1 52 g, 1 0 mmol) were added to this solution. The reaction mixture was

heated at 90 °C under a nitrogen atmosphere for 7 hours, cooled to ambient temperature, diluted with

brine (200 mL) and extracted with ethyl acetate (2 x 150 mL). The combined organic layers were

dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The residue was

purified by column chromatography, eluting with a 0-50% gradient of ethyl acetate with 10%

isopropaiiol, 10% triethylamine in hexanes to afford the title compound as a colorless solid (0 30 g,

25%): Ή NMR (300 M z, CDC13) 7.43 (d, J 8.2 z, HI), 6.52 (d, J 12.6 Hz, 1H), 3.89-3.83 (m,

7i . 2.78 (s, 3H), 2.75-2.67 (m, 2H), 2.02- 1.94 (m, 4H), 1.63- 1.50 (m, 1). 0.92-0.87 (m, 2H), 0.65-

0.60 (m, 2H);MS(ES+) m/z 386. 1 (M + 1) .

Step 2 . Preparation of 5-cyclopropyi-2-fluoro-4-((l -(metliylsulfonyi)pjperidin-4-yl)methoxy)benzoic

acid

To a solution of methyl 5-cyclopropy]-2-fiuoro-4-((l -(methylsulfonyl)piperidin-4-

yi)methoxy)benzoate (0.30 g, 0.77 mmol) in tetrahydrofuran ( 10 mL), water (5 mL) was added

lithium hydroxide (0.40 g, 17.00 mmol). The mixture was refluxed for 4.5 hours, cooled to ambient

temperature. The reaction mixture was acidified with 1 M hydrochloric acid solution ( 1 0 ml ),

extracted with ethyl acetate ( 100 mL) and dichloromethane (2 x 1 0 mL). The combined organic

layers were dried over anhydrous magnesium sulfate, filtered and concentrated in vacuo to afford the



title compound as a colorless solid (0. 16 g, 57%). The aqueous layer contained solid that was filtered,

washed with water (50 mL) and diethyl ether (30 mL) to afford additional amount of the title

compound as a colorless solid (0.05 g, 18%): MS(ES-) mlz 370. 1 (M - 1).

Step 3. Preparation of 5-cyclopropyl -N -(cyclopropy]sulfonyl)-2-fluoro-4-((l -

(methylsulfonyl)piperidin-4-yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyi-2-fluoro-4-((l -

(methylsulfonyl)piperidin-4-yl)methoxy)benzoic acid and to replace methanesulfonamide with

cyclopropylsuifonaimde, the title compound was obtained as a colorless solid (0.06 g, 45%): NMR

(300 MHz, \ !S )·.:/, δ .80 (br s, IH), 7.09 ./ 8.3 Hz, ). 6.94 ( . 13.0 Hz, IH), 3.97 (d,

J ----- 5.8 Hz, 2H), 3.58-3.54 ( , 2H), 3.08-3.00 (m, H), 2.82 (s, 3H), 2.75-2.67 (m, 2H), 2.02- 1.84 ( ,

4H), 1.43-1 .30 ( , 2H), 1.09- 1.05 (m, 4H), 0.90-0.83 (m, 2H), 0.67-0.62 ( , 2H);MS(ES+) mlz 475. 1

(M + 1).

EXAMPLE 395

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsuifonyl)-4-((l -(methy{sulfonyl)piperidin-4-

yl)methoxy)benzamide

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((l -

(methylsulfonyl)piperidin-4-yi)methoxy)benzoic acid, the title compound was obtained as a colorless

solid (0.03 g, 25%): I NMR (300 MHz, DMSO-i/ ) i l .87 (br s, III), 7.10 (d, - 8.3 z, III), 6.94

(d, ./ 13.0 Hz, IH), 3.96 (d, ./ 5.8 Hz, 2H), 3.58-3.54 (m, 2H), 3.30 (s, 3H), 2.82 (s, 3H), 2.75-2.67

(m, 2H), 2,04- 1.84 (m, 4H), 1.42-1 .30 (rn, 2H), 0.90-0.83 (m, 2H), 0.67-0.62 (m, 2H);MS(ES-i-) mlz

449.0 (M -}- 1).



Synthesis of 4-(((l R ,3S ,5S)-8-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-8-azabicyclo[3.2J]

3-yl)methoxy)-5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of ( 1R, 35, 55)-benzyl 3-((4-(fert-butoxycarbonyl)-2-chloro-5-

fl orophen oxy)methy l)-8-azab ic

Following the procedure as described in Example 346 step 2 and making non-critical variations as

required to replace of ferr-butyl 4-fluoro-4-(hydroxymethy])piperidine-l-carboxylate (4.60 g, 19.70

mmol) with ( 1R, 35', 55)~benzyl 3-(hydroxymethyl)-8-azabicyclo[3.2.1]octane-8-carboxy]ate, the title

compound was obtained as a colorless gum (7.10 g, 98% ):MS(ES+) mlz 506.2, 504.2 (M + I).

Step 2. Preparation of (lS,35,55)~benzyl 3-((4-(te?t-butoxycarbonyl)-

fluorophenoxy )m ethy l)-8-azabic

Following the procedure as described in Example 346 step 3 and making non-critical variations as

required to replace of tert-hvAyl 4-((4-(terr-butoxycarbony3)-2-clilorcv5-fluorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate with ( l R ,3<S',5S)-benzyl 3-((4-(teri-butoxycarbonyl)-2-chloro-5-

fluorophenoxy)methyl)-8-azabicyclo[3.2.1 ]octane-8-earhoxylate, the title compound was obtained as

a colorless solid (5.7 g, 80%): NMR (300 MHz, DMSO - ) £7.34-7.27 (m, 6H), 6.44 (d, J = 12.6

z, 1H), 5.12 (s, 2H), 4.05 (br s, 2H), 3.75 (d, - 4.8 Hz, 2H), 2,49-2,34 (m, 1H), 2.03-1.88 (rn, 3H),

1.76 -1.64(m, 5H),1.55 (s, 9H), 0.91-0.80 (m, 2H), 0.66-0.61 (rn. 2H).

Step 3. Preparation of 4-((( l R ,3S,5S)-8-((benzyloxy)carbonyl)-8-azabicyclo[3.2. l]octan-3-

yi)methoxy)-5 -cyclopropyl-2-fluorobenzoic acid



Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace -butyl 4-((4-(¾ri-butoxycarbonyl)-2-cyclopropy]-5-fluorophenoxy)methyl)-4-

fluoropiperidine-l-carboxylate with (lR,3S,5S)-benzyl 3-((4-(teri-butoxycarbonyl)-2-cyclopropyl-5-

fluorophenoxy)methyl)-8-azabicyclo[3.2.1]octane-8-carboxylate, the title compound was obtained as

a colorless solid(1.30 g, 27%): MS0ES+) m/z 455.1, 454.1 (M + 1).

Step 4 . Preparation of ( lR,3S,5S)-benzyl 3-((2-cyclopropyl-4-((cyclopropylsulfonyl)carbamoyl)-5-

fl uorophenoxy)methyl)-8-azab

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-(((l R,3S,5S)-8-((benzyloxy)carbonyl)-8-

azabicyclo[3.2.1]octan-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was

obtained as a colorless solid (1.19 g, quant, yield): MS(ES+) m z 556.2, 555.2 (M + ]).

Step 5. Preparation of 4-((l R,3S,5S)-8-azabicyclo[3.2. l]octan-3-ylmethoxy)-5-cyclopropyl-N-

(cyclopropyisulfonyl)-2-fiuorobenzamide

A mixture of ( 1 ,35,55 -benzyl 3-((2-cyclopropyl-4-((cyclopropylsulfonyl)carbamoyl)-5-

fluorophenoxy)methyl)-8-azabicyclo[3.2.1]octane-8-carboxylate (1.70 g, 3.01 mmol), Pd/C (0.080 g)

and acetic acid (0. 0 g) in ethanol (60 mL) was stirred at ambient temperature under hydrogen balloon

for 2 hours. The solid was filtered and the solvent was concentrated invacuo to afford the title

compound as a beige solid (1.19 g, 94%): MS(ES+) m/z 423.1 (M + 1).



Step 6. Preparation of 4-(((l R ,3S ,5S )-8-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-8-

azabicyclo[3.2. 1]octan-3-yl)methoxy)-5-cyclopropyl-N -(cyclopropylsulfonyl)-2-fluorobenzamide,

trifluoroacetic acid salt

Following the procedure as described i Example 346 step 5 and making non-critical variations as

required to replace of -butyl 5-cyclopiOpyl-2-fluoiO-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with 4-((l R ,3S ,55)-8-azabicyclo[3.2. 1]octan-3-ylmethoxy)-5-c^

fluorobenzamide, the title compound was obtained as a colorless solid (0.09 g, 5%): Ή NMR (300

MHz, l) S( >-r/,.) δ 1.8 1 (br s, ). 9.88 (br s, IH), 8.25 i J 4.9 Hz, ). 8.06 (d, ./ 5.5 Hz, 1H),

7.07 (d, ./ 8.3 Hz, I), 6.98 (d, J 12.9 Hz, 1H), 4.33 (s, 2 ), 4.05 (brs, 2 ), 3.86 d. ./ 6.2 Hz,

2H), 3.08-2.99 (m, 2H), 2.4 1-2.27 (m, 2H), 2.064 .96 (m, 3H), 1.83- 1.67 (m, 2H), 1. 1- 1.03 (m, 4H),

0.88-0.80 (m, ?. \ \ . 0.66-0.61 (m, 2H); MS(ES+) m/z 634.0, 633.0 (M + 1).

EXAMPLE 397

Synthesis of 4-(((l R ,3S ,5S)-8-(2-chloro-5-(trifluorom

yl)methoxy)-5-cyclopropyl- -(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace of ferr-butyl 5-cyclopropyl-2-f]uoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with 4-((li?,3s,5S)-8-azabicyclo[3.2J]octan-3-ylmethoxy)-5-cyciopropyl-N-(cyclopropyisulfonyl)-2-

fluorobenzamide, and to replace l -chloro-3-(chloromethyl)-2-fluoro-5-(trifluoromethyl)benzene with

l-chioro-2-(chkiromethyl)-4-(trifluoromethyl)benzene, the title compound was obtained as a colorless

solid(0.0 1 g, 6%): NMR (300 MHz, « 11.80 (br s, 1H), 9.36 (br s, I), 8.19 (s, HI) ,

7.09 (d, J = 8.3 Hz, IH), 6.91 . J 12.9 Hz, H), 6.05 (s, H), 3.99-3.92 (m, 2H), 3.29 (s, 3H),

3.27-3. 18 (m, 2H), 3.17-3.08 (m, 2H), 2.22-2.09 (m, Hi), 2.05- 1.94 (m, 3H), 1.69- 1.54 (m, 2H), 0.90-

0.84 (m, 2H), 0.64-0.59 (m, 2 ·: MS(ES+) /z 6 17.1, 6 15.1 (M + 1).



EXAMPLE 398

Synthesis of 4-(((l R ,3S,5S)-8-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-8-

azabicyclo[3.2J]octan-3-yl)methoxy)-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)benzaniide,

trifluoroacetie acid salt

Step 1. Preparation of ( lR ,3S ,5S)-benzyl 3-((2-cyclopropyl-5-fluoro-4-

((methylsulfonyl)carbamoyl)phenoxy)methyl)-8-azabicyclo[3.2.1]octane-8-carboxylate

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-(((l R ,3S ,5S)-8-((benzyloxy)carbonyl)-8-

azabicyclo[3.2.1]octan-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and to replace

methanesulfonamide with cyclopropylsulfonamide, the title compound was obtained as a colorless

solid (0.45 g, 14%): Ή NMR (300 MHz, CDC ) δ 11.86 (br s, 1H), 7.39-7.25 (m, 5H), 7.10 (d, J =

8.3 Hz, IH), 6.89 (d, J 12.9 Hz, III), 5.03 (s, 2H), 4.22-4.14 ( , 2H), 3.85 (d, J 5.1 Hz, 2H), 3.29

(s, 3H), 2.41-2.31 (m, IH), 1.94-1.84 (m 3H), 1.72-1.44 (m, 6H), 0.85-0.76 (m, 2H), 0.65-0.59 (m,

2H); MS(ES+) m/z 532.1, 531.1 (M + 1).

Step 2. Preparation of 4-((l/?,35',55)-8-azabicyclo[3.2.1]ocian-3-ylmethoxy)-5-cyclopropyl-2-fluoro-

N -(methylsulfonyl)benzamide

Following the procedure as described in Example 396 step 5 and making non-critical variations as

required to replace (li?,35',55j-benzyl 3-((2-cyclopropyl-4-((cyclopropylsulfonyl)carbamoyl)-5-

fluorophenoxy)methyl)-8-azabicyclo[3.2.1]octane-8-carboxylate with ( lR ,3S ,5S)-benzyl 3-((2-

cyciopropyl-5-fluoro-4-((methylsulfonyl)carbamoyl)phenoxy)methyi)-8-azabicyclo[3.2.1]



carboxylate, title compound was obtained as a beige solid ( 1 .10 g, 88%): MS(ES+) m/z 398. 1, 397.

(M + 1).

Step 3 . Preparation of 4-((( l R ,3 ,5 )-8-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-8-

azabicyclo [3.2.1]octan-3-y])methoxy )-5-cyc]opropyl -2-fluoro -N-(methylsulfonyl)benzamide ,

trifluoroacetic acid salt

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace of r -b tyl 5-cyciopropyl -2-fluoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with 4-(( l R ,3 S,5S)-8-azabicyclo [3.2 .1]octan-3-ylmethoxy )-5-cyclopropyl -2-fluoro-N-

(methylsulfonyl)benzamide, the title compound was obtained as a colorless solid (0.02 g, 14%): H

NMR (300 MHz, DMSO- 6 + 1% D20 ) δ 8.21 -8. 18 ( , HI), 8.03-8.0 1 (sn. Hi), 7.08 (d, ./ 8.2 Hz,

i ). 6.92 i d . 12.9 Hz, H), 4.3 (brs, 2H), 4.04-3.96 ( , 1). 3.9 -3.82 (m, 2H), 3.29 (s, ! .

2.42-2,27 (m, 3H), 2.04-1 .84 (m, 3H), 1.95- 1.88 (m, 2H), 1.78-1 .67 (m, 2H), 0.90-0.84 (rn, 2H), 0.64-

0.59 (m, 2H); MS(ES+) m/z 609.0, 607.0 (M + 1).

EXAMPLE 399

Synthesis of 4-(((l R ,3S ,5S)-8-(2-chloro -5-(trifluoromethyl)benzyl )-8-azabicyclo [3.2 .1]octan-3-

yl)methoxy )-5-cyclopropyl - oacetic acid salt

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace of r --bu yl 5-cyclopropyl -2-fluoro-4-((4-fluoropiperidin-4-yl)methoxy)benzoate

with 4-(( lR ,3S ,5S )-8-azabicyclo [3.2.1]octan-3-ylmethoxy )-5-cyc]opropyl -2-fluoro-N-

(methylsuifonyl)benzamide and to replace l -chloro-3-(chloromethyl )-2-fluoro-5-

(trifluoromethyl)benzene with l -chloro-2-(chloromethyl )-4-(trifluoromethyl)benzene, the title

compound was obtained as a colorless solid (0.04 g, 29%): ¾ NMR (300 MHz, DMSO - + 1%

D20 ) 8. 0 (s, 1H), 7.97-7.76 (m, 2H), 7.04 (d, J = 8.1 Hz, 1H), 6.87 (d, J = 12.9 Hz, H), 4.3 1 (s,

2H), 4.04-3.94 ( , 2H), 3.92-3.82 (m, 2H), 3.25 (s, 3H), 2.46-2.29 (m, 3H), 2.07-1 .95 (m, 3H), 1.94-



84 (m, 2H), 1.78-1 .64 (m, 2H), 0.87-0.81 (m, 2H), 0.59-53 (m, 2H); MS0ES+) z 591.0, 589.0 (M

+ 1).

Synthesis of 4-((l -(&¾(4-cWorophenyl)methyl)piperidm-4-yl)inethoxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cWoro-2-fluoro-5-(1rMuoromethyl)ben2y{)-4-fluoropiperidi!i-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((l - ( «(4-chloropheny])methyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, and to replace methanesulfonamide with

cyclopropylsulfonamide, the title compound was obtained as a colorless solid (0.07 g, 55%): NMR

(300 MHz, DMSO-i/ 6 + 1% 20 ) J7.63-7.60 (m, 4H), 7.54-7.51 (m, 4H), 7.07 (d, ./ 8.3 Hz, 1H),

6.91 (d, J = 12.9 Hz, 1H), 5.51 (s, 1H), 4.02-3.96 (m, 2H), 3.27-3.19 (m, 2H), 3.06-2.98 (m, 3H),

2.18-2.06 (m, 1H), 2.03-1.94 (m, 3H), 1.71-1.56 (m, 2H), 1.11-1 .08 ( , 4H), 0.89-0.83 (m, 2H), 0.62-

0.57 (m, 2H); MS(ES+) rn/z 631.1, 633.1 (M + 1).

EXAMPLE 401

Synthesis of 4-((l-(Z ,(3-chlorophenyl)metliyl)piperidin-4-yl)methoxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fl

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-cMoro-2-fluoro-5-(trMuoromeihyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropy]-2-fluorobenzoic acid with 4-((l-(6i,s(4-ch]orophenyl)methyl)piperidin-4-

yi)methoxy)-5-cyciopropy]-2-fluorobenzoic acid, and to replace methanesulfonamide with



cyclopropylsulfonamide, the title compound was obtained as a colorless solid (0.06 g, 34%): H NM

(300 MHz, S ) -.:/,. + 1% D20 ) 7.70 (br s, 2H), 7.61-7.59 (m, 2H), 7.54-7.45 (m, 4H), 7.08 (d, J ===

8.3 z, IH), 6.92 id. . 12.9 Hz, 1H), 5.51 (s, 1H), 3.98-3.96 (m, 2H), 3.24-3.21 (m, 2H), 3.07-2.98

(m, 3H), 2.19-2.07 (m, 1H), 2.04-1.95 (m, 3H), 1.73-1.57 (m, 2H), 1.11-1.06 (m, 4H), 0.90-0.83 (m,

2H), 0.63-0.58 (m, 2H); MS (ES+) /z 631.0, 633.0 (M + 1).

EXAMPLE 402

Synthesis of (S)-5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of (5 -i¾r -buty 5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-

yi)methoxy) -2-fluorobenzoate

To a solution of r -buty 5-chloro-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride (0.13 g,

0.33 mmol) in anhydrous N,N -dimethylforniamide (5 mL) was added (R)-l-(3,5-dichlorophenyl)ethyl

4-methylbenzcnesulfonate (0.14 g, 0.39 mmol) and potassium carbonate (0.16 g, 1.1 mmol). The

reaction mixture was heated to 90 °C under a nitrogen atmosphere for 15 hours, then cooled and

diluted with water ( 100 mL). The mixture was extracted with ethyl acetate (2 x 00 mL) and the

combined organic layers were dried over anhydrous magnesium sulfate, filtered, and concentrated in

vacuo. The residue was purified by column chromatography eluting with a gradient of 0-50% ethyl

acetate containing % isopropanol and 10% triethylamine in hexanes to afford the title compound as

a colorless syrup (0.13 g, 73%): H NMR (300 MHz, CDC13) δ 7.84 (d, J = 7.7 Hz, 1H), 7.20-7.19 (m,

3H), 6.59 id../ 12.2 Hz, ill), 4.84 (q. ./ 6.5 Hz, i l . 3.83 id. ./ 6.1 Hz, 2H), 3.40-3.33 (rn, 1).

3.03-3.00 (m, 1H), 2.81-2.77 (m, 1H), 2.04-1.76 (m, 6H), 1.55 (s, 9H), 1.31 (..!. ./ 6.5 Hz,

3H);MS(ES+) z 516.0, 518.0, 520.0 (M + 1).



Step 2. Preparation of (S)-5-chloro-4-((l -(] -(3,5-dichloropheny])ethyl)piperidin-4-y])methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt

To a solution of S -tert- y 5-cUoiO-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperid in-4-yl)methoxy)-2

ffuorobenzoate (0.13 g, 0.24 mmol) in dichioromethane (6 mL) was added trifluoroacetic acid (3 mL)

The reaction mixture was stirred at ambient temperature for 40 minutes and concentrated in vacuo to

afford the title compound as a colorless syrup that was used directly in the next step: MS(ES+) miz

460.0, 462.0 (M - 1).

Step 3. Preparation of (S)-5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluoro -N-(methylsulfonyl)benzamide trifluoroacetic acid salt

To a solution of (5)-5-chloro-4-((l-(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt in anhydrous dichioromethane (10 m ) was added N-(3-

dimethylaminopropyl )-N -ethylcarbodiimide hydrochloride (0.09 g, 0.48 mmol), 4-

(dimethylamino)pyridine (0.07 g, 0.54 mmol), and methanesulfonamide (0.04 g, 0.41 mmol). The

reaction mixture was stirred at ambient temperature for 16 hours, and then diluted with ethyl acetate

(100 mL). The mixture was washed with saturated aqueous ammonium chloride ( 100 mL), brine (2 x

100 mL), dried over anhydrous magnesium sulfate, filtered and concentrated invacuo. The residue

was purified by reverse-phase HPLC, eiuting with a gradient of 20-80% acetonitrile in water with

0.1% trifluoroacetic acid to afford the title compound as a colorless solid (0.01 g, 15% in 2 steps): H

NMR (300 MHz, DMSO-i ) δ 12.1 1 (br s, ), 9.42 (br s, 1H), 7.76-7.72 (m, 2H), 7.60 (s, 2H), 7.22

(d, J ------ VIA Hz, Hi), 4.50 (brs, Hi), 4.02-4.00 (m, 2H), 3.66-3.59 ( n , I), 3.34 (brs, HI), 3.29 (s,

3H), 2.86-2.69 (m, 2H), 2.05-1.89 (m, 3H), 1.61-1.47 (m, 5H);MS(ES+) miz 537.0, 539.0,

541.0 (M + 1).



EXAMPLE 403

Synthesis of (5)-5-ehloro-A -(cyclop

yl)methoxy)-2-fluorobenz

Following the procedure as described in Example 402 Step 3 and making non-critical variations as

required to replace methanesulfonamide with cyciopropanesuifonamide, the title compound was

obtained as a colorless solid (0.01 g, 13% in 2 steps): NMR (300 MHz, DMSO-i¾) δ 2.03 (br s,

1H), 9.42 (br s, IH), 7.75-7.72 (m, 2H), 7.60 (s, 2H), 7.23 (d,J= 12.4 Hz, IH), 4.51 (brs, 1H), 4.02-

4.00 (m, 2H), 3.67-3.60 (m, IH), 3.45 (brs, IH), 3.08-2.99 ( , IH), 2.86-2.76 (m, 2H), 2.05-1.89 (m,

3H), 1.62-1.47 (m, 5H), 1.10-1.07 (m, 4H);MS(ES+) m!z 563.1, 565.1, 567.0 (M + 1).

EXAMPLE 404

Synthesis of (R)-5-chloro-4-(( 1-(1 -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid

Step 1. Preparation of {R)-tert-hvAy\ 5-chloro-4-((l-(l-(3,5-dichloroplienyl)ethyl)pjperidin

yl)methoxy)-2-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations to

replace (R)-l-(3,5-dichlorophenyl)ethyl 4-methylbenzenesulfonate with (5)-l-(3,5-

diehlorophenyl)ethyl 4-methylbenzenesulfonate, the title compound was obtained as a colorless syrup

(0.10 g, 62%): Ή NMR (300 MHz, CDC¾) 7.84 (d, ./ 7.6 Hz, H), 7.20-7.19 (m, 3H), 6.59 (d, ./

12.1 Hz, IH), 4.83 (q, 6.5, 6.5, 6.4 Hz, IH), 3.83 (d, J 5.9 Hz, 2H), 3.40-3.34 (m, III), 3.03-3.00

(m, IH), 2.81-2.77 (m, IH), 2.04-1.76 (m, 6H), 1.55 (s, 9H), 1.31 (d. ./ 6.2 Hz, 3H);MS(ES+) miz

516.0, 518.0, 520.0 (M + l).



Step 2. Preparation of (R)-5-chloro-4-((l -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

iluorobenzoic acid, triiluoroacetic acid salt

Following the procedure as described in Example 402 step 2 and making non-critical variations as

required to replace 5~ch1oro-4-((l~(] -(3,5-dich1oropheny])ethyl)piperidin-4-

yi)methoxy)-2-fIuorohenzoate with (R )- -butyl 5-chloro-4-((l -(l -(3,5-

dicUorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluo robenzoate, the title compound was obtained as a

colorless syrup ( 0.11 g, quant yield) that was used directly in the next step: MS(ES+) mlz 460.0,

462.0 (M + I).

Step 3. Preparation of (R)-5-chloro-4-((l -(1 -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fl o -N -(methylsulfonyl)b

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to ( -5-chloro-4-((l -(i -(3,5-dichlore

acid, triiluoroacetic acid salt with (i?)-5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-

yl)methoxy)-2-fiuorobenzoic acid, triiluoroacetic acid sa t, the title compound was obtained as a

colorless solid (0.01 g, 20% in 2 steps): NMR (300 MHz, DMSO - 12.08 (br s, IH), 9.46 (br s,

\\\), 7.76-7.72 (m, 2 ), 7.60 (s, 2H), 7.2 1 (d, J - 12.4 Hz, IH), 4.48 (br s, H), 4.02-4.00 (m, 2H),

3.64-3.57 (m, IH), 3.32 (br s, H), 3.27 (s, 3H), 2.83 -2.73 (m, 2H), 2.04-1 .88 (m, 3H), 1.60- 1.46 (m,

5H);MS(ES+) z 537.0, 539.0, 541 .0 (M + 1)



EXAMPLE 405

Synthesis of (R)-5-chloro -N-(cyclopropylsulfonyl)-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-

yl)methoxy)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-((l-(l -(3,5-dichloropheny])ethyl)piperidin-4-y])methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with (R)-5-chloro-4-((l-(l-(3,5-

dicUorophenyl)ethyl)piperidin-4-yl)methoxy)-2-fluorobenzoic acid, trifluoroacetic acid salt and to

replace methanesulfonamide with cyclopropanesulfonamide, the title compound was obtained as a

colorless solid (0.01 g, 13% over 2 steps): I NMR (300 MHz, DMSO-£¾) £12.01 (br s, ), 9.48 (br

s, HI), 7.75-7.70 (m, 2H), 7.58 (s, 2H), 7.21 id. . 12.4 Hz, HI), 4.44 (br s, Hi), 4.02-4.00 (m, 2H),

3.62-3.53 (m, 1H), 3.44 (br s, Hi), 3.06-2.97 (m, Hi), 2.77-2.69 (m, 2H), 2.01-1.87 (m, 3H), 1.58-

1.45 (m, 5H), 1.08-1.04 (m, 4H);MS(ES+) mlz 563.2, 565.3 (M + 1).

EXAMPLE 406

Synthesis of 5-chloro-4-((l-(3-chloro-5-(trifluorometh^

N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation benzenesulfonate

To a cooled (0 °C) solution of 3-chloro-5-(trifluoromethoxy)benzaldehyde (0.45 g, 2.00 mmol) in

anhydrous methanol (10 mL) was added sodium borohydride (0.15 g, 4.00 mmol). After stirring at

0 °C under a nitrogen atmosphere for 1 hour, the reaction mixture was quenched with saturated

aqueous ammonium chloride (3 mL), diluted with ethyl acetate (100 mL), washed with 1 M

hydrochloric acid solution (2 x 75 mL), dried over anhydrous magnesium sulfate, filtered, and

concentrated in vacuo. The residue was dissolved in anhydrous dichloromethane (20 mL) and to this



solution was added 4-methylbenzene-l-sulfonyl chloride (0.47 g, 2.5 mo ), triethylamine ( .4 mL,

9.9 rrirnol), and 4-dimethylaminopyridine (0.031 g, 0.25 mmol). The reaction mixture was stirred at

ambient temperature for 2.5 hours, then diluted with dichloromethane (100 mL), washed with water

( 100 ml.) and brine ( 100 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated in

vacuo. The residue was purified by column chromatography, eluting with a gradient of 0-10% ethyl

acetate in hexanes to afford the title compound as a colorless syrup (0.25 g, 33%): ί ί NMR (300 MHz,

CDCI 3) 7.75 (d, = 8.1 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 7.14 (br s, 2H), 6.96 (br s, H), 5.01 (s,

2H), 2.42 (s, 3H).

Step 2. Preparation of tert-bxxXy\ 5-chk>ro-4-((l-(3-chloro-5-(txifluoromethoxy)benzy1)piperidin-4-

yl)methoxy)-2-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations to

replace (if)-l-(3,5-dicMorophenyl)ethyi 4-methylbenzenesulfonate with 3-chloro-5-

(trifluoromethoxy)benzyl 4-methylbenzenesulfonate, the title compound was obtained as a colorless

syrup (0.27 g, 83%); H NMR (300 MHz, CDC1 ) £7.85 (d, J = 7.7 Hz, IH), 7.26 (br s, IH), 7.10 (brs,

2H), 6.60 id. . 12.1 Hz, III), 3.85 d. ./ 6.3 Hz, 2H), 3.47 (s, 2H), 2.89-2.85 (m, 2 ), 2.07-2.00 (m,

2H), i 90 1.82 (m, 3H), 1.56 (s, 9H), 1.48-1.39 (m, 2H);MS(ES+) mlz 552.0, 554.0 (M + 1).

Step 3. Preparation of 5-chloro-4-((l -(3-chloro-5-(trifluoromethoxy)benzyl)piperidin-4-yl)methoxy)-

2-fluorobenzoic acid, trifluoroacetic acid salt

Following the procedure as described in Example 402 Step 2 and making non-critical variations as

required to replace (»S')-terr-butyl 5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-

yl)methoxy)-2-fluorobenzoate with tert-bxxXy\ 5-chloro-4-((l -(3-chloro-5-

(trifluoromethoxy)benzyl)piperidin-4-yl)methoxy)-2-fluorobenzoate, the title compound was obtained

as a light yellow syrup (0.29 g, 98%) that was used directly in the next reaction: MS(ES+) mlz 498.0,

496.0 (M + I).



Step 4. Preparation of 5-chloro-4-((l-(3-chloro-5-(trif!uoromethoxy)benzyl)piperidin-

2-fluoro -N -(methyls l

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (5)-5-chloro-4-((l-(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

f!uorobenzoic acid, trifluoroacetic acid salt with 5-cbloro-4-((l-(3-ch1oro-5-

(trifluoromethoxy)benzyl)piperidin-4-y])meihoxy)-2-f]uorobenzoic acid, trifluoroacetic acid salt, the

title compound (0.05 g, 41% in 2 steps) was obtained as a colorless solid: Ή NMR (300 MHz,

DMSO-i ) .90 (br s, ), 9.80 (br s, IH), 7.75 (d, J = 7.5 Hz, ), 7.67-7.64 (m, 2H), 7.52 (s,

1H), 7.21 (d,J= 12.4 Hz, 1H), 4.27 (brs, 2H), 4.04-4.02 (m, 2H), 3.32 (brs, 2H), 3.27 (s, 3H), 2.97-

2.85 (m, 2H), 2.06-1.90 (m, 3H), 1.59-1.46 (m, 2H);MS(ES+) mlz 573.0, 575.0 (M + 1).

EXAMPLE 407

Synthesis of 5-cWoro-4-((l-(3-cMoro-5-(trifluoromeihoxy)ben2yi)piperidin-4-yl)methoxy )-N-

(cyclopropy]sulfonyl)-2-fl

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-((l-(l-(3,5-dicMorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

f!uorobenzoic acid, trifluoroacetic acid salt with 5-chloro-4-((l-(3-chloro-5-

(trifluoromethoxy)benzyl)piperidin-4-yl)methoxy)-2-iluorobenzoic acid, trifluoroacetic acid salt and

to replace methanesulfonamide with cyclopropanesulfonamide, the title compound was obtained as a

colorless solid (0.05 g, 46% over 2 steps): NMR (300 MHz, DMSG- ,) δ 12.04 (br s, 1H), 9.75 (br

s, 1H), 7.74 (d, J ------ 7.5 Hz, 1H), 7.69-7.66 (m, 2H), 7.54 (s, 1H), 7.24 (d, J = 12.4 Hz, 1H), 4.33 (brs,

2H), 4.04-4.02 ( , 2H), 3.43-3.40 (m, 2H), 3.08-2.93 (m, 3H), 2.07-1.92 (m, 3H), 1.60-1.47 (m, 2H),

1.1 1-1.08 (m, 4H);MS(ES+) mlz 599.3, 601.0 (M + 1).



EXAMPLE 408

Synthesis of N-(azetidin- 1-yisulfonyl)-5-cMoro-4-((l -(3-cMoro-5-(trifluoromethoxy)benzyl)piperidin-

4-yl)methoxy)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-((l-(l -(3,5-dichloropheny])ethyl)piperidin-4-y])methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 5-chloro-4-((l-(3-chloro-5-

(trifluoromethoxy)benzyl)piperid in-4-yl)methoxy)-2-fluoiObenzoic acid, trifluoroacetic acid salt and

to repiace methanesulfonamide with azetidine- 1-sulfonamide, the title compound was obtained as a

colorless solid (0.06 g, 53% in 2 steps): NMR (300 MHz, DMSO- ) δ 11.82 (br s, I), 9.57 (br s,

1H), 7.77 (d, J = 7.4 Hz, H), 7.70-7.66 (m, 2H), 7.54 (s, 1H), 7.24 (d, J = 2.2 Hz, H), 4.32 (br s,

211), 4.04-3.99 (rn, 6H), 3.43-3.39 (m, 2 ) , 3.01-2.92 (m, 211), 2.19-1.93 ( , 5H), 1.58-1.45 (m,

2H);MS(ES+) m!z 613.9, 615.9 (M + 1).

EXAMPLE 409

Synthesis of 4-((l-(3-chloro-5-(trifluoromethoxy)benzyl)piperidin-4-yl)methoxy)-5-cyano-N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of r-butyl 4-((l -(3-chkiro-5-(trifluorometlioxy)ben2y'l)piperidin-4-yl)methoxy)-

5-cyano-2-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations as

required to replace -butyl 5-chloro-2-fluoiO-4-(piperidin-4-ylmethoxy)benzoate hydrochloride

with tert- y 5-cyano-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate, trifluoroacetic acid salt and to

replace (R)-l-(3,5-dichlorophenyl)ethyl 4-methylbenzenesulfonate with 3-chloro-5-

(trifluoromethoxy)benzyl 4-methylbenzenesulfonate, the title compound was obtained as a colorless



syrup (0.03 g, 7%): NMR (300 MHz, CDC13) 8.12 . . 8.0 Hz, III), 7.26 (br s, I). 7.09 (br s,

2H), 6.65 (d, J = 12.1 Hz, 1H), 3.90 (d, = 6.6 Hz, 2H), 3.47 (s, 2H), 2.89-2.85 (ra, 2H), 2.07-1 .84 ( ,

5H), 1.56 (s, 9H), 1.45-1.32 (m, 2I-I);MS(ES+) m/z 543.3, 545.1 (M + 1).

Step 2. Preparation of 4-((l -(3-cMoro-5-(trifluoromet!ioxy)benzyl)piperidin-4-yl)methoxy)-5-cyano-

2-fluorobenzoic acid, trifluoroacetic acid salt

Following the procedure as described i Example 402 step 2 and making non-critical variations as

required to replace {S)~teri-butyi 5-chloiO-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-

yl)methoxy)-2-fluorobenzoate with r -buty 4-((l-(3-chioro-5-(trifluoromethoxy)benzyl)piperidin-4-

yl)methoxy)-5-cyano-2-fluorobenzoate, the title compound was obtained as a colorless solid ( 0.03g,

quant yield ) that was used directly in the next step: MS(ES+) m/z 487.0 (M + 1).

Step 3. Preparation of 4-((l -(3-cMoro-5-(trifluoromethoxy)benzyl)piperidin-4-yl)methoxy)-5-cyano-

N-(cyclopropylsulfony])-2-f]uorobenzamide, trifluoroacetic acid salt

Following the procedure as described i Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloiO-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-((l-(3-chloro-5-

(trifluoromethoxy)benzyl)pipeiidin-4-y1)methoxy)-5-cyano-2-fluorobenzoic acid, trifluoroacetic acid

salt and to replace methanesulfonamide with cyclopropanesulfonamide, the title compound (0.02 g,

43% in 2 steps) was obtained as a colorless solid: NMR (300 MHz, DMSO-i¾ + 5% D20 ) δ 8.12

(d, ./ 7.8 Hz, 1H), 7.67-7.64 (m, 2H), 7.52 (s, . 7.31 (d, ./ 12.6 Hz, I). 4.31 (s, 2H), 4.09-4.07

(m, 2H), 3.43-3.39 (m, 2H), 3.06-2.93 ( , 3H), 2.1 1-1.03 (m, 1H), 1.96-1.92 (m, 2H), 1.57-1.44 ( ,

2H), 1.10-1.07 (m, 4H); MS(ES+) m/z 592.0, 590.0 (M + 1).



EXAMPLE 4

Synthesis of 4-(( 1-((3-(2-chlorophenyI)- 1,2,4-oxadiazol-5-yl)methyl)piperidin-4-yl)meihoxy)-5-

cyciopropy -2- tic acid salt

Step . Preparation of methyl 4-((l-((3-(2-chlorophenyl)-l,2,4-oxadiazo]-5-yl)methyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations as

required to replace r-butyl 5-chloro-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride

with methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride and to replace

R)-1-(3,5-dichlorophenyl)ethyl 4-methylbenzenesulfonate with 5-(chloromethyl)-3-(2-chlorophenyl)-

1,2,4-oxadiazole and adding tetra-w-butylammonium iodide to the reaction mixture, the title

compound was obtained as a colorless syrup ( 1.1 g, 85%): .'V (300 MHz, CDCI 3) «57.92 (dd, J

= 2.0, 7.4 Hz, 1H), 7.52 (dd, J = 1.3, 7.8 Hz, 1H), 7.46-7.34 (m, 3H), 6.52 (d, J = 12.7 Hz, 1H), 3.97

(s, 2H), 3.86-3.83 ( , 5H), 3.09-3.05 (m, 2H), 2.37-2.29 (m, 2H), 2.05-1.96 ( , I H), 1.89-1.86 (m,

3H), 1.61-1.47 (rn, 211), 0.92-0.85 (m, 2H), 0.64-0.59 (m, 2H);MS (ES+) m/z 500.0, 502.0 (M + 1).

Step 2 . Preparation of 4-((l-((3-(2-chkiropheny3)-l,2,4-oxadiazol-5-y3)methyi)piperidm-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid

Following the procedure as described i Example 354 step 2 and making non-critical variations as

required to replace 5-cyclopropyl-2-fluoro-4-((l -((2-methylthiazol-4-yl)methyl)piperidin-4-

yl)methoxy)benzoate with methyl 4-((l-((3-(2-chlorophenyl)-l,2,4-oxadiazo3-5-yl)metliyl)piperidiii-

4-y])methoxy)-5-cyc]opropy1-2-iluorobenzoate, the title compound was obtained following trituration

in diethyl ether (10 mL) as a colorless solid (0.43 g, 39%): MS(ES+) m/z 488.0, 486.0 (M + 1).



Step 3. Preparation of 4-((l-((3-(2-chlorophenyl)-l,2,4-oxadiazol-5-yl)methyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-((l-((3-(2-chlorophenyl)-l,2,4-oxadiazol-5-

yl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was

obtained as a colorless solid(0.08 g, 39%): H NMR (300 MHz, DMSO-<¾ 11.76 (br s, 2H), 7.93

(dd- ./ 1.8, 7.6 Hz, 1H), 7.70-7.52 (m, 3H), 7. 0 (d, J = 8.3 Hz, 1H), 6.94 (d, = 3.0 Hz, i). 4.68

(br s, 2 ), 3.97 (d, ./ 5. Hz, 2 ), 3.53-3.48 (m, 2H), 3.30 (s, 3H), 3.03-2.92 (m, 2H), 2.05-1.92 ( n ,

4H), 1.66-1.54 (m, 2H), 0.89-0.83 (m, 2H), 0.67-0.62 (m, 2H); MS(ES+) /z 562.9, 564.9 (M + 1).

EXAMPLE 411

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((l-((3,5-

dicUorophenyl)(phenyl)methyl)piperidin-4-yl)methoxy)-2-fluorobenzam trifluoroacetic acid salt



Step . Preparation of methyl 5-cyclopropy]-4-((l -((3,5-dichlorophenyl)(phenyl)methy])piperidin-4-

yl)methoxy)-2-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations as

required to replace -butyl 5-chloro-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride

with methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride and to replace

(R)-l -(3,5-dichlorophenyl)ethyl 4-methylbenzenesulfonate with l -(bromo(phenyl)methyl)-3,5-

dichlorobenzene and adding tetra-«-butylammonium iodide to the reaction mixture, the title

compound was obtained as a colorless syrup (0.66 g, 70%): NMR (300 MHz, CDC13) δ 7.42 (d, J

8.3 Hz, 1H), 7.33-7.2 1 (m, 7H), 7.16-7. 15 (m, IH), 6.52 (d. ./ 12.8 Hz, 1H), 4.2 1 (s, 1H), 3.86-

3.82 (m, 5H), 2.92-2.84 (m, 2H), 2.02- 1.76 ( n , 6H), 1.54-1 .37 (m, 2H), 0.90-0.84 (m, 2 ), 0.64-0.58

(m, 2H);MS(ES+) m z 544.0, 542.0 (M + 1).

Step 2. Preparation of 5-cyclopropyl-4-((l -((3,5-dichlorophenyl)(phenyl)methyl)piperidin-4-

yl)methoxy)-2-fluorobenzoic acid

To a solution of methyl 5-cyclopropy]-4-((l -((3,5-dichlorophenyl)(phenyl)methy1)piperidin-4-

yl)methoxy)-2-fluorobenzoate (0.66 g, 1.20 mmol) in tetrahydrofuran (20 mL) and water (5 mL) was

added lithium hydroxide (0.30 g, 12.00 mmol). The reaction mixture was refluxed for 16 hours, then

cooled to ambient temperature, diluted with M hydrochloric acid solution ( 0 mL) and extracted

with dichioromethane ( 100 mL). The solid present in the organic layer was filtered and washed with

diethyl ether (20 mL) to afford the title compound as a colorless solid (0.25 g, 39%). The aqueous

layer was further extracted with dichioromethane (2 x 75 mL). The organic layers were combined

with the filtrate from the previous filtration, dried over anhydrous magnesium sulfate, filtered, and

concentrated in vacuo to afford additional amount of the title compound as a colorless solid (0.32 g,

50%): MS (ES+) rn/z 528. 1, 530.0 (M + 1) .



Step 3. Preparation of 5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((l -((3,5-

dic orophenyl) de trifluoroacetic acid salt

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-((l -( l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 5-cyciopropyl-4-((l -((3,5-

dichloropheny])(phenyl)methy])piperidin-4-yl)methoxy)-2-f!uorobenzoic acid, and to replace

rnethanesuifonamide with cyclopropanesulfonamide, the title compound was obtained as a colorless

solid (0.09 g, 30%): NMR (300 MHz, DMSO-c/ + 5% D20 ) 51.69 (s, 2H), 7.6 1-7.56 (m, 3H),

7.47-7.35 (m, 3H), 7.06 (d, - 8.3 Hz, II I). 6.91 id. ./ 12.9 Hz, 1H), 5.44 (br s, I II), 3.96-3.94 (m,

2 ), 3.29-3.1 1 (m, 2H), 3.05-2.86 (m, 3H), 2.10-1 .92 (m, 4H), 1.66-1 .54 (m, 2H), 1.08-1.02 ( , 4H),

0.86-0.80 (m, 2H), 0.6 -0.56 (m, 2H); MS(ES+) miz 63 1.1, 633.0 (M + 1).

EXAMPLE 412

Synthesis of 5-cyclopropyl-4-((l-((3,5-dieii]oropheny

fluoro-;V-(methylsu1fony])benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-((l -(l -(3,5-dichloropheny])ethyl)piperidin-4-y])methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 5-cyclopropyl-4-((i -((3,5-

dichloropheny1)(phenyi)methyl)piperidin-4-yi)methoxy)-2-fluorobenzoic acid, the title compound

was obtained as a colorless solid (0.03 g, 1 %): NMR (300 MHz, DMSO-<¾ + D20 ) δ 7.69 (s,

2H), 7.62-7.57 (m, 3H), 7.48-7.35 (m, 3H), 7.07 (d, J = 8.3 Hz, 1H), 6.92 (d, J === 12.9 Hz, 1H), 5.44

(brs, 1H), 3.96-3.95 (m, 2H), 3.28 (s, 3H), 3.19-2.28 (m, 4H), 2.07- 1.92 (m, 4H), 1.65-1 .55 ( , 1).

0.86-0.80 (m, 2H), 0.63-0.58 (m, 2 ) ; MS(ES+) miz 605. 1, 607. 1 (M + 1).



EXAMPLE 413

Synthesis of 4-((l -(4-bromo-2-cMorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro -N-

(methyisulfonyl)benzamide, trifluoroacetic acid salt

tep 1. Preparation of methyl 4-((l -(4-bromo-2-chlorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-

-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations as

required to replace r-butyl 5-chloro-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride

with methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride and to replace

R ) - 1-(3 ,5-dichloropheny l)ethyl 4-methylbenzenesulfonate with 4-bromo-2-chloro- 1-

(chloromethyl)benzene and adding te/ra-«-butylammonium iodide to the reaction mixture, the title

compound was obtained as a light yellow solid ( 1 .55 g, 86%): NMR (300 MHz, CDC13) 7.49 (br

s, 1H), 7.44-7.35 (m, 3H), 6.52 (dd, = 2.5, 12.8 Hz, I H), 3.87-3 .82 (m, 5H), 3.55 (d, J = 2.5 Hz, 2H),

2.93-2.89 (m, 2H), 2.16-1 .8 (m, 6H), 1.50-1 .38 ( , 1). 0.92-0.85 (m, 2H), 0.65-0.61 (m,

2H);MS(ES+) 514.0, 512.0, 510.0 (M + 1).

Step 2 . Preparation of 4-((l -(4-bromo-2-chlorobenzyi)piperidin-4-yl)methoxy)-5-cyciopropyl-2-

fluorobenzoic acid

Following the procedure as described in Example 4 lstep 2 and making non-critical variations as

required to replace methyl 4-((l -(6K(4-fluorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-

2-fluorobenzoate with methyl 4-((l -(4-bromo-2-chlorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-



2-fluorobenzoate, the title compound was obtained following trituration in diethyl ether ( 10 mL) as a

light pink solid (0. 0 g, 22%): MS(ES+) /z 500.0, 498.2, 496.0 (M + 1).

Step 3. Preparation of 4-((l -(4-bromo-2-cMorobenzyl)piperidin-4-y{)methoxy)-5-cyc{opropyl-2-

fluoro-V-(methylsulfonyl

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S )-5-chloro-4-((l -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-((l -(4-bromo-2-chlorobenzyl)piperidin-4-

yl)methoxy)-5 -cyclopropyl-2-fluorobenzoic acid, the title compound was obtained as a colorless solid

(0.02 g, 2 1%): Ή NMR (300 MHz, MSO- ) δ 1.86 (br s, 1H), 9.48 (br s, 1H), 7.89 (d, J = 1.7 Hz,

1H), 7.70 (dd, ./ = 1.7, 8.3 Hz, 1H), 7.60 (d, J = 8.3 Hz, 1H), 7.10 (d, J = 8.3 Hz, IH), 6.94 (d, J =

12.9 Hz, IS. 4.35 (s, 2H), 3.94 (brs, ). 3.40 (br s, 2H), 3.30 s . 3 3.14-3.04 (m, 2H), 2.08- 1.92

( , 4H), 1.62- 1.47 (m, 2H), 0.88-0.82 (m, 2H), 0.68-0.62 (m, 2H);MS(ES+) z 577.0, 575.0, 573.0

(M + l).

EXAMPLE 414

Synthesis of 4-((l -(4-bromo-2-chlorobenzyl)piperidin-4-yl)methoxy)-5 -cyclopropyl-N-

(cyclopropylsulfonyl)-2-

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S )-5-chloi -4-((l -(l -(3,5 -dichlorophenyl)ethyl)piperidin-4 -yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-((l -(4-bromo-2-chlorobenzyl)piperidin-4-

yl)methoxy)-5 -cyclopropy]-2-fluorobenzoic acid, and to replace methanesulfonamide with

cyciopropanesulfonamide, the title compound was obtained as a colorless solid (0.02 g, 26%): H

NMR (300 MHz, DMSO-ti 6) δ .80 (br s, IH), 9.46 (br s, 1H), 7.89 (d, J = 1.6 Hz, IH), 7.70 (dd, J

1.6, 8.3 Hz, IH), 7.60 . 8.3 Hz, ). 7.09 (d, J === 8.3 Hz, IH), 6.95 i J 12.9 Hz, ). 4.35 (s



2H), 3.95-3.94 (m, 2H), 3.39 (br s, 2H), 3.13-2.99 (m, 3H), 2.04-1 .93 (m, 4H), 1.61 -1.46 (m, 2H),

1.09- 1.06 (m, 4 ), 0.89-0.82 (m, 2 ), 0.67-0.62 (m, 2H);MS (ES+) m!z 603.0, 601 .0, 599.0 (M + I).

EXAMPLE 415

Synthesis of 4-((l -(2-chloro-4-cyc]opropylbenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoiO -N-

(methyls lfonyl)b

Step 1. Preparation of methyl 4-((l -(2-chloro-4-cyclopropylbenzyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoate

To a solution of methyl 4-(( l -(4-bromo-2-chlorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

iluorobenzoate (1.03 g, 2.02 mmol) in anhydrous 1,4-dioxane (15 mL) was added cyclopropylboronic

acid ( 1.06 g, 12.30 mmol), tribasic potassium phosphate ( 1.74 g, 8.22 mmol), and

tetrakis(triphenylphosphine)palSadium(0) (0.48 g, 0.42 mmol). The suspension was degassed with

argon and heated at 100 °C for 30 minutes in a microwave reactor. After cooling to ambient

temperatuxe, the reaction mixture was diluted with ethyl acetate (100 mL), washed with saturated

aqueous ammonium chloride (2 x 100 m ), dried over anhydrous magnesium sulfate, filtered and

concentrated in vacuo. The residue was purified by column chromatography eluting with a 0-20%

gradient of ethyl acetate with 10% isopropanol, 10% triethylamine in hexanes to afford the title

compound as a yellow syrup (0.94 g, 99%): H NMR (300 MHz, CDC 3) 7.42 (d, ./ = 8.3 Hz, 1H),

7.3 (d, J === 7.9 Hz, ), 7.02 d. ./ 1.6 Hz, IH), 6.92 (dd, J === 1.6, 7.9 Hz, ), 6.52 d. ./ 12.8 Hz,

1H), 3.86-3.8 1 (m, 5H), 3.57 (s, 2H), 2.96-2.92 (m, 2H), 2.13- 1.96 (m, 3H), 1.87-1 .80 (m, 4H), 1.49-

1.37 (m, 2H), 0.98-0.85 (m, 4H), 0.55-0.50 (rn, 4H);MS(ES+) miz 474. 1, 472. 1 (M + 1).



Step 2. Preparation of 4-((l -(2-chloro-4-cyclopropylbenzyl)piperidm-4-yl)methoxy)-5-cyelopropy]-2-

fluorobenzoic acid

To a solution of methyl 4-((l-(2-chloro-4-cyclopropy]benzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-

2-fluorobenzoate (0.93 g, 2.00 mol) in tetrahydrofuran (25 mL) and water (7 mL) was added lithium

hydroxide (0.48 g, 20.00 mmol). The mixture was reiluxed for 5 hours and cooled to ambient

temperature. The reaction mixture was acidified with 1 M aqueous hydrochloric acid solution (10 ml ),

diluted with saturated aqueous ammonium chloride (150 mL) and extracted with ethyl acetate (2 x

150 mL). The combined organic layers were dried over anhydrous magnesium sulfate, filtered and

concentrated in vacuo. The residue was triturated in diethyl ether (15 mL) to afford the title compound

as a colorless solid (0.16 g, 18%). The aqueous layer contained white solid that was filtered, washed

with water (100 mL) and diethyl ether (40 mL) to afford additional amount of the title compound as a

colorless solid (0.24 g, 27%); NMR (300 MHz, DMSO- ) 10.25 (br s, IH), 7.70 (d, / 7.9 Hz,

II), 7.27-7.25 ( n , 2 ), 7.1 1 (d, J ------ 7.9 Hz, ). 6.88 id. ./ 13.0 Hz, I), 4.31 (d, J ------ 3.7 Hz, 2 ).

3.92 (d, J ------ 5.4 Hz, 2H), 3.40-3.31 ( , 5H), 3.11-3.00 (m, 2 !. 2.06-1.90 (m, 5H), 1.76-1.68 ( , 2H),

1 01-0 95 (m, 2H), 0.89-0.83 (m, 2H), 0.75-0.70 (m, 2H), 0.57-0.52 (m, 2H);MS(ES+) miz 460.0,

558.2 (M + ).

Step 3. Preparation of 4-((l-(2-cMoro-4-cyclopropylbenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluoro -N-(methylsulfonyl

Following the procedure as described in Example 402 Step 3 and making non-critical variations as

required to replace (S)-5~chloro-4-((l~(1 -(3,5-dichloropheny])ethyl)piperidin-4-y])methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-((i-(2-chloro-4-cyclopropylbenzyi)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was obtained as a colorless solid

(0.06 g, 36%): 'Ή NMR (300 MHz, DMSO- ) δ 11.84 (br s, IH), 9.57 (br s, 1H), 7.5 (d, J = 8 0 Hz,

IH), 7.28-7.27 (m, IH), 7.14-7.08 (m, 2H), 6.94 (d, J = 12.9 Hz, IH), 4.33 (s, 2H), 3.94 (s, 2H), 3.39



(br s, 1). 3.30 (s, 3H), 3. 2-3.04 (m, 2H), 2.10-1 .92 (m, 5H), 1.64-1 .55 (m, 2H), 1.02-0.96 (m, 2H),

0.88-0.82 (m, 2H), 0.75-0.70 ( n , 2H), 0.67-0.62 ( , 2H);MS(ES+) m/z 537. 1, 535. 1 (M + 1).

EXAMPLE 416

Synthesis of 4-((l -(2-chloro-4-cyc]opropylbenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl -N -

(cyclopropyls lfonyl)-2-

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-(( l -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

tluorobenzoic acid, trifluoroacetic acid salt with 4-(( l -(2-chloro-4-cyclopropylbenzyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and to replace methanesulfonamide with

cyclopropanesulfonamide, the title compound was obtained as a colorless solid (0.05 g, 26%):

NMR (300 MHz, \ !S )·.:/, .81 (br s, IH), 9.47 (br s, 1) , 7.5 (d, J = 8.0 Hz, 1H), 7.29-7.28 (m,

IH), 7.14-7.07 ( , 211), 6.95 d. ./ 13.0 Hz, HI), 4.33 (s, 211), 3.94-3.93 ( , 2H), 3.43-3.40 (m, 2H),

3.13-2.99 (m, 3H), 2.074 .92 (m, 5H), 1.62-1 .50 (m, 2H), 1.09-1 .06 ( , 4H), 1.02-0.96 (m, 2H), 0.88-

0.82 ( , 2H), 0.75-0.70 (m, 2H), 0.67-0.62 (m, 2H);MS(ES+) m/z 563. 1, 561 .2 (M + 1).

EXAMPLE 417

Synthesis of -(azetidin-l -ylsulfonyl)-4-((1 -(2-chioro-4-cyclopropylbenz\4)piperidin-4-yi)methoxy)-

5-cyclopropyl-2-fl orob

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-(( l -( l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-((1 -(2-chloro-4-cyclopropylbenzyl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and to replace methanesulfonamide with azetidirie- -

sulfonamide, the title compound was obtained as a colorless solid (0.06 g, 23%): Ή NMR (300 MHz,

DMSO-t¾) 11.59 (br , 1H), 9.38 (br s, 1H), 7.5 1 (d, , = 8.0 Hz, H), 7.29-7.28 (m, H), 7.15-7.07

(m, 2H), 6.95 (d, = 12.8 Hz, IH), 4.33 (s, 2H), 4.01 (t, J = 7.7 Hz, 4H), 3.94-3.93 (m, 2H), 3.44-3.40



(m, 2H), 3 12-3 04 ( , 2H), 2. 8- 1.91 (m, 7H), .62- .50 (m, 2H), 1 02-0 96 (m, 2H), 0.89-0.82 (

2H), 0.75-0.70 (m, 2H), 0.68-0.63 (m, 2H);MS(ES+) m!z 578.0, 576.0 (M + 1).

EXAMPLE 418

Synthesis of 4-((l -( s(4-fluorophenyl)methyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro -N

(methyls lfonyl)be

Step 1. Preparation of methyl 4-((l-(te(4-fluorophenyl)methyl)piperidin-4-yl)ineihoxy)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations as

required to replace r-butyl 5-chloro-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride

with methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride and to replace

(R )- l -(3,5-dichlorophenyl)ethyl 4-methylbenzenesulfonate with 4,4'-

(bromomethylene)0/s(fluorobenzene) and adding tetra-w-butylammonium iodide to the reaction

mixture, the title compound was obtained as a light yellow syrup (0. 1 g, 18% ) : NMR (300 MHz,

CDC1 ) 7.42 (d, - 8.3 Hz, ). 7.36-7.29 (m, 4H), 6.98-6.92 (rn. 4H), 6.52 (d, ./ 12.8 Hz, I),

4.26 (s, 1H), 3.86 (s, 3H), 3.83 (d, J = 6.1 Hz, 1). 2.90-2.86 (m, 2H), 2.01 -1.96 (m, 1H), 1.91 -1.77

( , 5H), .49- .38 (m, 2H), 0.90-0.83 (m, 2H), 0.64-0.58 ( , 2H);MS(ES+) /z 5 0.2 (M + i).



Step 2. Preparation of 4-((l -( (4-fluorophenyl)methyl)piperidm-4-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoic acid

To a solution of methyl 4-((l-(bis(4-fluorophenyl)methyl)piperidjn-4-yl)inethoxy)-5-cyclopropyl-2-

fluorobenzoate (0.19 g, 0.38 mmol) in tetxahydrofuran (10 mL) and water (3 mL) was added lithium

hydroxide (O.iO g, 4.10 mmol). The mixture was refluxed for 6 hours, and then cooled to ambient

temperature. The mixture was diluted with 1 M hydrochloric acid solution ( 0 mL) and extracted

with ethyl acetate (2 x 100 mL). The combined organic layers were dried over anhydrous magnesium

sulfate, filtered, and concentrated in vacuo to afford the title compound as a colorless syrup (0.19

g.quant. yield ) that was used directly in the next reaction: MS(ES+) mlz 496.0 (M + 1).

Step 3. Preparation of 4-((l -( (4-fluorophenyl)methyl)piperidm-4-yl)methoxy)-5-cyclopropyl-2-

fluoro -N-(methyls lfonyl)b

Following the procedure as described in Example 402 Step 3 and making non-critical variations as

required to replace (S)-5-ch1oro-4-((l-(l -(3,5-dichloropheny])ethyl)piperidin-4-y])methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-((I-(6is(4-fluorophenyi)methyl)piperidiri-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was obtained as a colorless solid

(0.04 g, 27% in 2 steps): NMR (300 MHz, DMSO-4,) «511.88 (br s, 1H), 9.98 (br s, 1H), 7.67 (br s,

4H), 7.31 (brs, 4H), 7.09 (d, J = 8.2 Hz, 1H), 6.95 (d,,/ = 13.0 Hz, 1H), 5.62-5.59 (m, 1H), 3.95 (d, J

5.0 Hz, 2H), 3.30 (s, 3H), 3.26-3.22 ( , 2H), 3.04-2.95 (m, 2H), 2.05-1.96 (m, 3H), 1.84-1 .81 ( ,

1H), 1.60-1.55 ( , 2H), 0.87-0.82 (m, 2H), 0.66-0.61 (m, 2I-I);MS(ES+) mlz 573.1 (M + 1).



EXAMPLE 419

Synthesis of N -(azetidin- l -ylsulfonyl)-4 -(( l -(

cyclopropyl-2-fl orobe

Following the procedure as described in Example 402 Step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-(( l -(l -(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 4-(( l -( s(4-fluorophenyl)methyl)piperidin-4-

yl)methoxy)-5-eyclopropyl-2-fiuorobenzoie acid, and to replace methanesulfonamide with azetidine-

1-sulfonamide, the title compound was obtained as a colorless solid (0.04 g, 28%): NMR (300

MHz, DMS - ¾ 11.59 (br s, 1H), 10.24 (br s, 1H), 7.72 (br s, 4H), 7.3 1 (br s, 4H), 7.09 (d, ./ 8.2

Hz, ). 6.96 d. ./ 12.5 Hz, . 4.01 (t, J = 7.7, 7.7 Hz, 4H), 3.95 (d. ./ 4.4 Hz, 2! ). 3.26-3.22

(m, 2H), 3.04-2.96 (m, 11 ), 2.15- 1.97 (m, 4H), 1.85-1 .65 (m, 2H), 1.14 (t. ./ 7.3, 7.3 Hz, 2H), 0.87-

0.82 (m, 1). 0.66-0.61 (m, 2H);MS(ES+) m/z 614. 1 (M + 1) .

EXAMPLE 42

Synthesis of 5-cyclopropyl-4-((l-((3,5-dichlorophenyl)^henyl)met!iyl)-3-methylazetidin-3-

yl)methoxy)-2-fluoro-N -(methylsulfonyl)benzamide, trifluoroacetic acid salt



Step . Preparation of methyl 5-cyclopropy]-4-((l-((3,5-dichlorophenyl)(phenyl)methyl)-3-

methylazetidin-3-yl)methoxy)-2-fluorobenzoate

Following the procedure as described in Example 402 step 1 and making non-critical variations as

required to replace teri- butyl 5-c!iloro-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride

with methyl 5-cyc]opropyl-2-fluoro-4-((3-methylazetidin-3-yl)methoxy)benzoate hydrochloride, and

to replace (R )-l-(3,5-dichlorophenyl)ethyl 4-methylbenzenesulfonate with l-(bromo(phenyl)methyl)-

3,5-dichlorobenzene and adding - -butylammonium iodide to the reaction mixture, the title

compound was obtained as a light yellow syrup (0.56 g, 62%): lH NMR (300 MHz, CDCS3) δΙΛΙ (d,

= 8.3 Hz, 1H), 7.37-7.20 (m, 7H), 7.16-7.15 (m, H), 6.61 (d, = 12.6 Hz, 1H), 4.32 (s, 1H), 4.02 (s,

2 i . 3.88 (s, 3 i. 3.21 (dd, ./ 7.4, 12.0 Hz, 2H), 2.89 (dd, ./ 7.4, 9.8 Hz, 2 i . 2.06-1.97 (m, H),

1.38 (s, 3H), 0.92-0.86 (m, 2H), 0.67-0.62 (m, 2H);MS(ES+) miz 530.0, 528.0 (M + i).

Step 2. Preparation of 5-cyclopropyl-4-((l -((3,5-dichlorophenyl)(phenyl)methyl)-3-methylazetidin-3-

yl)methoxy)-2-fluorobenzoic acid

Following the procedure as described in Example 402 step 2 and making non-critical variations as

required to replace methyl 4-((l-(te(4-fluorophenyl)meihyl)piperidin-4-yl)niethoxy)-5-cyclopropyl-

2-fluorobenzoate with methyl 5-cyclopropyl-4-((l-((3,5-dichlorophenyl)(phenyl)methyl)-3-

methylazetidin-3-y])methoxy)-2-iluorobenzoate, the title compound was obtained following

trituration in diethyl ether (15 mL) (0.44 g, 80%) as a colorless solid: MS(ES+) m!z 516.1,

514.1 (M + 1).



Step 3. Preparation of 5-cyclopiOpyl-4-((l-((3,5-dichlorophenyl)(phenyl)methyl)-

yl)methoxy)-2-fluoro -N -(methylsulfonyl)benzamide, trifliioroacetic

acid salt

Following the procedure as described i Example 402 step 3 and making non-critical variations as

required to replace (S)-5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifli oroacetic acid salt with 5-cyclopropyi-4-((l -((3,5-

dichlorophenyl)(phenyl)methyl)-3-methylazetidin-3-yl)methoxy)-2 - acid, the title

compound was obtained as a colorless solid (0.1 g, 37%): II NMR (300 MHz, DMSO-i + 5% D20 )

7.60 (s, 1H), 7.52-7.51 (m, 2H), 7.45-7.35 (m, 5H), 7.13 (d, ./= 8.3 Hz, H), 6.91 (d, = 12.8 Hz,

1H), 5.50 (br s, IH), 4.13 (br s, 2H), 3.89-3.57 (m, 4H), 3.29 (s, 3H), 2.04-1.95 (m, 1H), 1.40 (s, 3H),

0.85-0.78 (m, 2H), 0.65-0.56 (m, 2H); MS(ES+) mlz 592.9, 590.9 (M + 1).

EXAMPLE 421

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((l-((3,5-dichlorophenyl)(phenyl)methyl)-3-

methy azetidi -3-yi)metho -2-f uorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 402 step 3 and making non-critical variations as

required to replace (5)-5-chloro-4-((l-(l-(3,5-dichlorophenyl)ethyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid, trifluoroacetic acid salt with 5-cyclopropyl-4-((l-((3,5-

dichlorophenyl)(phenyl)memyl)-3-methylazetidin-3-yl)methoxy)-2-fluorobenzoic acid and to replace

methanesuifonamide with cyclopropanesulfonamide, the title compound was obtained as a colorless

solid (0.14 g, 47%): H NMR (300 MHz, DMSO-i 6 + 5% D20 ) «57.61 (s, IH), 7.54-7.53 (m, 2H),

7.47-7.35 (m, 5H), 7.12 (d, = 8.3 Hz, IH), 6.91 (d, J = 12.8 Hz, IH), 5.60 (br s, IH), 4.14 (br s, 2H),

3.98-3.91 (m, 2H), 3.82-3.76 (m, 2 ), 3.06-2.98 (m, ), 2.04-1.94 (m, Hi), 1.42 (s, 3H), .09-1 .06

(m, 41i), 0.84-0.78 (m, 2H), 0.62-0.57 (m, 2H);MS(ES+) mlz 616.9, 618.9 (M + 1).



EXAMPLE 422

Synthesis of (R)-4-((l -(3-chloro-5-(trifluoromethoxy)benzyl)piperid in-3-yl)oxy)-5-cyclopropyl-2-

fluoro -N-(methylsulfonyl)benzamide, tnfluoroacetic acid salt

Step 1. Preparation of (R)-4-((l -(tenf-butoxycarbonyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-

fluorobenzoic acid.

To a solution of (R)- -butyl 3-(4-(rer/-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)piperidine-

1-carboxylate (3.50 g, 8.05 mmol) in dichloromethane (20 mL) trifluoroacetic acid (5 mL) was added.

The mixture was stirred for .5 hours and then a saturated aqueous solution of sodium bicarbonate (25

mL) was added followed by di-teri-butyl dicarbonate ( 1.93 g, 8.85 mmol). The reaction mixture was

stirred for 1 hour, acidified with M aqueous hydrochloric acid solution to p 1 and then extracted

with dichloromethane (2 x 20 mL). The organic layers were combined, dried over anhydrous sodium

sulfate, filtered and concentrated to give the title compound as a colorless solid (3.05 g, quant yield):

MS(ES+) tn/z 380.2 (M + 1).

Step 2. Preparation of (R)- r -butyl 3-(2-cyclopropyl-5-fluoro-4-

((methylsulfonyl)carbamoyl)phenoxy)piperidine-l -carboxylate

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-c oro-2-fl oro-5-(tri uoromethyl)benzyl)-4-fl uoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with (i?)-4~((] -(tert-butoxycarbonyl)piperidin-3-

yl)oxy)-5-cyclopropyl-2-fluorobenzoic acid and the residue was purified by column chromatography

eluting with gradient of 0% to 0% methanol containing 1% ammonia in dichloromethane, the title

compound was obtained as a colorless solid (2.76 g, 75%): NMR (300 MHz, CDC13) 8.89-8.45



(brs, 1H), 7.56 (d, J 9.0 Hz, H), 6.61 (d, J = 14.5 Hz, 1H), 4.41-4.25 (m, H), 3.81-3.25 (ra, 7H),

2.10-1.75 (m, 4H), 1.66-1.17 (m, 10H), 0.96-0.81 (m, 2H), 0.75-0.52 (rn, 2 ) .

Step 3 . Preparation of (R)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-(piperidin-3-

yloxy)benzamide, trifluoroacetic acid sa t

Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace -butyl 4-((4-(feri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

fluoropiperidine- 1-carboxylate with ( tert-b y 3-(2-cyclopropyl-5-fluoro-4-

((methylsulfonyl)carbamoyl)phenoxy)piperidine-] -carboxylate, the title compound was obtained as a

colorless solid (2.75 g, quant yield): MS(ES+) m/z 357.1 (M + 1).

Step 4. (iR)-4-((l-(3-chloro-5-(1rffiuorom

(methyl sulfony])benzamide, trifluoroacetic acid salt

To a stirred solution of (R)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-(piperidin-3-

yloxy)benzamide trifluoroacetate (0.05 g, 0.10 mmol) and 3-chloro-5-

(trifluoromethoxy)benzaldehyde (0.033 g, 0.15 mmol) in tetrahydrofuran ( 1 mL) was added sodium

triacetoxyborohydride (0.073 g, 0.23 mmol). After stirring at ambient temperature for 16 hours, the

reaction was quenched by adding In aqueous hydrochloric acid solution (0.4 m .) and the mixture was

purified by column chromatography eluting with 5% methanol in dichloromethane to give a oil,

which was further purified by preparative HPLC to afford the title compound as a colorless solid

(0.03 g, 45%): H NMR (300 MHz, MSO- ) £12.19-11.69 (m, IH), 10.04-9.66 (m, IH), 7.76-7.62

(m, 2H), 7.61-7.49 ( , IH), 7.14-7.01 (m, 2H), 5.01-4.58 (m, IH), 4.57-4.18 (m, 2H), 3.67-2.77 (m,

7H), 2.42-1.49 (m, 5H), 0.96-0.76 (m, 2H), 0.73-0.60 (m, 2H); MS(ES+) m/z 567.0, 565.0 (M + 1).



EXAMPLE 423

Synthesis of (R)-5-cyclopropyl-4-((l-(2,4-dimethylbenzyl)piperidin-3-yl)oxy)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 422 step 4, and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 2,4-dimethylbenzaldehyde, the title

compound was obtained as a colorless solid (0.02 g, 50%): II NMR (300 MHz, DMSO- 6) δ 22 -

1.69 (m, IH), 9.97-8.99 (m, IH), 7.45-7.28 (m, IH), 7.20-6.98 (m, 4H), 4.98-4.62 ( , H), 4.45-4.22

(m, 2H), 3.74-2.86 (m, 7H), 2.42-2.28 (m, 3H), 2.25 (s, 3H), 2.21-1.42 (m, 5H), 0.94-0.79 (m, 2H),

0.75-0.59 (m, 2H); MS(ES+) m/z 475.2 (M + 1).

EXAMPLE 424

Synthesis of (R )-4-((l-(2-chloro-4-methylbenzyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methyisulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benza]dehyde with 2-chloro-4-methylbenzaldehyde, the title

compound was obtained as a colorless solid (0.03 g, 61%): NMR (300 MHz, DMSO- 12 24-

11.69 (m, IH), 9.78-9.46 (rn, IH), 7.57 (d, J ------ 7.41 Hz, III), 7.41 (s, II I). 7.25 (d, J ------ 8.00 Hz, II I).

7.18-7.01 (m, 2H), 5.03-4.65 (m, IH), 4.54-4.37 (m, 2H), 3.75-3.35 (m, 2H), 3.31 (s, 3H), 3.28-2.89

(m, 2H), 2.30 (s, 3H), 2.25-1.51 (m, 5H), 0.94-0.79 (m, 2H), 0.74-0.60 ( , 2H); MS0ES+) m/z 497.0,

495.0 (M + ).



EXAMPLE 425

Synthesis of (R )-4-((l -(4-(tert-butyl)benzyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methylsuifonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benza]dehyde with 4-(?ert-hutyl)benzaldehyde, the title

compound was obtained as a colorless solid (0.03 g, 6 1%): II NMR (300 MHz, DMSO- d 6) S 2 . -

1.80 (m, 1H), 9.96-9. 16 ( , ), 7.52-7.33 (m, 4H), 7.17-6.98 (m, 2H), 4.99-4.58 ( , 1H), 4.46-4. 1

(m, 2H), 3.72-3.37 (m, 2H), 3.36-2.78 (m, 5H), 2.42- 1.49 (m, 5H), 1.25 (s, 9H), 0.94-0.80 (m, 2H),

0.74-0.59 (m, 2H); MS(ES+) m/z 503.2 (M + 1).

EXAMPLE 426

Synthesis of (R )-4-((l -([1 ,1'-biphenyl]-4-ylmethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyi)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with [l , l '-biphenyl]-4-carbaldehyde, the title

compound was obtained as a colorless solid (0.02 g, 36%): Ή NMR (300 MHz, DMSO-d^ 12. 14-

1 .77 (m, 1H), 10.15-9.40 (m, H), 7.76 (d, J 8. 1 Hz, 2H), 7.67 (d, ./ 7.3 Hz, 2I ), 7.64-7.54 (m,

2H), 7.46 (t, J ------- 7.5 Hz, 2H), 7.41 -7.33 (m, IH), 7.19-7.0 1 (m, 2H), 5.02-4.61 (m, IH), 4.55-4.29 (m,

2H), 3.76-3.44 (m, 2H), 3.40-2.86 (m, 5H), 2.42-1 .53 ( , 5H), 0.95-0.79 (m, 2H), 0.72-0.61 (m, 2H);

MS (ES+) m/z 523.2 (M + 1).



EXAMPLE 427

Synthesis of (R )-4-((l -(5-chloro-2-hydroxybenzyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fl

(methyls lfony )benz

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 5-chloro-2-hydroxybenzaldehyde, the title

compound was obtained as a colorless solid (0.04 g, 59%): II NMR (300 MHz, DMSO- /,, <> . -

1.77 (m, 1H), 10.72-1 0.50 (m, 1H), 10.16-9. 18 ( , H), 7.58-7.47 (m, 1H), 7.30 (dd, J = 8.6, 2.1 Hz,

). 7.17-7.03 (m, .? ! ). 6.93 (d, J = 8.4 Hz, H i ). 5.01 -4.68 (m, l ). 4.35-4.2 1 (m, 2H), 3.70-2.85 (m,

7H), 2.41 - 1.56 (m, 5H), 0.95-0.79 (m, 2H), 0.72-0.61 (m, 2H); MS(ES+) m/z 499. 1, 497. (M + 1).

EXAMPLE 428

Synthesis of (R )-5-cyclopropyl-4-((l -(2,4-diethoxybenzyl)piperidin-3-yl)oxy)-2-fluoro -N-

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benza]dehyde with 2,4-diethoxybenzaldehyde, the title

compound was obtained as a colorless solid (0.04 g, 77%): NMR (300 MHz, DMSO-i/ )<¾2. 13-

1 .74 (m, 1H), 9.87-9. 15 (m, 1H), 7.34 (dd, J 8.7, 8.7 Hz, I II), 7.18-7.02 (rri, 2H), 6.62-6.52 (m,

2H), 5.02-4.65 (m, I H), 4.38-4. 16 (m, 2H), 4.1 -3.96 (m, 4H), 3.69-2.82 (m, 7H), 2.43-2.09 (m, IH),

2.08-1 .56 (m, 4H), 1.38-1 .22 (m, 6H), 0.93-0.78 ( , 1). 0.76-0.57 (m, 2H); MS(ES+)

m/z 535. 1 (M + 1).



EXAMPLE 429

Synthesis of (R )-5-cyclopropyl-4-((l -((2,3-dihydrobenzo[Z>][ l,4]dioxin-6-yl)methyl)piperidin-3-

yl)oxy)-2-fluoro -N - salt

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-ch]oro-5-(trif!uoromethoxy)benza]dehyde with 2,3-dihydrobenzo[i>][l ,4]dioxine-6-

carbaidehyde, the title compound was obtained as a colorless solid (0.03 g, 64%): H NMR (300 MHz,

DMSO- ¾ 12.09- 11.82 (m, 1H), 9.90-9.22 ( , 1H), 7 .18-6.99 (m, 3H), 6.98-6.87 (m, 2H), 4.98 -

4.60 (m, 1H), 4.39-4.09 (m, 6H), 3.69-2.75 ( , 7H), 2.38-1 .49 (m, 5H), 0.95-0.79 (m, 2H), 0.75-0.60

(m, 2H); MS(ES+) m/z 505. 1 (M + 1) .

EXAMPLE 430

Synthesis of (R )-5-cyclopropyl-4-((l -(3,4-dimethoxybenzyl)piperidin-3-yl)oxy)-2-fluoro -N-

(methylsulfonyi)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benza1dehyde with 3,4-dimethoxybenzaldehyde, the title

compound was obtained as a colorless solid (0.03 g, 7 1%): NMR (300 MHz,

11.81 (m, 1H , 9.95-9. 19 (rn, 1H), 7.18-6.94 (m, 5H), 4.97-4.62 (m, 1H , 4.43-4. 13 (rn, 2 ). 3.80-3.68

(m, 6H), 3.67-3.36 (m, 2H), 3.3 1 (s, 3H), 3.25-2.82 (m, 2H), 2.39-2. 10 (m, 1H), 2.09-1 .52 (m, 4H),

0.97-0.76 (m, 2H), 0.74-0.61 (m, 2H); MS(ES+) m/z 507. 1 (M + 1).

EXAMPLE 43

Synthesis of (^)-5-cyclopropyl-2-fluoro-4-((l-(4-fluoro-2-methylbenzyl)piperidin-3-yl)oxy )-N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt



Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 4-fluoro-2-methylbenzaldehyde, the title

compound was obtained as a colorless solid (0.03 g, 82%): NMR (300 MHz, DMS - )d 12.13-

11.78 (m, IH), 9.82-9.03 (m, IH), 7.63-7.43 (m, IH), 7.23-7.00 (m, 4H), 4.96-4.62 (m, IH), 4.44-4.2

(m, 2H), 3.71-2.91 (m, 7H), 2.43-2.13 (m, 4H), 2.13-1.47 (m, 4H), 0.94-0.79 (m, 2H), 0.75-0.60 (m,

2H); MS(ES+) m/z 479.0 (M + 1).

EXAMPLE 432

Synthesis of (R )-4-((l-(2-chloro-4-methoxybenzyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described i Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 2-chloro-4-methoxybenzaldehyde, the title

compound was obtained as a colorless solid (0.03 g, 67%): NMR (300 MHz, DMSO-i/ ) i ]2.17-

.73 ( , IH), 9.99-9.27 (m, IH), 7.67-7.52 (m, IH), 7.20-6.97 (m, 4H), 5.03-4.60 (m, IH), 4.48-4.34

( , 2 ). 3.78 (s, 3H), 3.67-2.88 (m, 7H), 2.42-1 .5 (m, 5H), 0.95-0.78 ( , 2H), 0.76-0.61 (m, 2H);

MS(ES+) m/z 513.1, 5 1 . (M + i).

EXAMPLE 433

Synthesis of (R )-4-((l-(3-chloro-4-(trifluoromethyl )ben2yl)piperidin-3-yl)oxy)-5-cyc]opropyl-2-

fluoro -N-( ethylsulfonyl)b

Fo owing the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 3-chloro-4-(trifluoromethyl)benzaldehyde,

the title compound was obtained as a colorless solid (0.03 g, 69%): H NMR (300 MHz, DMS - ) >

12.19-1 1.63 (m, ), 9.79-9.50 (m, IH), 8.12-7.95 ( , III), 7.91-7.69 ( n , 2H), 7.16-6.98 (m, 2H),

5.00-4.58 (m, ), 4.56-4.27 (m, 2H), 3.70-2.77 (m, 7H), 2.42-1.48 (m, 5H), 0.97-0.76 (m, 2H), 0.75-

0.59 (m, 2H); MS(ES+) m/z 551.0, 549.0 (M + 1).



EXAMPLE 434

Synthesis of (R)-5-cyclopropyl-2-fluoro-4-((l-(4-methoxy-2-methylben2yl)piperidin-3-yl)oxy )-N-

(methyls fony )be

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 4-methoxy-2-methylbenzaldehyde, the title

compound was obtained as a colorless solid (0 03 g, 71%): H NMR (300 MHz, Ό 0 - 6)δ 12.09-

11.80 ( , 1H), 9.72-8.85 ( , 1H), 7.41 (dd, J = 16.1, 8.6 Hz, 1H), 7.17-7.00 (m, 2H), 6.89-6.78 (m,

2H), 4.96-4.63 (m, IB), 4.39-4.20 (m, 2H), 3.72 (s, 3H), 3.68-3.36 (m, 2H), 3.31 (s, 3H), 3.24-2.91

(m, 2H), 2.34 (s, 3H), 2.27-1.51 ( , 5H), 0.94-0.79 (m, 2H), 0.74-0.58 (m, 2H); S .S z 491 .2

(M + 1).

EXAMPLE 435

Synthesis of (R)-4-((l-(3-Chloro-4-methylbenzyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methy suifonyl)be

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 3-cb.loro-4-methylbenzaldeb.yde, the title

compound was obtained as a colorless solid (0.04 g, 91%): H NMR (300 MHz, DMSO - ) 12.16-

11.76 (m, 1H), 9.74-9.43 (m, 1H), 7.58-7.43 (m, 2H), 7.41-7.28 (m, 1H), 7.19-7.01 (m, 2H), 4.97-4.64

(m, 1H), 4.44-4.20 (m, 2H), 3.70-3.39 (m, 2H), 3.31 (s, 3H), 3.26-2.85 (m, 2H), 2.31 (s, 3H), 2.26-

1.46 (m, 5H), 0.95-0.77 (m, 2H), 0.73-0.61 (m, 2H); MS(ES+) m/z 497.1, 495.1 (M + 1).



EXAMPLE 436

Synthesis of (R)-5-cyclopropyl-4-((l -(3,5-dimethylbenzyl)piperidin-

(methyls ifonyl)be

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 3,5-dimethylbenzaldehyde, the title

compound was obtained as a colorless solid (0 02 g, 51%): H NMR (300 MHz, DMSO - ) 12.21-

11.75 (m, 1H), 10.27-9.47 (m, 1H), 7 20-6 96 (m, 5H), 5.00-4.62 (m, I ), 4.434. 12 (m, 2H), 3 70-

3.37 (m, 1). 3.3 1 (s, 3H), 3.27-2.85 (m, 2H), 2.42-2. 1 (m, 7H), 2.07-1 .54 (m, 4H), 0.94-0.77 (m,

2H), 0.75-0.57 (m, 2H); MS(ES+) m/z 475.2 (M + 1).

EXAMPLE 437

Synthesis of (/?)-5-cyclopropyl-2-fluoro -N-(methylsulfony])-4-((l -(3-

(trifluoromethoxy)benzyl)p d salt

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 3~(trifluoromethoxy)benzaldehyde, the title

compound was obtained as a colorless solid (0 02 g, 33%): H NMR (300 MHz, M SQ~!6)
' 12.23-

1 .62 ( , I I ), 9.77-9.45 ( n , HI), 7.68-7.39 ( , 3H), 7.20-6.98 ( , 211), 5.03-4.59 (m, ), 4.59-4.26

(m, 2H), 3.67-2.77 ( , 7H), 2.42- 1.48 (m, 5H), 1.20-0.57 (m, 4H); MS(ES+) m/z 53 1.1 (M + 1) .

EXAMPLE 438

Synthesis of (R)-5-cyclopropyl-2-fluoro-4-((l -(2-methoxy-4-(trifluoromethoxy)benzyl)piperidin-3-

yl)oxy)-N -(met ylsulfonyl)



Fo owing the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 2-methoxy-4-

(tritluoromethoxy)benzaldehyde, the title compound was obtained as a colorless solid (0.04 g, 60%):

NMR (300 MHz, OMSO-d6) 2 .18-1 1.73 (m, H), 9.25-9.01 (m, ), 7.63-7.49 (m, i). 7.19-

6.98 (m, 4H), 5.00-4.61 (m, IH), 4.41-4.24 (m, 2H), 3.90-3.77 (m, 3H), 3.74-2.83 (m, 7H), 2.42-1.53

(m, 5H), 0.95-0.79 (m, 2H), 0.74-0.61 (m, 2H); MS(ES+) m/z 561.1 (M + 1).

Synthesis of (R)-5-cyclopropyl-4-((l-(3,4-dimethylbenzyl)piperidin-3-yl)oxy)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described i Example 426 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 3,4-dimethylbenzaldehyde, the title

compound was obtained as a colorless solid (0.03 g, 60%): NMR (300 MHz, DMSO-i/ ) i 12.09-

11.80 (m, IH), 10.35-9.35 (m, IH), 7.34-7.16 (m, 3H), 7.16-6.98 (m, 2H), 4.98-4.67 (m, IH), 4.42-

4.12 (m, 2H), 3.69-3.36 (m, 2H), 3.31 (s, 3H), 3.27-2.79 (m, 2H), 2.42-2.12 (m, 7H), 2.06-1.51 (m,

4H), 0.95-0.78 (rn, 2H), 0.73-0.59 (m, 2H); MS(ES+) m/z 475.2 (M + 1).

EXAMPLE 440

Synthesis of (R)-5-cyclopropyl-4-((l-(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluoro -N-

(methylsulfonyl)benzamide

Following the procedure as described in Example 422 step 4 and making variation as required to

replace 3-chloro-5-(trifluoromethoxy)benzaldehyde with 3,5-dichlorobenzaldehyde and to purify the

residue using column chromatography eluting with 5% methanol containing 0.5% ammonia in

dichlorome thane, the title compound was obtained as a colorless solid (0.12 g, 72%): l NMR (300

MHz, CDCl 3 J7.53 (d, J = 9.1 Hz, IH), 7.27-7.16 (m, 3H), 6.55 (d, J = 14.5 Hz, IH), 4.50-4.36 (m,

IH), 3.56-3.41 (m, 2H), 3.39 (s, 3H), 2.86 (d, J === 10.4 Hz, IH), 2.67-2.56 (m, IH), 2.45-2.33 (m, IH),

2.32-2.21 (m, IH), 2.13-1.97 (m, 2H), 1.94-1.78 (m, IH), 1.74-1.54 (m, 2H), 1.00-0.87 (m, 2H), 0.73-

0.59 (m, 2H); MS(ES+) m/z: 515.0, 517.0 (M + 1).



EXAMPLE 441

Synthesis of (R)-4-((l -(2-chloiO-4-(methylsulfonyl)benzyl)piperidin-

fluoro-N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

To a stirred solution of (R)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-(piperidin-3-

yioxy)henzamide trifluoroaeetate (0.05 g, 0. 4 rnmol) and l -(bromomethyl)-2-chloro-4-

(methylsulfonyl)benzene (0.06 g, 0.21 nimol) in acetonitrile (2 mL) was added potassium carbonate

(0.05 g, 0.34 mmol) and potassium iodide (0.03 g, 0.17 mmol). The reaction mixture was stirred at

reflux for 6 hours, cooled to ambient temperature, and then N aqueous hydrochloric acid solution

(5 mL) was added; extracted with ethyl acetate (3 x 0 mL) and concentrated invaciio. The residue

was purified by column chromatography eluting with gradient of 0% to 30% ethyl acetate containing

1% formic acid in hexanes to obtained an oil, which was further purified by preparative HPLC

(gradient of acetonitrile in water) to afford the title compound (0.04 g, 44%) as a colorless solid:

NMR (300 MHz, DMS -i ) 7.90 (s, 1H), 7.78-7.7 1 (m, 2H), 7.16 (d, J === 8.70 Hz, Hi), 6.85-6.67

(m, HI), 4.57-4.45 (m, 1H), 3.66 (m, 2H), 3.22 (s, 3H), 2.85-2.72 (m, 2H), 2.62-2.50 (rn, 1H), 2.40-

2.29 (m, 1H), 2.10-1 .97 (m, Hi), 1.97- 1.85 (m, 1H), 1.84-1 .72 (m, 1H), 1.63-1 .44 (m, 2H), 0.90-0.79

(m, 2H), 0.63-0.5 (m, 2H); MS(ES+) /z 559.0, 561 .0 (M + l).

EXAMPLE 442

Synthesis of (R)-4-((l -([1 , '-biphenyl]-2-ylmethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methyisulfonyi)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 44 1 and making variation as required to replace 1-

(bromomethyl)-2-chloro-4-(methylsulfonyl)benzene with 2-(bromomethyl)- 1, '-biphenyl, the title

compound was obtained as a colorless solid (0.02 g, 28%): H NMR (300 MHz, O-d )d 12.22-

11.69 (m, 1H), 9.66-8.78 (m, 1H), 7.80-7.62 (m, 1H), 7.57-7.21 (m, 8H), 7.17-7.04 (m, 1H), 6.96 (d, J

= 12.9 Hz, 1H), 4.89-4. (m, 5H), 3.41-2.87 (m, 5H), 2.42-1 .38 (m, 5H), 0.96-0.77 (m, 2H), 0.76-

0.59 (m, 1): MS(ES+) m/z 523.2 (M + 1) .



Synthesis of (R )-4-((l -([1 ,1'-biphenyl]-3-ylmethyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro -N-

(methyisulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 44 , and making variation as required to replace 1-

(bromomethyl)-2-chloro-4-(methylsulfonyl)benzene with 3-(bromomethyl)-l,l'-biphenyl, the title

compound was obtained as a colorless solid (0.01 g, 8%): NMR (300 MHz, OMSO-d ) ' 12.06-

11.82 (m, 1H), 10.20-9.29 (m, 1H), 7.92-7.60 (m, 2H), 7.60-7.42 (in, 6H), 7.42-7.34 (m, 1H), 7.17-

6.98 (m, 2H), 4.99-4.62 (m, 1H), 4.60-4.27 (m, 2H), 3.75-3.43 (m, 2H), 3.39-2.89 (m, 5H), 2.41-1.50

(m, 51:1), 0.93-0.54 (m, 4H); MS(ES+) m/z 523.2 (M + 1).

Synthesis of (R )-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((l-(spiro[3.5]nonan-7-

y lm ethy l)piperi din-3-y l)oxy

Step 1. Preparation of spiro[

To a solution of spiro[3.5]nonan-7-ylmethanol (0.77 g, 5.00 mmol) and trie thy iamirie (1.05 mL, 7.50

mmol) in dichloromethane (20 mL) was added dropwise niethanesulfonyi chloride (0.42 mL, 5.5

mmol) at 0 °C. The mixture was stirred for 1.5 hours, and then saturated aqueous solution of

ammonium chloride ( 0 mL) was added and the mixture was extracted with dichloromethane (2 x 20

mL). The combined organic layers were washed with brine (15 mL), dried over anhydrous sodium

sulfate, filtered and concentrated invacuo to afford the title compound (1.16 g, quant yield), which

was used in the next step without further purification.



Step 2. Preparation of (R)-5-cyclopropyl-2-f]uoro -N-(methylsulfonyl)-4-((l -(spiro[3.5]nonan-7-

ylmethyl)piperidin-3-yl)o

Following the procedure as described in Example 441 , and making variation as required to replace 1-

(bromomethyl)-2-ch]oro-4-(methylsulfony])benzene with spiro[3.5]nonan-7-ylmethyl

methanesulfonate, the title compound was obtained as a colorless solid (0.02 g, 3 %): Ή NMR (300

MHz, -d .09- .80 (m, 1H), 9.28-8.58 (m, 1H), 7.18-7.01 (m, 2H), 5.03-4.62 (m, 1H),

3.74-3.59 ( , 2H), 3.3 1 (s, 3H), 3.14-2.8 1 (m, 4H), 2.43-2. 11 (m, 2H), 2.06- 1.85 (m, 2H), 1.85-1 .44

(m, 12H), 1.30- 1. 2 (m, 2H), 1.07-0.79 ( , 4H), 0.78-0.56 (m, 2H); MS(ES+) mlz 493.2 (M + 1).

EXAMPLE 445

(Synthesis of (ii)-4-((l-(2-chloro-4-fluorobenzyl)-5,5-difluoropiperidin-3-yl)oxy)-5-cyclopropyl-2-

fluoro-N-(methylsul

Step 1. Preparation ethoxybenzyl)piperidine

To a solution of (R)-3-hydroxy-l -(4-methoxybenzyl)piperidine-2,6-dione (prepared accordingly to

Yuan-Ping et al, Chirality, 2005, 17, 595-599) (3.50 g, 14.00 mmol) in dichloromethane (20 mL) was

added tert-butylchlorodimethylsilane (2.30 g, 15.50 mmol) and imidazole ( 1.30 g, 19.70 mmol).

After stirring at ambient temperature for 1 hour, the reaction mixture was quenched with saturated

aqueous ammonium chloride solution (25 mL and extracted with dichloromethane (2 x 40 mL),

washed with brine (30 mL), dried over anhydrous sodium sulfate, filtered and concentrated invaciio.

The residue was purified by column chromatography (0% to 15% ethyl acetate in hexanes) to give the

title compound (2.80 g, 55% 0): MS(ES+) mlz 364, 1 (M + 1).



Step 2. Preparation of (5R)-5-((ieri-butyldimethylsily])oxy)-6-hydroxy-l -(4-

methoxybenzyl)piperidin-2-one.

To a solution of (R)-3 -((teri-butyldimethylsilyl)oxy)- 1-(4-methoxybenzyl)piperidine-2,6-dione (2.80

g, 7.70 mmol) in methanol ( 10 ml.) and diehloromethane ( 10 ml.) under nitrogen atmosphere at -

30 °C was added sodium borohydnde (1.40 g, 38.5 Ommol). After stirring for 30 minutes at -30 °C,

the reaction mixture was wanned to 0 °C over 30 minutes and quenched with saturated aqueous

ammonium chloride solution (20 ) and extracted with diehloromethane (2 x 5 mL). The combined

extracts were dried over anhydrous sodium sulfate, filtered and concentrated invaciio to give an oil

(2.70 g, 76%)which was used in the next step without further purification: MS (ES+)

/z 366.2 (M + 1) .

Step 3. Preparation of (/?)-5-((ieri-butyldimethylsilyl)oxy)- -(4-methoxybenzyl)piperidin-2-one.

To a solution of (5R)-5-((rer/-butyldimethylsilyl)oxy)-6-hydroxy-l -(4-methoxybenzyl)piperidin-2-one

(2.70 g, 7.60 mmol) and tricthyisilane ( 11.50 g, 77 10 mmol) in dry diehloromethane (20 mL) was

added boron trifluoride diethyl ether complex (2.9 mL, 23 00 mmol) at -78 °C under nitrogen

atmosphere. After stirring for 30 minutes at - 78 °C, the reaction mixture was warmed up slowly to

0 °C and stirred at this temperature for 2 hours before it was quenched with saturated aqueous solution

of sodium bicarbonate solution (5 mL) and extracted with diehloromethane (2 x 10 mL). The

combined organic layers were dried over anhydrous sodium sulfate, filtered, and concentrated invaciio

to afford the title compound as an oil ( 1.26 g, 47%): NMR (300 MHz, CDC1 ) 7.16 (d, J === 8 5

Hz, 2H), 6.82 id. J 8.6 Hz, 2 ), 4.71 (d, J 14.6 Hz, I), 4.27 (d, J 14.6 Hz, HI), 4.08-3.98 ( ,

! . 3.77 (s, M il 3.24 (dd, J = 12.4, 3.7 Hz, H i ). 3.05 (dd, J = 12.3, 4.5 Hz, H i ). 2.68 (m, 1H), 2.39

(td, J = 17.6, 5 7 Hz, 1H), 1.91 - 1.78 (m, 2H), 0 81 (s, 9H), 0.00 (s, 3H), -0.06 (s, 3H).



Step 4. Preparation of (/?)-5-hydroxy-l-(4-methoxybenz}4)piperidin

To a solution of ( )-5-(( r b ty ldimethy (1.25 g,

3.58 ra o ) in tetrabydrofuran ( mL) was added tetra-buiy]ammonium fluoride (1.0M i · . 5.3

mL, 5.3 mmol) under nitrogen atmosphere. After stirring at ambient temperature for 30 minutes, the

reaction mixture was quenched with saturated aqueous ammonium chloride solution (2.5 mL) and

extracted with dichloromethane (2 x 0 mL). The combined extracts were concentrated invacuo and

filtered over a plug of silica gel eluting with 0% hexanes in ethyl acetate followed by ethyl acetate to

afford the title compound as oil (0.84 g, quant yield): MS(ES+) m!z 236.2 (M + 1).

Step 5. Preparation of (R)-tert-huiy] 5-chloro-2-fluoro-4-((l -(4-methoxybenzyl)-6-oxopiperidin-3-

yl)oxy)benzoate.

To a solution of (R )-5-hydroxy-l-(4-methoxybenzyl)piperidin-2-one (0.84 g, 3.58 mmol) and tert-

butyl 5-chloro-2,4-difluorobenzoate (0.98 g, 3.95 mmol) in dimethylsulfoxide (10 m .) was added

cesium carbonate (1.52 g, 10.7 mmol). After stirring for 48 hours at 80 °C, the reaction mixture was

quenched with saturated aqueous solution of ammonium chloride solution (20 mL) and extracted with

dichloromethane (2 x 10 mL). The organic layers were concentrated under reduced pressure and the

residue was purified by chromatography eluting with a gradient of ethyl acetate i hexanes (50% to

100%) to afford the title compound as a gum ( .38 g, 83%): NMR (300 MHz, CDC1 ) ^7.80 (d, J

7.7 Hz, 1H), 7.08 (d, ./ 8.6 Hz, 2 !). 6.71 (d, ./ 8.6 Hz, 2 ). 6.46 (d, J 11.9 Hz, ). 4.79 (d, J

= 14.6 Hz, ). 4.71-4 62 (m, H i). 4.17 (d, J = 14.6 Hz, H i). 3.69 (s, 3H), 3.43-3.37 (m, 2H), 2.71

(ddd, = 17.6, 11.1, 6.6 Hz, IH), 2.46 (ddd, J = 17.7, 6.2, 3.7 Hz, IH), 2.26-2.13 (m, IH), 2.12-2.00

( , IH), 1.52 (s, 9H); MS(ES+) m/z 466.1, 464.1 (M + 1).



Step 6. Preparation of ( ?)- f-b tyl 5-cyc1opropyl-2-f1uoro-4-((l -(4-methoxybenzyl)-6-oxopiperidin-

3-yl)oxy)benzoate.

Following the procedure as described in Example 346 step 3 and making variation as required to

replace tert-b 4-((4-(teri-butoxycarbonyl)-2-chloro-5-fluorophenoxy)melliyl)-4-fluoropiperidine-

1-carboxylate with (R)-tert-butyl 5-chloro-2-fluoro-4-((l -(4-methoxybenzyl)-6-oxopiperidin-3-

yi)oxy)benzoate and the reaction mixture was heated at 150 °C for 1 hour under microwave irradiation,

the title compound was obtained as a colorless oil (0.90 g, 64 %): NMR (300 MHz, CDC1 ) 7 2

d.J === 8.4 Hz, 1H), 7.15-7.09 n .? ! ). 6.77-6.70 (m, 2H), 6.39 (d, J = 12.4 Hz, 1H), 4.73-4.64 (m,

2H), 4.35-4.28 (m, 1H), 3.72 (s, 3H), 3.47-3.42 (m, 2H), 2.75-2.59 (m, 1H), 2.55-2.42 (m, 1H), 2.30-

2.17 (m, 1H), 2.12-2.01 (m, IH), 1.89-1 .76 (m, 1H), 1.53 (s, 9H), 0.89-0.78 (m, 2H), 0.60-0.49 (m,

2H).

Step 7 . Preparation of {R)-tert-bvAy\ 5-cyclopropyl-4-((5,5-difluoro-l -(4-methoxybenzyl)-6-

oxopiperidin-3-yl)oxy)-2-fiuorobenzoate.

To a solution of z¾ propyl amine (0. 10 L, 0.75 mmo ) in anhydrous tetrahydrofuran ( 1 ml.) under

nitrogen was added butyl lithium solution ( 1.5M solution in hexanes, 0.46 mL, 0.69 mmol) at -78 °C.

After stirring at -78 °C for 1 hour, a solution of (R)-tert-butyl 5-cyclopropyl-2-fiuoro-4-((l -(4-

methoxybenzy])-6-oxopiperidin-3-y1)oxy)benzoate (0.25 g, 0 53 mmo ) in tetrahydrofuran ( 1.5 ml.)

was added, stirring was continued at -78 °C for another 1 hour. To this reaction mixture, was added a

solution of Y-fluorobenzenesulfonimide (0.39 g, 0.75 mmol) in tetrahydrofuran (2 mL) slowly over

10 minutes. The reaction mixture was stirred for 30 minutes at -78 °C and then slowly warmed up to -

30 C over 1 hour. The reaction mixture was cooled to -78 °C again and lithium

Mv(trimethylsilyl)amide ( 1.0 M solution in toluene, 0.8 mL, 0.8 mmol) was added. The reaction

mixture was stirred for 30 min at -78 °C, a solution of N-fluorobenzenesulfonimide (0.39 g, 0.75

mmol) in tetrahydrofuran (2 mL) was added and the reaction mixture was slowly warmed up to -30 °C

over 1 hour and then quenched with a saturated aqueous solution of ammonium chloride solution(] 0

mL), extracted with ethyl acetate ( 5 mL) and concentrated. The residue was purified by column

chromatography eiuting with a gradient of 30% to 80% ethyl acetate in hexanes to afford the title



compound (0.05 g, 20%): NMR (300 MHz, CDC13) 7.92 (d, J - 7.0 Hz, ), 7.62-7.45 (m, 2 ),

7.22-7. 12 (m, 2H), 6.77 (d, J = 8.6 Hz, 2H), 6.40-6. 16 (m, H), 4.94-4.82 (m, H), 4.76-4.64 ( , 1H),

4.47-4.28 (m, 1H), 3.75 (s, 3H), 3.70-3.54 (m, 2H), 2.72 (dt, J 14.6, 4.8 Hz, Hi), 1.88- 1.59 (m, 2H),

1.54 (s, 9H), 0.90-0.72 (m, 21i), 0.6 1-0.47 (m, 2H); MS (ES +j m/z 450. 1 (M - -B + 1).

Step 8. Preparation of ( )~ ??-butyl 5-cyclopropy1-4-((5,5-difluoro-l -(4-methoxyhenzyl)piperidm~3~

yl)oxy)-2-fluorobenzoate.

To a solution of (R )- -butyl 5-cyclopropyl-4-((5,5-difluoro-l -(4-methoxybenzyl)-6-oxopiperidin-3-

yl)oxy)-2-fluorobenzoate (0.05 g, 0.10 mmol) in tetrahydrofuran ( 1 niL), borane ( 1 .0M in

tetrahydrofuran, 0.3 L, 0.3 mmol,) was added. The reaction mixture was stirred for 2 hours at

ambient temperature and then quenched with methanol ( 1 mL). The reaction mixture was

concentrated and the residue was purified by column chromatography eiuting with a gradient of 0% to

20% ethyl acetate in hexanes to afford the title compound as an oil (0.03 g, 6 1%): N MR (300 MHz,

CDCI3) 7.35 (d, ,/ 8.3 Hz, Hi), 7.2 1 (d, J 8.5 Hz, 211), 6.85 (d, J 8.5 Hz, 2H), 6.52 (d, J

12.4 Hz, 1H), 4.64-4.49 ( , Hi), 3.78 (s, 3H), 3.68 id. !3. 1 Hz, H), 3.6 id. . 13.1 Hz, H),

3.20-3.09 (m, H), 3.08-2.92 ( n , i ), 2.68-2.22 ( , 3H), 2.01 - 1.89 (m, 2H), 1.55 (s, 9H), 0.85-0.78

(m, 21i), 0.65-0.55 ( , 2H); MS(ES+) m/z 492. 1 (M + 1).

Step 9. Preparation of ( )-tert- y ] 5-cyclopropyl-4-((5,5-difluoropiperidm-3-yl)oxy)-2-

fluorobenzoate trifluoroacetate.

To a stirred solution of 4(R )-teri-butyl 5-cyclopropyl-4-((5,5-difluoro-l -(4-methoxybenzyl)piperidin-

3-yl)oxy)-2-fluorobenzoate (0.23 g, 0.47 mmol)) in degassed ethyl acetate (5 mL) and trifluoroacetic

acid (0.2 mL) was added 0% palladium on carbon (20 mg) and the flask was put under 1 arm of

hydrogen gas. The reaction mixture was stirred for 4 hours at ambient temperature, and then filtered

over diatomaeeous earth and rinsed with ethyl acetate (2 x 20 mL). The filtrate was concentrated to

afford the title compound (0.23 g, quant yield): MS(ES+) m/z 372.2 (M + 1).



Step 0. Preparation of (R)-4-((l-(2-chloro-4-fluoroberizyl)-5,5-difluoropiperidin-3-yl)oxy)-5-

cyclopropyl-2-fl

To a stirred solution of (R)-ferr-butyl 5-cyclopropyl-4-((5,5-difluoropiperidin-3-yl)oxy)-2-

fluorobenzoate trifluoroacetate (0.23 g, 0.47 mmol) in dichl oro ethane ( 1 mL) was added

trifluoroacetic acid ( 1 mL). After stirring at ambient temperature for 2 hours, the reaction mixture was

concentrated in vacuo. The residue was dissolved in tetrahydrofuran ( I mL), and to the solution was

added 2-chloro-4-fluorobenzaldehyde (0.07 g, 0.50 mniol) and sodium triacetoxyborohydride (0.24 g,

0.74 mmoi). The reaction mixture was stirred for 16 hours at ambient temperature, quenched with N

aqueous hydrochloric acid solution (5 ml.) and extracted with ethyl acetate (3 x 1 mL), and

concentrated in vacuo. The residue was purified by column chromatography eluting with 40% ethyl

acetate ( plus 0.5% trifluoroacetic acid) in hexanes to afford the title compound as a colorless solid

(0.16 g, 8 1%): ¾ NMR (300 MHz, CDC13) J7.55-7.41 (m, 2H), 7.10 (dd, J = 8.4, 2.6 Hz, IH), 6.96

(dt, J = 8.4, 2.6 Hz, 1H), 6.57 (d, J = 12.5 Hz, 1H), 6.47-6.12 (brs, 2H), 4.63 (m, H), 3.77 (s, 2H),

3.13 (dd, J = .4, 3.1 Hz, 1H), 3.02 (dd, ,/ 20.3, 9.1 Hz, 1H), 2.72-2.48 (m, 3H), 2.15-2.05 ( , 1H),

2,01-1.96 (m, IH), 0.88-0.79 (m, 2 ), 0.66-0.58 (m, 2H).

Step 11. Preparation of (i?)-4-((l-(2-cMoro-4-fluorobenzyi)-5,5-difluoropiperidin-3-yl)oxy)-5-

cyck>propyl-2-fluoro ¥-(methylsulfonyl)benzamide.

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)berizyl)-4-fluoropiperidin-4-

yl)metb.oxy)-5-cyclopropyl-2-fluorobenzoic acid with (i?)-4-((l-(2-chloro-4-fluorobenzyl)-5,5-

difluoropiperidin-3-yl)oxy)-5-cyclopropyl-2-iluorobenzoic acid hydrochloric acid, the title compound

was obtained as a colorless solid (0.02 g, 41% ) : H NMR (300 MHz, DMSO - ) 8.68 (d, J === 15.8

Hz, IH), 7.56 (d, ,/ 9.0 Hz, Hi), 7.46 (dd, ,/ 8.5, 6.2 Hz, IH), 7.1 1 (dd, J 8.4, 2.5 Hz, IH), 6.96

(dt, J == 8.3, 2.5 Hz, IH), 6.57 (d, J = = 14.1 Hz, IH), 4.71-4.57 (m, IH), 3.77 (s, 2H), 3.39 (s, ·.

3.18-2.94 (m, 2H), 2.75-2.49 (m, 3H), 2.19-1.98 (m, 2H), 0.98-0.83 (m, 2H), 0.68-0.59 (m, 2

MS(ES+) m/z 537.2, 535.2 (M + 1).



EXAMPLE 446

Synthesis of (R)-4-((l-(2-chloro-4-fluoroberi2yl)-5,5-difluoropiperidin-3-yl)oxy)-5-cyclopropyl-2-

fluoro -N-(methylsul

Step 1. Preparation of N-(2-chloro-4-fluorobenzyl)-5-oxote1xahydrofuran-2-carboxamide

A mixture of (R)-5-oxotetrahydrofuran-2-carboxylic acid (10.0 g, 76.9 mmol) and thionyi chloride

(20.0 g, 307.0 mmol) was refluxed for 0 hours, and then the excess thionyi chloride was removed

under reduced pressure. The residue was redissolved in anhydrous dichlorome hane ( 150 mL) and

cooled to 0 °C. To this solution was added triethylamine (10.1 g, 100.0 mmol) and (2-chloro-4-

fluorophenyljmethanamine (12.2 g, 76.9 mmol) successively. After stirring at 0 °C for 3 hours, the

reaction mixture was directly poured on a silica column and eluted with 20 % to 70% ethyl acetate in

hexanes to afford the title compound as a colorless solid (20.80 g, quant yield): H NMR (300 MHz,

CDC13 ' 7.34 (dd, J = 8.5, 6.0 Hz, 1H), 7.13 (dd, J = 8.4, 2.6 Hz, HI), 6.95 (dt, J = 8.3, 2.6 Hz, 1H),

6.82-6.68 ( , ), 4.86 (t, ,/ 7.4 Hz, ). 4.51 (d, J 6.0 Hz, 2 !). 2.72-2.50 (m, 3 ). 2.41-2,28 ( ,

1H).

Step 2. Preparation of (/?)-3-((?ert-buty]dimethylsilyl)oxy)- -(2-ch1oro-4-fluorobenzyl)piperidin

dione.

To a solution of N-(2-chloro-4-fluorobenzy])-5-oxotetrahydrofuran-2-carboxamide (20.8 g, 77.0

mmol) in anhydrous teirahydrofuran (200 mL) was added a cooled 1.0 M solution of potassium iert-

butoxide in anhydrous teirahydrofuran (46.0 mL, 46.0 mmol) at -78 °C under nitrogen atmosphere.

After 10 minutes of stirring at -78 °C, the temperature was allowed to arise to -60 °C over 10 min, and

then the reaction mixture was stirred at -60 °C for 1 5 hours. Another portion of potassium tert-

butoxide (46.0 mL, 46.0 mmol) was added and the reaction mixture was stirred for another 1.5 hours

at -45 °C and then a solution of ter^butyldimethylsilyl chloride (12.80 g, 85.70 mmol) in



tetrahydrofuran (20 mL) was added dropwise a d stirring was continued for 30 minutes at -45 °C. The

reaction mixture was quenched with saturated aqueous ammonium chloride solution (25 mL) at -

45 °C, and extracted with ethyl acetate (2 x 100 mL) The combined extracts were washed with brine

(50 mL), dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The

residue was purified by flash chromatography eluting with a gradient of 0 to 15% ethyl acetate in

hexanes to give the title compound (28. 1 g, 93%): NMR (300 MHz, CDC 7.03 (dd, J === 8.4, 2.4

Hz, ). 6.89 (dd, J 8.5, 6.1 Hz, II), 6.79 (dt, J 8.5, 2.4 Hz, III), 4.94 (d, J 1 .7 Hz, 111), 4.88

(d, J ---- 15.7 Hz, 1H), 4.35 (dd, J = 6.3, 3.7 Hz, IH), 2.94 (ddd, J ------ 17.8, 8.9, 5.7 Hz, 1H), 2.62 (td, J

= 17.8, 5.7 Hz, H), 2.13- .97 (m, 2H), 0.85 (s, 9H), 0.08 (s, 3H), 0.05 (s, 3H).

Step 3. Preparation of (5R )-5-((ter/-butyldimethylsilyl)oxy)-l -(2-chloro-4-fluorobenzyl)-6-

hydroxypiperidin-2-one.

Following the procedure as described in Example 445 step 2 and step 3, and making variation as

required to replace (R )-3-((ter^butyldimethylsilyl)oxy)- -(4-methoxybenzyl)piperidine-2,6-dione

with (&)-3-((i£^butyldimethylsiiyl)ox the title

compound was obtained (0.68 g, 79% in 2 steps) and used without further purification: MS(ES+) mlz

390. 1, 388. 1 (M + 1).

Step 4. Preparation of (/?)-5-((ter/-butyidimethylsily3)oxy)-l -(2-chloro-4-fluorobenzyl)piperidin-2-one.

To a cooled solution ( -78 °C) of (5R )-5-((rer/-butyldimethylsilyl)oxy)-6-hydroxy-l -(4-

methoxybenzyl)piperidin-2-one (2.70 g, 7.60 mmol) and triethylsilane ( 1.50 g, 77. 10 mmol) in

anhydrous dichloromethane (20 mL) under nitrogen atmosphere was added boron trifluoride diethyl

ether complex (2.9 mL, 23 mmol). The reaction mixture was stirred for 30 minutes at - 78 °C , and

then wanned up slowly to 0 °C and stirred at this temperature for 2 hours. The reaction mixture was

quenched with a saturated aqueous solution of sodium bicarbonate (5 mL) and extracted with

dichloromethane (2 x mL). The combined organic layers were dried over anhydrous sodium sulfate,

filtered, and concentrated under reduced pressure to give the title compound as an oil (1.26 g, 47%):



T NMR (300 MHz, CDC13) 7.16 (d, ,/ 8.5 Hz, 2 ) , 6.82 (d, J 8.6 Hz, 2 ), 4.71 (d, ./ 14.6 Hz,

H), 4.27 (d, J = 14.6 Hz, H), 4.08-3.98 (m, 1H), 3.77 (s, 3H), 3.24 (dd, ,/ 12.4, 3.7 Hz, 1H), 3.05

(dd, J 12.3, 4.5 Hz, 1). 2.68 ( n. II I). 2,39 (td, J 17.6, 5.7 Hz, 1). 1.9 1-1.78 (m, 2 ). 0.8 1 (s,

9H), 0.00 (s, 3H), -0.06 (s, 3H).

Step 4. Preparation of (5R )-5-((ieri-butyldimethylsilyl)oxy)- 1-(2~chloro-4~fluorohenzyl)-3~

fluoropiperidin-2-one

To a stirred solution of diisopropylamine (0.068 g, 0.67 mmol) in tetrahydrofuran (2 mL) at -78 °C

was added «-butyllithium(l .5 M solution in hexanes, 0.41 mL, 0.62 mmol). After stirring for 45

minutes at -78 °C, a solution of (i?)-5-((feri-butyldimethylsi{yl)oxy)-l-(2-chloro-4-

fluorobenzy])piperidin-2-one (0. 18 g, 0.48 mmol) in tetrahydrofuran (2 mL) was added dropwise and

the reaction mixture was stirred for 40 minutes at -78 °C. A solution of N -fluorobenzenesulfonimide

(0.21 g, 0.67 mmol) in tetrahydrofuran ( 1.5 mL) was added via syringe pump over a 10 minutes

period and the reaction mixture was stirred at -78 °C for 5 hours and then slowly warmed up to -40 °C.

The reaction mixture was quenched by addition of saturated aqueous solution of ammonium chloride

( 10 mL), and extracted with ethyl acetate (2 x 10 mL). The combined organic phases were washed

with water ( 10 mL) and brine ( 10 mL), dried over sodium sulfate, filtered and concentrated invacuo.

To the residue was added dichloromethane and methyl teri-butylether ( 10 mL, 1/1, v/v) the resulting

precipitate was removed by filtration. The filtrate was concentrated to give a light yellow residue

which was purified by silica gel chromatography using a gradient (0 to 30%) of ethyl acetate in

hexanes to give the title compound as a gum (0.08 g, 39%): NMR (300 MHz, CDC13) 7.29 (dd, J

=== 8.6, 6.1 Hz, III), 7.10 (dd, J === 8.4, 2.6 Hz, 1H), 6.92 (dt, J = 8.4, 2.6 Hz, 1H), 5.18 (ddd, J = 47.6,

10.1, 6.1 Hz, 1H), 4.99 (d, J = 15.5 Hz, H), 4.37 (d, J = 15.5 Hz, 1H), 4.29-4.20 (m, 1H), 3.44 (dd, J

12.6, 3.3 Hz, IH), 3.18-3.09 (m, 1H), 2.5 1-2.35 (m, 1H), 2.23-2.07 (m, IH), 0.83 (s, 9H), 0.06 (s,

3 ) , -0.03 (s, 311).



Step 5. Preparation of (/?)-5-((ieri-butyldimethylsilyl)oxy)- -(2-ch1oro-4-fiuorobenzyl)-3,3-

difluoropiperidin-2-one.

Following the procedure as described in Example 445 step 4, and making variation as required to

replace (/?)-5-((ter/-butyldimethylsi1yl)oxy)-] -(2-chloro-4-iluorobenzyl)piperidin-2-one with (5R )-5-

the title

compound was obtained as a colorless solid (0 075 g, 99%): NMR (300 MHz, CDC13) 7.35 (dd, J

=== 8.6, 6.1 Hz, 1H), 7.12 (dd, J === 8.4, 2.6 Hz, 1H), 6.96 (dt, J = 8.4, 8.3, 2.6 Hz, 1H), 4.83 d. J === 15.3

Hz, 1H), 4.56 (d, J = 15.2 Hz, 1H), 4.23-4. 13 ( , H), 3.44 (dd, J = 2.4, 4.0 Hz, H), 3.21 (dd, J =

2.5, 6.3 Hz, H), 2.62-2.27 (m, 2H), 0.82 (s, 9H), 0.05 (s, 3H), -0.0 1 (s, 3H); MS(ES+) m/z 4 10.2,

408.2 (M + i).

Step 6. Preparation of (R)-l -(2-chloro-4-fluorobenzyl)-5,5-difluoropiperidin-3-ol.

To a solution of (R )-5-((feri-butyldimethylsilyl)oxy)-l -(2-chloro-4-fluorobenzyl)-3,3-

difluoropiperidin-2-one (0.01 5 g, 0.04 mmol) in tetrahydrofuran (lmL) was added borane ( 1.0 M

solution in tetrahydrofuran, 0.9 ml,, 0.9 mmol) under nitrogen atmosphere. After 30 minutes stirring,

the reaction mixture was quenched by addition of 6 N hydrochloric acid solution (2.5 L) and stirring

was continued for 2.5 hours. The solution was neutralized by addition of a saturated aqueous solution

of sodium bicarbonate and extracted with diehlorom ethane (2 x 10 rnL) The combined organic

extracts were concentrated under reduced pressure and filtered over a p ug of silica gel eluting with

10% ethyl acetate in hexanes followed by 00% ethyl acetate to give the title compound as a colorless

oil (0.01 g, 85%): H NMR (300 MHz, CDC1 ) δ 7.38 (dd, J = 8.5, 6.2 Hz, IH), 7. (dd, J = 8.5, 2.6

Hz, IH), 6.97 (dt, J === 8.3, 2.6 Hz, IH), 4.05-3 .96 (m, IH), 3.72-3.67 (m, 2H), 2.98 -2.83 (m, IH),

2.82-2.71 (m, IH), 2.60-2.45 (m, 2H), 2.24-1 .90 (m, 2H); MS(ES+) m/z 282. 1, 280. 1 (M + 1).



Step 7. Preparation of ( ?)- -butyl 5-chloro-4-((l -(2-chloro-4-fluorobenzyl)-5,5-difluoropiperidin-3-

yl)oxy)-2-fluorobenzoate.

Following the procedure as described in Example 445 step 4 and making variation as required to

replace (R)-5-hydroxy-l-(4-methoxybenzyl)piperidin-2-one with (7?)-l-(2-chloro-4-f!uorobenzyl)-5,5-

difluoropiperidin-3-ol, the title compound was obtained as a colorless solid (0.01 g, 67%): H NMR

(300 MHz, CDC13) ό"7.87 (d, J = 7.7 Hz, IH), 7.47 (dd, J = 8.6, 6.3 Hz, 1H), 7.10 (dd, J === 8.5, 2.6

Hz, i). 6.97 (dt, J 8.3, 8.3, 2.6 Hz, 1). 6.64 (d, J 11.8 z, ). 4.65-4.51 (m, H), 3.75 (s, 2 ).

3.19-2.96 (m, 2H), 2.69-2.42 (m, 3H), 2.12-2.03 (m, I ). 1.56 (s, 9H); MS(ES+) m/z 510.0, 508.0 (M

+ 1).

Step 8. Preparation of (R)-4 -(( -(2-chloro-4-fluorobenzyl)-5 ,5-difluoropiperidin-3 -yljoxy) -5-

cyclopropy]-2-fluoro-A'-(methyisulfony])benzamide.

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yi)methoxy)-5-cyciopropyl-2-iluorobenzoic acid with with (R)-tert-butyl 5-chloro-4-((l-(2-chloro-4-

fluorobenzyl)-5,5-difluoropiperidin-3-yl)oxy)-2-fluorobenzoate, the title compound was obtained as a

colorless solid (0.004 g, 32%): NMR (300 MHz, CDC13) ^7.77 (d, ,/ 7.4 Hz, ), 7.63 (dd, ,/

8.6, 6.3 Hz, IH), 7.19 (dd, J 8.7, 2.6 Hz, IH), 7.09-6.97 (m, 2H), 4.84-4.75 (m, IH), 3.86-3.79 (m,

2H), 3.33 (s, 3H), 3.09-2.79 (m, 3H), 2.77-2.64 (m, IH), 2.59-2.41 (m, IH), 2.33-2.14 (m, IH);

MS(ES-+j m/z 531.1,529.1 (M + 1).



EXAMPLE 447

Synthesis of 5-cyclopropyl-4 -(((R)- -((R)- -(3,5-dichlorophenyl)-2-methoxyethyl)piperidin-3-

yl)oxy)-2-fluoro -N -(m

Step 1. Preparation of 2-((R )-3-(2-cyclopropyl-5-fluoro-4-(methoxycarbonyl)phenoxy)piperidin-l -yl)-

2-(3,5-dichloropheny1) cetic aci .

To a stirred solution of (R )-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate ( 0 59 g,

2.00 mmol) in toluene (8 ml,) under an atmosphere of nitrogen were added 50% glyoxylic acid in

water (0.24 g , 3.20 mmol), molecular sieve 4A (0.5 g) and (3,5-dichlorophenyl)boronic acid (0.420

2.20 mmol). The reaction mixture was stirred at 00 °C for 2 hours, cooled to ambient temperature

and filtered to remove the molecular sieve. The filtrate was concentrated. The residue (0. 5 g. 15%)

was used directly in the next step without further purification.

Step 2. Preparation of methyl 5-cyclopropyl-4 -(((R )-l -((R )-l-(3,5-dichlorophenyl)-2-

hydroxyethyl)piperidin-3 -yl)oxy)-2-fluorobenzoate.

To a stirred solution of 2-(( )-3-(2-cyclopropyl-5-fl uoro-4-(metboxycarbonyl)phenoxy)piperi dm-l -

yl)-2-(3,5-dichlorophenyl)acetic acid (0. 15 g, 0.30 mmo ) in tetrahydrofuran (3 L) under an

atmosphere of nitrogen was added borane in tetrahy drofuran ( 1.0 M solution in tetrahydrofuran, 1 mL,

1.00 mmol). After stirring at ambient temperature for 6 hours, the reaction mixture was quenched by

addition of methanol (2 ml ), and concentrated. The residue was purified by chromatography eluting



with a gradient (0 to 30%) of ethyl acetate in hexanes to give the title compound (0.09 g, 55% ) :

NMR (300 MHz, CDC13) 7.43 (d, J = 8.4 Hz, . 7.29 ( , J = 1.8 Hz, H I). 7.06 (d, J = 1.9 Hz, 2H),

6.54 (d, J 12.8 Hz, 1H), 4.50-4.39 (m, H ), 3.93-3.82 (m, 4H), 3.69-3.58 ( n , 2H), 2.72-2,57 (m,

3H), 2.40-2.27 ( , 1H), 2,01 -1.49 (m, 5H), 0.87-0.78 (m, 2H), 0.68-0.57 (m, 2H). The other

diastereoisomer methyl 5-cyclopropyl-4-(((i?)-l-((5)-l-(3,5-dichlorophenyl)-2-

hydroxy ethy1)piperidin-3-yl)oxy)-2-fl uorobenzoate was also isolated (0.07 g, 45%). H NMR (300

MHz, CDC ) 7.42 (d, J = 8.4 Hz, 1H), 7.33-7.29 (m, II I). 7.10-7.07 (m, 2H), 6.52 (d, J = 12.7 Hz,

II), 4.48-4.35 ( n , I), 3.96-3.82 (m, 4H), 3.73-3.58 (m, 2H), 2.97-2.88 (m, HI), 2,61 -2,39 (m, 3H),

1.94-1 .53 (m, 5H), 0.85-0.79 (m, 2H), 0.67-0.56 (m, 2H).

Step 3. Preparation of methyl 5-cyelopropyl~4-(((/?)-l -((R )-l -(3,5-dichlorophenyl)-2-

methoxyethyi)piperidin-3-yi)oxy)-2-fluorobenzoate.

To a stirred solution of methyl 5-cyciopropyl-4-(((i?)-l -((i?)- l -(3,5-dichiorophenyl)-2-

hydroxyethyl)piperidin-3 -yl)oxy)-2-fluorobenzoate (0.08 g, 0 .14 mmol) in dimethoxyethane ( 1 L)

under an atmosphere of nitrogen was added sodium hydride (60% in mineral oil, 0.03 g, 0.69 mmol)

and the reaction mixture was stirred for 30 minutes. Methyl iodide (0.030 g, 0.21 mmol) was added to

the reaction mixture. After stirring for 6 hours, water (10 mL) was added and the reaction mixture

was extracted with dichloromethane (2 10 mL), the combined organic layers were concentrated. The

residue was purified by chromatography eluting with a gradient of methanol in dichloromethane (0 to

5 %) to give the title compound (0.04g, 58%): MS(ES+) m/z 498. 1, 496. 1 (M + 1) .

Step 4. Preparation of 5-cyclopropyl-4-(((ii)-l-((i?)-l-(3,5-dichlorophenyl)-2-methoxyethyl)piperidin-

3-yl)oxy)-2-fluorobenzoic acid hydrochloride

To a stirred solution of methyl 5-cyclopropyl-4-(((3 R )-l -( l -(3,5-dichlorophenyl)-2-

methoxyethyl)piperidin-3-yl)oxy)-2-fluorobenzoate (0.075 g, 0.15 mmol) in DMSO ( 1 mL) under an

atmosphere of nitrogen were added lithium hydroxide (0.036 g, 1.52 mmol) and the mixture was



stirred for 1 hour at 70 °C a d then quenched with aqueous hydrochloric acid solution (5 mL) an

extracted with dichloromethane (3 x 10 mL), dried over anhydrous sodium sulfate, filtered and

concentrated to give the title compound (0.06 g, 76%) as a colorless solid: MS(ES+) /z 484 2, 482.

(M + 1).

Step 5. Preparation of 5-cyclopropyl-4 -(((R )-l -((R )-l -(3,5-dichlorophenyl)-2-methoxyethyl)piperidin-

3-yl)oxy)-2-fluoro -N -(methylsul

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 5-cyclopropyl-4-(((3 R )-l -(l -(3,5-

dichk ropheny])-2- ethoxyethy])piperi din-3-yl)oxy)-2-fiuorobenzoic acid hydrochloride (0 06 g, 0.

mmol), the title compound was obtained as a colorless solid (0.006 g, 9%): H NMR (300 MHz,

CDC¾ 8.86-8.62 (m, 1H), 7.56 (d, J === 8.9 Hz, 1H), 7.52-7.42 (m, 2H), 6.94-6.83 (m, 1H), 5.06-4.92

(m, HI), 4.48-4.36 (m, 1H), 4.48-4.36 (rn, 1H), 4.20-4.08 (m, HI), 4.06-3.34 (m, 1 H), 2.94-2.73 ( ,

1H), 2.33 -1.94 (m, 3H), 1.77- 1.58 (m, 1H), 0.96-0.86 (m, 2H), 0.69-0.59 (m, 2H); MS(ES+) m/z

561 .1,559. 1 (M + 1).

EXAMPLE 448

Synthesis of 5-cyclopropyl-4-(((i?)-l-((<S)-l-(3,5-dic^

yl)oxy)-2-f!uoro -(m c acid salt



Step 1. Preparation of 2-((R )-3-(2-cyclopropyl-5-fluoro-4-

((methyls lfonyl)carbamoyl)ph enyl)acetic acid

To a stirred solution of (R )-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-(piperidin-3-

yloxy)benzamide ( 1 .50 g, 3.3 1 nimol) in toluene (10 mL) under an atmosphere of nitrogen was

introduced 50% glyoxylic acid in water (0.39 g , 5.30 mmol), molecular sieve 4A (0.5 g) and (3,5-

dichloropheny])boronic acid (0.69 g, 3.64 mmol). The reaction mixture was stirred at 100 °C for 2

hours, cooled to ambient temperature and filtered to remove the molecular sieve. The filtrate was

concentrated to give the title compound as a colorless solid (2. 16 g, 99%): NMR (300 MHz,

DMSO- 11.90- 11.82 (m, S. 7.70-7.58 (m, 1H), 7.52-7.42 (m, 2H), 7.10 (t. ./ 7.9 Hz, H),

6.98 (dd, J = 13.0, 6.0 Hz, H), 4.78-4.56 (m, 2H), 3.30 (s, 3H), 3.04-2.92 (m, ), 2.90-2.77 (m, 1H),

2.76-2.63 (m, H), 2.62-2.5 (m, IH), 2.19-1 .97 ( , H), 1.98-1 .77 (m, 2H), 1.74- 1.47 (m, 2H), 0.95-

0.78 (m, 2H), 0.76-0.58 (m, 211); MS(ES+) m/z 561 .0, 559.0 (M + 1).

Step 2. Preparation of 5-cyclopropyl-4-(((3/?)-l -( l -(3,5-dichlorophenyl)-2-hydroxyethy1)piperidin-3-

yl)oxy)-2-fluoro -N -(methylsulfonyl)benzamide.

To a stirred solution of 2-((R )-3-(2-cyclopropyl-5-fluoro-4-

((methylsulfonyl)carbamoyl)phenoxy)piperidin-l -yl)-2-(3,5 -dichlorophenyl)acetic acid (0.80 g, 1.43

mmol) in tetrahydrofuran (8 ml.) was added carbonyl diimidazole (0.26 g, 1 57 mmol) under nitrogen.

The reaction mixture was reflux for 1 hour and cooled to ambient temperature. To the reaction

mixture was added sodium borohydride (0.064 g, 2.0 mmol). After stirring for 2 hours, the reaction

mixture was quenched by addition of N aqueous hydrochloric acid solution (10 mL) and extracted

with dichloromethane (3 x 20 mL). The combined organics was concentrated, the residue was purified

by chromatography eluting with a gradient of 5 to 0% dichloromethane in methanol containing 2%

ammonia to afford the title compound as a colorless solid (0. 13 g, 14%): H NMR (300 MHz, DMSO-

6 £7.47-7.40 (m, H), 7.38-7.33 (m, 2H), 7.18-7.09 (m, H), 6.86-6.67 (m, IH), 4.64-4.53 (m, IH),



4 5 1-4 37 (m, 1H), 3.80-3.59 (m, 2H), 3.58-3.48 (m, 1H), 3.06-2.57 (m, 5H), 2.38-2. 1 (m, 2H), 2.07-

1.93 (m, II), 1.93- 1.77 (m, lH), 1.76-1 .61 (rn, 11), 1.59- 1.29 (m, 2 ) , 0.90-0.76 (m, 2H), 0.65-0.48

(m, 2H); MS(ES+) m/z 547. 1, 545. 1 (M + 1).

Step 3. Preparation of 5~cyeiopropyl-4~(((/?)~1 -((^-1 -(3,5- ι{θΓορ1 ην1)-2^6 ί1οχν ν1 ρ ρ η-

3-y])oxy)-2-fluoro-A f-(m etic acid salt.

To a solution of 5-cyclopropyl-4-(((3 R)- 1-( 1-(3,5-dichlorophenyl)-2-hydroxyethyl)piperidin-3-

yl)oxy)-2-fluoro -N-(methylsulfonyl)benzamide (0.08 g, 0.12 mmol) in dimethoxyethane ( 1 mL) was

added sodium hydride (60% in mineral oil, 0.025 g, 0.62 mmol). The reaction mixture was stirred for

30 minutes and methyl iodide (0.026 g, 0.19 mmol) was added. After stirring for 6 hours, the

reaction mixture was quenched by addition of water ( 0 mL) and extracted with dichloromethane (2 x

10 mL). The combined organic layers was concentrated and the residue purified by preparative HPLC

eluting with a gradient of acetonitrile in water containing 0.1% trifiuoroacetic acid to afford the title

compound as a colorless solid (0.0 11 g, 14%): Ή NMR (300 MHz, CDC13) δ 8.82-8.64 (m, 1H), 7.55

(d, J 8.8 Hz, ill), 7.47-7.38 (rn, 3H), 6.88 (d, J 14.4 Hz, 1H), 4.92-4.8 1 (m, III), 4.26-4. 19 (rn,

lH), 4.12-4.02 (m, ), 3.92-3.79 (m, 2H), 3.39 (s, 3H), 3 .36 (s, 3H), 3.35-3.28 (m, 1H), 2.79-2.65

(m, 2H), 2.28-2. 18 (m, 1H), 2.09-1 .96 (m, 2H), 1.71 -1.56 (m, 2H), 0.96-0.87 (m, 2H), 0.67-0.59 (m,

2H); MS(ES+) 561 .1, 559. 1 (M + ) .

EXAMPLE 449

Synthesis of 5-cyclopropyl-4-(((l ^,3i?,55)-8-(3,5-dichloroben2yl)-8-azabicyclo[3.2.1 ]octan -3-

yl)methoxy)-2-f!uoro /-(methylsulfonyl)benzamide



Step . Preparation of benzyl 3-((2-cyclopropyl-5-fluoro-4-

((met yls lfonyl)carbamoyl)ph e-8-carboxylate.

Following the procedure as described in Example 346 Step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-((8-((benzyloxy)carbonyl)-8-

azabicyclo[3.2.1]octan-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid, the title compound was

obtained as a colorless solid (0.75 g, 72% ) : MS(ES+) m/z 531.1 (M + 1).

Step 2 . Preparation of 4-(8-azabicyclo[3.2.1]octan-3-ylmethoxy)-5-cyclopropyl-

(methylsulfonyl)benzamide.

Following the procedure as described in Example 396 step 5 and making non-critical variations as

required to replace (lR ,3S ,5S)-benzyl 3-((2-cyclopropyl-4-((cyclopropylsulfonyl)carbamoyl)-5-

fluorophenoxy)methyl)-8-azabicyclo[3.2J]octane-8-carboxylate with (l R ,3S ,5S)-benzyl 3-((2-

cyclopropyl-5-fluoro-4-((methylsulfonyl)carbamoyl)phenoxy)methyl)-8-azabicyclo[3.2.1]octane-8-

carboxylate, the title compound was obtained (0.55 g, 98%): MS(ES+) m/z 367.1 (M + 1).

Step 3. Preparation of 5-cyclopropyl-4-(((l R ,3r,5S)-8-(3,5-dichlorobenzyl)-8-azabicyclo[3.2.1]octan-

3-yl)methoxy)-2-fluoro-N-

Following the procedure as described in Example 441, and making variation as required to replace 4-

(8-azabicyclo[3.2.1]octan-3-ylmethoxy)-/Y-(azetidiri-l- ylsulfonyl)-5-cyclopropyl-2-

fluorobenzamideate with 4-(8-azabicyclo[3.2.1]octan-3-ylmethoxy)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamideand to replace (bromomethylene)dibenzene withl ,3-dichloro-5-

(chloromethyl)benzene, the title compound was obtained (0.04 g, 41%). H NMR (300 MHz, DMSO-

d6) J7.67-7.44 (m, 3H), 7.14 (d, J === 8.4 Hz, 1H), 6.79 (d, J === 12.9 Hz, Hi), 3.92-3.73 (m, 4H), 3.54-



3 36 (m, 2H), 3.05 (s, 3 ), 2.33-1 .55 (m, 10H), 0.91 -0.77 (m, 2H), 0.63-0.53 (m, 2H); MS(ES+)

557. , 555. 1 (M + 1).

EXAMPLE 450

Synthesis of 4-(((] RAS,6R)-2-((S)- 1-(2-chloro-4-fluorophenyl)ethyl)-2-azabicyclo[2.2. 1]heptan-6-

yl)oxy)-5-cyclopropy -2 roacetic acid salt

Step 1. Preparation of teri-butyl 5-chloro-2-fluoro-4-(((l R ,4S ,6R)-2-((S)- l -phenylethyl)-2-

azabicyclo [2.2 .i ]heptan-6-yl)o

Following the procedure as described in Example 445 step 4 and making variation as required to

replace (R)-5 -hydroxy- -(4-methoxybenzyl)piperidin -2-one with ( RAS,6R)-2-((S)- 1-phenylethyl)-2-

azabicyclo [2 .2 .1]heptan-6-ol, and purifying the compound by column chromatography eluting with a

gradient of ethyl acetate in hexanes (50% to 00%), the title compound was obtained (2.76 g, 49%).

MS(ES+) m/z 448. 1, 446. 1 (M + 1).

Step 2. Preparation of 5-cyclopropyl -2-fluoro-4 -((( l R ,4S,6R )-2-((S)- l -phenylethyl)-2-

azabicyclo [2.2. 1]heptan-6-yl)oxy)benzoate.

Following the procedure as described in Example 445 step 5, and making variation as required to

replace (R )- -b tyl 5-chloro-2-fluoro-4 -(( l -(4-methoxybenzyl )-6-oxopiperidin-3-yl)oxy)benzoate

with r -butyi 5-cMoro-2-fluoro-4-((( l ,45,6^)- 2-(( -l -phenylethyl)-2-azabicyclo [2.2.1 ]heptan-6-

yl)oxy)benzoate, the title compound was obtained as a colorless gum ( 1.82 g, 66%): MS(ES+) m/z

452.2 (M + 1) .



Step 3. Preparation of teri-butyl 4-((li^4¾6ii)-2-azabieyclo[2.2/l]heptan-6-yloxy)-5-cyc1opropyl

To a stirred solution of /erf-butyl 5-cyclopropyl-2-fluoro-4-(((l R ,4S ,6R)-2-((S )- l-phenylethyl)-2-

azabicyclo[2.2. 1]heptan-6-yl)oxy)benzoate ( 1.75 g, 3.88 mmol) and ammonium formate (7.3 g, 116

mmol) in methanol (50 ml.) and water (5 mL) was added 10% palladium on carbon (0.05 g). After

stilling for 2 hours at reflux, the reaction mixture was filtered over diatomaceous earth and rinsed

with methanol (2 x 30 mL). The filtrate was concentrated, basified with saturated sodium bicarbonate

solution and extracted with dichloromethane (2 x 40 mL). The combined organic layers were dried

over anhydrous sodium sulfate, filtered and concentrated to afford the title compound ( 1 .22 g, 80%):

MS(ES-i-) rn/z 348.2 (M + 1).

Step 4. Preparation of r-buty 4-(((li?,45,6i?)-2-((5)-l-(2-chloro-4-fluorophenyl)ethyl)-2-

azabicyclo[2.2. 1]heptan-6-yl)oxy)-5-cyc]opropyl-2-fluorobenzoate

And r -b ty 4-(((li?,45,6i?)-2-((^)-l -(2-chloro-4-fluorophenyl)ethyi)-2-azabicyclo[2.2. l]heptan-6-

yl)oxy)-5-cyclopropyl-2-fluorobenzoate

To a stirred solution of /erf-butyl 4-((lJ?,4S',6J?)-2-azabicycio[2.2. 1]heptan-6-yloxy)-5-cyclopropyi-2-

ffuorobenzoate ( 1.22 g, 3.5 mmol) in acetonitrile ( 5 mL) under a nitrogen atmosphere was added 2-

chloro-1 -(l -chloroethyl)-4-fluorobenzene (0.87 g, 4.55 mmol), potassium carbonate ( 1 .38 g, 10

mol) and potassium iodide (0. 65 g, 1 mmol). After stirring at reflux for 16 hours, the reaction

mixture was was cooled to ambient temperature, quenched with water ( 5 mL) and extracted with

ethyl acetate (3 x 20 mL). The combined organic layers was concentrated and the residue was purified

by column chromatography (0% to 30% ethyl acetate in hexanes) to give the t t e compound (0.28 g,

16%). MS(ES+) m/z 504. 1 (M + i); its diastereoisomer -buty 4-((( lR ,4S ,6R )-2-((R )-l -(2-chloro-



4-fluorophenyl)ethyl)-2-azabicyc]o[2.2. 1]heptan-6-yl)oxy)-5-cyclopropyl-2-fluorobenzoate was also

isolated (0.25 g, 14%): MS(ES+) m/z 504. 1 (M + I).

Step 5 . Preparation of 4-(((l R,45,6R)-2-((S)- l -(2-Chloro-4-fluorophenyl)ethyl)-2-

azabicyclo[2.2. 1]heptan-6-yl)oxy)-5-cyclopropyl-2-fluoro -N-(methyl8u1fonyl)benzamide,

trifiuoroacetic acid salt

To a stirred solution of tert-butyl 4-(((l R,4S,6R)-2-((S)-l -(2-chloro-4-fl orophenyl)etbyl)-2-

azabicyclo[2.2. 1]heptan-6-yl)oxy)-5-cyclopropyl-2-fluorobenzoate (0. 13 g, 0.26 mmol) in

dichloromethane (2 mL) was added trifiuoroacetic acid ( 1 iiiL). After stirring at ambient temperature

for 30 minutes, the reaction mixture was concentrated and co-concentrated with toluene (2 x ml.).

The residue was dissolved in dichloromethane (0.5 mL), and to this solution was added -ethyl~3~(3-

dimethylaminopropyl)carbodiimide (0. 1 g, 0.44 mmol), 4-dimethylaminopyridine (0.09 g, 0.78

mmol) and methanesulfonamide (0.03 g, 0.34 mmol). After stirring at at ambient temperature for 16

hours, the reaction mixture was quenched with aqueous hydrochloric acid solution (6Ν , 0.2 ml.),

diluted with acetonitrile (0 5 mL) and purified by preparative HPLC (gradient of acetonitriie in water

+ 0.1% trifiuoroacetic acid) to afford the title compound as a colorless solid (0.06 g, 7 1%): H NMR

(300 MHz, i) S( }-</,. ) \2 - 1.64 (br s, H), 1 .36-1 0 08 (br s, H), 7.99-7.84 (m, 1H), 7.67-7.5 1

(m, H), 7.49-7.38 (m, IH), 7.23-6.98 (m, IH), 6.9 1-6.00 ( , H), 5.25 -4.47 (m, 2H), 3.86-2.5 1 (m,

7H), 2.29-2.06 (m, IH), 2.06- 1 79 (m, 3H), .78-1 .41 (m, 4H), 0.95-0.48 (m, 4H); MS(ES+) m/z

527. 1, 525. 1 (M + 1).

EXAMPLE 45

Synthesis of 4-(((l R,4S,6R)-2-((R)- -(2-chloro-4-fluorophenyl)ethyl)-2-azabicyclo[2.2.1 ]heptan-6-

yl)oxy)-5-cyclopropyl-2-f!uo ¥-(methylsulfonyl)benzamide, trifiuoroacetic acid salt

Following the procedure as described in Example 450 step 5 and making variation as required to

replace teri- 4-(((l /?,4S,6R)-2-((S)-l -(2-chloro-4-fluorophenyl)ethyl)-2-azabicyclo[2.2. 1]heptan-

6-yl)oxy)-5-cyclopropyl-2-fluorobenzoate with its diastereoisomer tert-h 4-(((l R,4S,6R)-2-((R)-l -

(2-chloro-4-fluorophenyl)ethyl)-2-azabicyclo[2.2. 1]heptan-6-yl)oxy)-5-cyclopropyl-2-fluorobenzoate,



the title compound was obtained as a colorless solid (0.04 g, 5 %): NMR (300 MHz, DMSO-d)

Λ 2.14- 11.78 (br s, 1H), 10.49- 10.27 (br s, 1H), 8.15-8.00 (m, IH), 7.64-7.53 (m, 1H), 7.52-7.39 (m,

III), 7. 1-7.03 ( n , HI), 6.36-6.22 ( , Hi), 5.0 1-4.80 ( , 2 ), 3.64-2.64 ( n , 7 ), 2.30-1 .99 (m, 2H).

1.96-1 .78 (m, 2H), 1.75- 1.46 (rti, 4H), 0.87-0.72 (m, 2H), 0.65 -0.53 (m, 2 ·: MS(ES+) miz 527. 1,

525. 1 (M + ) .

EXAMPLE 452

Synthesis of 4 -(((R) -((R)- l -(2-chloro-4-fluorophenyl)ethyl)-5,5-dimethylpiperid in-3-yl)oxy)-5-

cyclopropyl-2-fluoro -N - id salt

Step 1. Preparation of (R)-ferr-butyl 4-((l -benzyl-5,5-dimethylpiperidin-3-yl)oxy)-5-chloro-2-

fluorobenzoate.

Following the procedure as described in Example 422 step 1 and making variation as required to

replace (if)- 1-benzylpiperidin-3-ol with (R ) -beiizyl-5,5-dimethylpiperidin-3-ol (prepared

accordingly to Ma Y.;Lahue B. R. et ah; U.S. patent 2008/0004287 A l), the title compound was

obtained as a colorless solid (0.73 g, 68%): MS(ES+) m!z 450.2, 448.2 (M + 1).

Step 2. Preparation of ( )-tert- y ] 4-((l -benzyl-5,5-dimethylpiperidin-3-yl)oxyj-5-cyclopropyl-

fluorobenzoate.

Following the procedure as described in Example 422 step 2 and making variation as required to

replace (R)-tert-butyl 4-((l -benzylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate with (R)-tert-butyl

4-(( l-benzyl-5,5-dimethylpiperidin-3-yl)oxy)-5-chloro-2-fluorobenzoate, the title compound was

obtained as oil (0.47 g, 63%): MS(ES+) m z 454. (M + 1).



Step 3. Preparation of (R)-ferr-butyl 5-cyclopropy1-4-((5,5-dimethylpiperidin-3-yl)oxy)-2-

fluorobenzoate.

Following the procedure as described in Example 450 step 3, and making variation as required to

replace r-buty 5-cyclopropyl-2-fluoro-4-(((l RAS,6R)-2,~((S)- 1-phenylethyl)-2-

azabicyclo[2.2. 1]heptan-6-yl)oxy)benzoate with (R )-tert-huiy] 4-((l -benzy1-5,5-dimethylpiperidin-3-

yl)oxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as an oil (0.38 g, 96%):

MS(ES+) miz 364.2 (M + 1).

Step 4. Preparation of 4-(((3R)- l -(l -(2-chloro-4-fluorophenyl)ethy])-5,5-dimethylpiperidin-

3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate.

Following the procedure as described in Example 450 step 4, and making variation as required to

replace r-buty 4-((l^,4«S',6ii)-2-azabicyclo[2.2.1]heptan-6-y{oxy)-5-cyclopropyl-2-fluorobenzoate

with 5-cyclopropyl-4-((5,5-dimethy]piperidin-3-yl)oxy)-2-fluorobenzoate, the title

compound was obtained as an oil (0.22 g, 43%): MS(ES+) miz 522, 1, 520. 1 (M + 1).

Step 5 . Preparation of 4-(((R)-l -((R)-l -(2-Chloro-4-fluorophenyl)ethyl)-5,5-dimethylpip

yl)oxy)-5-cyclopropyl-2 acetic acid salt

Following the procedure as described in Example 450 step 5, and making variation as required to

replace r -b tyl 4-((( li ,45,6i )-2-((5 -l -(2-chloro-4-fl orophenyl)ethyl)-2-azabicyclo[2.2.1]beptan-

6-yl)oxy)-5-cyclopropyl-2-fluorobenzoate with -butyl 4-(((3R)-l -(l -(2-chloro-4-

fluorophenyl)ethyl)-5,5-dimethylpiperidin-3-yl)oxy)-5-cyclopropy]-2-fluorobenzoate, the title

compound was obtained as a colorless solid (0.02 g, 15%): NMR (300 MHz, DMSO i ) 7 .61 (dd,



J = 8.7, 6.5 Hz, ), 7.35 (dd, J = 8.9, 2.6 Hz, 1H), 7.25-7.02 (m, 3H), 6.65-6.50 (m, 2H), 4.56-4.39

( n. Hi), 3.87 (q, J 6.3 Hz, ). 3.06-2.74 (m, 4 ) , 2,39 (d, J 10.7 z, I), 2.19-2,01 (m, HI),

2.00-1.85 (m, 2H), 1.80-1.67 (m, H), 1.32-1.17 (m, 4H), 0.97 (s, 3H), 0.93 (s, 3H), 0.86-0.73 (m,

2H), 0.60-0.44 (m, 2 : MS(ES+) m/z 543.1, 541.1 (M + 1).

EXAMPLE 453

Synthesis of 5-cyclopropyl-4-((l-(2,4-dicUoro-5-fluorobenzyl)piperidin-4-yl)methoxy)-2-fluoro -N-

(methylsulfonyl)be

Step 1. Preparation of 4-((l -benzylpiperidin-4-yl)methoxy)-5-cyclopropyl-2-fli

(methylsuifonyi)henzamide.

To a solution of t r -butyl 4-((l-benzylpiperidin-4-yl)methoxy)-5-cyclopiOpyl-2-fluorobenzoate (1.55

g, 3,54 m o ) in dichloromethane (10 mL) was added trifluoroacetic acid (5 mL). The reaction

mixture was stirred for 1.5 h and the solvent was concentration invacuo. The residue was redissolved

in anhydrous dichloromethane (10 mL). To this soplution, was added I-ethyl-3-(3-

dimethylaminopropyl)carbodiimide (1.37 g, 5.30 mmol), 4-dimethylaminopyridine (1.08 g, 8.84

mmol) and methanesulfonamide (0.37 g, 3.89 mmol). The reaction mixture was stirred at ambient

temperature for 16 hours, and then diluted with dichloromethane (20 mL), washed with ΓΝ aqueous

hydrochloric acid solution (10 mL), the aqueous layer was extracted with dichloromethane (20 mL).

The combined organic layer dried over anhydrous sodium sulfate, filtered and concentrated. The

residue was purified by column chromatography (0% to 10% methanol (1% ammonia) in

dichloromethane) to afford the title compound as a gum (1.32 g, 81%): H NMR (300 MHz, CDCl δ

7.55 (d, J 9.04 Hz, IH), 7.44-7.36 (m, 5H), 6.52 (d, 3 = 14.25 Hz, 1H), 4.16-4.02 ( , 2H), 3.94-

3.86 (m, 2IT), 3.64-3.43 (m, 2H), 3.39 (s, 3 ), 2,68-2,43 (m, 2H), 2.09-1.87 (rn, 6IT), 0.97-0.85 (m,

2H), 0.65-0.55 (m, .?! ).



Step 2. Preparation of 5-cyclopiOpyl-2-fluoiO -N -(methylsulfonyl)-4-(piperidin-4-

ylmethoxy)benzamide hydrochloride.

To a stirred solution of 4-((l-benzylpiperidin-4-y])methoxy)-5-cyc]opropyl-2-fluoro -N-

(memylsulfonyl)benzamide (1.25 g, 2.72 mrnol)) in degassed ethyl acetate ( 5 rnL) was added 10%

palladium on carbon (0.02 g) and the flask was put under 1 arm of hydrogen. The reaction mixture

was stirred for 24 hours at ambient temperature, then filtered over dsatomaceous earth and rinsed with

a 1:1 mixture of methanol and M aqueous hydrochloric acid solution (2 x 20 mL). The filtrate was

concentrated to give the title compound (0.55 g, 55%). MS(ES+) rn/'z 37 .1 (M + 1).

Step 3 . Preparation of 5-cyclopropyl-4-((l-(2,4-dichloro-5-fluorobenzy

fluoro-;V-(methylsulfony])benzamide trifluoroacetate.

To a stirred solution of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-(piperidin-4-

ylmethoxy)benzamide hydrochloride (0.05 g, 0.12 mmol) in acetonitrile (2 mL) under a nitrogen

atmosphere was added l,5-dichloro-2-(chloromethyl)-4-fluorobenzene (0.04 g, 0.18 mmol),

potassium carbonate (0.04 g, 0 30 mmo ) and potassium iodide (0 024 g, 0 15 mmol). The reaction

mixture was stirred at reflux for 6 hours, cooled to ambient temperature, IN aqueous hydrochloric

acid solution (5 mL) was added and the mixture was extracted with ethyl acetate ( 0 mL),

concentrated and purified by column chromatography (0% to 30% ethyl acetate (+ 1% formic acid) in

hexanes) to give an oil which was further purified by preparative HPLC (gradient of acetonitrile in

water + 0.1% trifluoroacetic acid) to give the title compound as a colorless solid (0.04, 43%).

M (300 MHz, DMS0 ) 12. 15-1 1 63 (m, 1H), 9.91-9.31 ( . . 7.99 (d, J = 6 88 Hz, 1H),

7.77 (d, J = 9.55 Hz, 1H), 7.10 (d, J = 8.24 Hz, 1H), 6.95 (d, J = 13.00 Hz, lH), 4.44-4.31 (m, 2H),

4.01-3 90 (m, 2H), 3.53-3.40 (m, 2H), 3.30 (s, 3H), 3.21-3.00 ( , 2H), 2.17-1.88 (m, 4H), 1.68-1.46

( , 2H), 0.93-0.79 (m, 2H), 0.72-0.60 (m, 2H) ; MS(ES+) m/z 547.1, 549.1 (M + 1).



EXAMPLE 454

Synthesis of 5-cyclopropyl-4-((l-(3,5-dicUoro-4-fluorobenzyl)piperidin-4-yl)methoxy)-2-fluoro -N-

(methylsuifonyi)benzamid

Following the procedure as described in Example 453 step 3 and making variation as required to

replace 1,5-dichloro-2-(ch1oromethyl)-4-fluorobenzene with 1,3-dichloro-5-(chloromethy1)-2-

fluorobenzene, the title compound was obtained as a colorless solid (0.03 g, 33%): NMR (300

MHz, DMSO-i/ 6)<?12.12-1 1.60 (m, 1) , 9.87-9.63 (m, 1H), 7.83-7.62 (m, 2H), 7.14-7.06 (m, 1) ,

6.98-6.90 (m, 1H), 4.35-4.21 (m, 2H), 4.00-3.91 (m, 2 1), 3.52-3.36 (m, 2H), 3.30 (s, 3H), 3.04-2.85

(m, 2H), 2.15-1.80 (m, 4H), 1.67-1.45 (m, 2H), 0.92-0.79 (m, 2H), 0.71-0.60 ( , 2H) ; MS(ES+) m/z

547.0, 549.0 M + 1).

EXAMPLE 455

Synthesis of 4-((l-(5-chloro-2,4-difluorobenzyl)piperidin-4-yi)methoxy)-5-cyclopropyl-2-fluoro -N

(methyls lfony l)benzami

Following the procedure as described in Example 453 step 3, and making variation as required to

replace l,5-dichloro-2-(chloromethyl)-4-fluorobenzene with 1-chloro~5~(chloromethyl)~2,4-

difluorobenzene, the title compound was obtained as a colorless solid (0.02 g, 23%): l NMR (300

MHz, Ό Ο- 6)δ 12.06-1 1.74 (m, 1H), 9.65-9.36 (m, ), 7.87 (dd, J = 7.9, 7.9 Hz, ), 7.71 (dd, J

----- 9.6, 9.6 Hz, IH), 7.10 (d, J = 8.2 Hz, IH), 6.94 (d, J = 12.9 Hz, IH), 4.35-4.22 (m, 2H), 3.99-3.91

(m, 2H), 3.50-3.42 (m, 2H), 3.30 (s, 3H), 3.11-2.93 (m, 2H), 2.13-1.88 (m, 4H), 1.62-1.43 (m, 2H),

0.92-0.80 (m, 2H), 0.70-0.61 (m, 2H); S .S m/z 533.1, 531.1 (M + 1).



EXAMPLE 456

Synthesis of 4-((l-(3-chloro-4,5-difluoroberi2yl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 453 step 3, and making variation as required to

replace 1,5-dichloro-2-(chloro Tethyl)-4-fl uorobenzene with 1-chloro~5~(chloromethyl)~2,3-

difluorobenzene, the title compound was obtained as a colorless solid (0.03, 31%): II NMR (300

MHz, OMSO-d6) 11.40-1 1.06 (m, ). 7 50-7.35 (m, 2H), 7.12 (d. ./ 8.4 Hz, IH), 6.85 (d, J ===

12.9 Hz, IH), 3.91 (d, J === 6.0 Hz, 2H), 3.67-3.59 (m, 2H), 3.16 (s, 3H), 2.99-2.82 (m, 2 ). 2.23-2.06

(m, 2H), 2.04-1.91 (m, IH), 1.86-1.72 (m, 3H), 1.46-1.27 (m, 2H), 0.90-0.80 ( , 2H), 0.66-0.55 (m,

2H); MS(ES+) m/z 533.2, 531.2 (M + 1).

EXAMPLE 457

Synthesis of 4-((l-(5-chloro-2-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-yl)methoxy)-5-

cyciopropyl -N-(cyclopropy]sulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of -butyl 4-((l -(5-chloro-2-(triiluoromethyi)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 346 step 5 and making non-critical variations as

required to replace l-chloro-3-(chloromethyl)-2-fluoro-5-(trifluoromethyl)beiizene with 5-chloro-2-

(trifluoromethyl)benzyl rnethanesulfonate, the title compound was obtained as a colorless gum (0.45 g,

69%): MS(ES-i-) m/z 562.1, 560.1 (M + 1)



Step 2. Preparation of 4-((l-(5-chloro-2-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-yl)methoxy)-5-

cyciopropyl-2-iluorobenzoic acid

Following the procedure as described in Example 346 step 6, and making non-critical variations as

required to replace -buty 4-((4-(ieri-buioxycarbonyl)-2-cyclopropyl-5 -fiuorophenoxy)methyl)-4

fluoropiperidme- 1-carboxylate with r -buty 4-((l-(5-chloro-2-(trifluoromethyl)ben2y{)-4-

fluoropiperidin-4-y])methoxy)-5-cyc]opropyl-2-fluorobenzoate to afford the title compound as a

colorless solid (0.36 g, 88%): MS(ES+) m/z 506.2, 504.0 (M + 1)

Step 3. Preparation of 4-((l-(5-ch]oro-2-(trifluoiOmethyl)benzyl)-4-fluoropiperidin-4-yl)methoxy)-5

cyclopropyl -N -(cyclopropylsulfonyl)-2-fluorobenzamide , trifluoroaceiic acid salt

Following the procedure as described in Example 346 step 7 and making non-critical variations as

required to replace 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-fluoropiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid with 4-(( 1-(5-chloro-2-(trifluoromethyl)benzyl)-4-

fluoropiperidin-4-yl)nietb.oxy)-5-cyclopropyl-2-fluorobenzoic acid and to replace

methanesulfonamide with cyclopropanesulfonamide the title compound was obtained as a colorless

solid (0.03 g, 28%): Ή NMR (300 MHz, DIVISOR) δ 11.87 (br s, H), 9.99 (br s, 1H), 8.13 (br s,

lH), 7.6 (br s, 211), 7.15 d. ./ 8.3 z, !H), 7.03 (d, J 12.8 Hz, 1H), 4.80-4.42 (m, 2H), 4.28 (d, ,/

=== 20.6 Hz, 2H), 3.60-3.17 (m, 4H), 3.12-3.03 (m, 1H), 2.31-2.17 ( , 2H), 2.08-1.99 (m 3H), 1.14-

1.09 (m, 4H), 0.94-0.87 (m, 2H), 0.73-0.67 (m, 2H); MS(ES+) m/z 506.2, 504.0 (M + 1).



EXAMPLE458

Synthesis of (R )-5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)morpholino)methyl)-2-fluoro-N-

(methylsulfonyl)benzamide

Step 1. Preparation of (R)-l -chloro-3-(3,4-dichlorophenyl)propan-2-ol

A 50 mL flask charged with magnesium turnings (0.32 g, 1 .33 mmol) was heated via heat gun under

hi-vac. The flask was cooled to ambient temperature and flushed with argon before freshly distilled

diethyl ether (1 mL) and ,2-dibromoethane (2 drops) were added. The flask was equipped with a

condenser before a solution of 4-bromo-l ,2-dichlorobenzene ( 1.68 mL, 13.00 mmol) in diethyl ether

(14 mL) was added dropwise so as to maintain a gentle reflux. The cloudy solution was stirred for 1

hour at ambient temperature. After cooling to 0°C, copper iodide (0.2 g, 1.08 mmol) was added.

After 10 minutes stirring, a solution of (R )-epichlorohydrin (0.85 mL, 10.80 mmol) in diethyl ether

( 4 mL) was added dropwise. The reaction mixture was slowly warmed to ambient temperature and

stirred overnight, quenched with saturated aqueous ammonium chloride solution ( 10 mL) at 0°C, and

then poured into water (40 mL). The biphasic mixture was stirred until all solids dissolved. The blue

aqueous layer was isolated and extracted with ethyl acetate (3 x 30 mL). The combined organic layers

were washed with brine (150 mL); dried over anhydrous sodium sulfate, filtered and concentrated.

The residue was purified using flash chromatography [0% to 5% to 10% ethyl acetate i hexanes] to

yield the title compound as a colourless oil (2.50 g, 80%): Ή NMR (300 MHz, CDC1 ) 7.38 (d,

J 8.2 Hz, Hi), 7.35 (d, ./ 2.0 Hz, HI), 7.09 (dd, . ' 2.0, 8.2 Hz, 1). 4.06-3.99 ( n. ). 3.62 (dd,

./ 3.9, 11.2 Hz, 1H), 3.49 (dd. ./ 6.3, 11.2 Hz, 1H), 2.84 (d, J = 5.8 Hz, 1H), 2.83 (d. ./ 7.1 Hz,

1H), 2.22 (br s, 1H).

Step 2. Preparation of (i?)-2-(3,4-dich]orobenzyl)morpholine

To a solution of sodium hydroxide (2.50 g, 62.40 mmol) in water (5 mL) was added a solution of (R

l-chloro-3-(3,4-dichlorophenyl)propan-2-ol (2.50 g, 10.40 mmol) in methanol ( 11 mL). After 5

minutes, 2-aminoethyi hydrogen sulfate (5.86 g, 4 1.60 mmol) was added in portions (4 x 1.47 g). T



resulting suspension was heated at 40°C for 5 hours. Toluene (25 mL) and powdered sodium

hydroxide (2.50 g, 62.40 mmol) were added. The reaction mixture was stirred overnight at 65°C.

After cooling to ambient temperature, the reaction mixture was quenched with water (300 mL). The

aqueous layer was isolated and extracted with toluene (2 x 150 mL). The combined organics were

washed with water (50 mL) and brine (50 mL), and concentrated. The residue was purified using

flash chromatography [0% to 100% (80: 10 :10 ethyl acetate/isopropanol/triethylamine) in hexanes] to

yield the title compound as a colourless oil (0.83 g, 32%): MS(ES+) m/'z 246. 1, 248. (M + 1) .

Step 3. Preparation of tert-huty! 5-cycl methyl)benzoate

To a suspension of polymer bound triphenylphosphine (2.60 g, 7.80 mmol) in dichloromethane (60

mL) was added imidazole (0.53 g, 7.80 mmol) and iodine (2.00 g, 7.80 mmol). After 5 minutes, tert-

butyl 5-cyclopropyl-2-fluoro-4-(hydroxymethyl)benzoate (1.60 g, 6.0 mmol) was added and the

reaction mixture was stirred at ambient temperature overnight. The reaction mixture was filtered and

the filtrate was washed with saturated aqueous sodium bisulfate solution (50 mL) and water (50 mL).

The organic layer was dried over sodium sulfate, decanted and concentrated. The residue was

dissolved in ethyl acetate ( 00 mL) and washed with saturated aqueous sodium bisulfate solution (20

mL), N hydrochloric acid solution (20 mL) and brine (20 mL). The organic layer was dried over

sodium sulfate, decanted and concentrated to yield the title compound as a yellow solid (2. 4 g, 94%):

T NMR (300 MHz, CDC13) 7.50 (d, J 7.3 Hz, HI), 7.05 (d, ,/ 10.9 Hz, Hi), 4.58 (m, 2H), .97-

.84 (m, HI), 1.58 (s, 9H), 1.08-0.99 (m, 2H), 0.78-0.70 (m, 2H).

Step 4. Preparation of (R )-tert-butyl 5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)moipholino) methyl)-2-

ffuorobenzoate

A suspension of r -butyl 5-cyclopropyl-2-fluoro-4-(iodomethyl)benzoate (0.46 g, 1.22 mmol), (R)-

2-(3,4-dichlorobenzyl)moiphoime (0.60 g, 2.44 mmol), potassium phosphate (0.52 g, 2.44 mmol) in

N V-dimethyl formamide (22 m ) was heated at 80°C for 2 hours. The reaction mixture was cooled

to ambient temperature, and diluted with water (400 mL) and ethyl acetate (200 mL). The aqueous

layer was isolated and extracted with ethyl acetate (3 x 100 mL). The combined organics were



concentrated and the residue was purified by flash chromatography (0% to 10% ethyl acetate in

hexanes) to yield the title compound (0.59 g, 97%): NMR (300 MHz, CDCi ) £7.49 (d, J

12 Hz, II I). 7.33 id. . 8.2 Hz, Hi), 7.32 (d, ./ 2.0 z, HI), 7.15 (d, J 11.7 Hz, Hi), 7.05 (dd, ,/

2.0, 8.2 Hz, 1H), 3.84 (d, J = 10.6 Hz, 1H), 3.77-3.67 (m, 1H), 3.67-3.54 (m, 3H), 2.80-2.58 (m, 4H)

2.30-2.16 (m, 1H), 2.07-1.90 (m, 2H), 1.58 (s, 9H), 1.00-0.87 (m, 2H), 0.70-0.58 (m, 2H);MS(ES+)

m/z 494.2 , 496.1 (M + l).

Step 5 . Preparation of (R)-5 -cyclo yl-4-((2-(3,4 -dichlorobenzyl)mo holino)methyl )-2-

fluorobenzoic acid hydrochloride

A solution of (R)-tert-b l 5-cyclopropyl-4-((2-(3,4-dich3orobenzyl)moiphoiino)methyl)-2-

fluorobenzoate (0.17 g, 0.34 mmol) and hydrogenchloride (4.0 N solution in 1,4-dioxane, 1.72 mL,

6.88 mmol) in 1,4-dioxane (5 mL) was stirred overnight at ambient temperature, and then heated at

60°C for 2 hours. The reaction mixture was cooled to ambient temperature and diluted with toluene

( mL) and concentrated to yield the title compoisnd(0.1 7 g, quant yield), which was used without

purification:MS(ES+) m/z 438.1, 440.0 (M + 1); MS(ES-) m/z 436.1 , 438.1 (M -1).

Step 6 . Preparation of (R)-5 yc opropy -4 ((2-(3,4-dichlorobenzyl)mo φ o ino) eΐ y ) 2- uo o N -

(methylsuifonyl)benzamide

To a solution of (R )-5 -cyclo o l-4-((2-(3,4 -dichlorobenzyl)mo holmo)methyl )- -fluorobenzoic

acid hydrochloride (0.17 g, 0.36 mmol) in dichloromethane (10 mL) was added l-ethyl-3-(3-

dimethylammopropyl)carbodiimide hydrochloride (0. g, 0.54 mmol), and 4-dimethylaminopyridine

(0.10 g, 0.82 mmol). The reaction was stirred at ambient temperature for minutes,

methanesulfonamide (0.06 g, 0.58 mmol) was added and stirring was continued at ambient

temperature overnight. The reaction mixture was concentrated, diluted with ethyl acetate (20 mL) and

washed with 5% aqueous hydrochloric acid solution (10 mL). The organic layer was separated,

washed with water and brine, dried over anhydrous sodium sulfate and concentrated. The residue was

purified by flash chromatography (0% to 50% ethyl acetate in hexanes) to yield the title compound as



a colorless solid (0.09 g, 50%): NMR (300 MHz, CDC13) J8.94-8.69 (m, i ), 7.73 (d, === 7.8 Hz,

), 7.36-7.31 (m, 3H), 7.05 (d, ,/ = 8.1 Hz, 1H), 3.87 (d, / = 11.2 Hz, ), 3.81-3.57 (m, 4H), 3.42 (s,

3 ), 2.83-2.58 ( n , 4 ), 2.34-2.19 (m, H ), 2.12-1.99 ( , Hi), 1.99-1.88 ( n , Hi), 1.02-0.92 (m, 2H),

0.70-0.59 (m, 2H); MS(ES+) mlz 515.1, 517.1 (M + 1), MS(ES-) mlz 513.2 , 515.1 (M - 1).

EXAMPLE459

Preparation of (R )-A -(azetidin-l-ylsulfonyl)-5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)

mo hol ino)methyl)-2- ίΊuorobenzamide

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace methanesulfonarnide with azetidine-1 -sulfonamide, the title compound was

obtained as a colorless solid (0.08 g, 41%): NMR (300 MHz, CDC13) 8.73 (d, = 15.7 Hz, ),

7.74 i J 7.8 Hz, Hi), 7.36-7.31 (m, 31i), 7.06 (dd, ./ 2.0, 8.2 Hz, 1H), 4.26 · · . ./ 7.7 Hz, 4H),

3.89-3.85 (m, 1H), 3.79-3.58 (m, 4H), 2.81-2.58 (m, 4H), 2.33-2.20 (m, 3H), 2.11-1.91 (m, 2H), 1.00-

0.92 (m, 2H), 0.71-0.63 (m, 2H); MS(ES+) mlz 556.1, 558.1 ( M + 1), MS(ES-) mlz 554.2, 556.1 (M

- 1).

EXAMPLE460

Preparation of (R )-5-cyclopiOpyl-/V-(cyclopropylsulfonyl)-4-((2-(3,4-dichlorobenzyl)

morpholino)iTiethyi)-2-fluorobenzamide

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace methanesulfonarnide with eyciopropanesuifonainide, the title compound was

obtained as a colorless solid (0.07g, 35%): H NMR (300 MHz, ) . ! ·. δ 8.78 (d, J = 15.0 Hz, ),

7.74 (d, J === 7.8 Hz, Hi), 7.36-7.31 (m, 3H), 7.05 (dd, J = 1.9, 8.2 Hz, Hi), 3.91-3.85 (m, 1H), 3.81-

3.57 (m, 4H), 3.16-3.02 (m, 1H), 2.83-2.52 (m, 4H), 2.32-2.19 (m, 1H), 2.08-1.85 (m, 2H), 1.51-1.38

(m, 1). 1.20-1.06 (m, 2H), 1.00-0.87 (m, 2H), 0.70-0.56 (m, 1): MS(ES+) mlz 541.1,

543.1 (M + 1), MS(ES-) mlz 539.1, 541.1 (M - 1).



EXAMPLE 461

Synthesis of (S)-5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)morpholino)methyl)-2-fluoro-N-

(methylsulfonyl)benzamide

Step 1. Preparation of (5)-l-ch]oro-3-(3,4-dichloropheny])propan-2-ol

Following the procedure as described in Example 458 step 1 and making non-critical variations as

required to replace (i?)-epichlorohydrin with (5)-epichlorohydrin, the title compound was obtained as

a colorless oil (2.70 g, 87%): NMR (300 MHz, CDC13) 5 1 9 (d, J = 8.2 Hz, 1H), 7.35 (d, J =

2.0 Hz, 1H), 7.09 (dd, ./ 2.0, 8.2 Hz, ). 4.10-3.98 (m, ). 3.62 (dd, J === 3.9, 1.2 Hz, 1H), 3.49

(dd, J = 6.3, 1 .2 Hz, H i). 2.85-2.82 (m, 2H), 2.20 (br s, 1l .

Step 2. Preparation of (S)-2-(3,4-dichlorobenzyl)morpholine

Following the procedure as described in Example 458 step 2 and making non-critical variations as

required to replace (R)-l-chloro-3-(3,4-dichlorophenyl)propan-2-ol with (S)-l-chloro-3-(3,4-

dichlorophenyl)propan-2-ol, the title compound was obtained as a colorless oil (1.04 g, 37%):

MS(ES-i-) rn/z 246.1, 248.1 (M + 1).



Step 3. Preparation of 5-cyclopropyl-4-((2-(3,4-dichloroben2yl)morpho]ino) methyl)-2-

fluorobenzoate

Following the procedure as described in Example 458 step 4 and making non-critical variations as

required to replace (/?)-2-(3,4-dichloroben2yl)morpho]ine with (5)-2-(3,4-dich]orobenzyl)morpho]me,

the title compound was obtained (0.46 g, 98%): NMR (300 MHz, CDC13) 7.50 (d, J = 7.3 Hz,

). 7.34 id. ./ . . i ). 7.3 1 (d, J 2.0 Hz, III). 7.14 (d, J 1.7 Hz, i ). 7.05 ( . ./ 2.0.

8.2 Hz, 1H), 3.85 (d, J = 10.6 Hz, 1H), 3.78-3.66 (m, 1H), 3.66-3 .55 (m, 3H), 2.80-2.57 (m, 4H), 2.22

(dt, J = 3.0, 11.2 Hz, 1H), 2.05- 1.92 ( , 2H), 1.58 (s, 9H), 0.97-0.89 (m, 2H), 0.67-0.59 (m, 2H);

MS(ES+) m/z 494.0, 496.0 (M + 1).

Step 4 . Preparation of (S)-5-cyclopropyl-4-((2-(3,4-dich3orobenzyl)moiphoiino)methyl)-2-

fluorobenzoic acid hydrochloride

Following the procedure as described in Example 458 step 5 and making non-critical variations as

required to replace (R)-tert-buiy] 5-cyclopropyl-4-((2-(3,4-dichlorobenzy])morpholino) methyl)-2-

fluorobenzoate with (S)-tert-butyl 5-cyc]opropyi-4-((2-(3,4-dichloroberizyl)rnorpholino) methyl)-2-

fluorobenzoate, the title compound was obtained as a colorless solid (0.43 g, 98%): MS(ES+) m z

438. 1, 440.0 (M + 1); MS(ES-) m z 436. 1, 438. 1 (M - 1).

Step 5. Preparation of (S)-5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)mo φ holino)methyl)-2-fluoro -N-

(methylsulfonyi)benzamide

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace ( )-5 cyc ro y -4 ((2-(3,4- ic o obe zy ) o o in ) eΐ y ) 2- o obenz ic



acid hydrochloride with (S )-5-cyclopropyl-4-((2-(3,4-dichloiObenzyl)morpholino)methyl)-2-

fluorobenzoic acid hydrochloride, the title compound was obtained as a colorless solid (0.04 g,

20%): NMR (300 MHz, CD ¾ ) 8.94-8.69 ( r .. I ). 7.73 (d, ./ 7.8 Hz, I H), 7.36-7.3 1 (m, 3H),

7.05 ( . 8.1 Hz, 1H), 3.87 d. ./ 11.2 Hz, 1H), 3.8 1-3.57 (m, 4H), 3.42 (s, 3H), 2.83-2.58 (m, 4H)

2.34-2. 19 (m, 1H), 2.12-1 .99 (m, 1H), 1.99-1 .88 (m, 1H), 1.02-0.92 (m, 2H), 0.70-0.59 (m, 2H);

MS(ES+) m/z 515.1, 517.1 (M + 1), MS(ES-) m/z 513.2, 515.2 (M- 1) .

EXAMPLE462

Preparation of (S )-5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((2-(3,4-dichlorobenzyl)

morpholino)methyl)-2-fluorobenzamide

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace (R )-5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)morpholino)methyl)-2-fluorobenzoic

acid hydrochloride with (S )-5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)morpholino)methyl)-2-

fluorobenzoic acid hydrochloride, ane to replace methanesulfonamide with cyclopropanesulfonamide,

the title compound was obtained as a colorless solid (0.02 g, 11 ) : Η NMR (300 MHz, CDC13) 8.78

(d. ./ 13.5 Hz, IH), 7.74 d. ./ 7.8 Hz, I H), 7.38-7.23 (m, 3 7.07-7.04 (m, IH), 3.94-3.82 ( ,

1H), 3.82-3.57 (m, 4H), 3.16-3.04 (m, 1H)„ 2.83-2.55 (m, 4H), 2.37-2.21 ( , Hi), 2.12- 1.88 (m, 2H),

1.53-1 .42 (m, 2H), 1.22- 1.10 ( , 2H), 1.03-0.92 (m, 2H), 0.72-0.61 (m, 2H); MS(ES+) /z 54 1.1,

543. 1 (M + 1), MS(ES-) /z 539.2, 541 .2 (M - 1) .

EXAMPLE463

Synthesis of (R )-5-cyclopropyl-4-((2-(3,5-dichlorobenzyl)morpholino)methyl)-2-fluoiO -N-

(methyisulfonyl)benzamide



Step 1. Preparation of (R)-l -chloro-3-(3,5-dichlorophenyl)propan-2-ol

Following the procedure as described in Example 458 step 1 and making non-critical variations as

required to replace 4-bromo- l ,2-dichlorobenzene with l -bromo-3,5-dichlorobenzene, the title

compound was obtained as a colorless oil (12.93 g, 83%): ¾ NMR (300 MHz, CDC13) £7.27-

7.24 ( . ). 7.18-7. 12 (m, 2 . 4.09-3.98 (m, 1H), 3.62 (dd, J = 3.9, 11.2 Hz, ). 3.49 (dd, J = 6.3,

1.2 Hz, IH), 2.87-2.79 (m, 2H), 2.22 (br s, 1H).

Step 2. Preparation of iii)-2-i3,5-dichlorobenzyl)morpholine

Following the procedure as described in Example 458 step 2 and making non-critical variations as

required to replace (i?)- l-chloro -3-(3,4-dichlorophenyl)propan-2-ol with (R ) -l -chloro-3-(3,5-

dichlorophenyl)propan-2-ol, the title compound was obtained as a colorless oil (6 98 g, 53%):

MS(ES+) m/z 246. 1, 248. (M + 1) .

Step 3. Preparation of (R )- r -butyl 5-cyclopropyl -4-((2-(3,5-dichlorobenzyl)morpholino) methyl) -2-

fluorobenzoate

To a micromave vial was charged with -butyi 5-cyclopropyl -2-fluoro-4-(iodomethyl)benzoate

(0 14 g, 0.37 mmol), (R )-2-(3,5-dichlorobenzyl)morpholine (0. 18 g, 0.75 mmol), potassium phosphate

(0. 6 g, 0.75 mmol) and N,N -dimethyl formamide (8 mL). The suspension was heated in the

microwave reactor at 80 °C for 2 hours. The reaction mixture was cooled to ambient temperature and

diluted with water (200 mL) and ethyl acetate ( 100 mL). The aqueous layer was isolated and

extracted with ethyl acetate (3 x 50 mL). The combined organics were concentrated and the residue

was purified by flash chromatography (0% to 10% ethyl acetate in hexanes) to yield the title

compound (0. 8 g, 98%): MS(ES+) m/z 494.2, 496.2 (M + 1) .



Step 4. Preparation of (R)-5-cyclopropyl-4-((2-(3,5-dichlorobenzyl)moipholino)methyl)-2-

fluorobenzoic acid hydrochloride

Following the procedure as described in Example 458 step 5 and making non-critical variations as

required to replace (R)- -butyl 5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)morpholino) methyl)-2-

fluorobenzoate with (R)- -b tyl 5-cyclopropyl-4-((2~(3,5~dichlorobenz} l)morphoiino)methyl)-2-

fluorobenzoate, the title compound was obtained as a colorless solid (0.08 g, 49%): MS(ES+) rn/z

437.9, 439.9 (M + 1); MS(ES-) m/'z 436.0, 438.0 (M - 1).

Step 5. Preparation of (R )-5-cyclopropyl-4-((2-(3,5 -dichlorobenzyl)morpholino)methyl)-2-fluoro-N-

(methyl sulfonyl)benzami de

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace (R )-5-cyclopropyl-4-((2-(3,4-dichloroberlzyl)mo holino)methyl)-2-fluorobenzoic

acid hydrochloride with (R)-5-cyclopropyl-4-((2-(3,5-dichlorobenzyl) orpholino)methy])-2-

fluorobenzoic acid hydrochloride, the title compound was obtained as a colorless solid (0.05 g, 24%):

H NMR (300 MHz, CDC13) δ 8.95-8.69 (m, 1H), 7.73 (d, J = 7.8 Hz, H), 7.34-7.20 (m, 2H), 7.14-

7. 1 (m, 2H), 3.92-3.83 (m, IH), 3.8 1-3.3 1 ( , 2H), 3.67 (s, 2H), 3.42 (s, 3H), 2.82-2.59 (m, 4H),

2.27 (dt, J = 3.1, 1 .2 Hz, IH), 2. 1- .89 (m, 2H), 1.02-0.92 (m, 2H), 0.70-0.59 (m, 2H); MS(ES+)

m!z 515.1, 5 7. (M + 1), MS(ES-) !z 513.1, 5 5.1 (M + 1) .

EXAMPLE 464

Preparation of (R )-5-cyclop pyl- V-(cyclopropyls lfonyl)-4-((2-(3,5-dichlorobenzyl)

morpholino)methyl)-2-fluorobenzamide



Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace (R )-5-cyclopropyl-4-((2-(3,4-dichlorobenz^^

acid hydrochloride with (R )-5-cyclopropyl-4-((2-(3,5-dichlorobenzyl)morpholino)methyl)-2-

fluorobenzoic acid hydrochloride, ane to replace methanesulfonamide with cyclopropanesulionamide,

the title compound was obtained as a colorless solid (0,03 g, 22%): NMR (300 MHz, CDCi3) 8.78

(d, J = 15.7 Hz, 1H), 7.74 (d, J 7.8 Hz, H), 7.33-7. 19 (m, 1). 7. 1-7.07 (m, 2H), 3.92-3.85 (m,

1H), 3.8 1-3.71 (rn, 1H), 3.67 (s, 2H), 3.65-3.60 ( n , I), 3. 16-3.04 ( , 1H)„ 2,82-2.62 (m, 4H), 2.27

i . 3.1, 11.2 Hz, IH), 2.05 ( !. . 10.4 Hz, 2H), 2.01 - 1.90 (m, IH), 1.5 1-1.44 ( , 2H), 1.21 -1.11

(m, 2H), 1.01-0.94 (m, 2H), 0.71-0.64 (m, 2H); MS(ES+) mlz 541 .1, 543.0 (M + 1), MS(ES-) mlz

539. , 541 .1 (M - 1) .

EXAMPLE 465

Preparation of (R)-N -(azetidin-l -ylsulfonyl)-5-cyclopropyl-4-((2-(3,5-

dichlorobenzyl)morpho1 d salt

CF3C0 2H

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace (/?)-5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)moipholino)methyl)-2-fluoiObenzoic

acid hydrochloride with (R )-5-cyclopropyl-4-((2-(3,5-dichlorobenzyl)morpholino)methyl)-2-

fluorobenzoic acid hydrochloride, and to replace methanesulfonamide with azetidine- 1-sulfonamide,

the title compound was obtained by reverse-phase HPLC purification as a colorless solid (0 04 g,

37%): H NMR (300 MHz, CDC1 ) 7.77 d. ./ 7.4 Hz, IH), 7.43 (d, J 1.5 Hz, H), 7.27-7.26 (m,

IH), 7.07 (s, 1). 4.49 (s, 2H), 4.25 (t, = 7.7 Hz, 4H), 4.15-3.88 (m, 3H), 3.55 (d, ,/ = 11.1 Hz, 2H),

2.97-2.77 (m, 2H), 2.75-2.64 (m, IH), 2.63-2.49 ( , Hi), 2.36-2.22 (m, 2H), 1.5 1- 1.44 (m, 2H), 1.93-

1.79 (m, ). 1.174 .03 (m, 2H), 0.84-0.70 ( , 2H): MS(ES+) m/z 556. 1, 558. 1 (M + 1), MS(ES-)

m/z 554.2, 556.2 (M - 1).



EXAMPLE 466

Synthesis of (R)-4-((2-(2-chloro-4-fluorobenzyl)morpholino)methyl)-5-cyclopropyl-2-fluoro-A 7-

(methyls lfonyl)benz

CF3C0 2H

Step 1. Preparation of (R)-l-chloro-3-(2-chloro-4-fluorophenyl)propan-

Following the procedure as described in Example 458 step 1 and making non-critical variations as

required to replace 4-bromo- ,2-dichlorobenzene with 1-bromo-2-chloro-4-fluorobenzene, the title

compound was obtained as a colorless oil (3.22 g, 55%):¾ NMR (300 MHz, CDC13) δ 7.28 (dd,

J = 6.2, 8.5 Hz, ), 7.12 (dd, J = 2.6, 8.5 Hz, 2H), 6.95 (dt, J = 2.6, 8.3 Hz, H), 4.19-4.09 (m, ),

3.72-3.66 (m, 1H), 3.59-3.50 (rn, IH), 3.06-2.90 (m, 2H), 2,17 (br s, 1H).

Step 2. Preparation of (R)-2-(2-chloro-4 e

Following the procedure as described in Example 45 step 2 and making non-critical variations as

required to replace (i?)-l-chloro-3-(3,4-dichlorophenyl)propan-2-ol with (i?)-l-chloro-3-(2-chloro-4-

fluorophenyl)propan-2-ol, the title compound was obtained as a colorless oil (0 66 g, 20%): MS(ES+)

m/'z 230.2, 232.2 (M + 1).



Step 3. Preparation of (R)-tert-butyl 5-cyclopropyl -4-((2-(2-chloro-4-fluorobenzy])morpholino)

methyl)-2-fluorobenzoate

Following the procedure as described in Example 458 step 4 and making non-critical variations as

required to replace (R )-2-(3,4-dichlorobenzyl)morpholine with (R)-2-(2-chloro-4-

fluorobenzyl)morpholine, the title compound was obtained

(0.47 g, quant yield): MS(ES+) m/z 478.2, 480.2 (M + 1) .

Step 4 . Preparation of (R)-4 -((2-(2-chloro-4-fluorobenzyl)morpholino)methyl)-5-cyclopropyl -2-

fluorobenzoic acid hydrochloride

Following the procedure as described in Example 458 step 5 and making non-critical variations as

required to replace (R)-tert-butyl 5 cyc o ro y -4 ((2-(3,4-dichlorobenzyl)mo φ o i o) methyl)-2-

fluorobenzoate with )-tert- y\ 5-cyclo o yl-4-(( -(2-chloro-4-fluorobenzyl)mo holino)methyl)-

2-fluorobenzoate, the title compound was obtamned as a colorless solid (0.45 g, 97%): MS(ES+) m/z

422.0, 424.0 (M + 1); MS(ES-) m/z 420. 1, 422. 1 (M - 1).

Step 5. Preparation of (R)-4-((2-(2-chloro-4-fluorobenzyl)morpholmo)methyl)-5-cyclopiOpyl-2-

fl o -N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace ( )-5-cyeiopropyl -4-((2-(3,4-dic orobe

acid hydrochloride with (R)-4-((2-(2-chloro-4-fluorobenzyl)morpholino)methyl )-5-cyclopropyl -2-



fluorobenzoic acid hydrochloride , the title compound was obtained as a colorless solid(0.07 g, 38%):

H NMR (300 MHz, CDC13) 7.71 (d, J === 7.7 Hz, 1H), 7.38 (d, J = 11.5 Hz, 1H), 7.27-7.16 (m, 1H),

7.14-7.07 (m, 1H), 6.98-6.90 (rn, 1H), 4.51 (s, 2H), 4.19-4.09 ( n , III), 4.09-3.88 (m, 2H), 3.57 (dd, J

=== 11.5, 26.0 Hz, 2 . 3.39 (s, 3H), 3.02-2.88 (m, 3H), 2.68 (t, J = 1 .0 Hz, ). 1.94- .83 ( n, .

1.16-1.06 (m, 2H), 0.82-0.75 (m, 2H); MS(ES+) mlz 499.1, 501.1 (M + 1); MS(ES-) mlz 497.1, 499.1

(M - 1).

EXAMPLE 467

Preparation of (R)-4-((2-(2-chloro-4-fluorobenzyl)mo holino)methyl)-5-cyclopropyl-N-

(cyclopropylsulfonyl)-2-

CF3C0 2H

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace (J?)-5-cyeiopropy!-4-((2-(3,4-dicMoro^

acid hydrochloride with (R)-4-((2-(2-chloro-4-fluorobetTzyl)morpholino)methyl)-5-cyclopropyl-2-

fluorobenzoic acid hydrochloride, ane to replace methanesulfonamide with cyclopropanesulfonamide,

the title compound was obtained as a colorless solid (0.06 g, 32%): ¾ NMR (300 MHz, CDC13) 7.73

(d, J = 7.3 Hz, IH), 7.37 (d,J= 11.5 Hz, IH), 7.20 (dd, J = 6.2, 8.4 Hz, 1H), 7.11 (dd, J = 2.3, 8.4 Hz,

1H), 6.94 (dt, J = 2.4, 8.2 Hz, IH), 4.52 (s, 2H), 4.21-3.81 (m, 3H), 3.59 (dd, J = 11.2, 26.5 Hz, 2H),

3.14-2.95 (m, IH), 3.01-2.93 (m, 3H), 2.70 (t, J = 10.8 Hz, IH), 1.95-1 .80 ( , IH), 1.49-1.37 (m, 2H),

1.23-1.37 (m, 4H), 0.80-0.68 (m, 2H); MS (ES+) mlz 525.1, 527.1 (M + 1); MS(ES-) mlz 523.1,

525.1 (M - 1).

EXAMPLE468

Preparation of (R)-N -(azetidin4-ylsulfonyl)-4-((2-(2-chloro-4-fluoroberizyl)morpholino)methyl)-5-

cyclopropyl-2-fluorobe



Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace (R )-5-cyclopropyl-4-((2-(3,4-dichloroben^

acid hydrochloride with (R )-4-((2-(2-chloro-4-fluorobenzyl)morpholino)methyl)-5-cyclopropyl-2-

fluorobenzoic acid hydrochloride, ane to replace methanesulfonamide with azetidine- 1-sulfonamide,

the title compound was obtained as a colorless solid(0.06 g, 37%): NMR (300 MHz, CDC13) 7.77

(d, J = 7.2 Hz, H), 7.42 (d, J = 11.6 Hz, H), 7.25-7.20 (m, H), 7.14-7.1 0 (m, H), 6.98-6.91 (m,

i 1). 4.49 (s, 2H), 4.25 (t, J ------ 7.7 Hz, 4H), 4.20-4. 15 ( n , i l l ). 4.05-3.92 (m, 2H), 3.55 (dd. ./ 1.2,

26.5 Hz, 2H), 3.02-2.82 (m, 3H), 2.65 t. ./ 10.6 Hz, IH), 2.37-2.22 (m, 2H), 1.96-1 .82 (m, 1H),

1.16- .03 (m, 2H), 0.82-0.69 (m, 2H); MS(ES+) z 540. 1, 542. 1 (M + 1); MS(ES-) m/z 538. 1, 540. 1

(M - 15.

EXAMPLE 469

Synthesis of (R )-5-cyclopropyl-4-((2-(3,5-dichlorobenzyl)-5,5-dimethylmo holino)methyl)-

N -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of (R )- l -amino-3-(3,5-dichlorophenyl)propan-2-ol

To a solution of (R )- l -chloro-3-(3,5-dichlorophenyl)propan-2-ol ( 1.44 g, 6.0 1 mmol) in N N -dimethyl

formamide (45 mL) was added sodium azide ( 1.95 g, 30.05 mmol) and sodium iodide (0.54 g, 3.60

mmol). The resulting suspension was heated at 75°C overnight, cooled to ambient temperature,

diluted with ethyl acetate ( 150 mL) and washed with water (50 mL), 5% aqueous lithium chloride

solution (50 mL) and brine (50 mL). The organic layer was dried over anhydrous sodium sulfate,

filtered and concentratedl. The residue was dissolved in tetrahydrofuran (55 mL) and water ( mL),

and to this solution was added triphenylphosphine ( 1.85 g, 7.07 mmol). The resulting reaction

mixture was heated at 50'C for 24 hours. Upon cooling to ambient temperature, the reaction mixture

was diluted with dichloromethane (200 mL) and 10% aqueous sodium bicarbonate solution ( 00 mL).

The aqueous layer was isolated and extracted with dichloromethane (2 x 0 mL). The combined

organics were washed with brine ( 100 mL), dried over anhydrous sodium sulfate, filtered and

concentrated. The residue was purified by flash chromatograpby[0% to 100% (85 :14 :1

dichloromethane/ethanol/ammonium hydroxide) in dichloromethane] to yield the title compound

(0.93 g, 70% over 2 steps): MS(ES+) m/z 220. 1, 222. 1 (M + 1).



Step 2. Preparation of (R)-2-chloro -N -(3-(3,5-dichlorophenyl)

To a cooled (0°C) solution of (R )- l -amino-3-(3,5-dichlorophenyl)propan -2-ol (0.86 g, 3.9 mmol) and

triethylamine (0.71 8 mL, 5.08 mmol) in 9 :1 dichloromethane/acetonitrile (60 mL) was added 2-

chloroacetyl chloride (340 µ , 4 29 mmol) dropwise. The resulting solution was stirred at 0°C for 1.5

hours, and then warmed to ambient temperature and stirred for 30 minutes. The reaction mixture was

re-cooled (0°C) and quenched with 5% aqueous hydrochloric acid solution ( 5 mL). The aqueous

layer was isolated and extracted with dichloromethane (2 x 30 mL). The combined organics were

washed with brine (20 mL), dried over sodium sulfate, filtered and concentrated. The residue was

triturated with diethyl ether to yield the title compound as a colorless solid (0.87 g, 75%): NMR

(300 MHz, CDC1 ) 7.27-7.26 (m, 2H), 7.13-7. 1 (m, 1H), 6.98 (br s, H), 4.09 (s, 2H), 4.05-3.95 ( ,

1H), 3.64-3.53 (m, 1H), 3.33-3.21 (m, 1H), 2.84-2.64 (m, 2H), 1.58 (br s, 1H);MS(ES+) m/z 296.0,

298.0 (M + 1).

Step 3. Preparation of (7?)-6-(3,5-ά 11θΓθ ΐ ηζ 'Τ)η οφ 1η-3· οη

To a cooled (0°C) solution of (R )-2-chloro -N -(3-(3,5-dichlorophenyl)-2-hydroxypropyl) acetamide

(0.3 lg, 1.03 mmol) in isopropanol (2 mL) and toluene ( 1 mL) was added a solution of potassium iert-

butoxide (0.32g, 2.88 mmol) in isopropanol (3 mL). The reaction was stirred at 0°C for 1 hour, and

then slowly warmed to ambient temperature and stirred overnight. The reaction mixture was

neutralized to p 6 with 5% aqueous hydrochloric acid solution, and then concentrated. The

aqueous residue was diluted with toluene (75 mL) and saturated aqueous sodium bicarbonate solution

(25 mL). The toluene layer was isolated, washed with brine (20 mL) and then concentrated. The

combined aqueous layers were extracted with ethyl acetate (2 x 50 mL). The combined organics were

dried over sodium sulfate, filtered and concentrated. The residue was purified using flash

chromatography [0% to 5% methanol in dichloromethane] to yield the title compound as a colorless

solid (0.23 g, 87%): NMR (300 MHz, CDCI3) «57.32-7. 12 ( , 2H), 7. (s, H), 6.32 (br s, H),

4.29 (d, J = 16.9 Hz, IH), 4.13 (d, = 16.9 Hz, IH), 3.96-3.82 (m, H), 3.41 -3 .22 (m, 2H), 2.88 (dd, J

7.4, 14.2 Hz, H), 2.74 (dd, J = 5.1, 14.2 Hz, IH), 1.87 (br s, H).



Step 4. Preparation of (/?)-6-(3,5-dich]orobenzyl)-4-(4-methoxybenzyl)rnoipholin-3-one

To a cooled ( X ) solution of (i?)-6-(3,5-dichiorobenzyi)rnorpholin-3~one (0 23 g, 0.89 mmol) in NN-

dimethyl formamide (3 mL) was added sodium hydride (60% dispersion, 0.04 g, 1.08 mmol). The

resulting suspension was wanned to ambient temperature and stirred for minutes. The pink slurry

was re-cooled (0°C) before 4-methoxybenzylchloride (0.15 mL, 1.08 mmol) was added dropwisely.

At this point the slurry was too thick to stir and N,N -dimethyl formamide (2 mL) was added before the

reaction mixture was slowly warmed to ambient temperature and stirred overnight. The reaction was

cooled (0 °C), quenched with saturated aqueous ammonium chloride solution (5 mL) and diluted with

ethyl acetate (50 mL). The aqueous layer was isolated and extracted with ethyl acetate (2 x 20 mL).

The combined organics were washed with brine (20 mL), dried over sodium sulfate, filtered and

concentrated. The residue was purified using flash chromatography[0% to 20% to 40% ethyl acetate

in hexanes] to yield the title compound as a colourless oil (0.27 g, 79%): NMR (300 MHz, CDC1 )

c57.28-7.16 (m, 3H), 7.08-7.03 ( , 2H), 6.91-6.84 ( , 2H), 4.62 (d, = 14.5 Hz, 1H), 4.43 (d, J = 14.5

Hz, 1H), 4.19-4.07 (m, IH), 3.94-3.81 (m, IH), 3.80 (s, 3H), 3.24-3.02 (m, 2H), 2.96 (s, IH), 2.88 (s,

1H), 2.77 (dd, J = 7.8, 14.3 Hz, IH), 2.67 (dd, J = 4,6, 14.3 Hz, IH).

Step 5. Preparation of (R )-2-(3,5-dichlorobenzyl)-4-(4-methoxybenzyl)-5,5-dimethylmorpholine

To a cooled (-10°C) solution of (R )-6-(3,5-dichlorobenzyl)-4-(4-methoxybenzyl)morpholin-3-one

(0.27 g, 0.71 mmol) in tetrahydrofuran (1.5 mL) was added anhydrous zirconium(IV) chloride (0.17 g,

0.72 mmol). After 30 minutes, a solution of methylmagnesium bromide (3.0M in diethyl ether, 1.4

mL, 4.26 mmol) was added dropwisely. After 1 hour at -10°C, the slurry was too thick to stir, so

tetrahydrofuran (2 mL) was added. The resulting suspension was stirred at - 1 °C for an additional

hour, and then slowly warmed to ambient temperature and stirred overnight. The reaction was cooled

(0°C), diluted with diethyl ether (10 mL) and saturated aqueous sodium/potassium tartarate solution (5

mL) The thick slurry was stirred for 5 minutes, resulting in a cloudy yellow biphasic solution. The

solid was removed by filtration and rinsed with ethyl acetate and water. The organic layer was

isolated and the aqueous layer was extracted with ethyl acetate (2 x 50 mL). The combined organics

were washed with water (20 mL) then brine (20 ml ), dried over sodium sulfate, and concentrated.

The residue was purified using flash chromatography [0% to 5% to 30% ethyl acetate in hexanes] to

yield the title compound as a colourless oil (0.13 g, 46%): MS(ES+) m/z 394.0, 396.0 (M + 1).



Step 6. Preparation of (R)-2-(3,5-dichlorobenzyl)-5,5-dimethylmorpholine

To a solution of (R)-2-(3,5-dichlorobenzyl)-4-(4-methoxybenzyl)-5,5-dimethylmorpholme (0. 3 g,

0.32 mmol) in water/acetonitrile ( l :l ,v/v, 7 mL) was added a solution of eerie ammonium nitrate (535

mg, 0.975 mmol) in methanol (56 mL). The resulting orange solution was stirred at ambient

temperature overnight, quenched with 5% aqueous hydrochloric acid solution (20 mL), and then

extracted with diethyl ether (3 x 20 mL). The combined aqueous layer was basified with solid sodium

bicarbonate to pH 9 and extracted with ethyl acetate (3 x 75 mL). The combined ethyl acetate

extracts were washed with brine (20 mL), dried over sodium sulfate, filtered and concentrated to give

the title compound as a colorless solid (0.08 g, 98%): MS(ES+) m/z 274. 1, 276. 1 (M + 1).

Step 7. Preparation of (R )-terZ-butyl 5-cyclopropyl-4-((2-(3,5-dichlorobenzyl)-5,5-dimethyl

morpholino)methyl)-2-fluorobenzoate

To a suspension ofXii)-2-(3,5-dichlorobenzyl)-5,5-dimethyimorpholine (0.08 g, 0.30 mmol) and

potassium carbonate (0.05 g, 0.34 mmol) in N.N -dirnethyl formamide (2 mL) was added r --hu yl 5-

cyclopropyl-2-f!uoro-4~(((methyisulfonyl)oxy)methy!) benzoate (0.12 g, 0.34 mmol). The suspension

was stirred at ambient temperature overnight, diluted with water (30 ml.) and ethyl acetate (75 mL).

The aqueous layer was isolated and extracted with ethyl acetate (3 x 50 mL). The combined organics

were washed with brine (50 mL), and concentrated. The residue was purified by flash

chromatography [0% to 10% ethyl acetate in hexanes] to yield the title compound (0 08 g, 54%):

MS(ES+) / 522. 1, 524. 1 (M + 1) .

Step 8. Preparation of (R )-5-cyclopropyl-4-((2-(3,5 -dichlorobenzyl)-5,5- -dimethylmorpholino)methyl)-

2-fiuorobenzoic acid hydrochloride



Following the procedure as described in Example 458 step 5 and making non-critical variations as

required to replace (R )- -butyl 5-cyclopropyl-4-((2-(3,4-dichlorobenzyl)morpholino) methyl)-2-

fluorobenzoate with (R )- -b tyl 5-cyclopropyl-4-((2-(3,5-dichlorobenzyl)-5,5-dimethyl

morpho]ino)methyl)-2~fluorobenzoate, the title compound was obtained as a colorless solid (0 08 g,

quant yield): MS(ES+) m/z 466 0, 468.0 (M + 1); MS(ES-) m/z 464. , 466. 1 (M - 1) .

Step 9. Preparation of R )-5-cyclopropyl-4-((2-(3,5-dichloroberlzyl)-5,5-dinlethylmo φ holino)methyl)-

2-fluoro -N -(methylsulfonyl)benzamide, trifluoroacetic acid

Following the procedure as described in Example 458 step 6 and making non-critical variations as

required to replace (J?)-5-cyeiopropy!-4-((2-(3,4-dicMoro^

ac d hydrochlori e with (R )-5 -cyc opropy l-4-((2-(3 ,5-dichlorobenzyl)-5 ,5-

dimethylmorpholmo)methyl)-2-fluorobenzoic acid hydrochloride , the title compound was obtained

by reverse-phase HPLC purification as a colorless solid (0.06 g, 56%): NMR (300 MHz, CDC1 ) δ

7.46 (d, 7 === 7.0 Hz, l). 7.31-7.19 (m, 2H), 7 09-7.03 (m, 2H), 4.58 (d, ./ 13.2 Hz, 1H), 4.06-3.96

(m, 1H), 3 91 (d, J = 13.2 Hz, 1H), 3.84 (d,7 = 12.7 Hz, 1H), 3 58 (d,J= 12.6 Hz, 1H), 3.36 (s, 3H),

3.20 (d, 7 = 1 1 .9 Hz, 1H), 2.78 (dd, = 3.5, 14.5 Hz, 1H), 1.90-1 .77 ( , 1H), 1.50 (s, 3H), 1.42 (s,

3H), 1.10-0.94 (m, 2H), 0.88-0.79 (m, 2 ), 0.61-0.51 (m, 211); MS (ES+) m/z 543.0 , 545.0 (M + 1);

MS(ES-) m/z 541.0, 543.0 (M - 1).

Synthesis of 4-(((l R 3 ,5S )-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluorobenzamide

trifluoroacetic acid salt

Step 1. Preparation of 3-((methylsulfonyl)oxy)-8-azabicyclo[3.2.1]octane-8-

carboxylate



O

To a co d (0 °C) mixture of R3s,5S)-tert-butyl 3-hydroxy-8-azabicyclo[3.2.1]octane-8-carboxylate

(7 68 g, 33 80 ramoi) and triethylamine (7 1 rnL, 50.70 mo ) in anhydrous dichloromethane ( 100

rnL) was added meihanesulfonyl chloride (3. 1 rnL, 40.60 mmol) and the reaction mixture was stirred

for 1 hour at 0 C. The organic phase was washed with hydrochloric acid solution ( 1 N, 10 mL), water

(20 mL), and brine (20 mL); dried over anhydrous sodium sulfate. Filtration and concentration of the

filtrate in vacuo provided the title compound as a yellowish solid ( 10.40 g, quant yield): NMR

(300 MHz, CDCT,) δ 5.09-4.96 (m, IH), 4.29-4. 17 (m, 2H), 2.97 (s, 3H), 2 .10-1 .93 (m, 4H), 1.90-1 .75

(m, 2H), 1.68- 1 59 (m, 2H), 1.44 (s , 9H)

Step 2. Preparation of ( li ,3r,55 - r -buty l 3-(3-chioro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-

azabicyclo[3.2. 1]octane-8-carboxylate

To a mixture of (\R , >s,5S -tert- \ 3-hydroxy-8-azabicyclo[3.2.1 ]octane-8-earboxylate ( 1.44 g,

4 70 ramoi) in anhydrous dimethylformamide ( 10 mL) was added cesium carbonate (3.06 g, 9.40

mmol) and 3-chloro-2-fluoro-5-(trifluoromethyl)phenol ( 1.10 g, 4.70 mmol) and the reaction mixture

was heated at 80 °C for 6 hours. After cooling to ambient temperature, the reaction mixture was

diluted with ethyl acetate ( 50 mL) and water (20 mL). The organic phase was washed with water (2

15 mL), brine ( 15 mL), and dried over anhydrous sodium sulfate. After filtration and concentration

of the filtrate in vacuo, the residue was purified by flash chromatography (0 to 30% ethyl acetate in

hexanes) to afford the title compound as a colorless oil (2.00 g, quant yield): H NMR (300 MHz,

CDC13) δ 7.19 (d, J = 6 5 Hz, 1H), 6 98-6.93 (m, H), 4.71 -4.65 (m, IH), 4.25-4. 19 (m, 2H), 2.24-

2 09 (m, 4H), 2.06-1 .90 (m, 4H), 1.46 (s, 9H); MS(ES+) m/z 368.0, 370.0 (M - 55).

Step 3 . Preparation of (li?,3r,5¾-3-(3-chioro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-

azabicyclo[3.2. joctane



To a mixture of (lR ,3r,5S)-teri-butyl 3-(3-chloro-2-fluoro-5-(triiluoromethyl)phenoxy)-8-

azabicyclo[3.2. 1]octane-8-carboxylate (2.00 g, 4.70 mmol) in dichloromethane ( 10 mL) was added

trifluoroacetic acid (2 mL) and the reaction mixture was stirred at ambient temperature for 16 hours.

After evaporation of all volatiles in vacuo, the residue was dissolved in dichloromethane ( 100 mL).

The organic phase was washed with sodium hydroxide solution ( 1 N, 1 mL), water ( 10 mL), and

brine ( 10 mL), and dried over anhydrous sodium sulfate. Filtration and concentration of the filtrate in

vacuo yielded the title compound as a colorless oil ( 1.50 g, quant yield): MS (ES+) m/z 324. 1, 326. 1

(M+l).

Step 4. Preparation of /erf-butyl 4-(((l R ,3r,5S )-3-(3-chloro-2-fluoro-5-(trifluoromethyl)-phenoxy)-8-

azabicyclo[3.2. 1]octan-8-yl)

To a mixture of (l /?,3r,5S)-3-(3-chloro-2-fluoro-5 - ( t fluoromethy])phenoxy)-8-

azabicyclo[3.2. 1]octane ( 1 .50 g, 4.70 mmol) in anhydrous dimethvlformamide (10 mL) was added

potassium carbonate ( 1.30 g, 9.40 mmol) and r -buty 5-cyclopropyl-2-fluoro-4-

(((methylsulfonyl)oxy)methyl)benzoate ( 1.62 g, 4.70 mmol) and the reaction mixture was stirred at

ambient temperature for 16 hours. After dilution with ethyl acetate (150 mL) a d addition of water

(20 mL), the organic phase was washed with water (2 15 mL), brine ( 15 mL), and dried over

anhydrous sodium sulfate. Filtration and concentration of the filtrate in vacuo gave a residue which

was purified by flash chromatography (0 to 20% ethyl acetate in hexanes) to afford the title compound

as a colorless oil ( 1.30 g, 48%): Τ Ϊ MR (300 MHz, CDCT) δ 7.48 (d, J 7.2 Hz, HI), 7.35-7.28 (m,

1H), 7.24-7.20 (m, 1H), 4.68-4.60 (m, 1H), 6.98-6.94 (m, 1H), 3.73-3.61 (m, 2H), 3.25-3.08 (m, 2H),

2.27-1 .85 (m, 9H), 1.57 (s, 9H), 0.95-0.85 (m, 2H), 0.64-0.58 (m, 2H); MS(ES+) m/z 572. 1, 574. 1 (M

+ 1).

Step 5. 4-(((l R ,3 ,5S)-3-(3-chloro-2-fluoiO-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2. 1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride



A mixture of tert- y ] 4-((( i?,3r,5 -3-(3-eh]oro-2-fluoro

azabicyclo[3.2. I]octan-8-yr)methyl)-5-cyclopropyl-2-fluorobenzo ( 1.30 g, 2.27 mmol) and

concentrated hydrochloric acid (3 mL) in dioxane (20 mL) was stirred at ambient temperature for 6

hours. Concentration of the reaction mixture in vacuo followed by co-evaporation with toluene (2 χ

mL) provided the title compound as an off-white solid containing traced of toluene ( 1.30 g, quant

yield): MS(ES+) m/z 514.1, 5 6.1 (M + 1).

Step 6. Preparation of 4-(((li?,3r,5S)-3~(3-chloro~2-fiuoro-5-(hifluoromethyi)p

azabicycki[3.2. 1]octan-8-yl)metbyl)-5~cy

trifluoroacetic acid salt

A mixture of 4-(((l i?,3r,5<S)-3-(3-cMoro-2-fluoro-5-(irifluoromethyl)phenoxy)-8-

azabicyclo[3.2. 1]octan~8 yl)methyi) 5-cyclopropyl 2-fluorobenzoic acid hydrochloride (0.63 g, 1.10

mmol), cyciopropancsulfonamide (0.34 g, 3.60 mmol), N-(3-dimethylaminopropyl )-N'-

ethylcarbodiimide hydrochloride (0.69 g, 3.60 mmol), and 4-dimethylaminopyridine (0.88 g, 7.20

mmol) in anhydrous dichloromethane ( 10 mL) was stirred at ambient temperature for 16 hours. The

reaction mixture was diluted with ethyl acetate ( 0 mL) and washed with aqueous hydrochloric acid

solution ( 1 M, 10 mL), water ( 10 mL) and brine (10 mL). The organic phase was dried over

anhydrous sodium sulfate, filtered, and the filtrate concentrated in vacuo. The residue was purified by

reverse phase PLC (acetonitrile in water with 0.1% trifluoroacetic acid) to give the title compound

as a colorless solid (0.38 g, 47% ) : NMR (300 MHz, DMSO- 12.24 (br s, 1H), 9.58 (brs, 1H),

7.67-7.53 (m, 3H), 7.27 (d, J = 7.1 Hz, ), 5.00-4.92 (m, 1H), 4.42 (brs, 2H), 4.01 (br s, 2H), 3.12-

2.99 (m, 1H), 2.46-2.23 (m, 6H), 2.22-2.05 (m, 3H), 1. 5-1 .05 (m, 4H), .04-0.94 (m, 2H), 0.82-0.73

( , 1): MS(ES-) m/z 6 17.1, 619.1 (M - 1) .



EXAMPLE 471

Synthesis of 4-(((l R,3r,5 S)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-

azabicyclo[3.2J]octan-8-yl)methyl)-5-cyclopropyl-2-fluoro -N-(methylsiilfonyl)benzamide 2,2,2-

trifluoroacetate

CF3COOH

Following the procedure as described in Example 470 step 6, and making variation as required to

replace cyclopropanesulfonamidewith methanesulfonamide, the title compound was obtained as a

colorless solid (0.35 g, 45%); NMR (300 MHz, OMSO-d 6) 12.32 (br s, 1H), 9.46 (br s, III),

7.67-7.5 1 (m, 3 ), 7.29 (d, ,/ 7.2 Hz, 1H), 4.97 (s, 1H), 4.42 (s, 2H), 4.01 (s, 2H), 3.34 (s, 3H),

2.44-2.26 (m, 6H), 2.22-2.06 (m, 3H), 1.03-0.96 (m, 2H), 0.8 1-0.74 (m, 2H); MS(ES-) m/z 59 1.1,

593. 1 (M- ) .

EXAMPLE 472

Synthesis of 4-((4-((5-chloro-4-(trifluoromethyl)pyri^

cyclopropyl -N-(cyclopro id salt

Step 1. Preparation of -butyl 4-(bro l-2-fluorobenzoate

To a cold (0 °C) mixture of te?t-butyl 5-cyclopropyl-2-fluoro-4-(hydroxymethyl)benzoate ( 1 .0 g, 3.80

r mo ) and triphenylphosphine ( 1.48 g, 5.60 rrimol) in anhydrous tetrahydrofuran (20 mL) was added

tetrabromomethane ( 1.87 g, 5.60 mmol) and the reaction mixture was stirred for 3 hours at 0 °C. After

concentration in vacuo, the residue was purified by flash chromatography (0 to 20% ethyl acetate in

hexanes) to afford the title compound as an off-white solid ( 1.24 g, quant yield): NMR (300 MHz,

CDCI3) 57 .52 (d, ./ 7.2 Hz, 1H), 7.06 (d, ,/ 10.8 Hz, Hi), 4.62 (s, 2 ). 2.04- 1.92 (m, II I). .56 (s,

9H), 1.04-0.96 (m, 2H), 0.74-0.67 (m, 2H).



Step 2. Preparation of /erf-butyl 5-cyclopropyi-2-iluoro-4-((4-hydroxy-4-inethyipiperidin-l -

yi)methyl)benzoate

Following the procedure as described in Example 470 step 4, and making variations as required to

replace (l/£,3r,5S)~3~(3-cbloro~2~fiuoro-5-(tri^ with

4-hydroxy-meihylpiperidine, and to replace iert- yl 5-cyclopropyl-2-iluoro-4-

(((methylsulfonyl)oxy)methyl)benzoate with -butyi 4-(bromomethyl)-5-cyciopropyl-2-

fluorobenzoate, the title compound was obtained as an orange oil ( 1.10 g, 81%): Ή NMR (300 MHz,

CD C 3) δ 7.47 (d. J = 7.2 Hz, H), 7.17 (d, J = 1 .9 Hz, H), 3.64 (s, 2H), 2.59-2.49 (m, 2H), 2.47-

2,36 (m, 2H), 1.99-1 .88 (m, H), 1.73- 1.5 1 (in, 14H), 1.24 (s, 3H), 0.93-0.85 (m, 2H), 0.63-0.57 (m,

2H).

Step 3. Preparation of teri-butyl 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-4-

methylpiperidin- 1-y l)methy -5-cyclopropyl-2-fluorobenzoate

To a mixture of r -buty 5-cyclopropyl-2-fluoro-4-((4-hydroxy-4- methylpiperidin- 1-

yl)methyl)benzoate ( 1.08 g, 2 96 mmol) and2,5-dichloro-4-(trifluoromethyl)pyridine (0.96 g, 4.40

mmol) in anhydrous tetrahydrofuran (5 mL) was added lithium bis(trimethylsi]yl)amide ( 1 .0 M in

tetrahydrofuran, 4.4 mL, 4.4 mmol) and the reaction mixture was heated at 80- 100 °C for 48 hours.

After cooling to ambient temperature, the reaction mixture was diluted with ethyl acetate ( 00 mL).

The organic phase was washed with 1 M aqueous hydrochloric acid solution (10 ml), water (2 x 10

mL), brine ( 10 mL), and dried over anhydrous sodium sulfate. Filtration and concentration of the

filtrate provided a residue which was purified by flash chromatography (0 to 20% ethyl acetate in

hexanes) to afford the title compound as a colorless oil (0. 19 g, 12%): NMR (300 MHz, CDCi )

58. 16 (s, 1H), 7.47 (d, J = 7.3 Hz, I H), 7 .17 (d, J = 1.8 Hz, 1H), 6.98 (s, IH), 3.62 (s, 2H), 2.62-2.53

(m, 1). 2.43-2.30 (m, 4H), 1.99- 1.88 (m, IH), 1.83- 1.71 (m, 1). 1.60 (s, 3H), 1.58 (d. ./ 13.7 Hz,

9H), 0.93-0.85 (m, 2H), 0.63-0.57 (m, 2H); MS(ES+) m/z 543.2, 545.2 (M + 1).



Step 4. Preparation of 4-((4-((5-chloro-4-(1rifluoromethyl)pyridm-2-yl)oxy)-4-methylpiperidin-l-

yl)methyl)-5 -cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 470 step 5, and making variation as required to

replace teri- V 4-(((l R,3r,5S)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)-phenoxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoate with tert-huiyl 4~((4-((5-ehloro~

4-(^trifluoromethyl)pyridin-2-yl)oxy)-4-methylpiperidin- -yl)methyl)-5-cyclopropyl-2-fluorobenzoate,

the title compound was obtained as a yellowish solid (0.17 g, quant yield): MS(ES+) m/z 485.2, 487.1

(M + 1).

Step 5. Preparation of 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-4-methylpiperi

yl)methyl)-5-cyclopropyl - -(cyclopropylsulfonyl)-2-fluorobenzamide 2,2,2 -trifluoroacetate

Following the procedure as described in Example 470 Step 6, and making variation as required to

replace 4-(((lJ?,3r,5¾-3-(3-cWoro-2-fluoro-5-(ttifluoromethyl)phenoxy)-8-azabicyclo[3 .2. l]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with 4-((4-((5-chloro-4-

(trif!uoromethyl)pyridin-2-yl)oxy)-4-methylpiperidin-l -yl)methyl)-5-cyclopropyl-2-fluorobenzoic

acid, the title compound was obtained as a colorless solid (0.07 rng, 31%): l l NMR (300 MHz,

DMSO-de) δ 12.47 (br s, 1H), 9.24 (br s, IH), 8.22 (s, MIL 7.74 (d, J = 7.4 Hz, 1H), 7.49 (d, J = 1.8

Flz, IH), 7.03 (s, IH), 4.46 (s, 2H), 3.58-3.44 (m, 2Fi), 3.12-2.97 (m, 3H), 2.78-2.67 (m, 2H), 2.28-

2.1 1 (m, 2H), 1.91-1.80 (m, H), 1.59 (s, 3H), 1.48-1.40 (m, 2H), 1.19-1.11 (m, 2H), 1.10-1.02 (m,

2H), 0.76-0.69 (m, 2H); MS(ES-) m/z 588.1, 590.0 (M - ) .



EXAMPLE 473

Synthesis of 4-((4-((5-bromo-3-chloropyTidin-2-yl)oxy)piperidin - l-yl)methyl )-5-cyclopropyl -N-

(cyclopropylsulfonyl )-2-f

CF3COOH

Step 1. Preparation of r-butyl 4-((5-bromo-3-cMoropyridin-2-yl)oxy)piperidine-l-carboxy{ate

To a mixture of sodium hydride (60% dispersion in mineral oil, 0.44 g, 1 .00 mmol) in anhydrous

dimethylformamide (20 mL) was added 1-Boc -4-hydroxypiperidine (2.00 g, 10.00 mmol). The

reaction mixture was stirred for 1 hour at ambient temperature, after which 5-bromo-2,3-

dichloropyridine (2.27 g, 10.00 mmol) was added. The reaction mixture was heated to 70 °C for 16

hours. After cooling to ambient temperature, the reaction mixture was partitioned between water (50

mL) and ethyl acetate (200 mL). The organic phase was washed with brine (20 mL), dried over

anhydrous sodium sulfate, and filtered. Concentration of the filtrate in vacuo provided the title

compound as yellowish oil (3.90 g, quant yield), which was used without further purification:

MS(ES+) tn/z 335.0, 337.0 (M - 55).

Step 2. Preparation of 5-bromo-3-chlor -2-(piperidin-4-yloxy)pyridine

Following the procedure as described in Example 470 step 3, and making variation as required to

replace (lR,3r,5S)-tert-huty\ 3-(3-chloro-2-fiuoro-5-(trifluoromethyl)phenoxy)-S-

azabicyclo [3.2. ]octane-8-carboxylate with r -butyl 4-((5-bromo-3-chloropyridin-2-

yl)oxy)piperidine -l -carboxylate, the title compound was isolated as a yellowish oil (2.90 g, quant

yield): MS (ES+) m/z 291.0, 293.0, 295.0 (M+l).



Step 3. Preparation oftert-butyl 4-((4-((5-bromo-3-chloropyridin-2-y])oxy)piperidiii-l-yl)methyl)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 470 Step 4, and making variation as required to

replace (lii,3r,55)-3-(3-chloro-2-fluoro-5-(trifluoromethy{)phenoxy)-8-azabicyclo[3.2.1]-octane with

5-bromo-3-chloro-2-(piperidin-4-yloxy)pyridine, the title compound was obtained as a yellowish solid

(2.70 g, quant yield): MS(ES+) m/z 539.2, 541.2 (M + I).

Step 4 : Preparation of 4-((4-((5-bromo-3-cUoropyridin-2-yl)oxy)piperidin-l-yl)methyl)-5-

cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 470 step 5, and making variation as required to

replace r buty l 4-(((l R ,3r,5S)-3-(3-chloiO-2-fluoro-5-(trifluoromethyl)-phenoxy)-8-

azabicyclo[3 2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoate with -buty 4-((4-((5-bromo-

3-chloropyridin-2-yl)oxy)piperidin-l -y])methy1)-5-cyc1opropyl~2-f]uorobenzoate, the title compound

was isolated as an off-white solid (1.09 g, quant yield): MS(ES+) m/z 483.0, 485.0 (M+l).

Step 5 : Preparation of 4-((4-((5-bromo-3-cWoropyridi!i-2-yl)oxy)piperidin-l-yl)methyl)-5-

cyclopropyl-A (cycloprop d salt

CF3C00H

To a mixture of 4-((4-((5-bromo-3-chloropyridin-2-yl)oxy)piperidin-l -yl)methyl)-5-cyclopropyl-2-

fluorobenzoic acid hydrochloride (1.09 g, 2.10 mmol) in anhydrous tetrahydrofuran (10 mL) was

added 1, '-carbonyldiiinidazoie (0.68 g, 4 20 mmol) and l,8-diazabicyclo[5.4.0]undec~7-ene (0.63

mL, 4.20 mmo ) and the reaction mixture was heated at 70 C for 30 minutes. After cooling to

ambient temperature, cyclopropanesulfonamide (0.51 g, 4.20 mmol) and 1,8-



diazabicyclo[5.4.0]undec-7-ene (0.63 mL, 4 20 ramol) was added and the reaction mixture was heated

at 70 °C for 4 hours. After cooling to ambient temperature, the reaction mixture was diluted with ethyl

acetate (200 mL). The organic phase washed with hydrochloric acid ( 1 N, 0 mL), water (10 mL),

brine (10 mL), and dried over anhydrous sodium sulfate. Filtration and concentration of the filtrate in

vacuo provided the crude product (0.78 g). Half of the crude material (0.39 g) was purified by reverse

phase preparative PLC to give the title compound as a colorless solid (0.20 g, 14%): II NMR (300

MHz, DM SO- ) δ 12.38 (br s, IH), 9.38 (br s, H), 8.07 (s, H), 7.79 (d, J = 2.1 Hz, 1H), 7.74 (d, J

=== 7.3 Hz, H), 7.47 . ./ 11.8 Hz, IH), 5.45 (s, ). 4.52 (s, 2 !. 3.61-3.45 (m, 2H), 3.27-3.1 1 (m,

2H), 3.11-3.00 (m, IH), 2.43-2.27 (m, 2H), 2.27-2.14 ( , 2H), 1.95-1.83 (m, IH), 1.48-1.38 (m, 2H),

1.18-1 .05 (m, 4H), 0.79-0.72 ( , 2H); MS(ES-) m/z 584.0, 586.0, 588.0 (M - 1).

EXAMPLE 474

Synthesis of 4-((4-((3-cMoro-5-cyclopropylpyridin-2-yl)oxy)piperidin-l-y{)methyl)-5-cycloprop

(cyclopropylsulfonyl)-2-

H C

To a mixture of 4-((4-((5-bromo-3-chloropyridin-2-yl)oxy)piperidin-l -yl)methyl)-5-cyclopropyl -N-

(cyclopropylsuifonyi)-2-fluorobenzamide (0.39 g, 0.67 mmol), cyclopropylboronic acid (0.17 g, 2.00

mmol), potassium phosphate tribasic (0.57 g, 2.7 mmol) in dioxane (10 mL) was added

tetrakis(niphenylphosphine)pa]ladium(0) (0.08 g, 0.07 mmol). The reaction mixture was degassed by

passing a stream of argon through it and then heated at 110 °C in a sealed vial for 6 hours. After

cooling to ambient temperature, the reaction mixture was filtered over diatomaceous earth. The filter

cake was wash ed with dichlorom ethane (50 ml,), and the combined filtrate was concentrated in vacuo.

The residue was purified by reverse phase HPLC (acetonitrile in water with 0. % ammonium

hydroxide). The combined fractions were adjusted to p 1-2 with 1 Ν hydrochloric acid, and

extracted with dichloromethane (3 x 30 mL). The organic phase was dried over anhydrous sodium

sulfate, filtered, and the filtrate concentrated in vacuo to give the title compound as an off-white solid

(0.1 1 g, 29%): Ti NMR (300 MHz, DMSO- ) δ 12.66 (br s, IH), 9.22 (br s, IH), 8.15 (d, ./ 11.6

Hz, . 7.83 (d, J = 2.0 Hz, IH), 7.78 (d, J = 7.5 Hz, ), 7.29 id. J = 2.1 Hz, IH), 5.40 (s, H),

4.39 (s, 2H), 3.37-3.00 (m, 5H), 2.70-2.50 (m, 2H), 2.24-2.07 (m, 2H), 2.01-1.88 (m, IH), 1.86-1.75

(m, IH), 1.50-1.40 (m, 2H), 1.19-1.03 (m, 4H), 1.00-0.92 ( , 2H), 0.77-0.70 ( , 2H), 0.64-0.57 (m,

2H); MS(ES+) m/z 548.2, 550.2 (M+l).



EXAMPLE 475

Synthesis of 5-cyclopropyl -N-(cyclopropylsulfonyl)-4-(((l R,3r,5S)-3-(3,5-dichlorophenoxy)-8-

azabicyclo[3 2 .1]octan-8-

Step 1. Preparation of ( lR,3r,5 S)-terr-butyl 3-(3,5-dichlorophenoxy)-8-azabicyclo[3.2.1]octane-8-

carboxyiate

To a mixture of (l R,3r,55)-teri-butyl 3-hydroxy-8-azabicyclo[3.2.1]octane-8-carboxylate (5.00 g,

22.00 mmol) in toluene (50 mL) was added 3,5-dichloroiodobenzene (6.00 g, 22.00 mmol), cesium

carbonate (21.50 g, 66.00 mmol), copper(I) iodide (0.63 g, 3.30 mmol), 3,4,7,8-tetramethyl- 1,10-

phenantroiine (1.60 g, 6.60 mmol) and molecular sieves (4A, 5.00 g). The reaction mixture was

degassed by passing a stream of argon through it and then heated at 80 °C in a sealed vial for 120

hours. After cooling to ambient temperature, the reaction mixture was diluted with ethyl acetate ( 150

mL) and filtered over diatomaceous earth. Concentration of the filtrate in vacuo gave a residue which

was purified by flash chromatography (0 to 20% ethyl acetate in hexanes) to afford the title compound

as a yellowish oil (3.80 g, 46%): NMR (300 MHz, C C 3) <56.93-6.90 (m, 1H), 6.71-6.69 (m, 2H),

4.59-4.53 (m, 1H), 4.28-4.09 (m, 2H), 2.24-1.85 (m, 8H), 1.45 (s, 9H); MS(ES+) m/z 316.1, 318.1 (M

- 55).

Step 2 . Preparation of ( lR ,3r,55)-3-(3,5-dichlorophenoxy)-8-azabicyclo[3 .2.1 joctane

Following the procedure as described in Example 470 Step 3, and making variation as required to

replace (lR,3r,5S)-iert-hutyl 3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-

azabicyclo[3.2. ]octane-8-carboxylate with ( lR,3r,5S)- n -b tyl 3-(3,5-dichlorophenoxy)-8-

azabicyclo[3.2.1]octane-8-carboxylate, the title compound was isolated as an off-white solid (2.80 g,

quant yield): MS (ES+) m/z 272.1, 274. (M+l).



Step 3.Preparation of tert-b \ 5-cyclopropyl-4-(((l R,3r,5 S)-3-(3,5-dichloiOphenoxy)-8-

azabicy clo[3.2 .1]octan-8-yl)

Following the procedure as described in Example 470 step 4, and making variation as required to

replace (lii,3r,55)-3-(3-chloro-2-fluoro-5-(trifluoromethy{)phenoxy)-8-azabicyclo[3.2.1]-octane with

( l R,3r,5 S)-3-(3,5-dichlorophenoxy)-8-azabicyclo[3.2.1]octane, the title compound was obtained as an

off-white foam (4.50 g, 86% ) : Ί NMR (300 MHz, CD ¾ ) >7 .4 (d, J 7.3 Hz, i l . 7.32 id. J

12.1 Hz, ), 6.92-6.89 (m, IH), 6.72-6.69 (m, 2H), 4.54-4.46 (m, 1H), 3.65 (s, 2H), 3.14 (s, 2H),

2.19-2.09 (m, 2H), 2.07-1.99 (m, 4H), 1.95-1.85 (m, 3H), 1.57 (s, 9H), 0.93-0.85 (m, 2H), 0.64-0.58

(m, 2H); MS(ES+) m/z 520.2, 522.2 (M +1).

Step 4 . Preparation of 5-cyclopropyl-4-((( l R,3r,5 S)-3-(3,5-dichlorophenoxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 470 Step 5, and making variation as required to

replace teri-butyl 4-(((l R,3r,5 S)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)-phenoxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoate with tert-huiyl 5-cyclopropyl-4-

(((l R,3 ,5S)-3-(3,5-dichlorophenoxy)-8-azabicyclo[3.2.1]octan-8-yl)methyl)-2-fluorober^ the

title compound was obtained as a colorless solid after trituration with diethyl ether (4.40 g, quant

yield): NMR (300 MHz, DM SO- ) <¾3.43 (br s, I I), 10.56 (br s, I), 7.92 (d, J i 1.6 Hz, I),

7.49 (d, J = 7.3 Hz, H), 7.17-7.09 (m, 3H), 4.84-4.78 (m, IH), 4.48-4.38 (m, 2H), 3.98 (s, 2H), 2.77-

2.65 (m, 2H), 2,40-2.02 (m, 7H), 1.07-0.97 (rn, 2H), 0.76-0.66 (m, 2H); MS(ES+) m/z 464.1, 466.1

(M-f-1).



Step 5. Preparation of 5-cyclopropyl-V-(cyclopropyls lfonyl)-4-(((l R,3r,5S"}-3-(3,5-

dichlorophenoxy)-8-azabi e hydrochloride

A mixture of 5-cyclopropyl-4-(((l R ,3r,55)-3-(3,5-dichlorophenoxy)-8-azabicyclo[3.2. 1]octan-8-

yl)methyl)~2-fSuorobenzoic acid hydrochloride (4.00 g, 8.00 mmol), cyclopropanesulfonamide (1.16 g ,

9.60 mmol), N-(3-dimethylaminopropyl )-N -ethylcarbodiimide hydrochloride (1.84 g, 9.60 mmol),

and 4-dimethylammopyridine (3.52 g, 28.80 mmol) in anhydrous dichloromethane (50 mL) and

anhydrous tetrahydrofuran (50 m .) was stirred at ambient temperature for 16 hours. Additional

cyclopropanesulfonamide ( 1 .16 g, 9.60 mmol), N-(3-dimethylaminopropyl )-N -ethylcarbodiimide

hydrochloride ( 1 .84 g, 9.60 mmol), and 4-dimethylaminopyridine (3.52 g, 28.80 mmol) was added

and the reaction mixture was stirred for another 6 hours at ambient temperature. The reaction

mixture was partitioned between ethyl acetate (300 mL) and 1M aqueous hydrochloric acid solution

(20 mL). The organic phase was washed with hydrochloric acid ( 1 Ν , 20 mL), water (20 mL) and

brine (2.x 10 mL), dried over anhydrous sodium sulfate and filtered. After concentration of the filtrate

in vacuo, the obtained solid residue was triturated with acetonitrile ( 0 mL) and filtered off. The

solid was re-dissolved in dichloromethane (50 mL), filtered and concentrated in vacuo. The residue

was dryed in vacuo at 40-50 °C provided the title compound as a colorless solid (2.45 g, 51%):

NMR (300 MHz, ί . .Ί . . ' ·.( ) 8.42 (d, J = 12.3 Hz, IH), 7.73 (d, J === 7.4 Hz, s. 6.97 (t, J

\ .6. 1H), 6.71 (d, J === 1.7 Hz, 2H), 4.73-4.67 (m, IH), 4.45 (s, 2H), 3.84 (br s, 2H), 3.33-3.21 (m, 2H),

3.12-3.02 (m, H), 2.52-2.42 (m, 2H), 2.33-2.21 (m, 2H), 2.18-2.09 (m, 2H), 1.93-1.82 (m, ), 1.50-

1.42 (m, 2H), 1.19-1.10 (m, 2H), 1.10-1.01 ( , 2H), 0.78-0.70 (m, 2H); MS(ES-) m/z 567.1, 569.0 (M

+ 1).

EXAMPLE 476

Synthesis of 5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((4-((5-(trifluoromethyl)pyridin-2-

yi)oxy)piperidin- 1-yl)methy



Step 1. Preparation of teri-butyl 4-((5 -(trifluoromethyl)pyridin-2-yl)oxy)piperi dine- 1-carboxylate

Following the procedure as described in Example 470 step 1, and making variation as required to

replace 5-bromo-2,3-dichloropyridine with 2-chloro-5-trifluoromethylpyridine, the title compound

was isolated as a colorless solid (3 65 g, quant yield): MS(ES+) m/z. 291.1 (M - 55).

Step 2. Preparation of 2-(piperi din-4-y yri dine

Following the procedure as described in Example 470 step 3, and making variation as required to

replace (lR,3r,5S)-tert-hnty\ 3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-

azabicyc1o[3.2. 1]octane-8-carboxylate with tert-huiy] 4-((5-(trifluoromethyl)pyridin-2-

yl)oxy)piperidine-l -carboxylate, the title compound was obtained as a off-white solid (2.40 g, quant

yield): NMR (300 MHz, CDC13) c¾.38 (d, J = 0.7 Hz, 1H), 7.75 (dd, J = 8.7, 2.4 Hz, 1H), 6.78 (d,

J ------ 8.7 Hz, IH), 6.48 (s, 1H), 5.36-5.22 (m, 1H), 3.30-3.16 (m, 2H), 3.06-2.93 (m, 2H), 2.22-2.10 (m,

2H), 1.97-1 .83 (m, 2H); MS (ES+) /z 247.2 (M + ! )

Step 3. Preparation of /erf-buty l 5-cyclopropyl-2-fluoro-4-((4-((5-(t ifl oromethyl)pyri din-2-

yi)oxy jpiperidin- 1-yl)methy

Following the procedure as described in Example 470 step 4, and making variation as required to

replace (lR ,3r,5 S)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2.1]-octane with

2-(piperidin-4-yloxy)-5-(trifluoromethyl)pyridine, the title compound was obtained as light yellowish

oil (2 50 g, quant yield): MS(ES+) m/z 495.2 (M + 1).



Step 4. Preparation of 5-cyck^ropyl-2-fluoro-4-((4-((5-(nifluoromethyl)pyiidm-2-yl)oxy)piperidm- -

yl)methyl)benzoic acid hydrochloride

Following the procedure as described in Example 470 step 5, and making variation as required to

replace tert-bxx 4-(((l R ,3r,5S)-3-(3-ch]oro-2-fluoiO-5-(trifluoromethyl)-phenoxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoate with r r -b ty 5-cyclopropyl-2-

fluoro-4-((4-((5-(trifluoromethyl)pyridin-2-yl)oxy)piperidin- 1-yl)methyl)benzoate, the title compound

was obtained as a colorless solid (1.10 g, 95%): MS(ES+) m/'z 439.1 (M + 1).

Step 5. Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((4-((5-(trifluoromethyl)pyridin-

2-yl)oxy)piperidin-l -yl)

Following the procedure as described in Example 470 Step 6, and making variations as required to

replace 4-(((l R ,3r,5S)-3-(3-chloro-2-fluoro-5-(triflu^

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with 5-cyclopropyl-2-fluoro-4-((4-((5-

(trifluoromethyl)pyridin-2-yl)oxy)piperidin- 1-yl)methyl)benzoic acid hydrochloride and

cyclopropanesulfonamide w th methanesulfonamide, the title compound was obtained as a colorless

solid (0.24 g, 33%): NMR (300 MHz, DMSQ ) £12.44 (br s, 1H), 9.94 (br s, 1H), 8.40 (s, 1H),

7.80 (dd, J 8.7, 1.9 Hz, III), 7.68 (d, J 7.3 Hz, ill), 7.48 (d, ,/ .7 Hz, 1). 6.83 (d, J 8.7 Hz,

). 5.46 (s, IH), 4.52 (s, 2H), 3.81-3.42 (m, 2H), 3.37 (s, 3H), 3.31-2.88 (m, 2H), 2.44-2.29 (m, 2H),

2.29-2.14 (m, 2H), 1.96-1.84 (m, IH), 1.16-1.02 (m, 2H), 0.80-0.71 (m, 2H); MS(ES-) Jz 514.2 (M -

1).



EXAMPLE 477

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((4-((5-(trifluoromethyl)pyridin-2-

yl)oxy)piperidin-l-yl)methyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((l R,3r,5 S )-3-(3-ch1oro-2-fluoro-5-(trifl

yl)methyl)-5 -cyclopropyl-2-fluorobenzoic acid hydrochloride with 5-cyclopropyl-2-fluoro-4-((4-((5 -

(trifluoromethyl)pyridin-2-yl)oxy)piperidin- -yl)methyl)benzoic acid hydrochloride, the title

compound was obtained as a colorless solid (0.31 g, 40%): H NMR (300 MHz, !>MS . / Ί 2.88 (br

s, 1H), 9.49 (br s, ), 8.40 (s, 1H), 7.80 (dd, J = 8.7, 2.1 Hz, 1H), 7.72 (d, J = 7.4 Hz, IH), 7.49 (d, J

= 1.9 Hz, ), 6.83 (d, J = 8.7 Hz, H), 5.45 (s, 1H), 4.50 (s, 2H), 3.75-3.31 (m, 2H), 3.28-2.83 (m,

311), 2.46-2.29 (rn, 2H), 2.28-2.14 (m, 2H), 1.98-1.83 (m, IH), 1.47-1.37 ( , 2H), 1.19-1.04 (m, 4H),

0.79-0.71 (m, 2H); MS(ES-) m z 540.2 (M - 1).

EXAMPLE 478

Synthesis of 4-((4-((2-cUoro-4-fluorobenzyl)oxy)piperi(Hn-l-yl)methyl)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamide,

CF3COOH

Step 1. Preparation of r -buty 4-((2-chloro-4-fluorobenzyl)oxy)piperidine-l-carboxylate

To a mixture of l-Boc-4-hydroxypiperidine (2 00 g, 00 mmol) in anhydrous dimethylfonnamide

(20 rriL) was added sodium hydride (60% dispersion in mineral oil, 0.40 g, 10.10 mmol) at 0 °C. The

reaction mixture was allowed to warm to ambient temperature and stirred for 1 hour. To this reaction

mixture was added 2-chloro-4-fluorobeiizylbromide (2.45 g, 11.00 mmol) and tetrabutylammonium



iodide (0.37 g, 1.00 mo ) and the reaction mixture was stirred for 48 hours at ambient temperature.

After addition of water (20 rnL) and dilution with ethyl acetate (200 mL), the organic phase was

washed with water (3 20 mL), brine (20 mL), and dried over anhydrous sodium sulfate. Filtration

and concentration of the filtrate in vacuo provided the title compound as yellowish oil (3.50 g, quant.

yield), which was used without farther purification: MS(ES+) m/z 288. 1, 290. (M - 55).

Step 2. Preparation of 4-((2-chloro-4-

Following the procedure as described in Example 470 step 3, and making variation as required to

replace (lR ,3r,5 S)- r -butyl 3-(3-chloiO-2-fluoro-5-(trifluoromethyl)phenoxy)-8-

azabicycio[3.2. 1]octane-8-carboxylate with - ty 4-((2-chloro-4 -fluoroben2yi)oxy)piperidine- 1-

carboxyiate, the title compound was obtained as a yellowish oil ( 1.70 g, 7 1%): NMR (300 MHz,

CDC13) δ 7.46 (dd, J === 8.4, 6.4 Hz, HI). 7.08 (dd, J === 8.5, 2.6 Hz, I). 6.96 (dt, J === 8.4, 8.3, 2.6 Hz,

1H), 4.56 (s, 2H), 3.56-3.43 (m, 1H), 3.14-3.04 ( , 2 ). 2.68-2.54 (m, 2H), 2,02- 1.91 (m, 2H), 1.88-

1.79 (m, 1H), 1.58-1 .43 (m, 2H).

Step 3. Preparation of teri-butyl 4-((4-((2-chloro-4-fluorobenzy])oxy)piperidin-l -yl)methy])-5-

cyclopropyl-2-fluorobenzoa

Following the procedure as described in Example 470 step 4, and making variation as required to

replace (lR ,3r,55)-3-(3-chloro-2-fluoro-5-(1riiluoromethyl)phenoxy)-8-azabicyc]o[3.2. l ]-octane with

4-i(2-chloro-4-fluorobenzyl)oxy)piperidirie, the title compound was obtained as a yellowish oil (3.40

g, 97% ) : MS(ES-f) m/z 492.2, 494.2 (M+l).

Step 4. Preparation of 4-((4-((2-chloro-4-fluorobenzyl)oxy)piperidin- l -yl)methyl)-5-cyclopropyl-2-

fluorobenzoic acid, trifluoroacetic acid salt



To a mixture of -buty 4-((4-((2-chloro-4-fluorobenzyl)oxy)piperidm-l -yl)methy])-5-cyc]opropyl-

2-fluorobenzoate (3.41 g, 6.90 mmol) in dichloromethane (40 mL) was added trifluoroacetic acid (5

mL) and the reaction mixture was stirred at ambient temperature for 16 hours. Concentration of the

reaction mixture in vacuo provided the title compound as an off-white solid (3.20 g, 84% ) : MS(ES+)

m/z 436. 1, 438. 1 (M + 1).

Step 5. Preparation of 4-((4-((2-chloiO-4-fluorobenzyl)oxy)piperidin- 1-yl)methyl)-5-cyclopropyl-2-

fluoro-N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

CF3COOH

Following the procedure as described in Example 470 step 6, and making variations as required to

replace 4-(((l R ,3r,5 S )-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2. 1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobe!izoic acid hydrochloride with 4-((4-((2-chloro-4-

f!uorobenzyl)oxy)piperidin- -yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid, trifluoroacetic acid salt

and to replace cyclopropanesulfonamide with methanesulfonamide, the title compound was obtained

as a colorless solid (0.52 g, 53%): Ή NMR (300 MHz, DM SO- ) Si 1.46 (br s, 1H), 9.97 (br s, 1H),

7.68 (d, J = 7.4 Hz, 1H), 7.43 (d, J = 11.9 Hz, 1H), 7.37 (dd, J = 8.4, 6.3 Hz, 1H), 7.13 (dd, J = 8.4,

2.3 Hz, 1H), 6.99 (dt, J = 8.3, 8.3, 2.4 Hz, 1H), 4.52 (s, 2H), 4.46 (s, 2H), 3.85 (br s, 1H), 3.50-3.40

( , 1). 3.37 (s, 3H), 3.25-3.09 (m, 2H), 2.24-2.02 (m, 4H), 1.91 - 1.80 ( , I H), 1. -1.03 (m, 2H),

0.77-0.69 (m, 2H); MS(ES+) m/z 5 13.2, 515.2 (M + 1) .

EXAMPLE 479

Synthesis of N-(azetidm-l -ylsulfonyl)-4-((4-((2-chloro-4-fluoroberizy])oxy)piperidm-l -yl)methy])-5-

cyclopropyl-2-fl orobenz

CF3COOH

Following the procedure as described in Example 470 step 6, and making variations as required to

replace 4-(((l R,3r,5 S)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2. 1]octan-8-



yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with 4-((4-((2-chloro-4-

fluorobenzyl)oxy)piperidin- 1-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid, trifluoroacetic acid salt

and to replace cyclopropanesulfonamide with azetidine- 1-sulfonamide, the title compound was

obtained as a colorless solid (0.18 g, 17%): NMR (300 MHz, DMSO- «513.04 (br s, H), 9.04

(br s, 1H), 7.75 (d, J = 7.5 Hz, 1H), 7.52 (d, = 12. Hz, 1H), 7.37 (dd,J= 8.4, 6.2 Hz, 1H), 7.13 (dd,

J = 8.4, 2.5 Hz, H), 6.99 (dt, J = 8.3, 8.3, 2.6 Hz, H), 4.53 (s, 2H), 4.43 (s, 2H), 4.23 (t, J = 7.7, 7.7

Hz, 4H), 3.84 (br s, IH), 3.48-3.33 ( , 2H), 3.22-3.05 (m, 2H), 2.34-2.14 ( n , 4H), 2.13-2.01 ( , 3H),

1.13-1.04 (m, 2H), 0.78-0.71 (m, 2H); M S (ES+) m/z 554.2, 556.2 (M + 1).

EXAMPLE 480

Synthesis of 4-((4-((2-chloro-4-fluorobenzyl)oxy)piperidin- 1-yl)methyl)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-

CF3COOH

Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((l R ,3r,5 S)-3-(3-chloro-2-fluoro-5-(trifluoiOmethyl)phenoxy)-8-azabicyc]o[3.2.1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with 4-((4-((2-chioro-4-

fluorobenz3-1)oxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid 2,2,2-trifluoroacetate,

the title compound was obtained as a colorless solid (0.62 g, 60%): H NMR (300 MHz, DMSO-<¾

«51 2.1 3 (br s, H), 9.34 (br s, IH), 7.72 (d, J = 7.4 Hz, 1H), 7.46 (d, J = 1 .9 Hz, 1H), 7.37 (dd, J =

8.5, 6.1 Hz, ), 7.13 (dd, J = 8.4, 2.4 Hz, H), 6.99 (dt, J = 8.3, 8.3, 2.6 Hz, H), 4.52 (s, 2H), 4.45

(s, 2H), 3.85 (s, III), 3.50-3.37 (m, 2H), 3.22-2.99 ( , 3H), 2.28-2.01 (m, 4 ), 1.92-1.80 (m, ill),

1.48-1.39 (m, 2H), 1.19-1.03 (m, 4H), 0.77-0.70 (m, 2H); MS(ES+) m/z 539.2, 541.1 (M + 1).

EXAMPLE 481

Synthesis of 4-((l-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-yl)meth^

cyclopropyl -N -(cyclopropylsulfonyl)-2-fluorobenzamide



Step 1. Preparation of teri-butyl 3-((4-(te?t-butoxycarbonyl)-2-ehloro-5-iluorophenoxy)methy])-3-

methylazetidine- -carboxylate

Following the procedure as described in Example 3 step 1, and making variation as required to ( ~

tert-huiy] 3-hydroxypiperidine-l-carboxylatewith l-Boc-3-(hydroxymethyl)-3-methylazetidine and

purification by flash chromatography (0 to 40% ethyl acetate in hexanes), the title compound was

obtained as a yellowish oil (12.40 g, 81%): NMR (300 MHz, CDClj) δ 7.86 (d, ,/ 7.6 Hz, Hi),

6.62 (d, J = 11.9 Hz, 1H), 3.95 (s, 2H), 3.90 (d, J = 8.5 Hz, 2H), 3.66 (d, J = 8.5 Hz, 2H), 1.56 (s,

9H), 1.42 (s, 9H), 1.41 (s, 3H); MS(ES+) m/z 430.1 , 432.1 (M + 1).

Step 2. Preparation of r -butyl 3-((4-(ieri-buioxycarbonyl)-2-cyclopropyl-5 -rluorophenoxy)methyi)

3-methylazetidine- 1-carboxylate

Following the procedure as described in Example 3 step 2, and making variation as required to (i?)-

teff-butyl 3-(4-(tert-butoxycarbony1)-2-chloro-5-fluorophenoxy)piperidine- 1-carboxylate with tert-

butyl 3-((4-(ter^butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)-3-methylazetidine-l -carboxylate,

the title compound was obtained as a brownish gum (10.80 g, 86%): NMR (300 MHz, CDC13)

<57.40 (d, ,/ 8.3 Hz, 1H), 6.50 (d, J 12.4 Hz, 1H), 3.95 (d, J 8.4 Hz, 2H), 3.90 (s, 2H), 3.64 (d, J

8.4 Hz, 2 ), 1.98-1.87 (m, III), 1.55 (s, 9H), 1.41 (s, 9H), 1.40 (s, 311), 0.91-0.82 (m, 2H), 0.62-

0.56 (m, 2H).

Step 3. Preparation of methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidin-3-yl)methoxy)benzoate

hydrochloride

Thionyi chloride (9.0 mL) was added slowly methanol (200 mL) at 0 °C and the mixture was stirred

for 1 hour at 0 °C. A solution of -butyl 3-((4-(teri-butoxycarbonyl)-2-cyclopropyl-5-

fluorophenoxy)methyl)-3-methylazetidine-l -carboxylate (10.80 g, 24.80 mmol) in methanol (20 mL)



was then added and the reaction mixture was heated under reflux for 6 hours. After cooling to ambient

temperature, the reaction mixture was stirred for 16 hours and then concentrated in vacuo. The residue

was co-evaporated with toluene (3 10 mL) and triturated in hexanes (20 mL) to provide the title

compound as a brownish gum (8.20 g, quant yield): NMR (300 MHz, CDC13) «59.98 (br s, 1H),

9.79 (b s, 1H), 7.47 (d, J = 8.2 Hz, 1H), 6.57 (d, J = 2.2 Hz, 1H), 4.26-4.15 (m, 2H), 4.01 (s, 2H),

3.86 (s, 3H), 3.86-3.79 ( , 2H), 2.1 1-2.01 (m, III), 1.55 (s, 3 ), 1.01-0.93 (m, 2H), 0.62-0.56 ( ,

2H); MS(ES-i-) rn/z 294.2 (M + 1).

Step 4. Preparation of methyl 4-((l-(3-chloro-5-(1rifluoromethy])pyridm-2-yl)-3-methy]azetidm-3-

yi)methoxy)-5-cyciopropyl-2-fluorobenzoate

To a mixture of methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidin-3 -yl)methoxy)benzoate

hydrochloride (0 60 g, 1.82 mmol) in toluene (10 m .) was added 2-bromo-3-chloro-5-

(trifluoromethyl)pyridine (0.71 g, 2.73 mmol), cesium carbonate (1.78 g, 5.46 mmol),

bis(dibenzylideneacetone)palladium(0) (0.21 g, 0.36 mmol) and 2,2'-bis(diphenyl-phosphino)-l,l'-

binaphthalene (0.22 g, 0.36 mmol). The reaction mixture was degassed by passing a stream of argon

through it and then heated at 1 0 °C in a sealed vial for 16 hours. After cooling to ambient

temperature, the reaction mixture was filtered over diatomaceous earth. The filter cake was washed

with ethyl acetate (50 mL) and the combined filtrate was concentrated in vacuo. Purification of the

residue by purification by flash chromatography (0 to 25% ethyl acetate in hexanes) provided the title

compound as an orange gum (0.60 g, 70%): NMR (300 MHz, CDC13) « .24-8.22 ( , H), 7.56 (d,

J 2.0 Hz, ill), 7.45 (d, J 8.3 Hz, 1H), 6.56 (d, ,/ 12.5 Hz, Hi), 4.39 (d, J 9.0 Hz, 2 ). 4.08 (d,

J === 9.0 Hz, 2H), 4.00 (s, 2H), 3.86 (s, 3H), 1.88-1.74 (m, 1H), 1.48 (s, 3H), 0.75-0.68 (m, 2H), 0.59-

0.53 (m, 2H).



Step 5. Preparation of 4-((l-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid

To a mixture of methyl 4 -(( l-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate (0 60 g, 1.27 mmol) in tetrahydrofuran (5 m .) was

added a solution of lithium hydroxide monohydrate (0.29 g, 6.95 mmol) in water (5 mL) and the

reaction mixture was heated at 80 °C for 3 hours. After cooling to ambient temperature, the reaction

mixture was partitioned between dichloromethane (50 mL) an 1 M aqueous hydrochloric acid

solution (10 mL) The organic phase was dried over anhydrous sodium sulfate, filtered, and the filtrate

concentrated in vacuo to provide the title compound as an off-white solid (0.58 g, 99%): MS(ES+)

m/z 459.0, 461.0 (M + 1)

Step 6. Preparation of 4-((l -(3-chloro-5-(trii1uoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl - -(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 470 Step 6, and making variation as required to

replace 4-(((l 3 r 55)-3-(3-c!iloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3 .2. 1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with 4-((l~(3-cbloro~5~

(trifluoromethyl)pyridin-2-yl)-3-rnethylazetidin-3-yl)rnefe acid

and purification by flash chromatography (0 to 50% ethyl acetate containing 0.1% trifluoroacetic acid

in hexanes), the title compound was obtained as an off-white solid (0.19 g, 54%): NMR (300 MHz,

! S ) :/ S 1.85 (br s, HI), 8.40-8.38 (m, HI), 7.99 (d, ,/ 1.9 Hz, 1). 7.12 (d, J 8.3 Hz, .

7.01 (d, J = 12.9 Hz, ), 4.35 (d, J = 9.0 Hz, 2H), 4.12 (s, 2H), 4.06 (d, J = 9.0 Hz, 2H), 3.12-3.02

( , Hi), 1.80-1.69 (m, IH), 1.43 (s, 3H), 1.15-1.07 (m, 4H), 0.64-0.58 (rn, 4H); MS(ES-) m/z 560.1,

562.1 (M - 1).



EXAMPLE 482

Synthesis of 4-((l-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-yl)metho

cyclopropyl -N -(ethylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((l R ,3r,55)-3-(3-chloro-2-fluorcv5-(trif1uoromemyl)phenoxy)-8-azabicyc]o[3.2.1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with 4-((l-(3-chloro-5-

(trifluoromethyl)pyridm-2-yl)-3-methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoi acid

and cyclopropanesulfonamide with emanesulfonamide and purification by flash chromatography (0 to

50% ethyl acetate containing 0.1% trifluoroacetic acid in hexanes), the title compound was obtained

as an off-white solid (0.19 g, 56%): NMR (300 MHz, DMSO-i¾ 1.83 (br s, 1) , 8.40-8.38 (m,

III), 7.99 (d, J 2. Hz, II I). 7. 2 (d, J 8.3 Hz, ill), 7.00 (d, ./ 12.8 Hz, 111), 4.35 (d, ./ 9.0 Hz,

2H), 4.12 (s, 2H), 4.06 (d, J = 9.0 Hz, 2H), 3.46 (q, J = 7.3 Hz, 2H), 1.81-1.68 (m, H), 1.43 (s, 3H),

1 24 ( J = 7.3 Hz, 3H), 0.64-0.58 (m, 4H); MS(ES-) m/z 548.1, 550.1 (M - 1).

Synthesis of 4-((l-(5-chloro-3-fluoropyridin-2-yl)-3-methylazetidin-3-yl)methoxy)-5-cyclopropyl -N-

(cyclopropy]sulfonyl)-2-fluorobenzamide

Step 1. Preparation of methyl 4-((l-(5-chloro-3-fluoropyridin-2-yl)-3-methylazetidin-3-yl)methoxy)-

5-cyclopropyl-2- fluorobenzoate



Following the procedure as described in Example 48 step 4, and making variation as required to

replace 2-bromo-3-chloro-5-(trifluoromethyl)pyridine with 2-bromo-5-chloro-3-fluoropyridine, the

title compound was obtained as an orange gum (0.43 g, 56%): Ή NMR (300 MHz, CDC!;,) 07.87-

7.85 (m, 1H), 7.44 (d, J = 8.3 Hz, H), 7. 6 (d, J = 1.2 Hz, H), 6.56 (d, J = 12.5 Hz, 1H), 4.18 (d, J

8.3 Hz, 2H), 4.01 (s, 2H), 3.89 (d, J = 7.9 Hz, 2H), 3.86 (s, 311), .87-1 .75 ( . H), .48 (s, 3H),

0.77-0.68 (m, 2H), 0.60-0.53 (m, 211).

Step 2. Preparation of 4-((l -(5-chloro-3-fluoropyridin-2-yl)-3-methylazetidin-3-yl)methoxy)-5-

cyclopropyl-2-f!uorobenzoic acid

Following the procedure as described in Example Example 48 step 5, and making variation as

required to replace methyl 4-((l-(3-cMoro-5-(trifluoiOmethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyelopropyl-2-fluorobenzoate with methyl 4-((l-(5-chloro-3-fluoropyridin-2-yl)-3-

methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as an

off-white solid (0.41 g, 98%): MS(ES-) m/z 409.0, 4 1.0 (M - 1).

Step 3. Preparation of 4-((l -(5-chloro-3-fluoropyridin-2-yl)-3-methylazetidin-3-yl)methoxy)-5-

cyclopropyl -N -(cyclopropyl

Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((l 3 r 55)-3-(3-c!iloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3 .2. 1]octan-8-

yl)methyl)-5-cy clopropyl-2-fluorobenzoic acid hydrochloride with 4-((l -(5-chloro-3-fiuoropyridin-2-

yl)-3-methylazetidin-3-yl)methoxy )-5-cyclopropyl-2-fluorobenzoic acid and purification by flash

chromatography (0 to 50% ethyl acetate containing 0.1% trifluoroacetic acid in hexanes), the title

compound was obtained as an off-white solid (0. g, 5 %): NMR (300 MHz, ).V!S( )--/, δ \ 1.85

(s, H), 7.97 (dd, J = 2.0, 0.6 Hz, H), 7.74 (dd, J = 11.8, 2.1 Hz, IH), 7.12 (d, J = 8.3 Hz, H), 7.00

l. J 12.9 Hz, H), 4.16-4.10 ( , 4H), 3.85 (dd, J 8.3, 1.2 Hz, 2H), 3 . 2-3.02 (m, H), .80-1.69

( , H ), 1.43 (s, 3H), 1.16-1.07 (m, 4 ), 0.68-0.58 (m, 4H); MS(ES-) m/z 510.1, 512.1 (M - 1).



EXAMPLE 484

Synthesis of 4-((l-(5-chloro-3-ihioropyridin-2-yl)-3-methy

(ethylsulfonyl)-2-fluorobenzaniide

Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((]5,3r,55)-3-(3-chloro-2-i!uoro

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with 4-((l-(5-cMoro-3-fluoropyridin-2-

yl)-3-methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid and

cyclopropanesulfonarnide with ethanesulfonamide, the title compound was obtained as an off-white

solid (0.08 g, 30%): NMR (300 MHz, OMSO-d6) δ ΐ .83 (br s, 1H), 7.97 (d, J = .9 Hz, 1H), 7.74

(dd. . 11.8, 2.0 Hz, HI), 7.12 (d, J 8.3 Hz, III), 7.00 (d, 12.9 Hz, HI), 4.17-4.09 (rn, 4H),

3.85 (dd, J - - - 8.3, 1.2 Hz, 2H), 3.46 (q, J === 7.4, 7.3, 7.3 Hz, 2H), 1.81-1.70 (in, ). 1.43 (s, 3H), 1.24

(t, J = 7.3, 7.3 Hz, 3H), 0.68-0.58 (m, 4H); MS(ES-) m/z 498.1, 500.1 (M - 1).

EXAMPLE 485

Synthesis of 4-((l-(5-chloro-6-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-yl)methoxy)-5

cyclopropyl -N-(cycloprop

Step 1. Preparation of meihyl 4-((l-(5-chloro-6-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate



Following the procedure as described in Example 48 step 4, and making variation as required to

replace 2-bromo-3-chloro-5-(trifluoromethyl)pyridine with 3,6-dichloro-2-(trifluoromethyl)pyridine,

the title compound was obtained as an orange gum (0.66 g, 51%): Ή NMR (300 MHz, CD ¾ ) <57.48

(d, J = 8.8 Hz, H), 7.43 (d, J = 8.3 Hz, 1H), 6.55 (d, J = 12.4 Hz, H), 6.36 (d, J = 8.8 Hz, 1H), 4.10

(d, J = 8.2 Hz, 2H), 3.99 (s, 2H), 3.86 (s, 3H), 3.81 (d, ./ 8.2 Hz, 2H), 1.82-1.70 ( , 1H), 1.50 (s.

3 ), 0.74-0.65 ( n , 2 ), 0.58-0.52 ( , 2H).

Step 2. Preparation of 4-((l -(5-chioro-6-(trifluoromethyl)pyridin-2-y3)-3-methylazetidin-3-

yl)methoxy)-5 -cyclopropyl-2-fiuorobenzoic aci d

Following the procedure as described in Example 481 Step 5, and making variation as required to

replace methyl 4-(( 1-(3-chloro -5-(tritluoromethyl)pyridin-2-yl)- -methylazetidin-3 -yl)methoxy)-5 -

cyelopropyl-2-ffuorobenzoate with methyl 4-((l-(5-c!iloro-6-(trifluoromethy{)pyridin-2-yl)-3-

methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as an

off-white solid (0.63 g, 99%): MS(ES+) m/z 459.0, 461.0 (M + 1).

Step 3. Preparation of 4-((l -(5-chloro-6-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl - -(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((l R ,3r,5 S)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2.1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with -((l-(5-chloro-6-

(trifluoromethyl)pyridin-2-yi)-3-methylazetidin-3-yl)methoxy)-5-cyc]opropyl-2-fl acid

and purification by flash chromatography (0 to 50% ethyl acetate containing 0.1% trifluoroacetic acid

in hexanes), the title compound was obtained as a colorless solid (0.1 g, 28%): NMR (300 MHz,

DM SO- ) «51 1.85 (br s, I H), 7.81 (d, J = 8.9 Hz, 1H), 7.1 0 (d, J = 8.3 Hz, IH), 6.99 (d, J 12.9 Hz,

IH), 6.78-6.68 (m, IH), 4.10 (s, 2H), 4.05 (d, J 8.5 Hz, 2H), 3.81 (d, J = 8.5 Hz, 2H), 3.1 3-3.00 (m,



1H), 1.72-1 .61 (m, 1H), 1.44 (s, 3H), 1. 5-1.06 (m, 4H), 0.62-0.55 (m, 4H); MS(ES-) m/z 560. ,

562. 1 (M - 1).

EXAMPLE 486 and EXAMPLE 487

Synthesis of 4-((l -(4-chloro~5-(trifjuoromethyl)pyri

cyclopropyl -N -(cyclopro acid salt

CF3COOH

And 4-((l -(2-chloro-5-(trifluoromethyl)pyridin-4-yl)-3-iTiethylazetidi

N -(cyclopropylsiilfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of methyl 4-((l-(4-c!iloro-5-(1rifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-f!uorobenzoate and methyl 4-((l -(2-chloro-5-(trifluoromethyl)pyridm-

4-yl)-3-methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 48 Step 4, and making variation as required to

replace 2-bromo-3-chloro-5-(trifluoromethyl)pyridine with 2,4-dichloro-5-(trifluoromethyl)pyridine, a

2.5 :1 mixture of the title compounds was obtained as an orange gum (0.40 g, 3 %). Major isomer: F



NMR (282 MHz, CDC1 ) δ -55.5 (s, 3F), -108.8 (s, IF). Minor isomer: , F NMR (282 MHz, CDC1 ) δ

-60.5 (s, 3F), -108.9 (s, IF).

Step 2 . Preparation of 4-((l-(4-cMoro-5-(trif!uoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyelopropy]-2-fluorobenzoic acid and 4-((l -(2-chloro-5-(trifluoromethyl)pyridm-4-yl)-

3-methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 481 Step 5, and making variation as required to

replace methyl 4-(( 1-(3 -chloro-5 -(trifluoromethyl)pyridin-2-yl)-3 -methylazetidin-3 -yl)methoxy)-5 -

cyclopropyl-2-fluorobenzoate with a mixture of methyl 4-((l-(4-chloro-5-(trifluoromethyl)pyridin-2-

yl)-3-methylazetidin-3-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate and methyl 4-((l-(2-chloro-5-

(triiluoromethy1)pyrkim-4-yi)-3-meth^ a

mixture of the title compounds was obtained as a yellowish solid (0.33 g, 76%): MS(ES+) m/z 459.1,

461.1 (M + I).

Step 3. Preparation of 4-((l-(4-cMoro-5-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)met oxy)-5-cyclopro trifluoroacetic acid salt

CF3COOH

And 4-(( 1-(2-chl oro-5 -(trif!uoromethyl)pyridin-4-yl)-3 -methyl azet din-3 -yl)methoxy)-5 -cyclopropyS -

N -(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt



Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((li?,3r,55)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2J]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with a mixture of 4-((l-(4-chloro-5-

(trifluoromethyl)pyridin-2-yl)-3-m acid

and 4-(( l -(2-chloro-5-(trifl uoromethyl)pyridm

2-fiuorobenzoic acid, the title compounds were obtained after reverse phase HPLC purification: the

first fraction is 4-((l-(2-Chloro-5-(trifluoromethyl)pyri

cyclopropyl -N-(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt (0.07 g, 18%): T

\ R .100 V . .V SO /, ! .86 b . 1H), 8.27 (s, 1H), 7.14 (d, J = 8.3 Hz, 1H), 7.02 (d, J =

12.9 Hz, 1H), 6.58 (s, ). 4.19 (d, J === 8.9 Hz, 2H), 4.14 (s, 2H), 3.96 (d, J = 8.9 Hz, 2H), 3.13-3.02

. 1H), 1.88-1.76 (m, H), 1.42 ( . 3H), 1.16-1.07 (m, . 0.66-0.58 (m, 4H); MS(ES+) m/z 562.1,

564.1 (M + ) . The second fraction is 4-((l -(4-Chlo -5-(tri fl uoromethyl)py idm-2-yl)-3-

methylazetidin-3-yl)methoxy)-5-cyclopropyl-N-(cyclopropylsulfonyl)-2-fluorobenzamide,

trifluoroacetic acid salt (0. g, 46%): NMR (300 MHz, OMSO-d6) δ 11.85 (s, 1H), 8.39 (s, IH),

7.1 (d, J - - 8.3 Hz, . 7.01 (d, J == 12.9 Hz, IH), 6.75 (s, IH), 4.14-4.07 (m, 4 ). 3.86 (d, J - - - 8.9

Hz, 2H), 3.12-3.02 (m, IH), 1.76-1.64 (m, IH), 1.44 (s, 3H), 1.14-1.07 (m, 4H), 0.64-0.58 (m, 4H);

MS(ES+) m/z 562.1, 564. 1(M + 1).

EXAMPLE 488

Synthesis of 5-cyclopropyl -N-(cyclopropylsulfonyl)-2-fluoro-4-((3-methyl- 1-(5-

(tri fluoromethyl)pyri din-2 etic acid salt

To a mixture of 4-(( l -(4-chloro-5-(tri fl oromethyl)pyri dm

cyclopropyi -N-(cyciopropylsuifonyl)-2-fluorobenzamide, trifluoroacetic acid salt (0. 10 g, 0.18 mmol)

in ethyl acetate (5 mL) and acetic acid ( 1 mL) was added palladium on carbon (10 wt%, wet, 50 mg)



and the reaction mixture was stirred under an atmosphere of hydrogen for hours. The reaction

mixture was filtered over diatoiTiaceous earth, the filter cake washed with ethyl acetate (20 rriL), and

the combined filtrate concentrated in vacuo. Purification of the residue by reverse phase HPLC

provided the title compound as a colorless solid (0.02 g, 16%): NMR (300 MHz, DMSO- ) 8.67

(d, J = 16.3 Hz, IH), 8.43 (s, 1H), 7.80 (d, J = 8.2 Hz, 1H), 7.61 (d, J = 9.1 Hz, 1H), 6.61 (d, J = 13.3

Hz, H), 6.5 (d, J = 8.8 Hz, 1H), 4.41 (d, J 8.7 Hz, 2H), 4.12 (d, J = 8.8 Hz, 1). 4.07 (s, 2H),

3. 14-3.02 (m, 1H), 1.86- 1.73 (m, HI), 1.57 (s, 3H), 1.48-1 .40 (rn, 2 ). 1.19-1.09 (m, 2H), 0.78-0.70

(m, 2H), 0.63-0.55 (m, 2H); MS(ES+) m/z 528.0 (M + 1).

EXAMPLE 489

Synthesis of 5-cyclopropyl -N-(cyclopropylsulfonyl)-2-fluoro-4-((3-methyl-1-(3-

(trifluoromethyl)pyridin-4-yi) acetic acid salt

Following the procedure as described in Example 488, and making variation as required to replace 4-

((l -(4-chloro-5-(tritluoromethyl)pyridin-2-yl)-3-methylazetidin-3-yi)m

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt with 4-((l -(2-chloro-5-

(trifiuoromethyl)pyridin-4-yi)-3-m

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt, the title compound was obtained as

a colorless solid (0.01 g, 33%): NMR (300 MHz, S δ 8.79-8.55 (m, 2H), 8.36 (br s, IH),

7.63 (d, J = 8.9 Hz, H), 6.62 (d, J = 13.7 Hz, H), 6.53 (br s, IH), 4.53 (br s, 2H), 4 .19 (br s, 2H),

4.07 (s, 2H), 3. 3-3.00 (m, IH), .84-1 .72 (m, IH), 1.59 (s, 3H), 1.48- 1.38 (m, 2H), 1.17-1.08 (m,

2H), 0.77-0.68 (m, 2H), 0.62-0.54 (m, 2H); MS(ES+) m/z 528. 1 (M + 1).

EXAMPLE 490

Synthesis of (R)-5-cyclopiOpyl-2-fluoiO -N -(methylsulfonyl)-4-((l -(5-(trifluoromethyl)pyridin-2-

yl)piperidin-3-yl)oxy)b



Step 1. Preparation of (R)-methyl 5-cyclopropyl-2-fluoro-4-((l-(5-(trifluoromethyl)pyridm-2-

yl)piperidin-3-yl)oxy)benzoate

Following the procedure as described in Example 48 Step 4 and making variation as required to

replace methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidin-3-yl)methoxy)benzoate hydrochloride

with (R )-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate and 2-bromo-3-chloro-5-

(trifluoromethyl)pyridine with 2-chloro-5-(triiTuoromethy])pyridine, the title compound was obtained

as a yellowish oil (0.58 g, 44%): NMR (300 MHz, CDC1 ) 55.35-8.33 ( , 1H), 7.56 (dd, J === 9 .1,

2.5 Hz, 1H), 7.36 (d, J === 8.3 Hz, 1H), 6.74 (d, J = 12.9 Hz, 1H), 6.61 (d, J = 9.0 Hz, 1H), 4.47-4.38

(m, 1H), 4.17 (dd, J = 13.5, 2.7 Hz, 1H), 3.86 (s, 3H), 3.80-3 .64 (m, 3H), 2.18-2.05 (m, 1H), 2.04-

.87 (m, 2H), 1.78-1 .57 (m, 2H), 0.74-0.67 ( , 2H), 0.55-0.46 (m, 2H); MS(ES+) m/z 439.2 (M + 1).

Step 2 . Preparation of (R )-5 -cyclopropyl-2-fluoiO-4-((l-(5-(trifluoromethyl)pyridin-2-yl)piperidin-3-

yl)oxy)benzoic acid

Following the procedure as described in Example 48 Step 5 and making variation as required to

replace methyl 4-((l -(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-

cyclopropyl-2-fluorobenzoate with (R )-methyl 5-cyclopropyl-2-fluoro-4-((l -(5-

(trifluoromethyl)pyridin-2-yl)piperidin-3-yl)oxy)benzoate, the title compound was obtained as an

orange gum (0.55 g, quant yield): MS(ES+) m/z 425. 1 (M + 1) .

Step 3. Preparation of (R )-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((l -(5-

(tri fl uoromethyl)pyri din-2-y acid

Following the procedure as described in Example 470 Step 6, and making variation as required to

replace 4-(((l R ,3r,5S )-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2. 1]octan-8



yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with (R)-5-cyc1opropyl-2-fluoiO-4-((l -

(5-(trifluoromethyl)pyridin-2-yl)piperidin-3-yl)oxy)benzoic acid and cyclopropanesulfonamide with

methanesulfonamide, the title compound was obtained as a colorless solid (0.16 g, 39%) NMR

(300 MHz, DM SO- ) « 0 .59 (br s, ), 8.86-8.71 (m, H), 8.37-8.34 (m, H), 7.73 (dd, J 9.3, 2.3

Hz, H), 7.47 (d, J = 9.0 Hz, H), 6.83 (d, J = 9.3 Hz, IH), 6.76-6.69 (m, IH), 4.65-4.56 (m, H),

4.10 (dd, J = 14.0, 5.3 Hz, H), 4.02 (dd, J = 14.0, 2.7 Hz, IH), 3.90 (ddd, J 13.5, 5.9, 3.2 Hz, H),

3.63 (ddd, ./ 13.7, 8.6, 3.4 Hz, IH), 3.39 (s, 3H), 2.15-1.94 (m, 3H), 1.81-1.60 (in, 2 ), 0.78-0.61

(m, 2H), 0.58-0.41 (m, 2H); MS(ES-) m/z 500.2 (M - 1).

EXAMPLE 491

Synthesis of (R)-5-cyclopropyl -N-(cyclopropylsulfonyl)-2-fluoro-4-((l-(5-(trifluoromethyl)pyridin-2-

yl)piperidin-3-yl)oxy)benz

Following the procedure as described in Example 470 step 6, and making variation as required to

15 replace 4-(((lJ?,3r,5¾-3-(3-chloro-2-fluoro-5-(ttifluoromethyl)phenoxy)-8-azabicyclo[3 .2. l]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with (R)-5-cyclopropyl-2-fluoro-4-((l -

(5-(trifluoromethyl)pyridin-2-yl)piperidin-3-y])oxy)benzoic acid, the title compound was obtained as

a colorless solid (0.16 g, 39%): H NMR (300 MHz, DMSO- ) <».89 (br s, H), 8.75 (d, J 15.1 Hz,

II), 7.72 (dd, J 9.3, 2,3 Hz, H), 7.48 id. J 9.0 Hz, I), 6.82 (d, J 9.3 Hz, 11 ) , 6.73 (d, ./

: t ) 14.2 Hz, IH), 4.64-4.53 (m, H), 4.12-3.99 (m, 2H), 3.89 (ddd, J == 13.4, 6.3, 3.3 Hz, IH), 3.63 (ddd,

J = 13.7, 8.2, 3.3 Hz, IH), 3.07 (tt, = 8.1, 8.1, 4.8, 4.8 Hz, H), 2.15-1.92 (m, 3H), 1.80-1.60 (m,

3H), 1.47-1.38 ( , 2H), 1.18-1.08 (m, 2H), 0.79-0.61 (m, 2H), 0.58-0.43 ( , 2H); MS(ES-) m/z 526.2

(M - 1).

25 EXAMPLE 492

Synthesis of (ii)-5-cyc1opropyl-A (cyclopropylsulfonyl)-2-fluoro-4-(( 1-(pyridin-2-yl)piperidin-3-

yl)oxy)benzamide

Step 1. Preparation of {R)-tert-bvXy\ 5-cyciopropyl-2-fluoro-4-((l-(pyridin-2-y1)piperidin-3-

30 yl)oxy)benzoate



Following the procedure as described in Example 48 Step 4 and making variations as required to

replace methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidm-3-yl)methoxy)benzoate hydrochloride

with (R )-methyl 5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate, and to replace 2-bromo-3-

chloro-5-(trifluoromethyl)pyridine with 2-bromopyridine, and to replace cesium carbonate with

potassium -butoxide, the title compound was obtained as a yellowish oil (0.27 g, 32%): MS(ES+)

m/z 4 13.3 (M + I).

Step 2 . Preparation of (R )-5-cyclopropyl-2-fluoro-4-((l -(pyridin-2-yl)piperidin-3-yl)oxy)benzoic acid

Following the procedure as described in Example 478 step 4, and making variation as required to

replace r r -bu y 4-((4-((2-chloro-4-fluorobenzyl)oxy)piperidin-l -yl)methyl)-5-cyclopropyl-2-

fluorobenzoate with (R )- -b tyl 5-cyclopropyl-2-fluoiO-4-((l -(pyridin-2-yl)piperidin-3 -

yl)oxy)benzoate, the title compound was obtained as a yellowish oil (0.23 g, quant yield): MS(ES+)

m/z 357.2 (M + 1) .

Step 3. Preparation of (R )-5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((l -(pyridin-2-

yl)piperidin-3-yl)oxy)benzamide

Following the procedure as described in Example 470 Step 6, and making variation as required to

replace 4-(((l J?,3r,5S)-3-(3-chloro-2-fluoro-5-(ttifluoromethyl)phenoxy)-8-azabicyclo[3 .2. 1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with (R )-5-cyclopropyl-2-fluoro-4-((l -

(pyridin-2-yl)piperidin-3-yl)oxy)benzoic acid and purification by flash chromatography (0- 100%

ethyl acetate in hexanes), the title compound was obtained as a colorless solid (0.03 g, 20%): Ή NMR

(300 MHz, X ' : 8.7 (s, IH), 8.15 (ddd, J = 5.0, 1.9, 0.6 Hz, 1H), 7.52 (d, J = 9.1 Hz, 1H), 7.44

(ddd, J ----- 8.9, 7.1, 1.9 Hz, IH), 6.95 (d, J ------ 15.0 Hz, IH), 6.65 (d, J === 8.6 Hz, ). 6.59 (dd, J === 7.1,



5 0 Hz, I), 4 46-4.32 (m, 2H), 3.81-3.71 (m, IH), 3.45-3.32 (m, 2H), 3.13-3.01 (m, H), 2.23-2.1

(m, Hi), i .97-1.81 (m, 3 ), 1.70-1.60 (ra, HI), 1.47-1.39 (m, 2ΙΓ), 1.16-1.08 (in, 2H), 0.85-0.76 (ra,

2H), 0.60-0.53 (m, 2H); MS(ES-) m/z 458.3 (M - 1).

EXAMPLE 493

Synthesis oi ii)- '-(azetidin- i -ylsu]fonyl)-5-cye opropy]-2-fl uoro-4-((

yl)oxy)benzamide

Following the procedure as described in Example 470 Step 6, and making variations as required to

replace 4-(((l R,3r,5 S )-3-(3-ch1oro-2-fluoro-5-(trifl

yi)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with (R )-5-cyclopropyl-2-fluoro-4-((l-

(pyridin-2-yl)piperidin-3-yl)oxy)benzoic acid, and to replace cyclopropanesulfonamide with

azetidine-1 -sulfonamide and purification by flash chromatography (0-100% ethyl acetate in hexanes),

the title compound was obtained as a colorless solid (0.04 g, 28%): NMR (300 MHz, CDC1 ) £¾.67

(d, ./ 14.1 Hz, IH), 8.15 (dd, J 4.9, 1.8 Hz, H), 7.53 (d, ,/ 9.1 Hz, HI), 7.44 (ddd, ./ 8.8, 7.2,

1.9 Hz, Hi), 6.96 (d, ,/ 14.7 Hz, Hi), 6.65 (d, J 8.6 Hz, IH), 6.59 (dd, J 7.1, 5.0 Hz, III), 4.46-

4.33 (m, 2H), 4 23 (t, J = 8 1, 8.1 Hz, 4H), 3.81-3 71 (m, IH), 3.45-3.33 (m, 2H), 2.31-2.12 (m, 3H),

.97-1 .82 (m, 3H), 1.72-1.60 (m, H), 0.85-0.77 (ra, 2H), 0.62-0.55 (m, 2H); MS(ES-) m/z 473.3 (M -

1).

EXAMPLE 494

Synthesis of (/?)-5-cyclopropyl -N -(cyclopropy]sulfonyl)-2-fluoro-4-((l -(5-fluoropyridin-2-

yl)piperidin-3-yl)oxy)benzamide, trifluoroacetic acid salt

CF3COOH



Step 1. Preparation of ( )~ ??-butyl 5-cyc]opropy1-2-iluoro-4-((l -(5-iluoropyridin-2-yS)piperidiii-3-

yi)oxy)henzoate

Following the procedure as described in Example 481 step 4 and making variation as required to

replace methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidin-3-yl)methoxy)benzoate hydrochloride

with (R)-methyl 5-cyclopropyl-2-f!uoro-4-(piperidin-3-yloxy)benzoate, 2~hromo~3-chloro-5~

(trifluoromethyl)pyridine with 2-chloro-5-iTuoropyridine, and cesium carbonate with potassium tert-

butoxide, the title compound was obtained as a yellowish oil (0.22 g, 26%): MS(ES+) m/'z 431.1 (M +

1).

Step 2. Preparation of (R)-5-cyclopropyl-2-fluoro-4-((l-(5-fluoropyridin-2-yl)piperidin-3-

yi)oxy)benzoic acid

Following the procedure as described in Example 478 step 4, and making variation as required to

replace terr-butyl 4-((4-((2-chloro-4-fluorobenzyl)oxy)piperidin-l-yl)methyl)-5-cyclopropy]-2-

fluorobenzoate with R tert-h 5-cyclopropyl-2-fluoro-4-((l -(5-fluoropyridin-2-yl)piperidin-3-

yl)oxy)benzoate, the title compound was obtained as an orange oil (0.04 g, quant yield): MS(ES+)

mJz 374.9 (M + 1).

Step 3. Preparation of (R)-5-cyclopropyl -N-(cyclopropylsulfonyl)-2-fluoro-4-((l-(5-fluoropyridin-2-

yl)piperidin-3-yl)oxy)benzamide, trifluoroacetic acid salt

CF3COOH

Following the procedure as described in Example 470 step 6, and making variation as required to

replace 4-(((l 3 r 55)-3-(3-c!iloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3 .2. 1]octan-8-



yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride with (7?)-5-cyclopropyl-2-fluon>4~((] -

(5-fluoropyridin-2-yl)piperidin-3-yl)oxy)benzoic acid and purification by flash chromatography (50%

ethyl acetate in hexanes, then 0-10% methanol in dichloromethane) and treatment with tritluoroacetic

acid, the title compound was obtained as a colorless solid (0.12 g, 39%): NMR (300 MHz, DMSO-

d6) δ 8.72 (d, J 15.5 Hz, II), 8.01 (d, J 2.8 Hz, HI), 7.51 (d, J 9.1 Hz, III), 7.32-7.25 ( , 1H),

6.86 (d, J = 14.5 Hz, 1H), 6.66 (dd, J = 9.3, 3.2 Hz, 1H), 5.06 (br s, 1H), 4.51-4.42 (m, 1H), 4.19 (dd,

J ------ 13.2, 2.0 Hz, Hi), 3.72-3.61 (m, 1H), 3.54-3.39 ( n , 2H), 3.15-3.02 ( , Hi), 2.21-2.08 (m, 1H),

2.00-1.78 (m, 3H), 1.754.60 (m, IH), 1.47-1.37 (m, 2H), 1.20-1.08 (m, 2H), 0.84-0.76 (m, 2H), 0.61-

0.52 (m, 2H); MS(ES+) m/'z 478.2 (M + 1).

EXAMPLE 495

Synthesis of (R)-5-cyclopropyl -N-(cyclopropylsulfonyl)-4-((l-(2-(3,5-dichlorophenyl)propan-2-

yl)piperidin-3-yl)oxy)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of (R)-methyl 5-cyclopropyl-4-((l -(2-(3,5-dichlorophenyl)propan-2-yl)piperidin-

3-yl)oxy)-2-fluorobenzoate

To a mixture of (R)-methyl 5-cyclopropyi-2-fluoro-4-(piperidin-3-yioxy)benzoate (1.00 g, 3.41

mmol) in anhydrous tetrahydrofuran (20 mL) was added 4-dimethylaminopyridine (0.08 g, 0.68

rnmol), trietbylamine (0.95 mL, 6.82 mmol) and 3,5-dichlorobenzoyl chloride (0.86 g, 4.11 mmol).

After stirring at ambient temperature for 6 hours, the reaction mixture was dilutedwith ethyl acetate

(200 ml.), washed with aqueous hydrochloric acid solution ( 1 , 10 ml.), water (10 mL), brine (10

mL), and dried over anhydrous sodium sulfate. Filtration and concentration of the filtrate in vacuo

gave a residue which was purified by flash chromatography (0-100% ethyl acetate i hexanes) to

provide (R)-methyl 5-cyclopropyl-4-((l-(3,5-dichlorobenzoyl)piperidin-3-yl)oxy)-2-fluorobenzoate as

yellowish oil (1.31 g, 82%).

To a mixture of (R)-methyl 5-cyclopropyl-4-((l-(3,5-dichlorobenzoyl)piperidin-3-yl)oxy)-2-

fluorobenzoate (1.31 g, 2.81 mmol) and 2,6-di-tert-buiyl-4-methylpyridine (0.69 g, 3.37 mmol) in



anhydrous dichloromethane (40 mL) was added trifiuoromethanesulfonic anhydride (0.57 ml, 3.37

rnmol) at -78 °C. The reaction mixture was stirred for 2 hours at -78 °C, after which methyl lithium

( 1.6 M solution in diethyl ether, 8.8 mL 14. 10 rnmol) was added to it. After stirring for 1 hour at -78

°C, the reaction mixture was warmed to -60 °C, and stirred for additional 2 hours. After addition of

saturated ammonium chloride solution (20 mL) and dichloromethane (200 mL), the mixture was

allowed to warm to ambient temperature. The organic phase was washed with aqueous hydrochloric

acid solution ( 1 N, 10 mL), water ( 10 mL), brine ( 10 mL), and dried over anhydrous sodium sulfate.

Filtration and concentration of the filtrate in vacuo gave a residue which was purified by flash

chromatography (0-30% ethyl acetate in hexanes) to provide the title compound as a colorless oil

(0.23 g, 17%): NMR (300 MHz, CDC13) <57.42-7.37 (m, 3H), 7.19 (t, J = 1.9, 1.9 Hz, ), 6.42 (d,

J - - - 12.9 Hz, HI), 4.37-4.28 (m, 1H), 3.85 (s, 3H), 2.93-2.85 (m, 1H), 2.67-2.58 (m, 1H), 2.39-2.21

(m, 2H), 2.09- 1.97 (m, 2H), 1.86-1 .74 (m, IH), 1.64- 1.48 (m, 2H), 1.29 (s, 3H), 1.27 (s, 3H), 0.94-

0.82 (m, 2H), 0.66-0.59 (m, 2H); MS(ES+) m/z 480.2, 482.2 (M + 1).

Step 2. Preparation of (R)-5-cyclopropyl-4-(( l-(2-(3,5-dichlorophenyl)propan-2-yl)piperidin-

yi)oxy)~2-fluorobenzoic acid

Following the procedure as described in Example 481 Step 5 and making variation as required to

replace methyl 4-((l ~(3-chloro-5~(trifluoromethy

cyclopropyl-2-fluorobenzoate with (R)-methyl 5-cyclopropyl-4 -(( l -(2-(3,5-dichlorophenyl)propan-

yl)piperidin-3-yl)oxy)-2-fluorobenzoate, the title compound was obtained as a yellowish oil (0.23

quant yield): MS(ES-) m/z. 466.2, 468.2 (M - 1).

Step 3. Preparation of (R )-5-cyclopropyl -N -(cyclopropylsulfonyl)-4 -(( l -(2-(3,5-

dichlorophenyl)propan-2 acetic acid salt

Following the procedure as described in Example 473 Step 5, and making variation as required to

replace 4-((4-((5-bromo-3-chloropvridin-2-yl)oxy)piperidin -l -yl)methyl)-5-cyclopropyl-2-

fluorobenzoic acid hydrochloride with (i?)-5-cyclopropyl-4-(( l -(2-(3,5-dichiorophenyl)propan-2-

yl)piperidin-3-yl)oxy)-2-fluorobenzoic acid, the title compound was as a colorless solid (0. 19 g,



67%): NMR (300 MHz, CDC13) δ 8.74 (d, J 13.3 z, HI), 7.55 (d, J 1.7 Hz, 2H), 7.53 (d, J

9. Hz, 1H), 7.45 (t, = 1.7 Hz, 1H), 6.92 (d, J = 14.1 Hz, H), 5.15-5.04 (m, IH), 3.75-3.65 (m, H),

3.43-3.35 (m, IH), 3.1 1-3.01 (rn, IH), 2.67-2.50 (m, 2H), 2,39-1.89 (m, 4H , 1.89 (s, 3H), 1.86 (s,

3H), 1.60-1.48 (in, IH), 1.47-1.38 (m, 2H), 1.16-1.08 (m, 2H), 0.93-0.84 (in, 2H), 0.65-0.58 (rn, 2H);

MS(ES-) /z 567.2, 569.2 (M - 1)

EXAMPLE 496

Synthesis of 4-(((l R,3r,5 S)-3-(3-chloro-5-(trifluoromethoxy)phenoxy)-8-azabicyclo[3.2.1]octan-8-

yl)methyl)-5-cyclopropyl - -(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of (lR,3r,5S)-tert-butyl 3-(3-chloro-5-(trifluoromethoxy)phenoxy)-8-

azabicyclo[3.2. 1]octane-8-carboxylate

Following the procedure as described in Example 470 step 2, and making variation as required to

replace 3-chloro-2-fluoro-5-(trifluoromethyl)phenolwith 3-chloro-5-(trifluoromethoxy)-phenol, the

title compound was obtained as a colorless oil (2.0 g, quant yield): NMR (300 MHz, CDCI3)

i56.82-6.79 ( , IH), 6.75-6.72 (m, H), 6.57-6.53 (m, IH), 4.60-4.54 ( , IH), 4.23-4.17 (m, 2H),

2.19-1.87 (m, 8H), 1.46 (s, 9H); MS(ES+) m/z 366.0, 368.0 (M - 55).

Step 2 . Preparation of ( lR,3r,55)-3-(3-chloro-5-(trifluoromethoxy)phenoxy)-8-

azabicyclo[3.2.1 joctane

Following the procedure as described in Example 470 step 3, and making variation as required to

replace (lR,3r,5 S)- r -b tyl 3-(3-chloro-2-fluoro-5-(1xiiluoromethyl)phenoxy)-8-azabi-

cycio[3.2, i]octarie-8-carboxylate with (ii?,3r,5 S)-teri-butyl 3-(3-chloro-5-(trifluoromethoxy-

)phenoxy)-8-azabicyclo[3.2.1]octane-8-carboxylate, the title compound was isolated as a colorless oil

(1.50 g, quant yield): MS(ES+) m/z 322 , 324.1 (M + 1).



Step 3. Preparation of /erf-butyl 4-(((li?,3r,5 S)-3-(3-chloro-5-(trifluoromethoxy)phenoxy)-8-

azabicyclo[3 2 l ]octan~8-y )

Following the procedure as described in Example 470 Step 4, and making variation as required to

replace (l i ,3 ,5 ~(3-chloro-2~luorO 5-(trifluoromethy with

(lii,3r,55)-3-(3-chloro-5-(trifluoromethoxy)p!ienoxy)-8-azabicyclo[3.2.1]octane, the title compound

was isolated as a colorless oil ( 1.75 g, 65%): Ή NMR (300 MHz, CDC13) δ 7.48 (d, J = 7.1 Hz, 1H),

7.36-7.28 (m, 1H), 6.8 1-6.77 (m, 1H), 6.74 (t, J - - - 2.0 Hz, !H), 6.58-6.53 (m, 1H), 4.58-4.46 (m, I ),

3.74-3.58 (m, 2H), 3.23-3.05 (m, 2H), 2.23-1 .83 (m, 9H), 1.57 (s, 9H), 0.95-0.83 (m, 2H), 0.65-0.57

(m, 2H); MS(ES+) m/z 570. , 572. 1 (M + ] ) .

Step 4. Preparation of 4-(((li?,3r,5¾-3-(3-chioro-5-(tritluoromethoxy)phenoxy)-8-

azabicyclo[3.2. 1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 470 Step 5, and making variation as required to

replace teri-butyl 4-(((l R,3r,55)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)-phenoxy)-8-

azabicyclo[3 2.] ]octan-8-y])methyl)-5-cyc1opropyl-2-f!uorobenzoate with teri-butyl 4-(((l R,3r,5S)-3-

(3-chloro-5-(trifluoromethoxy)phenoxy)-8-azabicyclo[3.2. 1]octan-8-yl)methyl)-5-cyclopropyl-2-

fluorobenzoate, the title compound was isolated as a colorless solid ( 1.64 g, 96%): MS(ES+) m/z

516.1, 518.1 (M + 1).



Step 5. Preparation of 4-(((l R ,3r,5S)-3-(3-chloro-5-(trifluoromethoxy)phenoxy)-8-

azabicyclo[3.2J ]octan-8-yl)methyl)-5-cyclopropyl -N-(cyclopropylsulfonyl)-2-fluorobenzamide,

trifluoroacetic acid salt

Following the procedure as described in Example 473 step 5, and making variation as required to

replace 4-((4-((5-bromo-3-cWoropyridi!i-2-yl)oxy)piperidin-l-yl)methyl)-5-cyclopro^

fluorobenzoic acid hydrochloride with (of 4~(((1 R,3r,5S)-3-(3-chloro-5-(trifluoromethoxy)phenoxy)-

8-azabicyclo[3.2. 1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride, the title

compound was as a colorless solid (0.45 g, 62%): NMR (300 MHz, CDCl + 10% CD3OD) δ 7.47

(d, . = 7.3 Hz, i l l ). 7.4 ! (d, 1.2 Hz, IH), 6.79 (br s, H), 6.74-6.7 1 (m, H), 6.53 (br s, H),

4.62-4.55 (m, H), 4.37 (s, 2H), 3.88 (br s, 1). 3.04-2.93 (m, 1H), 2.75-2.62 (m, 2H), 2.49-2.38 (m,

2H), 2.33-2.22 (m, 2H), 2.12 id. ./ 15.6 Hz, 2H), 1.85-1 .74 (m, IH), 1.37- 1.28 (m, 2H), 1.11-0.94

(m, 4H), 0.71 -0.62 (m, 2H); MS(ES+) m/'z: 6 17 .1, 6 19.1 (M + 1) .

EXAMPLE 497

Synthesis of 5-cyciopropyl-2-fluoro -N -(methylsulfonyl)-4-((4-(2-(irifluoromeihyl)phenoxy)pip

1-yl)methyl)benzamide

Step 1. Preparation of tert bv y 5-cyclopropyl-2-fluoro-4-((4-(2-(trifluoromethyl)phenoxy)piperidin-

l-yl)methyl)benzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (5)-3-(3,5-dic!ilorophenoxy)piperidine, trifluoroacetic acid saltwith 4-(2-



(trifluoromethyl)phenoxy)piperidine, hydrochloride salt, the title compound was obtained as an oil

( .38 g, 66%): NMR (300 MHz, CDC1 ) δ 7.55 (d, - 8.3 Hz, HI), 7.50-7.39 (m, 2H), 7.20 (d, ,/

= 12. 1 Hz, ). 6.99-6.90 (m, 2 !. 4.58-4.47 (m, IH), 3.64 (s, 2H), 2.74-2.62 (m, 2H), 2.50-2.35 (m,

2H), 2.03-1 .83 (m, 5H), 1.56 (s, 9H), 0.96-0.86 (m, 2H), 0.64-0.56 (m, 2H); MS(ES+) m z 494.3 (M +

1) ·

Step 2. Preparation of 5-cyclopropyl-2-fluoro-4-((4-(2-(trifluoromethyl)phenoxy)piperidin- l -

yl)methyl)benzoic acid, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 4, and making variation as required to

replace (5)-te?f-butyl 5-cyclopropy1-4-((3-(3,5-dichlorophenoxy)piperidin- -yl)methyl)-2-

f!uorobenzoatewith tert-butyl 5-cyclopropyl-2-fluoro-4-((4-(2-(trifluoromethyl)phenoxy)piperidin-] -

yi)methyl)benzoate, the title compound was obtained as an colorless solid ( 1.54 g, quant yield):

ES+) /z 438. 1 (M + 1).

Step 3. Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((4-(2-

(trifluoromethyl)phenoxy pip

Following the procedure as described in Example 53 step 5, and making variation as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace (S )-5-cyclopropyl-4-((3 -(3,5

dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((4-(2-

(triiluoromethyl)phenoxy)piperidin-l -yl)methyl)benzoic acid, trifluoroacetic acid sa t, and

purification by flash chromatography (0 - 75% methanol + 0.4% ammonium hydroxide in

dichloromethane), the title compound was obtained as a colorless solid (0.20 g, 53%): Ή NMR (300

MHz, CDCI 3) δ 7.69 (d, J = 7.6 Hz, IH), 7.57 (d, J = 7.7 Hz, 1H), 7.5 1-7.37 (m, 2H), 7.04-6.93 (m,

2H), 6.50 (br s, IH), 4.77-4.68 ( , H), 4.09 (s, 2H), 3.29 (s, 3H), 3.04-2.89 (m, 4H), 2.36-2.22 ( ,

2 ), 2.12-2.00 (m, 2 ), 1.94- 1.82 (m, 1 ) 1.05-0.97 (m, 2H), 0.70-0.63 (m, 2 ) ; MS(ES+) m/z 5 15.2

(M + 1).



Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((4-(2-

(tri fl oromethyl)phenoxy)pip

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-2-fluoro-4-((4-(2-(nifluoromethyl)phenoxy)piperidm-l-yl)methyl)betTzoic acid,

trifluoroacetic acid salt

the title compound was obtained as a colorless solid (0.22 g, 56%); NMR (300 MHz, CDC1 ) δ

7.70 (d, J 7.7 Hz, IH), 7.56 (d, J = 7.7 Hz, 1H), 7.50-7.37 (m, 2H), 7.02-6.92 (m, 2H), 6.57 (br s,

1H), 4.73-4.62 ( , 1 ), 3.99 (s, 2H), 3.08-2.97 (m, IH), 2.95-2.76 (m, 4H), 2.27-2.12 (m, 2H), 2.08-

1.96 (m, 2H), 1.954.84 (m, 1H), 1.45-1.36 (m, 2H), 1.16-1.05 (m, 2H), 1.04-0.94 (m, 2H), 0.70-0.61

(m, 2H); MS(ES+) /z 541.2 (M + 1).

EXAMPLE 499

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)

1-yl)methyl)benzamide

Follo wing the procedure as described in Example 53step 3, and making variation as required to

replace (5)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-(4-

(trifluoromethyl)phenoxy)piperidine, hydrochloride salt, the title compound was obtained as an oil

(1.24 g, 60%): ¾ NMR (300 MHz, CDCI 3) δ 7.54-7.45 (m, 3H), 7.1 (d, J = 1 .8 Hz, IH), 6.94 (d,



J= 9.1 Hz, 2H), 4.46-4.34 ( , 1H), 3.65 (s, 2H), 2.79-2.67 (m, 2H), 2.44-2.27 ( , 2H), 2.07-1.

3H), 1.89-1.75 (m, 211), 1.56 (s, 9 ) , 0.95-0.87 ( n , 2 ), 0.65-0.57 (m, 2H); MS(ES+)

m/z 494.1 (M + 1).

Step 2. Preparation of 5-cyclopropyl-2-fluoro-4-((4-(4-(trifluoromethyl)phenoxy)piperidin-l-

yl)methyl)benzoic acid, 2trifluoroacetic acid salt

Following the procedure as described in Example 53 step 4, and making variation as required to

replace (S)-tert-butyl 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-

fluorobenzoatewith tert-b y 5-cyclopropyl-2-fluoro-4-((4-(4-(trifluoromethyl)phenoxy)piperidin-l-

yl)methyl)benzoate, the title compound was obtained as an colorless solid (1 38 g, quant yield):

MS(ES+) m/z 438.2 (M + 1).

Step 3. Preparation of 5-cyclopropyl-2-fluoro -N-(methylsulfonyl)-4-((4-(4-

(triftuoromethyl)phenoxy)piperidin- -yl)methyl)benzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace (5)-5-cyclopropyi-4-((3-(3,5-

dichlorophenoxyjpiperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 5-eycloprQpyl-2-fiuorQ-4-((4-(4-(trifluor acid,

trifluoroacetic acid salt, the title compound was obtained as a colorless solid (0. 8 g, 48%): Ή NMR

(300 MHz, CDCI 3) δ 7.69 (d, J = 7.6 Hz, 1H), 7.52 (d, ' 8.6 Hz, 2H), 7.39 (d, ./ 13.1 Hz, H), 6.94

(d, J 8.6 Hz, 2 ), 6.22 (br s, HI), 4.56-4.43 (m, i). 3.88 (s, 2 ). 3.37 is. 3H), 2.90-2.79 (m, 2H),

2.72-2.59 (m, 2H), 2.21-2.08 (m, 2H), 1.99-1 .86 (m, 3H), 1.03-0.94 (m, 2H), 0.70-0.62 (m, 2H);

ViS S m/z 515.2 (M + 1).



EXAMPLE 500

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((4-(4-

(trifluoromethyl)phenoxy)p iperidin- 1-yl)methyl)benzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 5-cyciopropyl-2-fluoro-4-((4-(4-(tri^ acid,

trifluoroacetic acid salt, the title compound was obtained as a colorless solid (0.20 g, 51%): 7.69 (d, J

7.6 / . HI), 7.53 (d, J 8.6 Hz, 2 ). 7.46 (d, J 12.5 Hz, HI), 6.95 (d, J 8.6 Hz, 2 ). 4.67-4.55

(m, 1H), 4.17 (s, 2H), 3.16-2.91 (in, 5H), 2.37-2.18 (m, 2H), 2.11-1.97 (m, 2H), 1.96-1.85 (m, HI),

1.46-1.37 (m, 2H), 1.18-0.99 (m, 4H), 0.74-0.65 (m, 2H); MS(ES+) mJz 541.2 (M + 1).

EXAMPLE 501

Synthesis of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4

l -yl)methyl)benzami

Step . Preparation of r -buty 5-cyc3opropyl-2-fluoro-4-((4-(3-(trifluoromethyl)phenoxy)piperidin-

1-y l)methyl)benzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dich1orophenoxy)piperidine, trifluoroacetic acid saltwith 4-(3-

(trifluoromethyl)phenoxy)piperidine, the title compound was obtained as an oil (0.69 g, 79%): Ή
NMR (300 MHz, ( Ί )( ' !·.) δ 7.48 (d, ./ 7.3 Hz, 1H), 7.35 (dd, ./ 8.0, 8.0 Hz, ). 7.22-7.09 (m, 3H),

7.07-7.02(m, H), 4.43-4.34 (m, 1H), 3.67 (s, 2H), 2.79-2.68 (m, 2H), 2.43-2.32 (m, 2H), 2.05-1.92

(m, 3H), .89-1 .76 (m, 2H), 1.56 (s, 9H), 0.95-0.88 (m, 2H), 0.65-0.58 (m, 2H); MS(ES+) m/z 494.3

(M + 1).



Following the procedure as described in Example 53 step 4, and making variation as required to

replace (5V r -b tyl 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-

fluorobenzoateof -buty 5-cyclopropyl-2-fluoro-4-((4-(3-(trifluoromethyl)phenoxy)piperidin- l -

yl)methyl)benzoate, the title compound was obtained as an colorless solid (0.77 g, quant yield):

MS(ES+) Z 438.2 (M + 1).

Step 3 . Preparation of 5-cyclopropyl-2-fluoro -N -(methylsulfonyl)-4-((4-(3-

(trifluoromethyl)phenoxy)piperidin- ] -y1)methyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace (5)-5-cyclopropyl-4-((3-(3,5-

dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((4-(3-

(trifluoromethyl)phenoxy)piperidm- 1-yl)methyl)benzoic acid trifluoroacetic acid saltand purification

by preparative HPLC, the title compound was obtained as a colorless solid (0.06 g, 14%): Ή NMR

(300 MHz, DMSO-4) δ 12.24 (br s, 1H), 9.49 (br s, 1H), 7.65-7.45 (m, 2H), 7.34-7.22 (m, 4H), 4.92-

4.74 (m, IH), 4.52 (br s, 2H), 3.78-3.49 ( , 2H), 3.33 (s, 3H), 3.27-3. 15 (m, 2H), 2.25- 1.95 (m, 5H),

1.03-0.95 (m, 2H), 0.8 -0.73 (m, 2H); MS(ES+) m/z 5 5.0 (M + 1).



EXAMPLE 502

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((4-(3-

(tri fl oromethyl)ph alt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyciopropyl-2-fluoro-4-((4-(3-(tri^ acid

trifluoroacetic acid saltand purification by preparative FIPLC, the title compound was obtained as a

colorless solid (0. 10 g, 22%): NMR (300 M z, CDCF) δ 12.78 (br s, ), 9.24 (br s, 1H), 7.76 (d

J = 7.6 Hz, 1) , 7.63 (d, J === 11.9 Hz, IH), 7.46-7.38 (m, 1H), 7.28-7.21 (m, 1H), 7 .14-7. 10 (m, 1H),

7.07-7.02 (m, 1H), 4.78-4.69 ( , I H), 4.49 (s, 2H), 3.55-3.42 (m, 2H), 3.25-3. (m, 2H), 3. -3.00

(m, 1H), 2.56-2.38 (m, M . 2.23-2. 10 ( , 2H), 1.97-1 .86 ( , H), .48-1 .40 (m, 2H), 1.19- 1.07 ( ,

4H), 0.80-0.72 ( n , 2FI); MS(ES+) /z 54 1.0 (M + 1).

EXAMPLE 503

Synthesis of 4-((4-(4-chlorophenoxy)piperidin-l -yl)methyl)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of -buty i 4-((4-(4-chlorophenoxy)piperidin-l -yl)methyl)-5-cyclopropyl-

f!uorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S )-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-(4-

chlorophenoxy)piperidine, the title compound was obtained as an oil (0 85 g, 93%): NMR (300

MHz, C Ci3) δ 7.48 (d, ,/ = 7.4 Hz, FF), 7.23-7. 14 (m, 3H), 6.84-6.78 ( , 1). 4.33-4.23 (m, 1H),



3 65 (s, 2H), 2.77-2.66 (ra, 2H), 2.40-2.28 (m, 2H), 2.03-1.90 (m, 3H), 1.86-1.72 (m, 2H), 1.56 (s,

9H), 0.94-0.87 (rn, 2H), 0.64-0.57 (m, 2 ); MS(ES+) m/z 460.3, 462.2 (M + 1).

Step 2 . Preparation of 4-((4-(4-chlorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-fluorobenzoic

acid, trifiuoroacetic acid salt

Following the procedure as described in Example 53 step 4, and making variation as required to

replace (5)-te?f-butyl 5-cyclopropy1-4-((3-(3,5-dichlorophenoxy)piperidin- -yl)methyl)-2-

fiuorohenzoatewith ert- ty l 4-((4-(4-chlorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-

fluorobenzoate, the title compound was obtained as an colorless solid (0.96 g, quant yield): MS(ES+)

m/z 404.2, 406.2 (M + 1).

Step 3. Preparation of 4-((4-(4-chlorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-fluoro -N-

(methylsuifonyl)benzamide, trifiuoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace (S)-5-cyclopropyl-4-((3-(3,5-

dichlorophenoxy)piperidin- -yl)methyl)-2-fluorobenzoic acid with 4-((4-(4-chlorophenoxy)piperidin-

l-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid, trifiuoroacetic acid salt, and purification by

preparative HPLC, the title compound was obtained as a colorless solid (0.06 g, 1 %): NMR (300

MHz, CDC 3 + 10% CD3OD) δ 7.35-7.28 (m, 2H), 7.14-7.07 (m, 2H), 6.76-6.69 (m, 2H), 4.51-4.45

( , ), 4.36 (s, 2 ), 3.23 (s, 3 ), 3.21-3.09 (m, 4H), 2.19-2.07 ( , 211), 2.05-1.94 (m, 2 ) , 1.88-

1.77 (m, 1) , 1.00-0.92 (m, 2H), 0.64-0.57 (m, 2H): MS(ES+) m z 481.1, 483.2 (M + 1).



EXAMPLE 504

Synthesis of 4-((4-(4-chlorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-A -(cyclopropylsulfonyl)-

2-fhiorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace (S)-5-cyclopropyl -4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-((4-(4-chlorophenoxy)piperidin- -yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid,

trifluoroacetic acid salt, and purification by preparative HPLC, the title compound was obtained as a

colorless solid (0.07 g, 12%): NMR (300 MHz, DMSO - ) δ 12.19 (br s, 1H), 9.49 (br s, 1H),

7.49 (d, J = 11.1 Hz, ), 7.32 (d, J = 8.6 Hz, 2H), 7.23 (d, J = 7.0 Hz, ), 7.01 (d, J = 8.5 Hz, 2H),

4.77-4.35 (m, 3H), 3.71-3.16 (m, 4H), 3.09-2.99 (m, IH), 2,28-1.93 (m, 4H), 1.86-1.67 (m, IH), 1.15-

1.06 (m, 4H), 1.02-0.94 (m, 2H), 0.79-0.72 (m, 2H); MS(ES+) m/z 507.2, 509.1 (M + 1).

EXAMPLE 505

Synthesis of 4-((4-(2-chloro-4-fluorophenoxy)piperidin- -yl)methyl)-5-cyclopropyl-2-fli

(methylsuifonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of r-butyl 4-((4-(2-chkiro-4-fluorophenoxy)piperidin-l-yl)methyl)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-(2-chloro-4-

fluorophenoxyjpiperidine, the title compound was obtained as an oil ( .42 g, 68%): NMR (300

MHz, CDC ) δ 7.48 (d, J 7.3 Hz, H), 7.22-7.15 (m, H), 6.98-6.80 ( , 3H), 4.33-4.18 (m, IH),

3.65 (s, 2H), 2.80-2.68 (m, 2H), 2.41-2.26 (m, 2H), 2.02-1.72 (m, 5H), 1.56 (s, 9H), 0.95-0.87 (m,

.Ml 5. 0.65-0.57 ( , 2H); MS0ES+) m/z 478.3, 480.2 (M + 1).



Step 2. Preparation of 4-((4-(2-chloro-4-fluorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-

fluorobenzoic acid, trifluoroacetic acid salt

Following the procedure as described in Example 53step 4, and making variation as required to

replace (5V r -b tyl 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-

ftuorobenzoate withtert-butyl 4-((4-(2-chloro-4-fluorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-

2-fluorobenzoate, the title compound was obtained as an colorless solid (1.59 g, quant yield):

MS(ES+) m/z 422.2, 424.1 (M + I).

Step 3 . Preparation of 4-((4-(2-chloro-4-fluorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-

fluoro -N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace (5)-5-cyclopropyi-4-((3-(3,5-

dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid with -((4-(2-chloro-4-

fluorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid, trifluoroacetic acid saltand

purification by preparative HPLC, the title compound was obtained as a colorless solid (0.10 g, 23%):

NMR (300 MHz, DMSO-i¾) δ 12.19 (br s, IH), 9.81 (br s, 1H), 7.53-7.41 (m, 2H), 7.31-7.23 (m,

2H), 7.21-7.13 ( , IH), 4.74-4.38 (m, 3H), 3.77-3.44 (m, 2H), 3.32 (s, 3H), 3.29-3.17 (m, 2H), 2.18-

2.03 (m, 3 ), 2,00-1.80 (m, 2H), 1.02-0.94 (m, 2H), 0.80-0.72 (m, 2H); MS(ES+) m/z 499.2, 501.1

(M + 1).



EXAMPLE 506

Synthesis of 4-((4-(2-chloro-4-fluorophenoxy)piperidin- -yl)methyl)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-((4-(2-cUoro-4-fluorophenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid,

trifluoroacetic acid salt,and purification by preparative HPLC, the title compound was obtained as a

colorless solid (0. 13 g, 29%): H NMR (300 MHz, DMSO-d) δ 12.28 (br s, ), 9 92 (br s, H),

7.56-7.49 (m, 1H), 7.44 (dd. ./ 8.4, 3.1 Hz, ). 7.31-7.22 ( n , 2H), 7.21-7.13 (m, 1H), 4.76-4.68 (m,

1H), 4.56 (s, 2H), 3.53-3.33 (m, 2H), 3.31-3.15 (m, 2H), 3.11-3.00 (m, 1H), 2.3M.97 (m, 4H), 1.91-

1.77 (m, 1H), 1.15-1.06 (m, 4H), 1.03-0.94 (m, 2H), 0.81-0.73 (m, 2H); MS(ES+) /z 525.2, 527.2

(M + 1).

EXAMPLE 587

Synthesis of 4-((4-(2-chloro-4-fluorop!ienoxy)piperidin-l-yl)methyl)-5-cyclopropyl -N-

(cyclopropy]sulfonyl)-2-f!uorobenzamide, trifluoroacetic acid salt

Step 1. Preparation of /erf-butyl 5-cyclopropyl-2-fluoro-4-((4-(4-fluorophenoxy)piperidin-l-

yl)methyl)benzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-(4-

fluorophenoxyjpiperidine, the title compound was obtained as an oil (1.92 g, quant yield): Ή NMR

(300 MHz, CDCI3) δ 7.47 (d, J = 7.5 Hz, 1H), 7.17 (d, ,/= 1 .8 Hz, ), 6.97-6.88 (m, 2H), 6.86-6.79



( , 1). 4 27-4 17 (m, 1H), 3.63 (s, 2H), 2.77-2.67 (m, 2H), 2.36-2.25 (m, 2H), 2.00- 1.89 (m, 3H),

1.1.84- 1.71 ( n , 2H), 1.55 (s, 9H), 0.94-0.86 (rn, 2 ), 0.63-0.57 (m, 2 ); MS(ES+) m/z 444.2 (M + 1).

Step 2. Preparation of 5-cyclopropy] -2-fluoro-4-((4 -(4-fluorophenoxy)piperidin- 1-yl)methy ) benzoic

acid, trifiuoroacetic acid salt

Following the procedure as described in Example 53 step 4, and making variation as required to

replace (5)-te?f-butyl 5-cyclopropy1-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-

fluorobenzoate withrerZ-butyl 5-cyclopropyl-2-fluoro-4-((4-(4-fluorophenoxy)piperidin- l -

yi)methyl)benzoate, the title compound was obtained as an colorless solid (2.43 g, quant yield):

ViSi S m/z 388.2 (M + 1).

Step 3. Preparation of 4-((4-(2-chloro-4-fluorophenoxy)piperidin- l -yl)methyl)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifiuoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace (S )-5-cyclopropyl-4-((3-(3,5-

dichlorophenoxy)piperidin- -yl)methyl)-2-fluorobenzoic acid with 5-cyclopropyl-2-fluoro-4-((4-(4-

fluorophenoxy)piperidin- l -yl)methyl)benzoic acid, trifiuoroacetic acid salt, and purification by-

preparative PLC the title compound was obtained as a colorless solid (0.05 g, 12%): NMR (300

MHz, ) ! } δ 12.28 (br s, 1 1) , 9.68 (br s, H i ). 7.5 1 (d. ./ 11.2 Hz, 1H), 7.25 . ./ 6.9 z,

1H), 7.16-7.06 (m, 2H), 7.05-6.94 (m, 2H), 4 71-4.41 (m, 3H), 4.21 -3.72 (m, 4H), 3.33 (s, 3H), 2.26-

2.09 (m, 1). 2.07-1 .93 (m, 2H), 1.86- 1.70 (m, H), .04-0.95 (m, 2H), 0.8 1-0.73 (m, 2H); MS(ES+)

m/z 465.2 (M + 1) .



EXAMPLE 508

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((4-(4-fluorophenoxy)piperidin- l -

yl)methyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required replace

(5)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid with 5-

cyclopropyl-2-fluoro-4-((4-(4-fluorophenoxy)piperidin-l-yl)methyl)benzoic acid, trifluoroacetic acid

saltand purification by preparative HPLC, the title compound was obtained as a colorless solid (0.06 g,

14%): H NMR (300 MHz, DM SO- ) δ 12.26 (br s, 1H), 9.86 (br s, HI), 7.52 d. . 11.1 Hz, 1H),

7.23 (d, J = 7.2 Hz, 1H), 7.16-7.06 (m, 2H), 7.05-6.95 (m, 2H), 4.73.4.70 (m, 3H), 4.13-3.70 (m, 2H),

3.50-3.3 1 (m, 2H), 3.11-3.00 (m, H), 2.27-1 .93 (m, 4H), 1.88- .70 (m, 1H), 1.15-1.06 (m, 4H), 1.03-

0.94 (m, 1). 0.80-0.72 (m, 2H); MS(ES+) m/z 491 .2 (M + ] ) .

EXAMPLE 509

Synthesis of 5-cyc{opropyl-4-((4-(3,4-dicMorophenoxy)piperidin-l-yl)methyl)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt)

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S )-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-(3,4-

dichlorophenoxy)piperidine, the title compound was obtained as an oil ( 1.75 g, quant.): NMR

(300 MHz, CDCI3) δ 7.47 (d, J = 12 Hz, H), 7.26 (d, J = 8.9 Hz, 1H), 7.15 (d, J = 11.8 Hz, IH), 6.97

(d, ./ 2.7 Hz, H), 6.72 (dd, ./ 8.9, 2.8 Hz, IH), 4.32-4.2 1 (m, IH), 3.63 (s, 2H), 2.74-2.64 (m, 2H),



2 38-2 27 (m, 2H), 2.00- 1.88 (m, 3H), 1.84-1 .71 (m, 2H), 1.55 (s, 9H), 0.94-0.85 (m, 2H), 0.64-0.56

( n. 2 !); MS(ES+) m/z 494. 1, 496. 1 (M + 1).

Step 2 . Preparation of 5-cyclopropyl-4-((4-(3,4-dichlorophenoxy)piperidin-l -yl)methyl)-2-

fluorobenzoic acid, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 4, and making variation as required to

replace (5)-te?f-butyl 5-cyclopropy1-4-((3-(3,5-dichloropbenoxy)piperidin- 1-yl)methyl)-2-

fluorobenzoate wi hr r -buty 5-cyclopropyl-4-((4-(3,4-dichlorophenoxy)piperidin- l-yl)methyl)-2-

fluorobenzoate and purification by trituration with diethyl ether, the title compound was obtained as

an colorless solid ( 1.54 g, 69%): MS(ES+) m/z 438. , 440. 1 (M + 1).

Step 3. Preparation of 5-cyciopropyl-4-((4-(3,4-dichiorophenoxy)piperidin- -yl)methyl)-2-fluoro-N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53, step 5, and making variation as required to

replace cyclopropanesulfonamidewith methylsultonamide and (<S)-5-eyclopropyl-4-((3-(3,5-

dichlorophenoxy)piperidin- -yl)methyl)-2-fluorobenzoic acid with 5-cyclopropyl-4-((4-(3,4-

dichlorophenoxy)piperidin- l -yl)methyl)-2-fluoiObenzoic acid, trifluoroacetic acid saltand purification

by preparative HPLC, the title compound was obtained as a colorless solid (0 40 g, 69%): H NMR

(300 MHz, DMS - ) δ 12 28 (br s, 111). 0.00 (br s, H), 7.55-7.47 ( , 1). 7.32 (d, 2.4 Hz, 1H),

7.25 (d, ./ 7.1 Hz, HI), 7.07-6.98 ( , Hi), 4.82-4.65 ( , Hi), 4.56 (s, 2H), 4.38-3.94 (m, 2H), 3.34

(s, 31i), 3.30-3. 18 (m, 2H), 2.24-2.09 ( , 3H), 2.0M .76 (m, 2H), 1.05-0.94 (m, 2H), 0.80-0.72 ( ,

2H); MS(ES+) m/z 515 7, 517.1 (M + 1) .



EXAMPLE 510

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((4-(3,4-dichlorophenoxy)piperidin-l -

yl)methyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-(3,4-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid,

trifluoroacetic acid saltand purification by preparative HPLC, the title compound was obtained as a

colorless solid (0.45 g, 69%): H NMR (300 MHz, DMS - ) δ 12.28 (br s, 1H), 9.98 (br s, H),

7.57-7.47 (m, 2H), 7.36-7.28 (m, H), 7.23 (d, J = 7.0 Hz, H), 7.08-6.94 ( , H), 4.85-4.69 (m, H),

4.57 (s, 211), 3.59-3. 6 ( , 4 ), 3.10-2.98 (m, IH), 2.26-2.09 (m, 2 ), 2.09-1 .94 ( , 2H), .89- .7 1

(m, IH), 1.15-1.06 (m, 4H), 1.03-0.94 (m, 2H), 0.8 1-0.72 (m, 2H); MS(ES+) m/z 54 1.1, 543. 1 (M +

1)·

EXAMPLE 511

Synthesis of 5-cyclopiOpyl-4-((4-((3,5-dichlorobenzyl)oxy)piperidin- 1-yl)methyl)-2-fluoro -N-

(methylsulfonyi)benzamide, trifluoroacetic acid salt

Step 1. Preparation of r -buty 4-((3,5-dichlorobenzyl)oxy)piperidine- l-carboxylate

Following the procedure as described in Example 478 step 1, and making variation as required to

replace 2-ehloro-4-fluorobenzylbromide with 3,5-dichlorobenzyl chloride, the title compound was

isolated as a yellowish oil ( 1 .29 g, 77%).



Step 2. Preparation of 4-((3,5-dichlorobenzyl)oxy)piperidine, trifluoroacetic acid salt

A solution of r r-buty 4-((3,5-dichlorobenzyl)oxy)piperidine- l -carboxylate ( .98 g, 5.50 mmol) in

dichloromethane (50 mL) was treated with trifluoroacetic acid ( 5 mL). The resulting solution was

stirred at ambient temperature for 1 hour and then concentrated to in vacuo. The residue was used in

the next step without further purification.

tep 3. Preparation of -buty i 5-cyclopropyl-4-((4-((3,5-dichlorobenzyl)oxy)piperidin- -yl)methyl)-

-fiuorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-((3,5-

dichlorobenzyl)oxy)piperidine, trifluoroacetic acid salt, the title compound was obtained as an oil

( .44 g, 51% in 2 steps): H NMR (300 MHz, CDC13) δ 7.47 (d, = 7.3 Hz, I ), 7.25-7. 19 (m, 3H),

7.16 (d, J = 1.8 Hz, H), 4.46 (s, 2H), 3.61 (s, 2H), 3.48-3.37 (m, H), 2.78-2.68 ( , 2H), 2.27-2. 14

(m, 2 ), 1.99- 1.84 (m, 3H), 1.74-1 .60 ( , 211), 1.56 (s, 9 ), 0.94-0.85 (m, 211), 0.63-0.56 ( , 2H);

MS (ES+) /z 508.2, 510.2 (M + 1).

Step 4. Preparation of 5-cyclopropyl-4-((4-((3,5-dichlorobenzyl)oxy)piperidin-l -yl)methyl)-2-

fluorobenzoic acid, trifluoroacetic acid salt

Following the procedure as described in Example 3 step 4, and making variation as required to

replace (5)- r -buty 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- -yl)methyl)-2-

fluorobenzoate withterr-butyl 5-cyc]opropyl-4-((4-((3,5-dichlorobenzyl)oxy)piperidin-l -yl)methyl)-2-



f!uorobenzoate, the title compound was obtained as an colorless solid ( 1.29 g, 8 1%): MS(ES+) m/z

452. 1, 454. 1 (M + 1).

Step 5. Preparation of 5-cyclopropyi-4-((4-((3,5-dicMorobenzyl)oxy)piperidin -l-yl)methyl)-2-fluoro-

N -(methylsulfony])benzamide, trifluoroaceiic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace ( S)-5-cyc1opropyl-4-((3-(3,5-

dichlorophenoxy)piperidin- 1-yl)methyl)-2-fiuorohenzoic acid with 5-cyelopropy1~4-((4-((3,5-

dichlorobenzyl)oxy)piperidin- -yl)methyl)-2-fluorobenzoic acid, trifluoroaceiic acid salt and

purification by preparative HPLC, the title compound was obtained as a colorless solid (0.25 g, 51%):

NMR (300 MHz, DMSO- ) δ 12.26 (br s, H), 9.63 (br s, H), 7.54-7.45 (m, 2H), 7.42-7.32 (m,

2H), 7.24 id. ./ 7.3 Hz, 1H), 4.5 1 (br s, 4H), 3.8 1-3.66 ( n , i l l ). 3.34 (s, 3H), 3.30-3.20 (rn, 2 ).

3.18-3.07 (m, 1H), 2.24-1 .97 (m, 3H), 1.93- 1.80 (m, 2H), 1.73-1 .54 (m, 1H), 1.02-0.93 ( , 2H), 0.80-

0.7 1 (m, 2H); MS(ES+) m/z 529. , 53 1.1 (M + ) .

EXAMPLE 512

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((4-((3,5 -dichlorobenzyl)oxy)piperidin- -

yl)methyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperi^ acid

with 5-cyciopropyl-4-((4-((3,5-dich3orobeiizy3)oxy)piperidin-l -yl)methyl)-2 acid,

trifluoroacetic acid salt and purification by preparative HPLC, the title compound was obtained as a

colorless solid (0.3 1 g, 61%): H NMR (300 MHz, DMSO- δ 12.24 (br s, 1H), 9.53 (br s, 1H),

7.53-7.45 (m, 2H), 7.42-7.33 ( , 2H), 7.23 (d, = 7.3 Hz, IH), 4.5 1 (br s, 4H), 3.79-3 .66 (m, IH),

3.64-3.49 (m, IH), 3.42-3. 2 (m, 3H), 3. 1-3.00 (m, IH), 2.21 - .98 (m, 3H), 1.93- 1.79 (m, 1H), 1.73-



1.53 (m, 1H), .16-1.06 (m, 4H), 1.01-0.93 (m, 2H), 0.79-0.71 (m, 2H); MS(ES+) m/z 555.2, 557.2

(M + 1).

EXAMPLE 513

Synthesis of 5-cyclopropyl-2-fluoro-4-((4-(fluoromethy])-4-(4-fluorophenyl)piperidin-l-yl)methyl)-

N-(methylsulfonyl)b

Step 1. Preparation ic acid salt

To a solution of r -butyl 4-(4-fluorophenyl)-4-(hydroxymethyl)piperidine-l-carboxylate (1.51 g,

4.88 mmol) in dichloromethane (50 m .) was added trifluoracetic acid (15 m ). The resulting solution

was stirred at ambient temperature for .5 hours and then concentrated in vacuo to provided the title

compound (1.58 g, quant yield): MS(ES+) m/z 210.2 (M + 1).

Step 2. Preparation of r-buty 5-cyciopropyl-2-fluoro-4-((4-(4-fluorophenyl)-4-

(hydroxymethyS)piperidin- -yl)methyl)benzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (5)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith (4-(4-

fluoropheny1)piperidin-4-yl)methanol, trifluoroacetic acid salt, the title compound was obtained as an

oil (0.78 g, 35%): MR (300 MHz, CDC13) δ 7.45 id. . 7.3 Hz, III), 7.33-7.26 (m, 2H), 7.17 (d,

J = 11.9 Hz, 1H), 7.12-7.00 (m, 2H), 4.19-4.11 (m, 1H), 3.60-3.50 (m, 4H), 3.32-3.21 (m, 1H), 3.14-

3.03 ( , 1H), 2.68-2.57 (m, 2H), 2.33-2.21 (m, 1H), 2.20-2.10 ( , 1H), 1.98-1.79 (m, 3H), 1.55 (s,

9H), 0.90-0.82 (m, 2H), 0.61-0.54 (m, 2H); MS(ES+) m/z 458.3 (M + 1).



Step 3. Preparation of r -buty 5-cyc1opropyl-2-fluoro-4-((4-(fluoroTr!ethyl)-4-(4-

fluorophenyl)piperidin- 1-yl)

To a solution of t r -butyl 5-cyclopropyl-2-fluoro-4-((4-(4-fluorophenyl)-4-

(hydroxymethyl)piperidin-l-yl)methyl)benzoate (0 78 g, 1.70 ra o ) in dichloromethane (40 L)

under nitrogen, was added with diethylaminosulfur trifluoride (0.45 mL, 3.4 mmol) at 0 °C . The

resulting solution was stirred at 0 °C for 2.5 hours and then quenched with saturated sodium

bicarbonate (30 mL). The mixture was extracted with ethyl acetate (80 mL) and the combied organic

extracts were washed with saturated sodium bicarbonate (3 x 30 mL), saturated ammonium chloride

(40 mL), brine (40 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo .

The residue was purified by flash chromatography (0-25% ethyl acetate in hexanes) to provide the

title compound as a colorless oil (0.39 g, 50%): ¾ NMR (300 MHz, CDC13) δ 7.47 (d, J = 7.2 Hz,

1H), 7.21-7.09 ( , 3H), 7.01-6.91 (m, 2H), 3.64 (s, 2H), 2.85 (d, J = 22.9 Hz, 2H), 2.71-2.59 (m, 2H),

2.41-2.28 (m, 2H), 1.97-1.85 (m, i ), 1.79-1.61 ( , 4H), 1.55 (s, 9 ! i s. 0.93-0.85 (m, 2H), 0.63-0.55

(m, 2H); MS(ES+) m/z 460.3 (M + 1).

Step 4. Preparation of 5-cyclopropyl-2-fluoro-4-((4-(fluoromethyl)-4-(4-fluorophenyl)piperidm-l-

yl)methyl)benzoic acid

To a solution of r-butyl 5-cyclopropyl-2-fluoro-4-((4-(fluoromethyl)-4-(4-fluorophenyl)piperidin-l -

yl)methy])benzoate (0.39 g, 0.85 mmol) in 1,4-dioxane (10 mL) was added concentrated hydrochloric

acid (5 mL). The resulting solution was stirred at ambient temperature for 4 hours. The reaction

mixture was diluted with ethyl acetate (60 mL), washed with water (60 mL), saturated ammonium

chloride (50 mL), brine (2 x 40 mL), dried over anhydrous sodium sulfate, filtered the solid, and

concentrated in vacuo to provide the title compound (0.24 g, 71%): MS(ES+) m/z 404.2 (M + 1).



Step 5. Preparation of 5-cyclopiOpyl-2-fluoiO-4-((4-(fluoromethyl)-4-(4-f]uorophenyl)piperidin-l -

yl)methyl )-N -(methylsulfonyi)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace cyclopropanesulfonamidewith methylsulfonamide and to replace (S )-5-cyclopropyl-4-((3-(3,5-

dichlorophenoxy)piperidin- -yl)methyl)-2-fluorobenzoic acid with 5-cyclopropyl-2 -iluoro -4-((4-

(fluoromethyl)-4-(4-fluorophenyl)piperidin- 1-yl)methyl)benzoic acid and purification by preparative

HPLC, the title compound was obtained as a colorless solid (0.045 g, 26%): H NMR (300 MHz,

DMSO- ) δ 12.22 (br s, 1H), 9.49 (br s, H), 7.45 (d, J 10.8 Hz, 1H), 7.28-7. 19 (m, 3H), 7.17-7.08

(m, 2H), 4.50 (s, 2H), 4.14-3 .60 (m, 2H), 3.33 (s, 3H), 3.30-3. 10 (m, 2H), 2.96 (d, J === 20.6 Hz, 2H),

2.17-2.05 (m, H), 2.02-1 .75 (m, 4H), 1.03-0.89 (m, 2H), 0.78-0.69 (m, 2H); MS(ES+) m/z 481.2 (M

+ 1).

EXAMPLE 514

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((4-(fluoromethyl)-4-(4-

fluorophenyl)piperidin-l -y])methyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variations as required to

replace (5)-5-cyclopropyl-4-((3-(3,5-dich1orophenoxy)piperidin-l -y1)metb.yl)-2-fluorobenzoic acid

with 5-cyclopropyl-2-fl oro-4-((4-( oromethyl)-4-(4

acid, an purification by preparative HPLC s), the title compound was obtained as a colorless solid

(0.07 g, 39%): H NMR (300 MHz, DMSO- ) δ 12.24 (br s, H), 9.53 (br s , IH), 7.46 (d, = 11.1

Hz, IH), 7.27-7. 18 (m, 3H), 7.17-7.08 ( , 1). 4.52 (s, 2H), 4.09-3.64 (m, 2H), 3.37-3. 13 (m, 2H),

3.09-3.02 (m, IH), 2.96 id. . 19.7 Hz, 2H), 2.17-2.05 (m, H), 2.02- 1.73 (m, 4H), 1.16-1.04 (m,

4 . 1.01 -0.91 (m, 2H), 0.79-0.68 (m, 2H); MS (ES+) m/z 507.2 (M + 1).



EXAMPLE 5 5

Synthesis of 5-cyclopropyl-2-fluoro-4-((4-(4-fluorophenyl)-4-(methoxymethyl)piperidin-l -

yl)methyl )-N -(met yl

Step 1. Preparation of r -buty 5-cyclopropyl-2-fluoro-4-((4-(4-fluoroph

(methoxymethyl)piperidin- -yl)methyl)benzoate

To a solution of tert-b y 5-cyclopropyl-2-fluoro-4-((4-(4-fluorophenyl)-4-

(hydroxymethyl)piperidin- 1-yl)methyi)benzoate ( .39 g, 3.04 mmol) and methyliodide (0 53 m ,, 8.5

mmol) in anhydrous tetrahydrofuran (40 ml.) at -78 °C was treated with .0 M lithium

bis(trimethylsilyl)amide in tetrahydrofuran (8.5 mL, 8.5 mmol) under nitrogen. The resulting solution

was stirred -78 for 30 minutes and then warmed to ambient temperature and stirred for 18 hours.

The reaction mixture was diluted with ethyl acetate ( 100 mL), washed with saturated ammonium

chloride (2 x 50 mL), brine (2 x 40 mL), dried over anhydrous sodium sulfate, filtered the solid, and

concentrated in vacuo. The residue was purified by flash chromatography (0-25% ethyl acetate in

hexanes) to provide the title compound as a colorless oil (0.48 g, 34%): NMR (300 MHz, CDC¾)

«5 7.45 (d, ./ = 7.3 Hz, H), 7.33-7.26 (m, 2H), 7.17 (d, = .8 Hz, 1H), 7.05-6.96 ( , 2H), 3.54 (s,

2H), 3.3 (s, 2H), 3.19 (s, M l ). 2.66-2.54 (m, 1). 2.33-2.2 1 (m, 2H), 2. 7-2.06 (m, 2H), 2.02-1 .84

(m, 3 ), 1.56 (s, 9H), 0.90-0.8 1 ( , 2 ), 0.6 1-0.53 (m, 2 ) ; MS(ES+) rn/z 472.3 (M + 1).

Step 2. Preparation of 5-cyclopropyl-2-fiuoro-4-((4-(4-fiuorophenyl)-4-(methoxymethyl)piperidin- 1-

yl)methyl)benzoic acid

Following the procedure as described in Example 5 3 step 4, and making variation as required to

replace /erf-butyl 5-cyclopropyl-2-fluoro-4-((4-(fluoromethyl)-4-(4-fluorophenyl)piperidin-l -



yl)methyl)benzoate w th ferr-butyl 5-cyclopropy 1-2-il uoro-4-((4-(4-fl uorophenyl)-4-

(methoxymethy])piperidin- l -yl)methyl)benzoate, the title compound was obtained as a colorless solid

(0.26 g, 62%): MS(ES+) m/z 461 .2 (M + 1).

Step 3. Preparation of 5-cyclopropyS-2-fluoro-4-((4-(4-fluorophenyl)-4-(methoxymethyl)piperi din- 1-

yl)methyl )-N -(methyl

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with with 5-cyclopropyl-2-fluoro-4-((4-(4-fluorophenyl)-4-(methoxymethyl)piperidin-l -

yl)methyl)benzoic acid, and to replace cyclopropanesulfonamidewith methylsulfonamide, and

purification by preparative HPLC, the title compound was obtained as a colorless solid (0.04 g, 2 1%):

NMR (300 MHz, DMSO- ) «5 12.3 1 (br s, 1H), 9.54 (br s, 1 ). 7.54-7.30 (m, 3H), 7.25-7.02 (m,

3H), 5.74-4.82 ( , ), 4.63-4.34 (m, 2H), 3.73-3.55 (m, IH), 3.38-3.27 ( , 5H), 3.18-3.08 (m, 4H),

2.92-2.74 (m, H), 2.43-2.37 (m, IH), 2.28-2.02 ( , 3H), 1.99- 1.84 (m, H), 1.04-0.85 (m, 2H), 0.8 1-

0.66 (m, 2H); MS(ES+) m/z 493.2 (M + 1).

EXAMPLE 516

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluoro-4-((4-(4-fluorophenyl)-4-

(methoxymethyl)piper

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with with 5-cyclopropyl-2-fluoro-4-((4-(4-fluorophenyl)-4-(methoxymethyl)piperidin-l -

yl)methyl)benzoic acid, and purification by preparative HPLC, the title compound was obtained as a

colorless solid (0.045 g, 23%): l l NMR (300 MHz, DMSO-i/ 6) δ 12.24 (br s, IH), 9.5 1 (br s, IH),

7.54-7.3 1 (m, 3H), 7.26-7.07 (m, 3H), 4.64-4.53 (m, IH), 4.42 (s, 2H), 3.72-3 .57 (m, IH), 3.42-3.26

( , 1). 3.19-3.09 (m, 4H), 3.08-3.00 (m, H), 2.92-2.75 (m, IH), 2.44-2.35 (m, 1H), 2.29-2.01 (m,



3H), 2.00-1.85 ( , ), 1.17-1.06 ( . 4 .04-0.84 (m, 2H), 0.82-0.65 (m. 2H); MS(ES+)

519.2 (M + 1).

EXAMPLE 517

Synthesis of 5-cyclopropyl-4-( (4-(3 ,5-dichlorobenzy l)piperazin- 1-yl)methyl)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

2 O2H

Step 1. Preparation of tert- ty 4-(3,5-dichlorobenzy l)piperazine-l-carboxylate

To a mixture of -buty piperazine-l-carboxylate (1.00 g, 5 37 mmol) and potassium carbonate

(1.34 g, 9.76 mmol) in anhydrous dimethyl formamide (50 mL) was added l,3-dichloro-5-

(chloromethyl)benzene (0.95 g, 4.88 mmol) under nitrogen. The resulting mixture was stirred at

ambient temperature for 2 days. The reaction mixture was diluted with ethyl acetate (200 mL),

washed with water (100 mL), saturated ammonium chloride (2 x 50 mL), brine (2 x 40 mL), dried

over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by flash

chromatography (3:1 hexanes:ethyi acetate) to provide the title compound as a colorless oil (1.22 g,

73%): NMR (300 MHz, CDC1 ) δ 7.25-7.17 (m, 3H), 3.45-3.35 (m, 6H), 2.39-2.30 (m, 4H), 1.42

(s, 9H); MS(ES+) m/z 345.1, 347.1 (M + 1).

Step 2 . Preparation of l -(3,5-dichl de

To a mixture of teri-butyl 4-(3,5-dichlorobenzyl)piperazine- -carboxylate (1.22 g, 3.53 mmol) in 1,4-

dioxane (20 mL) was added concentrated hydrochloric acid (5 mL). The mixture was stirred for 2

hours and then concentrated in vacuo to provide the title compound as a colorless solid (1.12 g, quant

yield): MS(ES+) m/z 245.1, 247.1 (M + 1).



Step 3. Preparation of teri-butyl 5-cyc1opropyl-4-((4-(3,5-dicblorobenz}4)piperazin-l-yl)methyl)-2-

fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (5)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith l-(3,5-

dichlorobenzyl)piperazine dihydrochloride, the title compound was obtained as an oil (1.74 g, quant

yield): NMR (300 MHz, CDC13) δ 7.46 (d, J = 7.2 Hz, 1H), 7.25-7.10 (m, 4H), 3.63 (s, 2H), 3.43

(s, 2H), 2.59-2.35 (m, 8H), 1.98-1.87 (m, IH), 1.55 (s, 9H), 0.94-0.86 (m, 2H), 0.67-0.55 (m, 2H);

MS(ES+) m/z 508.2, 510.2 (M + 1).

Step 4 . Preparation of 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l -yl)methyl)-2-

fluorobenzoic acid dihydrochloride

To a solution of /erf-butyl 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l-yl)methyl)-2-

fluorobenzoate (1.81 g, 3.67 mmol) in 1,4-dioxane (35 m .) was added concentrated hydrochloric acid

( 5 mL). The resulting mixture was stirred for 2 hours and then concentrated in vacuo. The residue

was triturated with water to provide the title compound as a colorless solid (1.5 g, 94%): MS(ES+)

m/z 437.0, 439.0 (M + 1).

Step 5. Preparation of 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l-yl)methyl)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt

F O2H

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l-yl)methyl)-2-fluoiObenzoic acid



dihydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide, and purification

by preparative PLC, the title compound was obtained as a colorless solid (0.08 g, 2 1 ) : NMR

(300 MHz, OMSO-d6) 12. 19 (br s, 1H), 9.74 (br s, 1H), 7.66 (s, 1H), 7.5 1 (s, 2H), 7.32 (d, J = 11.6

Hz, 1H), 7.22 (d, J = 1. Hz, 1H), 5.76 (br s, 1H), 4.11 (br s, 2H), 3.97 (br s, 2H), 3.33 (s, S. 3.27-

2.65 (m, 8H), 2. 1- 1.98 (m, 1H), 1.0 -0.86 (m, 2H), 0.77-0.59 (m, 2H); MS(ES+) m/z 514. 1, 5 6.

(M + 1).

EXAMPLE 518

Synthesis of 5-cyc]opropy1-A-(cyc]opropylsulfonyl)-4-((4-(3,5-dich]orobenzy1)piperazin- 1-

yi)methyl)-2-fluorobenzamide, trifluoroacetic acid salt

2 CF3CO2H

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (5)-5-cyclopropyl-4-((3-(3,5-dich1orophenoxy)piperidin-l -y1)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l -yl)methyl)-2-fluorobenzoic acid

dihydrochloride, an purification by preparative HPLC, the title compound was obtained as a

colorless solid (0.20 g, 34%): ¾ NMR (300 MHz, DMSO-ii ) δ 12 .13 (br s, 1H), 7.65 (s, 1H), 7.54-

7.49 (m, 2H), 7.33 (d, J = 1.3 Hz, lH), 7.20 (d, = 7.6 Hz, IH), 4.10 (br s, 2H), 3.97 (br s, 2H),

3.33-2.59 (m, 9H), 2.10-1.99 (m, i l), 1.15-1 .03 ( , 4H), 0.96-0.87 (m, 2H), 0.72-0.63 (m, 2 ) ;

M S (E S- - m/z 540.2, 542.2 (M + 1).

EXAMPLE 519

Synthesis of 4-((4-(4-chloro-3-(trifluoromethyl)phenoxy)piperidin- l -yl)methyl)-5-cyclopropyl-2-

fluoro -N-(methylsulfonyl)benzamide, trifluoroacetic acid salt



Step 1. Preparation of teri-butyl 5-cyclopropyl-2-fluoro-4-((4-hydroxypiperidin-l-yl)methyl)benzoate

following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith piperidin-4-ol, the title

compound was obtained as an oil (0 98 g, 94%): ¾ NMR (300 MHz, CDC!3) δ 7 45 (d, J 7.3 Hz,

1H), 7.16 id../ 11.8 Hz, H), 3.57-3.64 (m, Hi), 3.61 (s, 2H), 2.77-2.68 (m, 2H), 2,25-2.13 (m, 2H)

1 97-1 76 (m, 4H), 1.64-1.57 (m, IH), 1.54 (s, 9H), 0.92-0.84 ( , 2H), 0.62-0 55 (m, 2H); MS(ES+)

m/z 350.3 (M + 1).

Step 2 . Preparation of -butyl 5-cyclopropyl-2-fluoro-4-((4-((methylsulfonyl)oxy)piperidin-l-

yl)methyl)benzoate

To a solution of /erf-butyl 5-cyclopropyl-2-fluoro-4-((4-hydroxypiperidin-l-yl)methyl)benzoate (0.98

g, 2.80 mmol) and triethyiamine (0.59 mL, 4.2 mmol) in dichloromethane (40 mL) at 0 °C was added

methanesulfonyi chloride (0.26 mL, 3 36 mmol) under nitrogen. The resulting mixture was stirred at 0

C for 1 hour. The mixture was washed with saturated ammonium chloride (40 mL), brine (40 mL),

dried over anhydrous sodium sulfate, filtered the solid, and concentrated in vacuo to dryness to

provide the title compound as a colorless oil ( 1 .20 g, quant yield): H NMR (300 MHz, CDCI3) δ

7.47 (d, = 7.3 Hz, IH), 7.14 (d, J = 11.8 Hz, IH), 7.81-4.71 (m, IH), 3.64 (s, 2H), 3.00 (s, 3H), 2.76-

2,65 (m, 2H), 2.43-2.28 (m, 2H), 2.09-1.83 (m, 5H), 1.55 (s, 9H), 0.94-0.86 ( , 2H), 0.63-0.56 (m,

2H); MS(ES-i-) m/z 428.2 (M + 1).

Step 3. Preparation of teri-butyl 4-((4-(4-chloro-3-(trifluoromethyl)phenoxy)piperidin-l -yl)methyl)-5-

cyc opropyl-2-fluorobenzoa



To a mixture of -buty l 5-cyclopiOpyl-2-fluoro-4-((4-((methylsulfonyl)oxy)piperidm- l -

yl)methyl)benzoate ( 1.20 g, 2.80 mmol) and 4-chloro-3-(trifluoromethyl)phenol (0.61 g, 3.08 mmol)

in anhydrous dimethylformamide (50 mL) was added potassium carbonate (0.43 g, 3.08 mmol). The

reaction mixture was heated at 90 C under nitrogen for 7 hours, cooled to ambient temperature and

diluted with ethyl acetate ( 150 mL), washed with water ( 0 mL), saturated ammonium chloride ( 100

mL), brine ( 00 mL), dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The

residue was purified by flash chromatography (0 - 25% ethyl acetate in hexanes) to provide the title

compound as a colorless oil (0.71 g, 48%): MS(ES+) m/z 528. 1, 530. (M + 1).

Step 4. Preparation of 4-((4-(4-chloro-3-(trifluoromethyl)phenoxy)piperidin-l -yl)methyl)-5-

cyciopropyl-2-fl uorobe

Following the procedure as described in Example 517 step 4, and making variation as required to

replace -butyl 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin- l -yl)methyl)-2-fluorobenzoate

with r -buty ! 4-((4-(4~cliloro-3-(trifluoromethyl)phenoxy)piperidin-l ~y

fluorobenzoate and purification by trituration with diethyl ether, the title compound was obtained as a

colorless solid (0.32 g, 47%): MS(ES+) m/z 472.0, 474.0 (M + 1).

Step 5. Preparation of 4-((4-(4-chloro-3-(trifluoromethyl)phenoxy)piperidin-l -yl)methyl)-5-

cyclopropyl-2-fluoro -N-(methylsulfony])benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (5)- 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-((4-(4-chloro-3-(trirluoromethy

fluorobenzoic acid hydrochloride, and to replace cyciopropanesuifonamidewith methylsulfonamide,

and purification by preparative PLC, the title compound was obtained as a colorless solid (0.05 g,

24%): NMR (300 MHz, DMSO - δ 12.30 (br s, 1H), 9.67 (br s, 1H), 7.63 id. ./ 8.9 Hz, 1H),

7.5 1 (d, J = 11.1 Hz, 1H), 7.44-7.30 (m, 2H), 7.25 (d, J = 7.0 Hz, 1H), 4.95-4.76 (m, 1H), 4.54 (s, 2H),

4.26-3.74 (m, 2H), 3.47-3. 2 (m, 6H), 2.28-1 .74 ( , 4H), 1.06-0.92 (m, 2H), 0.82-0.71 (m, 2H);

MS(ES+) m/z 549. 1, 55 . (M + 1).



EXAMPLE 520

Synthesis of 4-((4-(4-chloro-3-(trifluoromethyl)pte

(cyclopropylsulfonyl)-2-fluorobenzamide, trifiuoroacetie acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- l -yl)methyl)-2-fluorobenzoic acid

with 4-((4-(4-cUoro-3-(trifluoromethyl)phenoxy)piperidin- l -yl)methyl)-5 -cyclopropyl-2-

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless (0.07 g, 32%): H NMR (300 MHz, MSO- ) δ 12.22 (br s, H), 9.69 (br s,

. 7.63 (d, J 8.7 Hz, i ). 7.5 1 (d. ,/ 11.1 Hz, i l . 7.44-7.30 ( n , 2H), 7.23 (d, J 1 2 Hz, 1).

7.92-4.79 (m, 1H), 4.54 (s, 2H), 4.23-3.76 (m, 2H), 3.50-3.3 1 (m, 2H), 3.10-3 .00 (m, IH), 2.28-1 .70

(m, 5H), 1.15- 1.06 (m, 4H), 1.03-0.95 (m, 2H), 0.8 1-0.72 (m, 2H); MS (ES+) /z 575 .2, 577. 1 (M +

1).

Synthesis of 4-((4-((5-chloro-4-(trifluoromethy

cyclopropyl-2-fluoro-;V-(methylsu1fony])benzamide, trifiuoroacetie acid salt

Step 1. Preparation of -butyi 4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)piperidine-

carboxylate

To a solution of r -buty 4-hydroxypiperidine- -carboxylate ( 1.03 g, 5.09 mmol) in anhydrous 1,2-

dimethoxyethane (35 mL) was added (60% sodium hydride in mineral oil, 0.20 g, 5.09 mmol) under

nitrogen. The resulting mixture was stirred for 1 hour at ambient temperature and then added 2,5-

dichloiO-4-(tiifluoromethyl)pyridine ( 1.00 g, 4.63 mmol). The reaction mixture was refluxed for 2



hours a d cooled to ambient temperature. The reaction mixture was diluted with ethyl acetate (100

rnL), washed with water (50 mL), saturated ammonium chloride (2 x 50 mL , brine (50 mL), dried

over anhydrous sodium sulfate, filtered, and concentrated in vacuo to provide the title compound as an

oil (1.76 g, quant yield): NMR (300 MHz, CDC 3) δ 8.18 (s, 1 ) . 6.99 (s, N). 5.21-5.11 (m, IH),

3.80-3.66 (m, 2H), 3.30-3.19 (m, 2H), 1.99-1.88 (m, 2H), .75-1.61 (m, 2H), 1.43 (s, 9H); MS(ES+)

m/z 325.0, 326.9 (M - 55).

Step 2. Preparation of r-buty 4-((4-((5-cMoro-4-(lxifluoromethyl)pyridin-2-y{)oxy)piperidm-l-

yl)methyl)-5-cyclopropyl-2-fluorobenzoate

To a mixture of -buty 4-((5-chloro-4-(tiifluoromethy1)pyridin-2-yl)oxy)piperidine-l -carboxylate

(1.76 g, 4.63 mmol) in 1,4-dioxane (30 mL) was added concentrated hydrochloric acid (10 mL). The

resulting mixture was stirred for 5 hours and then concentrated in vacuo. The residue was dissolved in

anhydrous dimethylformamide (70 mL), and to this solution was added potassium carbonate (2.21 g,

6.00 mmol) and -buty 5-cyclopropyl-2-fluoro-4-(((methylsulfonyl)oxy)methyl)benzoate (1 38 g,

4.00 mmol). The resulting mixture was stirred under nitrogen at ambient temperature for 8 hours

diluted with ethyl acetate (150 mL), washed with water (100 mL), saturated ammonium chloride (2 x

70 mL), brine (70 mL), dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The

residue was purified by flash chromatography (0 -80% ethyl acetate in hexanes) to provide the title

compound as a colorless oil (1.92 g, 91%): NMR (300 MHz, CDC1 ) δ 8.19 (s, 1H), 7.48 d. ./

7.1 Hz, 1H), 7.18 (d, = .8 Hz, IH), 7.00 (s, 1H), 5.12-5.02 (m, H), 3.64 (s , 2H), 2.78-2.67 (m,

2H), 2.41-2.31 (m, 2H), 2.05-1 .90 (m, 3H), 1.86-1.73 (m, 2H), 1.56 (s, 9H), 0.94-0.86 (m, 2H), 0.65-

0.58 (m, 2H); MS(ES+) m/z 529.2, 531.2 (M + IH).

Step 3. Preparation of 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)piperidin-l-yl)methyl)-5-

cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 7 step 4, and making variation as required to

replace r r -b ty 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l-yl)methyl)-2-



f!uorobenzoatewith tert-butyl 4-((4-((5-ch]oro-4-(tTifluoromethyl)pyridin-2-yl)oxy)piperidin-l -

yl)methyl)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a colorless solid ( 1.85

g, quant yield): MS(ES+) m/z 472.9, 475. 1 (M + ).

Step 4. Preparation of 4-((4-((5-ch]oro-4-(trifluoiOmethyl)pyridin-2-yl)oxy)piperidin- l -y1)metbyl)-5-

cyclopropyl-2-fluoro - -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)piperidin- 1-yl)methyl)-5-cyclopropyl-2-

fluorobenzoic acid hydrochloride , and to replace cyclopropanesulfonamidewith methyls lfonamide

and purification by preparative HPLC, the title compound was obtained as a colorless solid (0.45 g,

67%): ! i NM (300 MHz, DMSO-a 6) fi 12.28 (br s, i i ! 9.92 (br s, H), 8.49 (s, i l ). 7.5 1 (d. ./

10.9 Hz, H), 7.30 (s, H), 7.25 (d, J 7.1 Hz, ), 5.33-5. 15 (m, H), 4.55 (s, 2H), 3.5 1-3.24 (m,

7H), 2.34-2.00 ( , 4H), 1.93- 1.75 (m, IH), 1.04-0.91 (m, 2H), 0.81-0.70 ( , 2H); MS(ES+) m/z

550. 1, 552. 1 (M + 1).

EXAMPLE 522

Synthesis of 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)piperidin- l-yl)methyl)-5-

cyclopropy {-N -(cyciopropylsulfo!iyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)piperidin- l -yl)methyl)-5-cyclopropyl-2-

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0.35 g, 51%): NMR (300 MHz, DMSO- ) δ 12.24 (br s, IH), 10 . 6

(br s, IH), 8.48 (s, H), 7.53 (d, ./ 0.9 Hz, I H), 7.30 (s, H), 7.23 (d, J = 7.1 Hz, IH), 5.32-5. 14 ( ,



1H), 4.56 (s, 1). 3 52-3.24 (m, 4H), 3. -3.00 (m, 1H), 2.33- .98 (m, 4H), 1.96-1 .82 (m, H), 1.17-

1.06 (m, 4 ), 1.03-0.94 (m, 2H), 0.8 1-0.71 (rn, 2 ); MS(ES+) m/z 576. 1, 578. 1 (M + 1).

EXAMPLE 523

Synthesis of 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidln- l-y])methyl)-5-

cyclopropyl-2-fluoro - -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of -butyl 4-((3-chloiO-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidine-l-

carboxylate

Following the procedure as described in Example 52 1 step 1, and making variation as required to

replace 2,5-dichloro-4-(trifiuoroniethyl)pyridiiie with 3-cMoro-2-fluoro-5-(trifluoromethyl)pyridine,

the title compound was obtained as a colorless solid ( .76 g, quant yield): NMR (300 MHz,

CDC13) δ 8.25 (s, 1H), 7.80 (s, ), 5.38-5.28 (m, 1H), 3.87-3.72 ( n , 4H), 3.04-2.90 ( , 2Ii), 1.86-

1.72 ( , 2H), 1.40 (s, 9H); MS(ES+) m/z 324.9, 326.9 (M - 55).

Step 2. Preparation of tert~hxxiy\ 4-((4-((3-ch]oro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidin-1 -

yl)methyl)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 521 step 2, and making variation as required to

replace r r -b ty 4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)piperidine- 1-carboxylate with tert-

butyl 4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidine-l -carboxylate, the title compound

was obtained as a colorless solid (0.52 g, 25%): NMR (300 MHz, CDC1 ) δ 8.29-8.26 (m, 1H),

7.8 d. ./ 2.1 Hz, H), 7.48 (d, J = 7.1 Hz, H), 7.19 l. J .7 Hz, H), 5.28-5. 19 (m, H), 3.66

(s, 2H), 2.79-2.68 (m, 2H), 2.46-2,35 (m, 2Ii), 2.09-1 .82 (m, 5H), 1.56 (s, 9H), 0.96-0.87 (m, 2H),

0.65-0.58 (m, 2H); MS(ES+) m/z 529.3, 5 .2 (M + 1).



Step 3. Preparation of 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidm-l-yl)methyl)-5-

cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 517 step 4, and making variation as required to

replace teri-butyl 5-cyclopropy1-4-((4-(3,5-dichlorobenzyl)piperazm- -yl)methyl)-2-fluorobenzoate

with iert-butyl 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidin-l-yl)methyl)-5-

cyclopropyl-2-fluorobenzoate, the title compound was obtained as a colorless solid (0.50 g, quant

yield): MS(ES+) m/z 472.9, 475.1 (M + 1 ).

Step 4 . Preparation of 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidin-l-yl)methyl)-5-

cyclopropyl-2-fluoro - -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace {S)-5- cyc opropy - -((3 -(3 ,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-((4-((3-chloro-5-(trifluorome^

fluorobenzoic acid hydrochloride, and to replace cyclopropanesulfonamidewith methylsuifonamide,

and purification by preparative IIPLC, the title compound was obtained as a colorless solid (0.1 1 g,

39%): H NMR (300 MHz, DMSO - ) δ 12.31 (br s, III), 9.87 (br s, 1H), 8.55-8.51 (m, 1H), 8.43-

8.39 (m, 1H), 7.52 (d, = 11.1 Hz, 1H), 7.26 (d, J = 7.1 Hz, 1H), 5.49-5.24 (m, 1H), 4.56 (s, 2H),

3.55-3.14 (m, 7H), 2.38-2.06 (m, 4H), 2.03-1 .82 ( , II), 1.05-0.93 (m, 2H), 0.83-0.70 (m, 2H);

MS(ES+j m/z 550.1, 552.1 (M + 1).



EXAMPLE 524

Synthesis of 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidin-l-yl)methyl)-5

cyciopropyi -N -(cyciopropylsuifonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidin-l-yl)methyl^

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0. g, 38%): H NMR (300 MHz, ViS - δ 12.22 (br s, 1H), 9.96

(br s, III), 8.55-8.51 (m, 1H), 8.43-8.39 (rn, 1). 7.55 d. ./ 10.9 Hz, I), 7.24 (d, J 7.1 Hz, 1).

5.48-5.25 (m, 1H), 4.56 (s, 2H), 3.56-3.16 (m, 4H), 3.11-3.00 (m, IH), 2.38-2.07 (m, 4H), 2.01-1.82

( , H), 1.15-1.06 (m, 4H), 1.04-0.94 (m, 2H), 0.80-0.72 ( , 2H); MS(ES+) m/z 576.1, 578.1 (M +

1).

EXAMPLE 525

Synthesis of 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidin-l-yl)methyl)-5-

cyclopropyl -N -(cyclopropy]sulfonyl)-2-f!uorobenzamide, trifluoroacetic acid salt



Step . Preparation of methyl 4-((l-(5-chloro-4-(1rifluoromethy])pyridm-2-yl)-3-methy]azetidm-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

To a degassed mixture of methyl 5-cyc{opropyl-2-fluoro-4-((3-methylazetidin-3-yl)methoxy)benzoate

hydrochloride (0.15 g, 0.46 mmol), 2,5-dich]oro-4-(trifiuoromethyl)pyridine (0.15 g, 0.68 mmol) and

cesium carbonate (0.58 g, 1.77 mmol) in anhydrous toluene (5.0 mL) was added -2,2 -

bis(diphenylphosphino ) -l ,l'-binaphthyl (0.06 g, 0.091 m ol) and

bis(dibenzylideneacetone)palladium(0) (0.03 g, 0.046 mmol). The resulting mixture was heated atlOO

°C in a sealed tube for 30 hours. The reaction mixture was diluted with ethyl acetate (30 mL), washed

with water (30 mL), saturated ammonium chloride (30 mL), brine (30 mL), dried over anhydrous

sodium sulfate, filtered, and concentrated in vacuo. The residue was purified by HPLC to provide the

title compound as a colorless solid (0.10 g, 46%): MS(ES+) m/z 473 .1, 475.1 (M + 1).

Step 2. Preparation of 4-((l -(5-chloro-4-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoic acid

To a mixture of methyl 4-((l-(5-chloro-4-(trifluoromethy])pyridin-2-yl)-3-methy]azetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate (0.10 g, 0.21 mmoi) and lithium hydroxide monohydrate

(0.09 g, 2.10 mmol) in tetrahydrofuran (20 mL) and water (10 mL) was refluxed for 7 hours. The

mixture was diluted with ethyl acetate (50 ml ), washed with 1.0 N hydrochloride acid solution (30

mL), brine (3 x 30 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to

provide the title compound as a colorless solid (0.07 g, 67%): MS(ES+) m/z 458.9, 460.9 (M + 1).



Step 3. Preparation of 4-((4-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)piperidm-l-yl)methyl)-5-

cyclopropyl -N-(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described i Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4 -((3 -(3 ,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-((l-(5-chloro-4-(1iifluoromethyl)pyrM

2-fluorobenzoic acid, and purification by preparative HPLC, the title compound was obtained as a

colorless solid, (0.03 g, 38%): I NMR (300 MHz, DMSO- 6) 1 .8 1 (s, III), 8.27 (s, III), 7.06 d,

J ----- 8.3 Hz, 1H), 6.96 i J 13.0 Hz, ). 6.75 (s, ). 4.07 (s, 2H), 4.03 (d, ./ 8.6 Hz, 2H), 3.79 (d,

J = 8.6 Hz, 2H), 3.08-2.98 (m, 1H), 1.71-1.59 (m, IH), 1.40 (s, 3H), 1.12-1.03 (m, 4H), 0.59-0.53 (m,

4H); MS(ES+) m/z 562.1, 564.1 (M + 1).

EXAMPLE 526

Synthesis of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperazin-l-yl)methyl)-2-fluoro -N-

(methylsu fonyl)benz

Step 1. Preparation of -butyl 4-((3,5-dichlorophenyl)sulfonyl)piperazine-l-carboxylate

To a solution of peril uorophenyl 3,5-dichlorobenzenesulfonate (2.30 g, 5.85 mmol) and triethyl ine

(1.63 n L, 1.7 mmol) in dichloromethane (50 mL) was added with tert-bxityl piperazine- 1-

carboxylate (1.31 g, 7.02 mmol) at ambient temperature. The resulting mixture was stirred at ambient

temperature for 18 hours under nitrogen, diluted with ethyl acetate (100 mL), washed with saturated

ammonium chloride (2 x 50 mL), saturated sodium bicarbonate (50 mL), brine (30 mL), dried over

anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by flash



chromatography (0 - 20% ethyl acetate i hexanes) to provide the title compound as a colorless solid

( .87 g, 81%): NMR (300 MHz, CDC1 ) δ 7.60-7.54 (m, 3H), 3.50 ( , J ------- 4.8 Hz, 411), 2.99 (t, J ------

5.1 Hz, 4 ). 1.39 (s, 9H); MS(ES+) m/z 294.9, 296.9 (M Boc + 2).

Step 2. Preparation of l -((3,5-dichlorophenyl)su1fony1)piperazine hydrochloride

Following the procedure as described in Example 5 7 step 4, and making variation as required to

replace -buty 5-cyclopropyl-4-((4-(3,5-dicMorobenzyl)piperazin-l-yl)methyl)-2-fluorobenzoate

with r -b t 4-((3,5-dichlorophenyl)sulfonyl)piperazine-l -carboxylate, the title compound was

obtained as a colorless solid ( 1.57 g, quant yield): MS(ES+) m/z 295.0, 297.0 (M + 1) .

Step 2. Preparation of r-buty 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperazin-l -

yl)methyl)-2-fiuorohenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S )-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith l -((3,5-

dichlorophenyl)sulfonyl)piperazine hydrochloride and purification by flash chromatography (0 - 20%

ethyl acetate in hexanes), the title compound was obtained as an foam ( 1.8 1 g, 70%): Ή NMR (300

MHz, )( ' : δ 7.61 -7.55 (m, 3H), 7.45 (d, ./ = 7.5 Hz, H), 7.04 (d, J = 11.7 Hz, H), 3.64 (s, 2H),

3. -3.00 (m, 4H), 2.6 -2.5 (m, 4H), 1.92-1 .79 ( , H), 1.54 (s, 9H), 0.91 -0.83 (m, 2H), 0.62-0.54

( n. 2 !); MS(ES+) m/z 543.0, 545.0 (M + 1).

Step 3. Preparation of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperazin- -yl)methyl)-2-

fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 17 step 4, and making variation as required to

replace -b ty 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l -yl)methyl)-2-



f!uorobenzoatewith tert-butyl 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperazin-l -

yl)methyl)-2-fluorobenzoate, the title compound was obtained as a colorless solid ( 1.74 g, quant

yield): MS (ES+) m/z 478.0, 489.0 (M + 1).

Step 4. Preparation of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperazm-l -yl)methyl)-2-

fluoro -N -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-((3,5-dich]orophenyl)sulfonyl)piperazin-l -yl)methy])-2-fluorobenzoic acid

hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide, and purification by

preparative HPLC, the title compound was obtained as a colorless solid (0. 8 g, 43%): H NMR (300

MHz, DMSO - ) δ 11.97 (br s, 1H), 8.07-8.04 (m, H), 7.74 (d, J = 1.7 Hz, 2H), 7.32 (d, J = 11.3 Hz,

1H), 7.21 (d, J = 7.2 Hz, 1H), 5.68 (br s, 1H), 4.20 (s, 2H), 3.32 (s, 3H), 3.29-2.90 (m, 8H), 2.08-1 .97

( , ), 0.97-0.87 (m, 2H), 0.72-0.64 ( n , 2H); MS(ES+) m/z 564.0, 566.0 (M + 1).

EXAMPLE 527

Synthesis of 5-cyclopropyl -N -(cyclopropylsu]fony])-4-((4-((3,5-dichlorophenyl)sulfonyl)piperd2dn- l -

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (5)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperazin-l -yl)me1hyl)-2-fluorobenzoic acid

hydrochloride, and purification by preparative HPLC, the title compound was obtained as a colorless

solid (0. 19 g, 43%): NMR (300 MHz, l) S -</,. δ 12.01 (br s, H), 8.04 (dd, = 1.7 Hz, IH),

7.74 (d, = 1.7 Hz, 2H), 7.3 1 (d, J = 1 .4 Hz, 1H), 7.19 (d, J = 7.1 Hz, IH), 5.05 (br , 1H), 4.13 (s,

2H), 3.29-2.76 (m, 9H), 2.07- 1.95 (m, H), 1.14- 1.05 (m, 4H), 0.96-0.87 (m, 2H), 0.7 1-0.63 (m, 2H);

MS(ES+) m/z 590.0, 592.0 (M + 1).



Synthesis of 5-cyclopiOpyl -N-(cyclopropylsulfonyl)-4-(((l R,35,5S)-3-(3,5-dichlorophenoxy)-

azabicyclo[3 2.1]octan-8-yl)methyl)-2-fluorobenzamide, trifiuoroacetie acid salt

Step 1. Preparation of teri-butyl 5-cyclopropyl-2-fluoro-4-(((l/?,3r,5«S)-3-b.ydroxy-8-

azabicyclo[3.2.1]octan-8-yl)methyl)benzoate

Following the procedure as described in Example 470 Step 4, and making variation as required to

replace ( R,3r,5S)-3-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)-8-azabicyclo[3.2.1 ]-octane with

nortropine, the title compound was obtained as a yellowish solid (2.16 g, 99%): II NMR (300 MHz,

CDC13) δΊ .46 . J = 7.3 Hz, H i). 7.31 (d, J = 12.2 Hz, H i). 4.09-4.03 (m, 1H), 3.63 (s, 2H), 3.13-

3.07 (m, 2H), 2.16-1.94 (m, 6H), 1.92-1.81 (m, 1H), 1.70 (br s, 1H), 1.65 (br s, 1H), 1.57-1.57 (m,

1H), 1.56 (s, 9H), 0.91-0.83 (m, 2H), 0.62-0.56 (m, 2H).

Step 2 . Preparation of r -buty 5-cyclopropyl-2-fluoro-4-(((l^,3r,5S)-3-((methylsulfonyl)oxy)-8-

azabicyclo[3 2.1]octan-8-yl)methyl)benzoate

Following the procedure as described in Example 519 step 2, and making variation as required to

replace -butyl 5-cyclopropyl-2-fluoro-4-((4-hydroxypiperidin-l-yl)methyl)benzoatewith tert- y l

5-cyclopropyl-2-fluoro-4-(((l S,3r,55)-3-hydroxy-8-azabicyclo[3.2.1 ]octan-8-y1)methyl)benzoate, the

title compound was obtained as an foam ( 1 .21 g, quant yield): MS(ES+) m/z 454.2 (M + 1).



Step 3. Preparation of -buty 5-cyclopropyl-4-(((l R ,35,5S)-3-(3,5-dich]orophenoxy)-8-

azabicyclo[3.2.1]octan-8-yl)

Following the procedure as described in Example 519 step 3, and making variation as required to

replace 4-cbloro-3-(trifluoromethyl)phenol with 3,5-dichlorophenol and to replace teri-butyl 5-

cyclopropyl-2-fluoro-4-((4-((methylsulfonyl)oxy)piperidin-l-yl)methyl)berizoatewith r -butyl 5-

cyclopropyl-2-fluoro-4-(((l R ,3r,5S)-3-((methylsulfonyl)oxy)-8-azabicyclo[3.2.1]octan-8-

yl)methyl)benzoate, the title compound was obtained as a colorless oil (0.70 g, 36%): H NMR (300

MHz, CDC13) δ 7.47 (d, J ------ 7.3 Hz, 1H), 7.30 (d, - 12.1 Hz, III), 6.91-6.87 ( n , HI), 6.76-6.69 (m,

2H), 4.53-4.40 (m, IH), 3.75 (s, 2H), 3.32-3.24 (m, 2H), 2.15-1.76 (m, 7H), 1.72-1.64 (m, 2H), 1.57

(s, 9H), 0.94-0.85 (m, 2H), 0.64-0.56 (m, 2H); MS(ES+) m/z 520.2, 522.2 (M + l).

Step 4. Preparation of 5-cyclopropyl-4-(((l R ,3s,5S)-3-(3,5-dichlorophenoxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 517 step 4, and making variation as required to

replace r r -bu y 5-cyclopropyl-4-((4-(3,5-dichlorobenzyl)piperazin-l-yl)methyl)-2-fluorobenzoate

with r buty 5-cyclopropyl-4-(((l R ,3s,5S)-3-(3,5-dichlorophenoxy)-8-azabicyclo[3.2.1]octan-8-

yl)methyl)-2-fiuorobenzoate, the title compound was obtained as a colorless solid (0.67 g, quant

yield): MS(ES-i-) m/z 464.1, 466.1 (M + 1).

Step 5. Preparation of 5-cyclopropyl -N-(cyclopropylsulfonyl)-4-(((l R ,3s,5S)-3-(3,5-

dichlorophenoxy)-8-azabicyclo[3.2.1 ]octan-8-yl)methyl)-2-fluorobenzamide, trifluoroacetic acid sa t

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid



with 5-cyclopropy]-4-(((l R ,3s,5S)-3-(3,5-dichlorophenoxy)-8-azabicyclo[3.2. 1]octan-8-yl)methyl)-2-

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0.04 g, 4%): Ή NMR (300 MHz, DMSO - δ 12.25 (br s, 1H), 9.63

(brs, 1H), 7.57 (d,J= 11.4 Hz, 1H), 7.26 (d, J = 7.1 Hz, 1H), 7.16-7.09 (m, 3H), 4.97-4.83 (m, I H),

4.38 (s, 2H), 4.03 (s, 2H), 3.10-2.98 (m, 1H), 2.42-2. 7 (m, 6H), 2.15-1 .94 (m, 3H), 1.17-1 .06 ( ,

4H), 1.03-0.93 ( n , 2H), 0.82-0.72 ( , 2Ii); MS(ES+) m/z 567. 1, 569. 1 (M + 1).

EXAMPLE 529

Synthesis of (R )-4-((l -(2-(3-chlorophenyl)propan-2-yl)piperidin-3-yl)oxy)-5-cyc]opropyl-2-f]uoro -N-

(methy sulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of methyl (R )-4-((l -(2-(3-chlorophenyl)propan-2-yl)piperidin-3 -yl)oxy)-5-

cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 495 step 1 and making variation as required to

replace 3,5-dichlorobenzoyl chloride with 3-chlorobenzoyl chloride, the title compound was obtained

as a yellowish oil (0.72 g, 24% in 2 steps): H NMR (300 MHz, CDC13) J7.53-7.48 (m, IH), 7.42-

7.35 (m, 2H), 7.21 -7. 16 (m, 2H), 6.39 (d, J = 13.0 Hz, IH), 4.35-4.24 (m, H), 3.85 (s, 3H), 2.96-2.87

( , H), 2.74-2.64 (m, H), 2.34-2.20 (m, 2H), 2.09-1 .97 ( , 1). 1.86-1 .77 (m, H), 1.63- 1.50 (m,

2H), 1.30 (s, 3H), 1.30 (s, 3H), 0.92-0.84 (m, 2H), 0.65 -0.59 (m, 2 ·: MS (ES+) m/z 446.2, 448.2

(M+l).

Step 2. Preparation of (R )-4-((l -(2-(3-chlorophenyl)propan-2-yl)piperidin-3-yl)oxy)-5-cyclopropyl-2-

fiuorobenzoic acid



Following the procedure as described in Example 48 step 5 and making variation as required to

replace methyl 4-((l -(3-chloro-5-(trifluoromethyl)pyridm

cyciopropyl-2-fluorobenz0ate with (R)-methyl 4-((l -(2-(3-chlorophenyl)piOpan-2-yl)piperidin-3-

yl)oxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as an orange amorphous

solid (0 47 g, 68%): MS(ES+) m/z 432.2, 434.2 (M + 1) .

Step 3. Preparation of (R)-4-((l -(2-(3-chlorophenyl)propan-2-yl)piperidin-3-yl)oxy)-5-cyclopropyl-2-

fluoro -N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with (R)-4-((l -(2-(3-chlorophenyl)propan-2-yl)piperidin-3 -yl)oxy)-5-cyclopropyl-2-fluorobenzoic

acid, and to replace cyclopropanesulfonamidewith methylsulfonamide, and purification by

preparative HPLC, the title compound was obtained as a colorless solid (0.08 g, 24%): H NMR (300

M z, CDCI3) δ 12. 12 (br s, Hi), 8.85-8.65 (m, 1H), 7.67-7.58 ( , 1H), 7.57-7.49 (m, 2FI), 7.46-7.40

(m, 2H), 6.96 i J 14.0 Hz, 1H), 5.18-5.05 (m, 1H), 3.78-3.66 (m, I ), 3.47-3.32 ( , 4H), 2.60-

2.43 (m, 2H), 2.38-2.08 (m, 2H), 2.03-1 .93 (m, 2H), 1.90 (s, 3H), 1.88 (s, 3H), 1.57-1 .41 (m, 1H),

0.93-0.82 (m, 2H), 0.65-0.56 (m, 2H); MS(ES+) m/z 509. 1, 511.1 (M + 1) .

EXAMPLE 53(5

Synthesis of (R)-4-((l -(2-(3-chlorophenyl)propan-2-yl)piperidin-3-yl)oxy)-5-cyclopropyl -N-

(cyclopropylsulfonyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3 -(3,5 -dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with R)-4-((l -(2-(3-chlorophenyl)propan-2-yl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoic acid,

and purification by preparative HPLC, the title compound was obtained as a colorless solid (0.08 g,

23%): NMR (300 MHz, CDC1 ) δ 11.92 (br s, 1H), 8.72 d. ./ 15.5 Hz, HI), 7.67-7.58 (m, 1H),

7.57-7.49 (m, 2H), 7.47-7.40 (m, 2H), 6.96 (d. ./ 14.0 Hz, 1H), 5.18-5.04 (m, 1H), 3.78-3.65 (m,

i ). 3.46-3.34 (m, 1H), 3.11-3.01 (m, 1H), 2.61 -2.43 (m, 2H), 2.37-2. 10 (m. 1). 2.04-1 .93 (m, 2H),



1.9 1 (s, 3H), 1.87 (s, 3H), 1.57-1 .39 (m, 3H), 1.16- 1.07 ( , 1). 0.92-0.84 (m, 2H), 0.64-0.57 (m,

2H); MS(ES+) m/z 535.2, 537. 1 (M + 1).

EXAMPLE 53

Synthesis of 5-cyclopropyl -N -(cyclopropylsu]fonyl)-4-((4-((3,5-dichlorophenyl)thio)piperidin - l -

yl)methyl)-2- uorob

Step 1. Preparation o e

Following the procedure as described in Example 519 step 2, and making variation as required to

replace teri-butyl 5-cyclopropyl -2-fluoro -4-((4-hydroxypiperidin- 1-yl)methyl)benzoatewith -buty

4-hydroxypiperidine - l -carboxylate, the title compound was obtained as a colorless solid (7.32 g,

quant yield): NMR (300 MHz, CDC13) δ 4.88-4.78 (m, 1H), 3.7 1-3.60 ( , 211), 3.30-3. (m, 2H),

2.99 (s, 3H), 1.97- 1.86 (m, 2H), 1.82-1 .70 (m, 2H) 1.4 i (s, 9H); MS (ES+) m/z 302. 1 (M + 23).

Step 2. Preparation of r -butyl 4-((3 ,5-dichlorophenyl)thio)piperidine - l -carboxylate

Following the procedure as described in Example 5 9 step 3, and making variation as required to

replace 4-chloro-3-(trifluoromethyl)phenol with 3,5-dichlorobenzenethiol and r -b ty 5-

cyclopropyl -2-fluoro-4-((4-((methylsulfonyl)oxy)piperidin - l -yl)methyl)benzoatewith r -buty 4-

((methyisuifonyl)oxy)piperidine-l -carboxylate, the title compound was obtained as an colorless solid

(3.66 g, 64%): Ή NMR (300 MHz, CDC13) ,· 7.22-7. 6 (m, 3H), 3.99-3.8 1 ( , 2H), 3.29-3. 17 (m,

1H), 2.98-2.85 (m, 2H), 1.94-1 .83 (m, 2H), 1.58-1 .45 ( , 2H), 1.4 1 (s, 9H); MS(ES+) m/z 306.0,

308.0 (M --- Boc + 2H).



Step 3. Preparation of 4-((3,5-dichl chloride

Following the procedure as described in Example 517 step 2, and making variation as required to

replace tert-butyl 4-(3,5-dich]orobenzyl)piperazine-l-carboxylate with te -buty 4-((3,5-

dichlorophenyi)thio)piperidine-I-carboxylate, the title compound was obtained as a colorless solid

(0.19 g, quant yield): MS(ES+) m/z: 262.1, 264.1 (M + 1).

Step 4. Preparation of tert-butyl 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)thio)piperidm-l-

yl)methyl)-2-†Tuorohenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-((3,5-

dichlorophenyl)thio)piperidine hydrochloride, the title compound was obtained as an oil (0.29 g,

quant yield): MS(ES+) m/z 510.0, 512.0 (M + 1).

Step 5. Preparation of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)thio)piperidin-l -yl)methyl)-2-

fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 7 step 2, and making variation as required to

replace tert-butyl 4-(3,5-dich]orobenzyl)piperazine-l-carboxylate with tert-butyl 5-cyclopropyl-4-((4-

((3,5-dichlorophenyl)thio)piperidin-l-yl)methyl)-2-fluorobenzoate, the title compound was obtained

as a colorless solid (0.28 g, quant yield): MS(ES+) m/z 454.0, 456.1 (M + 1).



Step 6. Preparation of 5-cyclopropyl-V-(cyclopropyls lfonyl)-4-((4-((3,5-

dichlorophenyl)thio)piperidin- -yl)methyl)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (5)-5-cyciopropyl-4-((3-(3,5-dicMorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzok acid

with 5-cyclopropy]-4-((4-((3,5-dichlorophenyl)thio)piperidin-l-yl)methy])-2-f]uorobenzoic acid

hydrochloride, and purification by preparative PLC, the title compound was obtained as a colorless

solid (0.09 g, 22%): Ή NMR (300 MHz, CDC¾) δ 9 43 (br s, 2H), 7.71 (d. ./ 7.2 Hz, 1H), 7.43 (d,

= 12.1 Hz, 1H), 7.27-7.20 (m, 3H), 4.43 (s, 2H), 3.61-3.15 (m, 5H), 3.09-2.99 (m, 1H), 2.50-2.20 (m,

2H), 2.07-1.91 (m, 2H), 1.91-1.81 (m, 1H), 1.46-1.37 (m, 2H), 1.19-1.04 (m, 4H), 0.79-0.69 (m, 2H);

MS (ES+) m/z 557.1, 559.1 (M + 1).

EXAMPLE 532

Synthesis of 5-cyclopropy1-4-((4-((3,5-dichlorophenyl)sulfonyl)piperidin- -y])methyl)-2-fluoiO -N-

(met ylsulfonyl)benz

Step 1. Preparation of -butyi 4-((3,5-dichlorophenyl)sulfonyl)piperidine-l-carboxylate and tert-

butyl 4-((3,5-dic

To a solution of -buty 4-((3,5-dichlorophenyl)thio)piperidine-l-carboxylate (3.66 g, 10.10 mmol)

in dichloromethane (100 L) at 0 C was added -chloroperoxybenzoic acid (77%, 3.40 g, 15.15

mmol). The resulting mixture was stirred at 0 C for 3 hours and then concentrated in vacuo to about

40 mL volume. The mixture was diluted with ethyl acetate (150 mL), washed with saturated sodium

thiosulfate (100 mL), 1.0 M aqueous sodium hydroxide solution (3 x 50 mL), brine (50 mL), dried

over anhydrous sodium sulfate, filtered the solid, and concentrated in vacuo. 'The residue was purified

by flash chromatography (0 - 50% ethyl acetate in hexanes) to provide teri-butyl 4-((3,5-

dichlorophenyl)sulfonyl)piperidine- -carboxylate (2.12 g, 53%) and r -butyl 4-((3,5-



dichloropheny])sulfir!yl)piperidir!e-i-carboxy]ate (1.35 g, 34%) as a colorless solids. Analytical data

for tert-butyl 4-((3,5-dichloropheriyl)suifonyi)piperidine-I-carboxylate: NMR (300 MHz, CDC13)

δ 7.73-7.68 (m, 2H), 7.64-7.60 (m, 1H), 4.31-4.15 (m, 2H), 3.10-2.97 (m, 1H), 2.72-2.56 (m, 2H),

1.99-1 .89 (m, ?. . 1.67-1.51 (m, 2H), 1.41 (s, 9H); MS (ES+) m/z 294.0, 296.0 (M - Boc + H).

Analytical data for tert-butyl 4-((3,5-dichlorophenyl)su1finyl)piperidine-l -carboxylate: NMR (300

MHz, CDC 3) δ 7.46-7.44 ( , ), 7.43-7.41 (m, 2H), 4.27-4.12 (m, 2H), 2.76-2.59 (rn, 3H), 1.86-

1.76 (m, Hi), 1.68-1.54 (m, 3H), 1.40 (s, 9H); MS(ES+) m/z 378.0, 380.0 (M + 1).

Step 2. Preparation of 4-((3,5-dichlorophenyl)sulfonyl)piperidme hydrochloride

Following the procedure as described in Example 517 step 2, and making variation as required to

replace tert-b 4-(3,5-dichlorobenzyl)piperazine - l-carboxylate with tert-butyl 4-((3,5-

dichloropheny1)su}fonyl)piperidme-l -carboxylate, the title compound was obtained as a colorless

solid ( 1 .78 g, quant yield): MS(ES+) m/z 294.1, 296.1 (M + i).

Step 3 . Preparation of tert-butyl 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperidin-l-

yl)methyl)-2-fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-((3,5-

dichlorophenyl)sulfonyl)piperidine hydrochloride, the title compound was obtained as a colorless

solid (2.63, quant yield): MS(ES+) /z 542.0, 544.0 (M + 1).

Step 4. Preparation of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperidin - l-yl)methy])-2-

fluorobenzoic acid hydrochloride



Following the procedure as described in Example 517 step 2, and making variation as required to

replace r r -b y 4-(3,5-dichlorobenzyl)piperazine- l-carboxylate with tert-butyl 5-cyclopropyl-4-((4-

((3,5-dichlorophenyl)sulfonyl)piperidin-l -yl)methyl)-2-fluorobenzoate, the title compound was

obtained as a colorless solid (2.59 g, 90%): MS(ES+) m/z 486.0, 488. 1 (M + ! )

Step 5. Preparation of 5-cyclopropyl-4-((4-((3,5-dichloiOphenyl)sulfonyl)piperidin-l -yl)methy])-2-

fluoro-N -( ethylsul

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-((3,5-dich]orophenyl)su1fony])piperidin- l -yl)m acid

hydrochloride, and to replace cyeiopropanesuifonaimdewith methylsulfonamide, and purification by

preparative FIPLC, the title compound was obtained as a colorless solid (0. 11 g, 20%): NMR (300

MHz, DM SO- δ 12 . 7 (br s, W W. 9.85 (br s, H), 8.12 (dd, J = 1.7, 1.7 Hz, 1H), 7.84 (d, J = 1.7 Hz,

2H), 7.39 (d. ./ 11.1 Hz, H), 7.23 (d, J = 7. 1 F z, IFF), 4.32 (s, 1). 3.75-3.59 (m, 3H), 3.32 s . 3

2.98-2.75 (m, 2FI), 2.10-1.96 (m, 3H), 1.88-1 .68 (m, 2H), 0.98-0.88 (m, 2FI), 0.76-0.66 ( n , 2FI);

MS(ES+) m/z 563 .0, 565.0 (M + 1).

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((4-((3,5-dichlorophenyl)sulfonyl)piperidin-

yl)methyl)-2-fl orobe

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (5)-5-cyclopropyl-4-((3-(3,5-dich1orophenoxy)piperidin-l-y1)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfonyl)piperidin- l -yl)methyl)-2-fluorobenzoic acid

hydrochloride, and purification by preparative FIPLC, the title compound was obtained as a colorless

solid (0.04 g, 7%): MR (300 MHz, CDC13 + 10% CD3OD) δ 7.65-7.61 (m, 2H), 7.60-7.57 (m,

IH), 7.38 (d, J = 7.1 Hz, IH), 7. 16 (d, ,/ = 11.4 Hz, IH), 4.02 (s, 2H), 3.28-3.20 ( , 2H), 3.17-3.06 (m,

IFF), 3.02-2.91 (rn, H), 2.66-2.5 1 (m, 2H), 2, 11-2.00 m, 2FI), 1.97- 1.74 (m, 3H), 1.34- 1.25 (m, 2H),

1.08-0.98 (m, 2FI), 0.95-0.86 (m, 2H), 0.62-0.54 (m, 2FI); MS(ES+) m/z 589. 1, 591 .1 (M + 1).



EXAMPLE 534

Synthesis of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfinyl)piperidin-l-yl)methyl)-2-fluoro -N-

(methylsuifonyl)benz

Step 1. Preparation of 4-((3,5-dichlorophenyl)sulfinyl)piperidine hydrochloride

Following the procedure as described in Example 7 step 2, and making variation as required to

replace -buty 4-(3,5-dichlorobenzyl)piperazine-l-carboxyiate with -buty i 4-((3,5-

dichlorophenyl)sulfinyl)piperidine-] -carboxylate, the title compound was obtained as a colorless solid

(1.12 g, quant yield): MS(ES+) m/z 278.1, 280.1 (M + 1).

Step 2. Preparation of r-buty 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfinyl)piperidin-l-

yl)methyl)-2-fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4~((3,5~

dichlorophenyl)sulfinyl)piperidine hydrochloride, the title compound was obtained as a colorless solid

(1.40 g, 80%): MS (ES+) m/z 526.1, 528.1 (M + 1).

Step 3. Preparation of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfinyl)piperidin-l-yl)methyl)-2-

fluorobenzoic acid hydrochloride



Following the procedure as described in Example 517 step 2, and making variation as required to

replace r r -b y 4-(3,5-dichlorobenzyl)piperazine-l -carboxylate with iert-h 5-cyclopropyl-4-((4-

((3,5-dichlorophenyl)sulfinyl)piperidin- l -yl)methyl)-2-fluorobenzoate, the title compound was

obtained as a colorless solid ( 1 .35 g, quant yield): MS(ES+) m z 470.0, 472. 1 (M + I ) .

Step 4. Preparation of 5-cyclopropyl-4-((4-((3,5-dichlorophenyl)sulfinyl)piperidin-l-yl)methyl)-2-

fluoro-N -(methyls l

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-((3,5 -dichloiOphenyl)sulfinyl)^^ acid

hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide, and purification by

preparative HPLC, the title compound was obtained as a colorless solid (0.05 g, 9%): NMR (300

M z, CDCI3 + 10% CD3OD) δ 7.46-7.37 ( , 3H), 7.26-7.20 ( n , 2H), 4.19 (s, 2H), 3.42-3.33 ( n , 2FI),

3.3 1-3.24 ( , 4H), 2.88-2.70 (m, 2H), 2.08-1 .87 (m, 4H), 1.86-1 .76 ( , 1H), 1.00-0.91 (m, 2H), 0.66-

0.58 (m, 2H) (Note: Note: exchangeable protons not observed.); MS(ES+) m/z 547.0, 549.0 (M + 1) .

EXAMPLE 535

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((4-((3,5-dicUorophenyl)sidfinyl)piperidin- l -

yl)methyl)-2- orob

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-((3,5 -dichloiOphenyl)sulfinyl)piperidin- l-yl)methyl)-2-fluorobenzoic acid

hydrochloride, and purification by preparative HPLC, the title compound was obtained as a colorless

solid (0.05 g, 8%): NMR (300 MHz, CDCI3 + 10% CD3OD) δ 7.47-7.42 (m, 2H), 7.42-7.39 (m,

2H), 7.29-7.23 (rn, 1H), 4.26 (s, 2 ), 3.33-3.2 7 ( n , 2H), 3.05-2.95 ( , H ), 2.94-2.84 ( , 2H), 2.82-

2.72 (m, 1H), 2.13-2.03 (m, 2H), 2.02-1 .93 (m, 2H), 1.88- 1.77 (m, 1H), 1.39- 1.30 (m, 2H), 1.12-1 .03

(m, 2H), 1.02-0.95 (m, 2H), 0.68-0.60 (m, 2H); MS(ES+) m/z 573. 1, 575. 1 (M + 1).



EXAMPLE 536

Synthesis of 4-((4-(3-Chloro-2-fluoro-5-(trifluoromethyl)phenoxy)piperidin-l-yl)methyl)-5-

cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 519 step 3, and making variation as required to

replace 4-chloro-3-(trifluoromethyl)phenol with 3-chloro-2-fluoro-5-(trifluoromethyl)phenol dter -

butyl 5-cyclopropyl-2-fluoro-4-((4-((methylsulfonyl)oxy)piperidin-l-yl)methyl)benzoatewith tert-

butyl 4-((methylsulfonyl)oxy)piperidine-l-carboxylate, the title compound was obtained as an

colorless oi (2.67 g, 69%): NMR (300 MHz, CDCS3) δ 7.29-7.25 (m, 1H), 7.11-7.06 (m, lH),

4.55-4.46 (m, III), 3.74-3.61 (m, 2H), 3.41-3.29 (m, 2Ii), 1.97-1.85 (m, 2 ), 1.83-1.71 (m, 2H), 1.44

(s, 9 !: MS(ES+) m/z 342.0, 344.0 (M - 55).

Step 2. Preparation of 4-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)piperidine hydrochloride

Following the procedure as described in Example 5 7 step 2, and making variation as required to

replace r -bu yl 4~(3,5~dichlorobenzyl)piperazine~] -carboxylate with tert-butyl 4-(3-chloro-2-

fluoro-5-(trifluoromethyl)phenoxy)piperidine-l-carboxylate, the title compound was obtained as a

colorless solid (2.24 g, quant yield): MS (ES+) m/z 298.1, 300.1 (M + 1).



Step 3. Preparation of teri-butyl 4-((4-(3-c loro-2-fl uoro-5-(trif]uoro ethyl)p enoxy)piperidin-l -

yl)methyl)-5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 5 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4~(3-chloro~2~fluoro~5-

(trifluoromethyl)phenoxy)piperidine hydrochloride, the title compound was obtained as a colorless

solid (2.00, 66%): MS(ES+) m/z: 546.2, 548.2 (M + 1).

Step 4. Preparation of 4-((4-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)piperidin- -yl)methyl)-5-

cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 7 step 2, and making variation as required to

replace /erf-butyl 4-(3,5-dichlorobenzyl)piperazine- l -carboxylate with ?-butyl 4-((4-(3-chloro-2-

fluoro-5-(trifluoromethyl)phenoxy)p iperidin- l -yl)methyl)-5-cyclopropyl-2-fluorobenzoate, the title

compound was obtained as a colorless solid ( 1.93 g, quant yield): MS(ES+) m/z 490. 1,

492. 1 (M + ) .

Step 5. Preparation of -((4-(3-CUoiO-2-fluoro-5-(trifluoromethyl)phenoxy)piperidin-l -yl)methyl)-5-

cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- l -yl)methyl)-2-fluorobenzoic acid

with 4-((4-(3-chloro-2-fluoro-5-(trifluoromethyl)phenoxy)piperidin-l -yl)methyl)-5-cyclopropyl-2-

fiuorobenzoie acid hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide,

and purification by preparative HPLC, the title compound was obtained as a colorless solid (0.22 g,

38%): H MR (300 MHz, DMSO- 6) δ 12.19 (br s, HI), 10.27 (br s, HI), 7.68-7.6 (rn, 2H), 7.52



(ti. ./ }\ . Hz, 1H), 7.25 (d, J = 7.1 Hz, IH), 4.95-4.77 (m, 1H), 4.57 (s, 2H), 3.45-3.36 (m, 2H),

3.34 (s, 3H), 3.31-3.23 (m, 2H), 2.24-2,10 (m, 3H), 2.06-1.98 ( , 2H), 1.03-0.95 (m, 2H), 0.81-0.73

(m, 2H); MS(ES+) m/z 567.1, 569.1 (M + 1).

EXAMPLE 537

Synthesis ofM-((4-(3-chioro-2-i]uoro-5-(triiTuoromethy])phenoxy)piperidin-i-yl)

cyeiopiOpyl-A^icyclopiOpylsulfony^^-iluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (5)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-(i4-(3-chloro-2-fluoro-5-(trifluorom

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0.25 g, 43%): H NMR (300 MHz, ί .Ί .Ί - + 10% CD3OD) δ 7.40 (d, ./

= 7.1 Hz, IH), 7.34-7.25 (m, 2H), 7.13-7.08 (m, H), 4.67-4.59 (m, IH), 4.41 (s, 2H), 3.42-3.30 ( ,

2H), 3.29-3.15 ( , 2H), 3.02-2.91 (m, IH), 2.32-2.17 (m, 2H), 2.13-2.01 ( , 2H), 1.90-1.79 ( , IH),

1.34-1.26 ( , 2H), 1.08-0.96 (m, 4H), 0.69-0.61 (m, 2H); MS(ES+) m/z 593.1, 595.1 (M + 1).

Synthesis of (R )-4-(( 1-(Z r -butyl)piperidin-3 -yl)oxy)-5 -cyclopropyl-2-fluoro -N-

To a solution of methyl (R )-5-cyclopropyl-2-fluoro-4-(piperidin-3-yloxy)benzoate (2.00 g, 6.82

mmol), triethyiamine (1.90 mL, 13.64 mmol), and 4-dimethylaminopyridine (0.20 g, 1.64 mmoi) in

dichloromethane (60 mL) was added acetic anhydride (1.29 mL, 13.64 mmol) under nitrogen. The



resulting solution was stirred at ambient temperature for hours. The reaction mixture was

concentrated in vacuo, diluted with ethyl acetate ( 100 mL), washed with aqueous saturated

ammonium chloride solution ( x 50 mL), aqueous saturated sodium bicarbonate solution (2 0 mL),

and brine (30 mL); dried over anhydrous sodium sulfate, filtered and concentrated in vacuo . The

residue was purified by flash chromatography (50 - 100% ethyl acetate in hexanes) to provide the title

compound as a colorless solid ( 1 .28 g, 56%): MS(ES+) m/z 336. 1 (M + 1).

Step 2. Preparation of methyl (R)-4-((l -(tert-butyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-

ffuorohenzoate

To a solution of methyl (i?)-4-((l -acety{piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate ( 1.28 g,

3.82 mmol) and 2,6-di-ter?-butyl-4-methylpyridine (0.94 g, 4.58 mmol) in anhydrous dichlorome thane

(70 mL) at -78 °C under nitrogen was added trifluoromethanesuifonic anhydride (0.77 mL, 4.58

mmol) dropwise. The resulting mixture was stirred at -78 C for 2 hours and then added methyl

lithium ( 1.6 M in diethyl ether, 11.9 mL, 19.04 mmol) dropwise. The resulting mixture was stirred at -

78 °C for 1 hour and then quenched cold with aqueous saturated ammonium chloride solution (50 mL).

The mixture was wanned to ambient temperature, the organic layer was washed with brine (50 mL),

dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by

preparative HPLC to provide the title compound as a colorless solid (0.40 g, 30%): NMR (300

MHz, C C 3) δ 7.39 (d, ./ 8.4 Hz, i ). 6.46 (d, ./ 12.8 Hz, H), 4.67-4.39 ( , ), 3.84 (s, 3H),

3.46-3.3 1 (m, 1H), 3.16-2.98 (m, IH), 2.32-2. 11 (m, 3H), 2,05-1 .93 (m, 1H), 1.9 1-1.69 (rn, 2H), 1.50-

1.34 (m, IH), 1.15 (s, 9H), 0.90-0.8 1 (m, 2H), 0.66-0.55 (m, 2H); MS(ES+) m/z 350.3 (M + 1).

Step 3. Preparation of (R)-4-((l -(tert-butyl)piperidin-3-y])oxy)-5-cyclopropyl-2-fluoro -N-

(methylsulfonyl)benzamide

To a mixture of (i?)-4-((l-(tert-butyi)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate (0. 14 g, 0.40

mmol) and sodium hydroxide (0. 12 g, 2.85 mmol) in tetrahydrofuran ( 10 mL) and water (2.5 mL) was

refluxed for 6 hours. The reaction mixture was cooled to ambient temperature and added 1.0 Ν

aqueous hydrochloride acid solution (5 mL) and concentrated in vacuo. The residue was dissolved in



anhydrous dimethylformamide (5 raL), and dicnloromethane (5 mL). To this solution was added

methanesulfonamide (0.06 g, 0.60 mmol), N-(3-dimethylaminopropyl )-N -ethylcarbodiimide

hydrochloride (0. 12 g, 0.60 mmol) and 4-dimethylaminopyridine (0.20 g, 1.60 mmol), The resulting

mixture was stirred for 20 hours at ambient temperature, and diluted with 1.0 Ν aqueous hydrochloric

acid solution ( 15 mL) and brine ( 15 mL); extracted with dicnloromethane methano (20: 1 v/v, 2 x 50

mL); dried dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was

purified by preparative HPLC to provide the title compound as a colorless solid (0.03 g, 18%): i

N MR (300 MHz, (. )(. ·. + 10% CD3OD) δ 7.29 (d, J = 8.9 Hz, 1H), 6.54 (d, ./ 13.1 Hz, 1H), 4.5 1-

4.38 (ra, 1H), 3.47-3.37 (m, 1H), 3.29-3. 8 ( , 1H), 3.09 (s, 3H), 2.37-2.23 (m, 2H), 2.19-2.07 (m,

lH), 1.94-1 .73 (rn, 311), 1.44- 1.29 (m, III), 1.19 (s, 9 ) , 0.8 1-0.73 (m, 2H), 0.58-0.49 (m, 2H);

MS(ES+) m/z 4 3 .2 (M + 1).

EXAMPLE 539

Synthesis of (R)-4-((l -(tert-butyl)piperidin-3-yl)oxy)-5-cyclopropyl -N-(cyclopropylsulfonyl)-2-

fluorobenzamide

Following the procedure as described in Example 538 step 3, and making variation as required to

replace methylsulfonamide with cyclopropanesulfonamide, the title compound was obtained as a

colorless solid (0.04 g, 23%): Ι Ν Μ (300 MHz, CDC + 0% CD3OD) δ 7.33 (d, J 8.7 Hz, 1H),

6.58 d. ./ 13.4 Hz, 1H), 4.44-4.3 1 (m, 1H), 3.36-3.24 (m, 1H), 3.11-2.98 (m, 1H), 2.95-2.84 (m,

1H), 2.23-2.05 (m, 3H), 1.98- 1.87 (m, 1H), 1.85-1 .57 (m, 2H), 1.43- 1.29 (m, I H), 1.27-1 .20 (m, 2H),

.09 (s, 9H), 1.01 -0.92 (ra, 2H), 0.84-0.74 (m, 2H), 0.58-0.50 (m, 2H); MS(ES+) m/z 439.2 (M + ] ) .

EXAMPLE 540

Synthesis of 5-cyclopropyl-4-((4-(l -(3,5-dichlorophenyl)ethyl)piperazin-l -yl)methyl)-2-fluoro -N-

(methylsulfonyl)benzamide



Step 1. Preparation of teri-butyl 4-(l-(3,5-dicbloropbenyl)ethyl)piperazine-] -carboxylate

To a solution of tert-batyl piperazine-1 -carboxylate (3.13 g, 16.83 mmol) and 1-(3,5-

dichioropheny l)ethan- 1-one (3.50 g, 18.51 mmol) in anhydrous tetrahydrofuran (80 mL) was added

titanium isopropoxide (IV) (10.2 mL, 33.66 mmol) under nitrogen. The resulting mixture was

refluxed for 8 hours, cooled to -42 C and added anhydrous methanol (3.0 mL) and sodium

triacetoxyborohydride (7.13 g, 33.66 mmol). After stirring for 5 hours at -42 °C, the reaction mixture

was added acetic acid (3.85 L, 67.32 mol) and allowed to warm to ambient temperature. The

reaction mixture was stirred for 18 hours and then refluxed for 16 hours, cooled to ambient

temperature and diluted with ethyl acetate (200 mL) and 1.0 M aqueous sodium hydroxide solution

(100 mL). The mixture was filtered and the layers were separated. The organic layer was washed with

1.0 M aqueous sodium hydroxide solution (3 x 50 mL) and brine (3 x 50 mL); dried over anhydrous

sodium sulfate, filtered and concentrated in vacuo. The residue was purified by flash chromatography

(0 - 50% ethyl acetate in hexanes) to provide the title compound as an oil (2.70 g, 45%): H NMR

(300 MHz, CDCI3) δ 7.21-7.15 ( , 3H), 3.43-3.33 (m, 4H), 3.29 (q, J = 6.7 Hz, HI), 2.45-2.21 (m,

4 . 1.41 (s, 9H), 1.27 d. . 6.6 z . 3I ); MS(ES+) m/z 359.1, 361 . 1 (M + 1).

Step 2. Preparation of l -(l -(3,5-dichlo

To a solution of feri- butyl 4-( 1-(3 ,5-dichlorop!ieny{)ethyl)piperazine- -carboxylate (2.70 g, 7.51

mmol) in dichloromethane (100 ml.) was added trifluoroacetic acid (25 mL) The resulting solution

was stirred at ambient temperature for 1 hour and then concentrated in vacuo. To the residue was

added 1.0 M aqueous sodium hydroxide solution (50 mL) and extracted with dichloromethane (2 x 80

mL). The combined organic extracts were washed with brine (50 ml ), dried over anhydrous sodium

sulfate, filtered and concentrated in vacuo to provide the title compound as a colorless oil ( .80 g,

92%): MS(ES-i-) m/z 259.1, 261.2 (M + 1).



Step 3. Preparation of teri-butyl 5-cyc1opropyl-4-((4~(l -(3,5-dich1orophenyl)ethyl)piperazin-l -

yi)methyl)-2-fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (5)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith l~(l-(3,5-

dichlorophenyl)ethyl)piperazine, the title compound was obtained as a colorless oil (3.53 g, quant

yield): NMR (300 MHz, CDC13) δ 7.51-7.43 (m, 1H), 7.27-7.09 (m, 2H), 3.61 (s, 2H), 3.34-3.22

( , IFF), 2.58-2.28 (m, 8F1), 1.98-1.85 (m, FF), 1.55 (s, 9H), 1.33-1.23 (m, 3H), 0.94-0.83 (m, 2H),

0.66-0.53 (m, 2H); MS(ES+) rn/z 507.2, 509.2 (M + 1).

Step 4 . Preparation of 5-cyclopropyl-4-((4-(l-(3,5-dichlorophenyl)ethyl)piperazin-l-yl)methyl)-2-

fluorobenzoic acid dihydrochloride

Following the procedure as described in Example 517 step 2, and making variation as required to

replace - uty 4-(3,5-dichiorobenzyl)piperazine-l-carboxylate with tert-butyl 5-cyclopropyl-4-((4-

(l-(3,5-dichlorophenyl)ethy])piperazm-l-yl)niethy])-2-iluorobenzoate, the title compound was

obtained as a colorless solid (1.82 g, quant yield): MS(ES+) m/z 451.0, 453.0 (M + 1).

Step 5 . Preparation of 5-cyclopropyl-4-((4-(l-(3,5-dichlorophenyl)ethyl)piperazin-l-yl)methyl)-2-

fluoro -N -(methylsulfonyl)benzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperi acid

with 5-cyclopropyl-4-((4-(l-(3,5-dichlQrophenyl^ acid

dihydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide, and purification



by preparative HPLC, the title compound was obtained as a colorless solid (0 0 1 g, 1%): NMR

(300 MHz, CDC13 + 10% CD3OD) δ 7.50-7.43 (m, 1H), 7.18-7.09 (m, 4 ), 3.59 (s, 2 ), 3.3 1-3. 19 (m,

4 . 2.56-2.25 (m, 8H), 1.88- 1.79 (m, 1H), 1.294 .20 (m, 3H), 0.90-0.8 1 (m, 2H), 0.59-0.50 ( , 2H);

V S S /z 528. 1, 530. 1 (M + 1) .

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((4-(l -(3,5-dichlorophenyl)ethyl)piperazin-l -

yl)methyl)-2-fluorobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-eyclopropyl-4-((4~(l -(3,5-dichlorophenyl)ethyl)piperazm- -yl)methyl)-2-fluorobenzoic acid

dihydrochloride, and purification by preparative HPLC,, the title compound was obtained as a

colorless solid (0.08 g, 8%): NMR (300 MHz, CDC1 + 10% CD3OD) δ 7.47 (d, J = 7.9 Hz, 1H),

7.17-7.09 (m, 4H)3.28-3. 18 (m, 3H), 3.01 -2.91 (m, 1H), 2.55-2.39 (m, 8H), 1.89-1 .78 (m, 1H), 1.35-

1.26 (m, 2H), 1.24 (d, J = 6.8 Hz, 3H), 1.07-0.98 (m, 2H), 0.89-0.80 (m, 2H), 0.57-0.49 ( , 1):

MS(ES+) m/z 554. 1, 556. 1 (M + 1).

EXAMPLE 542

Synthesis of 4-((l -(5-chloro-4-(triiluoromethyl)pyridin-2-yl)azetidin-3-yl)methoxy)

fluoro -N -(methylsulfonyl)benzamide

Step 1. Preparation of teri-butyl 3-((4-(te?t-butoxycarbonyl)-2-chloro-5-

fl orophenoxy)methy l)azetidi -1-carboxy late



To a mixture of tert- ] 3-(hydroxvmethyl)azetidine-l -carboxylate (8.96 g, 47.86 mmol), teri-butyl

5-chloro-2,4-difluorobenzoate (14.28 g, 57.43 mmol) in anhydrous dirnethylsuifoxide (250 mL) was

added cesium carbonate (28.10 g, 86.15 mmol). The reaction mixture was heated at 85 °C under

nitrogen for 6 hours, cooled to ambient temperature and diluted with ethyl acetate (500 mL), washed

with water (250 mL), aqueous saturated ammonium chloride solution (2 x 200 mL) and brine (2 x 100

mL); dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was

purified by flash chromatography (0 - 25% ethyl acetate in hexanes) to provide the title compound as

a colorless solid (19.30 g, 81%): NMR (300 MHz, CDC13 ) δ 7.83 (d, = 7.7 Hz, IH), 6.61 (d, J =

11.8 Hz, 1H), 4.13-4.07 ( , 2H), 4.40 (d, J = 8.4 Hz, 2H), 3.80 (dd, J = 8.6, 5.2 Hz, 2H), 3.07-2.91

( , III), 1.53 (s, 9 ! i s. 1.40 (s, 9H); MS(ES+) rn/z 416.2, 418.2 (M + 1).

Step 2 . Preparation of r -buty 3-((4-(teri-butoxycarbonyl)-2-cyclopropyl-5-

fluorophenoxy)methyl)azetidine-l -carboxylate

To a degassed mixture of r -buty 3-((4-(fert-butoxycarbonyl)-2-chloro-5-

fiuorophenoxy)methyl)azetidiiie-l -carboxylate (8.45 g, 20.32 mmol), cyclopropylboronic acid (43.49

g, 40.64 mmol), and potassium phosphate (tribasic, 17.30 g, 81.28 mmol) in toluene (200 mL) and

water (20 mL) was added tricyclohexylphosphine tetrafluoroborate ( 1.50 g, 4.06 mmol) and palladium

(II) acetate (0.46 g, 2.03 mmol). The resulting mixture was refluxed under nitrogen for 8 hours,

cooled to ambient temperature and filtered. The filtrate was diluted with ethyl acetate (200 mL),

washed with water (100 mL), aqueous saturated ammonium chloride solution (100 mL) and brine

(100 mL); dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was

purified by flash chromatography (0 1 % ethyl acetate in hexanes) to provide the title compound as

a colorless solid (8.35 g, 98%): N MR (300 MHz, CDC13 ) δ 7.37 (d, J = 8.3 Hz, H), 6.49 (d, J =

12.4 Hz, IH), 4.10-4.01 (m, 4H), 3.86 (dd, J = 8.6, 5.5 Hz, 2H), 3.07-2.91 (m, IH), 1.99-1.87 (m, H),

1.54 (s, 9H), 1.40 (s, 9H), 0.90-0.80 (m, 2H), 0.63-0.53 (m, 2H); MS(ES+) m/z 4222 (M + 1).



Step 3. Preparation of methyl 4-(azetidin-3-ylmethoxy)-5-cyc1opropyl-2-fluorobenzoate

hydrochloride

To anhydrous methanol (80 mL) under nitrogen was added thionyl chloride (5.00 mL, 68.97 mmol)

dropwise at 0 °C. The resulting mixture was stirred at 0 C for 1 hour and then added a solution of

r -butyl 3-((4-(/eri-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)azetidine- l-carboxylate

(8.35 g, 19.8 1 mmol) in anhydrous methanol (10 mL). The resulting mixture was stirred at 0 for 2

hours, at ambient temperature for 18 hours and refiuxed for 4 hours, and then concentrated in vacuo.

The residue was dissolved in anhydrous toluene (50 mL) and concentrated in vacuo to provide the

title compound as a colorless solid (6.26 g, quant yield): MS(ES+) m/z 280.2 (M + 1).

Step 4. Preparation of methyl 4-((l -(5-chloro-4-(trifluoromethyl)pyrid in-2-yl)azetidin-3-yl)methoxy)-

5-cyclopropyl- 2-fluorobenzoate

Following the procedure as described in Example 525 step 1, and making variation as required to

replace methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidm-3-yl)methoxy)benzoate hydrochloride

with methyl 4-(azetidin-3-yhnethoxy)-5-cyclopropyl-2-fluorobenzoate hydrochloride and purification

by flash chromatography (2: 1 of hexanes:ethyi acetate), the title compound was obtained as a

colorless oil (0.5 1 g, 53%): ¾ NMR (300 MHz, CDCi3) δ 8 .18 (s, 1H), 7.42 (d, J = 8.4 Hz, 1H), 6.56

(d, J = 12.4 Hz, I H), 6.48 (s, H), 4.28-4.20 (m, 2H), 4. (d, J = 5.7 Hz, 2H), 4.02 (dd, J 8.2, 5.3

Hz, 2H), 3.86 (s, 3H), 3.34-3.20 (m, 1H), 1.86-1 .75 ( , 1H), 0.77-0.69 (m, 2H), 0.60-0.53 (m, 2H);

MS(ES+) m/z 459. 1, 461 .0 (M + 1).

Step 5. Preparation of 4-((l -(5-ch]oro-4-(trifluoiOmethyl)pyridin-2-yl)azetidin-3-y])methoxy)-5-

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 525 step 2, and making variation as required to

replace methyl 4-((l -(5-chloro-4-(trifluoromethyl)pyridin-2-yl)-3-methylazetidin-3-yl)methoxy)-5-



cyclopropyl-2-f!uorobenzoate with methyl 4-((l -(5-ch1oro-4-(tiifluoromethyl)pyridin-2-yl)azetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a colorless solid

(0.49 g, quant yield): MS(ES+) m z 445. 1, 447.0 (M + 1) .

Step 6. Preparation of -((] -(5-chloro-4-(trifluoromethyl)pyridin-2-yl)azetidin-3-yl)methoxy)-5-

cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace {S)-5 -cyc opropy - -((3 -(3 ,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-((l -(5 -chloro-4-(1xifluoromethyl)pyridin-2-yl)azetidin-3 -yi)methoxy)-5-cyciopropyl-2-

fluorobenzoic acid, and to replace cyclopropanesulfonamidewith methylsulfonaraide, the title

compound was obtained as a colorless solid (0. 12 g, 42%): NMR (300 MHz, CDC1 ) S 8.70 (d, J -

14.0 Hz, !Si ). 8.17 (s, ). 7.54 (d, J = 9.1 Hz, 1H), 6.59 ./ 14.2 Hz, ). 6.48 (s, ). 4.28-4. 19

(m, 4H), 4.06-3.98 (m, 2H), 3.38 (s, 3H), 3.33-3.23 (m, 1H), 1.87- 1.76 (m, H), 0.80-0.72 (m, 2H),

0.6 1-0.54 (m, 2H); MS(ES+) m/z 522.0, 524.0 (M + 1) .

EXAMPLE 543

Synthesis of 4-((l -(5-chloro-4-(trif]uoromethyl)pyridin-2-yl)azetidm-3-yl)metho

(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 4-((l ~(5-chloro~4-(txifluoromethyl)py

fluorobenzoic acid, the title compound was obtained as a colorless solid (0.07 g, 23%): H NMR (300

MHz, CDCI3) S 8.66 (d, / 15.9 Hz, H), 8.18 (s, IH), 7.56 (d, J = 8.9 Hz, IH), 6.59 (d. ./ 14. 1 Hz,

1H), 6.49 (s, IH), 4.30-4. 19 (m, 4H), 4.06-3.98 (m, 2H), 3.35-3.22 (m, IH), 3.12-3.02 ( , IH), 1.89-

1.77 (m, IH), .47-1 .39 (m, 2H), 1.17-1 .08 ( , 2H), 0.8 1-0.72 (m, 2H), 0.64-0.54 (m, 2H); MS(ES+)

m/z 548.0, 550.0 (M + 1).



EXAMPLE 544

Synthesis of 5-cyclopropyl- 4-((3 -(3,5 -dichlorophenoxy)azetidin- 1-yl)methyl) -2-fluoro -N-

(methyisulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of r -butyl 3-((methylsulfonyl)oxy)azetidine- l -carboxylate

Following the procedure as described in Example 5 9 step 2, and making variation as required to

replace r r -b ty 5-cyclopropyl-2-fluoro-4-((4-hydroxypiperidin- 1-yl)methyl)benzoatewith /erf-butyl

3-hydroxyazetidine-l -carboxylate, the title compound was obtained as a colorless oil ( 16.76 g, quant

yield): lH NMR (300 MHz, C C13) δ 5.18-5.08 (m, H), 4.21 (dd, = 11.1, 6.7 Hz, 2H), 4.02 (dd, J

= 4.1, 11.0 Hz, 2H), 3.00 (s, Mil 1.37 (s, 9H).

Step 2. Preparation of r-buty 3-(3,5-dichlorophenoxy)azetidine-l -carboxylate

Following the procedure as described in Example 9 step 3, and making variation as required to

replace 4-chloro-3-(trifluoromethyl)phenol with 3,5-dichloropbenol, and to replace tert-b 5-

cyclopropy]-2-fl uoro-4-((4-((methylsulfony )oxy)piperidm tert-butyl 3-

((methylsulfonyl)oxy)azetidine- l -carboxylate, the title compound was obtained as an colorless solid

(7.06 g, 97%): H NMR (300 MHz, CDC13) δ 6.98-6.93 (m, IH), 6.62-6.57 (m, 2H), 4.84-4.75 (m,

H), 4.26 (dd, ./ = 9.8, 6.4 Hz, 2H), 3.94 (dd, J = 9.9, 4.1 Hz, 2H), 1.4 1 (s, 9H); MS(ES+) /z 262.1,

264. 1 (M - 55).

Step 3. Preparation of 3-(3,5-dichlorop



Following the procedure as described in Example 540 step 2, and making variation as required to

replace r r -bu y 4-(l-(3,5-dichlorophenyl)ethyl)piperazine-l-carboxylate with r -buty 3-(3,5-

dichlorophenoxy)azetidine-l-carboxylate, the title compound was obtained as an colorless oil (4 84 g,

quant yield): MS(ES+) m/z 218.1, 220. (M + 1).

Step 4. Preparation of r -buty 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)azetidin-l-yl)methyl)-2-

fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, tritluoroacetic acid saltwith 3-(3,5-

dichlorophenoxy)azetidine, the title compound was obtained as a colorless oil (1.81 g, 65%):

NMR (300 MHz, CD C 3) 7.47 (d, ./ 7.3 Hz, H), 7.09 (d, ./ 11.7 Hz, ), 6.95-6.92 (m, H),

6.67-6.62 (m, 2H), 4.81-4.71 (m, III), 3.91-3.80 (m, 4 ) , 3.22-3.11 (m, 2H), 1.90-1.76 (m, III), 1.55

(s, 9H), 0.96-0.85 (m, 2H), 0.66-0.55 (m, 2H); MS(ES+) m/z 466.1, 468.1 (M + 1).

Step 5. Preparation of 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)azetidin-l-yl)methyl)-2-

fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 7 step 2, and making variation as required to

replace /erf-butyl 4-(3,5-dichlorobenzyi)piperazine-l-carboxylate with r-b ty 5-cyclopropyl-4-((3-

(3,5-dichlorophenoxy)azetidin-l-yl)niethyl)-2-fluorobenzoate, the title compound was obtained as a

colorless solid (1.73 g, quant yield): MS(ES+) m/z 410.0, 412.0 (M + 1).

Step 6. Preparation of 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)azetidin- -yl)methyl)-2-fluoro -N-

(methylsulfonyl)benzamide, trifluoroacetic acid salt



Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S) -5-cyclopropyl-4 -((3 -(3 ,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl -4-((3-(3 ,5-dicWorophenoxy)azetidin-l-yl)methyl )-2-fluorobenzoic acid

hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide, and purification by

preparative IIPLC, the title compound was obtained as a colorless solid (0.60 g, 99%): II NMR (300

MHz, CD ¾ + 50% CD3OD) δ 8.00-7.93 (m, III), 7.78-7.68 (m, 1H), 7.55-7.49 (m, !H), 7.26-7.18

(m, 2H), 5.66-5.55 (m, 1H), 5.24-5.08 (m, 4H), 4.60-4.49 (m, 2H), 3.84 (s, 3H), 2.46-2.35 (m, 1H),

1.62-1.49 (m, 2H), 1.26-1 . 6 (m, 2H); MS(ES+) m/z 487.0, 489.0 (M + 1).

EXAMPLE 545

Synthesis of 5-cyclopropyl -N-(cyclopropylsulfonyl )-4-((3 -(3,5-cUcMorophenoxy)azetidin-1-

yl)methy])-2-fiuorobenzamide, trif!uoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)azetidin- 1-yl)methyl)-2-fluorobenzoic acid

hydrochloride, and purification by preparative HPLC, the title compound was obtained as a colorless

solid (0.40 g, 64%): NMR (300 MHz, CDCI3 + 10% CD3OD) δ 7.48 (d, = 7.1 Hz, IH), 7.17 (d, J

= 10.8 Hz, 1H), 7.00-6.95 (m, 1H), 6.67-6.62 (m, 2H), 5.10-5.00 (m, 1H), 4.67-4.66 (m, 2H), 4.59 (s,

2 ), 3.99-3.90 (m, 2 ), 3.05-2.94 (m, 1H), 1.88-1.76 (m, III), 1.38-1.30 (m, 2 ), 1.12-0.96 (m, 4 ),

0.69-0.62 (m, 2H) (Note: exchangeable protons not observed.); MS (ES+) m/z 513.0, 515.0 (M + 1).

EXAMPLE 546

Synthesis of 5-cyclopropyl-4-((4-(2,4-dichlorophenoxy)piperidin- -yl)methyl)-2-fluoro -N-

(methylsulfonyi)benzamide, trifluoroacetic acid salt



Step 1. Preparation of teri-butyl 4-(2,4-dichlorophenoxy)piperidine~ -carboxylate

Following the procedure as described in Example 519 step 3, and making variation as required to

replace 4-chloro-3-(trifluoromethyl)phenol with 2,4-dichlorophenol, and to replace tert- 5-

cyclopropyl-2-fluoro-4-((4-((methylsulfonyl)oxy)piperidin- l -yl)methyl)benzoatewith r -butyl 4-

((methylsulfonyl)oxy)piperidine-l -carboxylate, the title compound was obtained as an colorless solid

(3. 16 g, 81%): H NMR (300 MHz, CDC13) «5 7.33 (d, J = 2.4 Hz, 1H), 7.12 (dd, J

6.84 (d, J - 8.7 Hz, H), 4.50-4.41 (m, H), 3.60 (ddd, 13.4, 8.0, 3.9 Hz, 2H), 3

1.9 1- .7 1 (m, 4H), 1.42 (s, 9H); MS(ES+) m z 290. 1, 292. 1 (M -i-Bu + 2H).

Step 2 . Preparation of 4-(2,4-dichlorophenoxy)piperidine

Following the procedure as described in Example 540 step 2, and making variation as required to

replace tert-b 4-(l-(3,5-dichlorophenyl)ethyl)piperazine-l-carboxylate with teri-butyl 4-(2,4-

dichlorophenoxy)piperidine-l -carboxylate, the title compound was obtained as an colorless oil ( 1.96 g,

87%): M S(ES-t-) m/z 246. 1, 248. 1 (M + 1).

Step 3. Preparation of tert~hxxiy\ 5-cyclopropyl-4-((4-(2,4-dichlorophenoxy)piperidin-l -yl)methyl)-2-

fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith 4-(2,4-

dichlorophenoxyjpiperidine, the title compound was obtained as a colorless oil (2.76 g, 93%): H

NMR (300 MHz, CDCI3) δ 7.47 (d, J = 7.3 Hz, IH), 7.34 (d, J = 2.3 Hz, 1H), 7.21-7.10 (m, 2H), 6.85

(d, ./ = 8.9 Hz, IH), 4.40-4.30 (m, IH), 3.64 (s, 2H), 2.78-2.67 (m, 2H), 2.42-2.30 (m, 2H), 2.0 - 1.80

( , 5H), 1.56 (s, 9H), 0.94-0.86 (m, 2H), 0.65-0.56 (m, 2H); MS(ES+) m/z 494. 1, 496. (M + 1).



Step 4. Preparation of 5-cyclopropyl-4-((4-(2,4-dichlorophenoxy)piperidm-l -yl)methyl)-2-

fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 7 step 2, and making variation as required to

replace tert- 4-(3,5-dichlorobenzyl)piperazine-l -carboxyiate with tert-buiy] 5-cyclopropyl-4-((4-

(2,4-dichlorophenoxy)piperidin- l-yl)methyl)-2-fluorobenzoate, the title compound was obtained as a

colorless solid (2.65 g, quant yield): MS(ES+) m/z 438. 1, 440. 1 (M + 1).

Step 5. Preparation of 5-cyclopropyl-4-((4-(2,4-dichlorophenoxy)piperidin- l -yl)methyl)-2-fluoro -N-

(methylsuifonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-((4-(2,4-dichlorophenoxy)piperidin- -yl)methyl)-2-fluorobenzoic acid

hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide, and purification by

preparative HPLC, the title compound was obtained as a colorless solid (0.25 g, 40%): NMR (300

MHz, CDC + 0% CD3OD) δ 7.42 id. ./ 7.1 Hz, 1H), 7.36-7.28 (rn, 2 ). 7.16-7.09 (m, III), 6.86-

6.80 (m, 1H), 4.69-4.59 (m, 1H), 4.42 (s, 2H), 3.40-3. 17 (m, 7H), 2.27-2.00 (m, 4H), 1.89- 1.77 (m,

1H), 1.06-0.95 (m, 2H), 0.70-0.61 (m, 2H); MS(ES+) mJz 515.0, 517.0 (M + 1).

EXAMPLE 547

Synthesis of 5-cyclopropyl-N-(cyclopropylsulfonyl)-4-((4-(2,4-cUcMorophenoxy)piperidin-1-

yl)methy])-2-fiuorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid



w th 5-cyclopropy]-4-((4-(2,4-dichloropherioxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

hydrochloride, and purification by preparative PLC, the title compound was obtained as a colorless

solid (0.33 g, 50%): Ή NMR (300 MHz, CDCF, + 10% CD3OD) δ 7.49-7.43 (m, 1H), 7.37-7.28 (m,

2H), 7.16-7.10 (m, 1H), 6.87-6.80 (m, 1H), 4.69-4.61 (m, 1H), 4.43 (s, 2H), 3.48-3.15 (m, 4H), 3.04-

2.92 (m, 1H), 2.30-2.14 (m, 2H), 2.13-2.01 (m, 2H), 1.89-1 .77 (m, 1H), 1.39-1.28 (m, 2H), 1.13-0.94

(m, 4H), 0.72-0.63 (m, 2H); MS(ES+) m/z 541.1, 543.1 (M + 1).

EXAMPLE 548

Synthesis of 4-((4-(3-chloro-5-(taifluoromethoxy)phenoxy)piperidm-l-yl)methyl)-5-cyclopropy]-2-

fluoro -N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

Step 1. Preparation of tert- ty 4-(3-chloro-5-(trifluoromethoxy)phenoxy)piperidine-l-carboxy]ate

Following the procedure as described in Example 5 9 step 3, and making variation as required to

replace 4-chloro-3-(trifluoromethyl)phenol with 3-chloro-5-(trifluoromethoxy)phenol, and to

rcpla e -buty 5-cyciopropyl-2-fluoro-4-((4-((methylsu{fony{)oxy)piperidin-l-

yl)methyl)benzoatewith tert-huiy] 4-((methy1sulfonyl)oxy)piperidine-l-carboxylate, the title

compound was obtained as an colorless solid (2.41 g, 65%): NMR (300 MHz, CDC13) δ 6.82-6.78

(m, 2H), 6.64-6.61 (m, ). 4.46-4.37 (in, ). 3.64 (ddd, J = 13.4, 7.6, 3.9 Hz, 2H), 3.33 (dud. ./

13.5, 7.6, 3.9 Hz, 2H), 1.95-1.82 (m, 2H), 1.77-1.64 (m, 2H), 1.44 (s, 9H); MS(ES+) m/z 340.1, 342.1

(M - n + 2H).

Step 2. Preparation of 4-(3-chloro-5- piperidine

Following the procedure as described in Example 540 step 2, and making variation as required to

replace tert- y 4-(l -(3,5-dich]orophenyl)ethyl)piperazine-l-carboxy]ate with teri-butyl 4-(3-chloro-

5-(trifluoromethoxy)phenoxy)piperidine-l-carboxylate, the title compound was obtained as an

colorless oil (1.55 g, 86%): MS(ES+) m/z 296.1, 298.1 (M + 1).



Step 3. Preparation of /erf-butyl 4-((4-(3-chlorG-5-(triiiuoromethoxy)phenoxy)^^^

5-cyclopropyl-2-fluorobenzoate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichloropherioxy)piperidine, trifluoroacetic acid saltwith 4-(3-chloro-5-

(triftuoromethoxy)phenoxy)piperidine, the title compound was obtained as a colorless oil (2 5 g,

76%): NMR (300 MHz, CDC1 ) δ 7.48 (d, , = 7.1 Hz, 1H), 7.17 (d, 11.6 Hz, 1H), 6.84-6.76

( , 2H), 6.67-6.6 1 (m, 1H), 4.35-4.26 ( n , H), 3.64 (s, 2H), 2.76-2.64 (rn, 211), 2.4 1-2.29 (m, 2H),

2.03-1 .89 ( , 3H), 1.87- 1.74 (m, 2H), 1.56 (s, 9H), 0.96-0.87 (m, 2H), 0.65-0.57 (m, 2H); MS(ES+)

z 544.2, 546.2 (M + 1).

Step 4. Preparation of 4-((4-(3-chloro-5-(trifluoromethoxy)phenoxy)piperidin- 1-yl)methyl)-5-

cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 7 step 2, and making variation as required to

replace r r -b y 4-(3,5-dichlorobenzyl)piperazine-l-carboxyiate with r -hu y 4-((4-(3-chloro-

(trifluoromethoxy )phenoxy)piperidin- 1-yl)methyl)-5-cyclopropyl-2-fluorobenzoate, the title

compound was obtained as a colorless solid (2.07 g, quant yield): MS(ES+) rn/z 488 1,

490. 1 (M + i).

Step 5. Preparation of 4-((4-(3 -chloro-5 -(trifluoromethoxy)phenoxy)piperidin- 1-yl)methy3)-5 -

cyclopropyl-2-f!uoro ¥-(methylsulfonyl)benzamide, trifluoroacetic acid salt

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid



with 4-((4-(3-chloro-5-(Mf!uoromethoxy)phenoxy)piperidin-l-yl)methyl)-5-cyclopropyl-2-

fluorobenzoic acid hydrochloride, and to replace cyclopropanesulfonamidewith meihylsulfonamide,

and purification by preparative HPLC, the title compound was obtained as a colorless solid (0.15 g,

22%): lH VI (300 MHz, CDC13 + 10% ( ' !)·. )!) δ 7.42 (d, J = 7.3 Hz, 1H), 7.33 (d, = 11.1 Hz,

IH), 6.84-6.78 (m, 2H), 6.65-6.60 (m, H), 4.64-4.55 (m, IH), 4.41 (s, 2H), 3.45-3.33 (m, 2H), 3.30

(s, 3 ), 3.24-3.1 ( n , 2 ), 2.33-2.19 (m, 2 ), 2.15-2.03 ( , 2 ) , 1.91-1.80 ( n , HI), 1.08-0.99 (m,

2H), 0.71-0.64 (m, 2H); MS(ES+) m/z 565.2, 567.2 (M + 1).

EXAMPLE 549

Synthesis of 4-((4-(3-chloro-5-(trifiuoromethoxy)pheno

(cyciopropylsulibnyi)-2-fluorobenzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-((4-(3-eii!oro-5-(trifiuoromethoxy)p

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0.15 g, 21%): NMR (300 MHz, CDC13 + 10% CD OD) δ 7.43 (d, J -

7.0 Hz, IH), 7.32 (d, 10.9 Hz, IH), 6.82-6.77 (m, 2H), 6.64-6.59 (m, IH), 4.62-4.57 (m, IH), 4.41 (s,

2H), 3.35-3.25 (m, 2H), 3.23-3.09 ( , 2H), 3.04-2.93 (m, IH), 2.32-2.17 (m, 2H), 2.13-2.01 (m, 2H),

1.91-1 .79 (m, IH), 1.37-1.28 (m, 2H), 1.1 1-0.97 (m, 4H), 0.71-0.62 (m, 2H); MS(ES+) m/z 591 .1,

593.1 (M + i).

EXAMPLE 550

Synthesis of 4-(((l R ,3r,5 S)-3-((5-chloro-4-(1rifluoromethyl)pyridm-2-yl)oxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)berizamide,

trifluoroacetic acid salt



Step 1. Preparation of teri-butyl ( 1¾,3r,55)-3-hydroxy-8-azabicyclo[3.2.1 ]octane-8-carboxylate

To a mixture of (li?,3r,55)-8-azabicycio[3.2. 1]octan-3-ol (4.20 g, 33.02 mmol) and 1.0 M aqueous

sodium hydroxide solution (50 ml.., 50 0 mmol) in tetrahydrofuran (100 mL) was added di- -huty

dicarbonate (8.65 g, 39.62 mmol). The resulting mixture was stirred at ambient temperature for 8

hours, and diluted with diethyl ether (200 mL); washed with brine (4 x 70 mL); dried over anhydrous

sodium sulfate, filtered concentrated in vacuo. The residue was triturated with hcxanes to provide the

title compound as a colorless solid (6.87 g, 91%): NMR (300 MHz, CDC1 ) δ 4.24-4.02 (m, 3H),

2.19-1.95 (m, 4 ), 1.95-1.83 ( n , 2 ), 1.76-1.59 (m, 3IT), 1.41 (s, 9 ) .

Step 2 . Preparation of r -buty (lR ,3r,55)-3-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2. 1joctane-8-carboxylate

Following the procedure as described in Example 521 step 1, and making variation as required to

replace r r -buty 4-hydroxypiperidine- -carboxylate with tert- y l (lJ?,3r,5S)-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate, the title compound was obtained as a colorless solid (1.57 g,

84%); Ή NMR (300 MHz, CDC13) δ 8.20 (s, IH), 6.95 (s, H), 5.37-5.29 (m, ), 4.29-4.08 (m, 2H),

2.26-1 .82 (m, 8H), 1.45 (s, 9H); MS(ES+) m/z 351.1, 353.1 (M - 55).

Step 3. Preparation of ( lR ,3 ,5S)-3-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicycio[3 .2. 1joctane

Following the procedure as described in Example 540 step 2, and making variation as required to

replace -buty 4-(l-(3,5-dichiorophenyl)ethyi)piperaziiie-l-carboxyiate with teri-butyl (\R,3r,5S)-

3-((5-ch oro-4-(1xif oromethyl)pyridin-2-yl)oxy)-8-azabicyclo[3 2.] ]octane-8-carboxylate, the title

compound was obtained as an colorless oil (1.18 g, quant yield): MS(ES+) m/z 307.2, 309.2 (M + 1).



Step 4. Preparation of teri-butyl 4-(((l R ,3r,55)-3-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2. 1]octan-8-yl)

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S )-3-(3,5-dichlorophenoxy)piperidine, tritluoroacetic acid saltwith (li?,3r,55)-3~((5-chloro-4-

(trifluoromethyl)pyridin-2-yl)oxy)-8-azabicyclo[3.2. 1]octane, the title compound was obtained as a

colorless oil ( 1.62 g, 76%): NMR (300 MHz, CDC1 ) δ 8.20 (s, 1H), 7.47 (d, = 7.3 Hz, IH), 7.32

(d, ./ 12. 1 Hz, I), 6.95 (s, 1H), 5.30-5.24 (rn, H), 3.67 (s, 2H), 3.19-3. 12 ( n , 2H), 2.23-2, 13 (m,

2H), 2.10-2.00 (in, 4H), 1.95-1 .82 (rn, 3H), 1.56 (s, 9H), 0.93-0.84 ( , 2H), 0.64-0.57 (m, 2H);

MS(ES+) m/'z 555.2, 557.2 (M + 1).

Step 5. Preparation of 4-(((l R ,3r,5S )-3-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2. 1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 7 step 2, and making variation as required to

replace teri-butyl 4-(3,5-dichlorobenzyl)piperazine-l -carboxylate with -buty 4-((( l/?,3r,5S)-3-((5-

chloro-4~(t oromethy])py d

fluorobenzoate, the title compound was obtained as a colorless solid ( 1.56 g, quant yield): MS(ES+)

m/z 499.0, 501 .0 (M + 1).

Step 6. Preparation of 4-(((li?,3r,5¾-3-((5-chloro-4-(trifluoromethyl)pyridm-2-yl)oxy)-8-

azabicyclo[3.2. 1]octan-8-yl)methyl)-5-cyclopropyl-2-fluoro -N -(methylsulfony])benzamide,

trifluoroacetic acid salt

Following the procedure as described i Example 53 step 5, and making variation as required to

replace ( -5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid



with 4-(((ii?,3r,5S)-3-((5-chloro-4-(trifiuorom

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride, and to replace

cyclopropanesulfonamidewith methylsulfonamide, and purification by preparative HPLC, the title

compound was obtained as a colorless solid (0 14 g, 20%): NMR (300 MHz, CDC 3 + 10%

CD3OD) δ 8.18 (s, H), 7.50-7.37 (m, 2H), 6.94 (s, 1H), 5.37-5.27 (m, H), 4.40 (s, 2H), 3.98-3.83 ( ,

2H), 3.29 (s, 3H), 2,80-2.63 (m, 2H), 2.52-2.41 (rn, 2H), 2.38-2.25 (m, 2H), 2,19-2.08 (m, 2H), 1.86-

1.75 (111, IH), 1.05-0.95 (m, 2H), 0.71-0.62 (in, 2H); MS(ES+) m/z 576.1, 578.1 (M + 1).

EXAMPLE 551

Synthesis of 4-(((l R ,3r,5 S)-3-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl -N -(cyclopropylsulfonyl)-2-fluorobenzamide,

trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-(((l R ,3r,5 S)-3-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-8-azabicyclo[3.2.1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride, and purification by preparative HPLC,

the title compound was obtained as a colorless solid (0. 6 g, 22%): NMR (300 MHz, CDCI3 +

10% CD3OD) δ 8.18 (s, HI), 7.51-7.40 (m, 2H), 6.94 (s, IH), 5.36-5.28 (m, HI), 4.38 (s, 2 ) , 3.95-

3.85 (m, 2H), 3.04-2.94 ( , H), 2.76-2.63 (m, 2H), 2.52-2.41 (m, 2H), 2.37-2.23 ( , 2H), 2.20-2.07

(m, 2H), .87-1 .74 (m, IH), 1.39-1.29 ( , 2H), 1. 1-0.93 (m, 4H), 0.72-0.63 (m, 2H); MS(ES+) m/z

602.1, 604.1 (M + 1).

EXAMPLE 552

Synthesis of 4-(((l R ,3r,5 S)-3-((3-chloro-5-(1rifluoromethyl)pyridm-2-yl)oxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide,

trifluoroacetic acid salt



Step 1. Preparation of teri-butyl ( 1R,3r,5 S)-3-((3-chlo -5-(tri fl uoromethyl)py idm-2-yl)oxy)-8-

azabicyclo[3.2. ]octane-8-carbo

Following the procedure as described in Example 52 1step , and making variation as required to

replace 2,5-dichloro-4-(trifluoromethyl)pyridine with 3-chloro-2-fluoro-5-(trifluoromethyl)pyridine

and tert-b y 4-hydiOxypiperidine- 1-carboxylate with r buty (lR ,3r,5 S)-3-hydroxy-8-

azabicyelo[3.2 l ]oetane-8-carboxylate, the title compoimd was obtained as a colorless solid ( 1 .22 g,

34%): NMR (300 MHz, CDC13) δ 8.77 (s, 1H), 7.71 (s, 1H), 5.53-5.46 (m, 1H), 4.3 -4. 2 (m, 2H),

2.30-2.08 (m, 4H), 2.05- 1.8 1 ( n , 4H), 1.45 (s, 9H); MS(ES+) m/z 35 1.1, 353. 1 (M - 55).

Step 2 . Preparation of ( lR ,3r,55)-3-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2. 1joctane

Following the procedure as described in Example 540step 2, and making variation as required to

replace -buty 4-(l-(3,5-dichlorophenyl)ethyl)piperazine- i -carboxylate with ( 1R,3>r,5S)-

3-((3-cUoro-5-(trifluoromethyl)pyridin-2-yl)oxy)-8-azabicyclo[3.2. 1]octane-8-carboxylate, the title

compound was obtained as an colorless oil (0.39 g, 42%): MS(ES+) m/z 307.0, 309.0 (M + 1).

Step 3. Preparation of r -buty l 4-(((l R ,3r,5 S)-3-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2. 1]octan-8-yl)

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (<S)-3-(3,5-dichlorophenoxy)piperidine, triiluoroaceiic acid saltwith (li?,3r,5S)-3-((3-chloro-5-

(trifluoromethyl)pyridin-2-yl)oxy)-8-azabicyclo[3.2. 1]octane, the title compound was obtained as a

colorless oil (0.68 g, 97%): F N MR (300 MHz, ) . !-. δ 8.30-8.26 (m, 1H), 7.82 (d, J = 2.2 ! ! .

1H), 7.48 id. 7.3 Hz, 1H), 7.34 (d, = 12.1 Hz, 1H), 5.44 (t, J = 5.2 Hz, 1H), 3.68 (s, 2H), 3.2 1-

3.13 (m, 2H), 2.27-2. 16 (m, 4 ) , 2.10-1.99 (m, 2 ), 1.96-1 .84 (m, 3H), 1.56 (s, 9H), 0.93-0.85 (m,

2H), 0.65-0.57 (m, 2H); MS(ES+) m/z 555.2, 557.2 (M + 1).



Step 4. Preparation of 4-(((l R ,3r,5S)-3-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 517step 2, and making variation as required to

replace ferr-butyl 4-(3,5-dich1orobenzyl)piperazine-i -carboxylase with te -buty 4-(((l R ,3r,5 S)-3-((3-

chioro-5-(irifliioromeihyl)pyridin-2-yl)oxy)-8-azabicy

ffuorobenzoate, the title compound was obtained as a colorless solid (0.66 g, quant yield): MS(ES+)

m/z 499.1, 501.1 (M + ]).

Step 5 . Preparation of 4-(((l R ,3 ,5S)-3-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3 2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluoro-N -(methylsulfonyl)benzamide,

trifluoroacetic acid sa t

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyeiopropy!-4-((3-(3,5-dicMorophenox acid

with -(((l R ,3r,5 S)-3-((3-chloro-5-(trifluorom

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride, and to replace

cyclopropanesulfonamidewith methyisulfonamide, and purification by preparative PLC, the title

compound was obtained as a colorless solid (0.12 g, 29%): NMR (300 MHz, CDC13 + 10%

CD3OD) δ 8.24 (s, III), 7.83 s, HI), 7.50-7.41 ( , 2H), 5.53-5.46 (m, 1H), 4.42 (s, 2H), 3.97-3.87 (rn,

2H), 3.30 (s, 3FI), 2.80-2.68 (m, 2H), 2.66-2.54 (m, 2H), 2.38-2.25 (m, 2FI), 2.20-2.09 (m, 2H), 1.87-

1.75 (m, 1H), 1.05-0.95 (m, 2H), 0.72-0.63 (m, 2H); MS(ES+) m/z 576.0, 578.0 (M + 1).



EXAMPLE 553

Synthesis of 4-(((l R ,3r,5S)-3-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)-8-

azabicyclo[3.2.1]octan-8-yl)methyl)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)benzamide,

trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (5)-5-cyciopropyl-4-((3-(3,5-dicMorophenoxy)piperidm-l-yl)methyl)-2-fluorobenzoic acid

with -(((l R ,3r,5S)-3-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)oxy)-8-azabicyc]o[3.2J]octan-8-

yl)methyl)-5-cyclopropyl-2-fluorobenzoic acid hydrochloride, and purification by preparative HPLC,

the title compound was obtained as a colorless solid (0.12 g, 27%): NMR (300 MHz, CDC13 +

10% CD3OD) «5 8 24 (s, 1H), 7.83 (s, 1H), 7.52-7.41 (m, 2H), 5.53-5.46 (m, 1H), 4 42 (s, 2H), 3.97-

3.87 (m, 2H), 3.05-2.95 (m, ), 2.80-2.68 (m, 2H), 2.66-2.54 (m, 2H), 2.38-2.25 (m, 2H), 2.20-2.09

(m, 2H), 1.87-1.75 (m, 1H), 1.38-1.29 (rn, 2H), 1.13-0.94 (m, 4H), 0.73-0.62 (rn, 2H); MS(ES+) m/z

602.1, 604.0 (M + l).

EXAMPLE 554

Synthesis of 4-((l-(5-chioro-4-(trifiuoromethy1)pyri

2-fluoro -N -(methylsulfonyl)benzamide

Step 1. Preparation of r -buty 4-((4-(tert-butoxycarbonyl)-2-chloro-5-

fl orophenoxy)methyl)piperi

Following the procedure as described in Example 542 step 1, and making variation as required to

replace r --butyi 3-(hydroxymethyl)azetidine-l -carboxylate with tert-butyl 4 -

(hydroxymethyl)piperidine-l -carboxylate, the title compound was obtained as a colorless solid (7 39 g,

69%): ! i NMR (300 MHz, CDC{3) δ 7.85 (d, ./ 7.6 Hz, ), 6.59 (d, ./ I .9 Hz, i). 4.23-4.05



(m, 2H), 3.84 (d, 6.2 Hz, 2H), 2.81-2.64 (m, 2H), 2.10-1.94 (m, ), 1.87-1.77 (ra, 2H), 1.55 (s,

9H), 1.44 (s, 9H), 1.36-1.20 ( , 2H); MS(ES+) m/z 444.1, 446.2 (M + 1).

Step 2 . Preparation of teri-butyl 4-((4-(tert-butoxycarbonyl)-2-cyclopropyl-5-

fluorophenoxy)methyl)piperidine- 1-earboxylate

Following the procedure as described in Example 542 step 2, and making variation as required to

replace teri-butyl 3-((4-(tert-butoxycarbony])-2-chloro-5-fluorophenoxy)methyl)azetidine-] -

earboxylate with teri-butyl 4-((4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)piperidine-

1-earboxylate, the title compound was obtained as a colorless solid (8.12 g, 97%): NMR (300

MHz, CDCI3) δ 7.35 (d, J = 8.3 Hz, 1H), 6.47 (d, = 12.4 Hz, 1H), 4.23-4.04 (m, 2H), 3.81 (d, J = 6.2

Hz, 2H), 2.81-2.64 (m, 2H), 2.05-1.91 (m, 2H), .85-1.75 (m, 2H), 1.53 (s, 9H), 1.43 (s, 9H), 1.38-

1.26 (m, 2Ι ), 0.89-0.81 ( , 2H), 0.63-0.56 (m, 2H); MS(ES+) m z 450.2 (M + 1).

Step 3. Preparation of methyl 5-cyciopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate

hydrochloride

Following the procedure as described in Example 542 step 3, and making variation as required to teri-

butyl 3-((4-(tert-butoxycarbonyi)-2-eyciopropyl-5-†luoropb

with teri-butyl 4-((4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)piperidine-l-

carboxyiate, the title compound was obtained as a colorless solid (6.21 g, quant yield): MS(ES+) m/z

308.2 (M + I).

Step 4. Preparation of methyl 4-((l-(5-chloro-4-(trifluoromethyl)pyridin-2-yl)piperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate



Following the procedure as described in Example 525 step 1, and making variation as required to

replace methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidin-3-yl)methoxy)benzoate hydrochloride

with methyl 5-cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride and

purification by flash chromatography, the title compound was obtained as a colorless oil (0.71 g,

56%): ! i NM (300 MHz, CDCI 3) δ 8.19 (s, i i ! 7.42 (d, ./ 8.4 Hz, H), 6.86 (s, i). 6.52 (d, J

12.5 Hz, IH), 4.41-4.31 ( n , 2H), 3.90-3.83 (m, 5H), 2.94 (dt, J ------ 13.0, 2.6 Hz, 2H), 2.23-2.08 (m,

IH), 2.01-1.90 (m, 3H), 1.44 (dq, J === 12.4, 4.0 Hz, 2H), 0.94-0.82 (m, 2H), 0.67-0.57 (m, 2H);

MS(ES+) m/z 487.1, 489.1 (M + 1).

Step 5. Preparation of 4-((l-(5-chloro-4-(trifluoromethyl)pyridin-2-yl)piperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoic acid

Following the procedure as described in Example 525 step 2, and making variation as required to

replace methyl 4-(( 1-(5-chloro -4-(tritluoromethyl)pyridin-2-yl) - -methylazetidin-3 -yl)methoxy)-5 -

cyclopropyl-2-fluorobenzoate with methyl 4-((l-(5-c!iloro-4-(trifluoromethy{)pyridin-2-yl)piperidin-

4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a colorless solid

(0.49 g, 71%): MS(ES+) m/z 473.1, 475.1 (M + 1).

Step 6. Preparation of 4-((1-(5-chloro-4-(1xiiluoromethyl)pyridin-2-yl)piperidin-4-yl)meth

cyclopropyl-2-fluoro -N -(methylsulfonyl)benzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-((l-(5-chloro-4-(trifluoromethyl)pyridin-2-yl)piperidin-4-yi)methoxy)-5-cyciopro

fluorobenzoic acid, and to replace cyclopropanesulfonamidewith methyl sulfonamide, the title

compound was obtained as a colorless solid (0.15 g, 55%): ¾ NMR (300 MHz, CDCI 3) δ 8.68 (br s,

II), 8.20 (s, II), 7.56 (d, J 8.7 Hz, IH), 6.86 (s, III), 6.55 id. ./ 14.1 Hz, I), 4.41-4.32 (m, 2H ,

3.89 (d, J === 6.28 Hz, 2H), 3.39 (s, 3H), 2.95 (dt, ./ 13.0, 2.6 Hz, 2H), 2.25-2.10 (m, ). 2.05-1.91

(m, 3H), 1.45 (dq , J = 12.5, 3.6 Hz, 2H), 0.95-0.86 (m, 2H), 0.68-0.58 (m, 2H); MS(ES+) m/z 550.0,

552.0 (M + l).



EXAMPLE 555

Synthesis of 4-((l -(5-chloro-4-(trifluoromethyl)pyridin-2-yl)piperidin-4-yl)methoxy)-5-cyclop

N-(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 4-(( l -(5-chioro-4-(trifluoromethyl)pyridin-2-y])piperidin-4-yi)methoxy

fluorobenzoic acid, the title compound was obtained olorless solid (0. 14 g, 49%): NMR

(300 MHz, CDCI3) δ 8.67 (br s, IH), 8.20 (s, 1H), 7.57 (d, J = 9.1 Hz, 1H), 6.86 (s, 1H), 6.55 (d, J =

14.1 Hz, H), 4.4 -4.3 1 (m, 2H), 3.89 l. J 6. Hz, 2H), 3. 2-3.03 (m, IH), 3.00-2.89 (m, 2H),

2.25-2.09 (m, 1H), 2.05-1 .90 (m, 3H), 1.53- 1.37 (m, 4H), 1.17-1 .07 (m, 2H), 0.94-0.85 (m, 2H), 0.67-

0.59 (m, 2H); MS(ES+) m/z 576.0, 578.0 (M + 1).

Synthesis of 4-(( l~(5-chioro-4~(trifluoromethyl)pyri

cyclopropy]-2-fluoro-A'-(methyisulfonyl)benzamide

Step 1. Preparation of r -butyi 4-((4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)-4-

methylpiperidine- 1-carboxylate

Following the procedure as described in Example 542 step 1, and making variation as required to

replace -buty 3-(hydroxymethyl)azetidine-l -carboxylate with tert-hvAyl 4-(hydroxymethyl)-4-

methylpiperidine- 1-carboxylate, the title compound was obtained as a colorless solid ( 15 19 g, 76%):

11NMR (300 MHz, ' )(. '
·. δ 77.83 id. . 7.6 Hz, ), 6.58 (d, J - 1 .9 Hz, ). 3.76-3.62 (m, 4H),



3 22-3 10 (m, 2H), 1.65-1.56 (m, 2H), 1.54 (s, 9H), 1.48-1.39 (m, 11H), 1.13 (s, 3H); MS(ES+) m z

458.1, 460.0 (M + 1).

Step 2 . Preparation of tert-butyl 4-((4-(tert-butoxycari)onyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-

4-methylpiperidine- 1-carboxylate

Following the procedure as described in Example 542 step 2, and making variation as required to

replace tert-butyl 3-((4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)azetidine-] -

carboxylate with tert-butyl 4-((4-(tert-butoxycarbonyl)-2-chloro-5-fluorophenoxy)methyl)-4-

methylpiperidine- 1-carboxylate, the title compound was obtained as a colorless solid (9.91 g, 69%):

H NMR (300 MHz, CDC13) δ 7.38 (d, = 8.4 Hz, IH), 6.47 (d, J = 12.5 Hz, 1H), 3.77-3.61 (m, 4H),

3.23-3.09 (m, 2H), 2.00-1.88 (m, H), 1.69-1.57 (m, 2H), 1.54 (s, 9H), 1.48-1 .38 ( , 11H), 1.13 (s,

3H), 0.89-0.82 ( n , 2H), 0.62-0.55 ( , 2 !); MS(ES+) m/'z 464.2 (M + 1).

Step 3. Preparation of methyl 5-cyclopropyl-2-fluoro-4-((4-metliylpiperidii>4-yl)methoxy)benzoate

hydrochloride

Following the procedure as described in Example 542 step 3, and making variation as required to tert-

butyl 3~((4-(tert~butoxycarbonyl)-2-eyclopropyl-5-†luoro

with tert-butyl 4-((4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methyl)-4-

methylpiperidine-1 -carboxylate, the title compound was obtained as a colorless solid (7.65 g, quant

yield): MS(ES+) m/z 322.2 (M + )

Step 4. Preparation of methyl 4-((l-(5-chloro-4-(triiTuoromethy])pyridm-2-yl)-4-methylpiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate



Following the procedure as described in Example 525 step 1, and making variation as required to

replace methyl 5-cyclopropyl-2-fluoro-4-((3-methylazetidin-3-yl)methoxy)benzoate hydrochloride

with methyl 5-cyclopropyl-2-fluoro-4 -((4-methylpiperidin- 4-yl)methoxy)benzoate hydrochloride, the

title compound was obtained as a colorless oil (0.87 g, 67%): ¾ NM (300 MHz, CDC13) δ 8 . 9 (s,

i ). 7.45 i d . 8.4 Hz, 1H), 6.84 (s, Hi), 6.52 (d, J = 12.5 Hz, 1H), 3.94-3.83 (m, 5H), 3.73 (s, 1).

3.43-3.3 1 (m, 2H), 1.99- 1.86 (m, IH), 1.84- 1.72 (m, 2H), 1.63- 1.52 (m, 2H), 1.20 (s, 3H), 0.88-0.79

(m, 2H), 0.64-0.55 (m, 2H); MS(ES+) m/z 501 .1, 503. 1 (M + 1).

Step 5. Preparation of 4-((l -(5-chloro-4-(trifluoromethyl)pyridin-2-yl)-4-methylpiperidin-4-

yi)methoxy)-5-eyciopropyl-2-iTuorohenzoic acid

Following the procedure as described in Example 525 step 2, and making variation as required to

replace methyl 4-((l -(5-ch]oro-4-(triiluoromethyl)pyridin-2-yi)-3-methylazetidin

cyclopropyl-2-fluorobenzoate with methyl 4-((l -(5 -chloro-4-(trifluoromethyl)pyridin-2-yl)-4-

methylpiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate, the title compound was obtained as a

colorless solid (0.85 g, quant yield): MS(ES+) m/z 487. , 489. 1 (M + ] ) .

Step 6 . Preparation of 4-((l -(5 -chloro-4-(trifluoromethyl)pyridin-2-yl)-4-methylpiperidin-4-

yl) ethoxy)-5-cyclopropy]-2-fl oro-V-( ethylsulfonyl)benza ide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin- l -yl)methyl)-2-fluorobenzoic acid

with 4-(( 1-(5-chloro-4 -(trifluoromethyl)pyridin-2 -yl)-4 -methylpiperidin-4-yl)methoxy)-5 -

cyclopropyi-2-fiuorobenzoic acid, and to replace cyclopropanesulfonamidewith methylsulfonamide.

the title compound was obtained as a colorless solid (0.40 g, 82%): NMR (300 MHz, C C ! -. ) S

8.71 (br s, Hi), 8. 18 (s, H), 7.65 d. ./ 9. 1 Hz, ill), 8.84 (s, IH), 6.56 (d, - 14. 1 Hz, Hi), 3.95-

3.84 (m, 21i), 3.76 (s, 2H), 3.42-3.30 (m, 5H), 1.98- 1.87 (m, IH), 1.84-1 .71 (m, 2H), 1.63-1 .53 ( ,

2H), 1.21 (s, 3H), 0.91-0.82 (m, 2H), 0.64-0.56 (m, 2H); MS(ES+) m/z 564.0, 566.0 (M + 1).



EXAMPLE 557

Synthesis of 4-(( l-(5-chioro-4-(irifluoromethyl)pyridin-2-yl)-4-methy]piperid

cyclopropyl -N-(cyclopropylsulfonyl)-2-fluorobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)~5-cyclopropyl~4-((3-(3,5-dichloropheiioxy)piperidin-l -y acid

with 4-((l-(5-chloro-4-(txifluoromethyl)pyridin-2-y])-4-methylpi

cyclopropyl-2-fluorobenzoic acid, the title compound was obtained as a colorless solid (0.35 g, 68%):

NMR (300 MHz, CDC13) δ 8.67 ./ 13 .6 Hz, 1H), 8.19 (s, IH), 7.58 (d, ./ 9.1 Hz, 1H), 6.84 (s,

IH), 6.55 (d, J = 14. 1 Hz, 1H), 3.97-3.84 (m, 2H), 3.76 (s, 2H), 3.43-3 .29 (m, 2H), 3.13-3.01 (m, 1H),

.99-1 .87 (m, IH), 1.85- 1.72 (m, 2H), 1.64- 1.5 1 (m, 2H), 1.46-1 .38 (m, 2H), 1.21 (s, 3H), 1.16-1.07

(m, 2H), 0.91 -0.8 1 (m, 2H), 0.65-0.56 (m, 2H); MS(ES+) m/z 590.0, 592.0 (M + 1).

EXAMPLE 558

Synthesis of 5-cyclopropyl-4-(((l S,4S)-5-((3,5-dichlorophenyl)sulfonyl)-2,5-

diazabicyclo[2.2J ]heptan-2-yl)methyl)-2-fluoro -N-(methylsulfonyl)benzamide, triiluoroacetic acid

salt

Step 1. Preparation of r -buty (l S,4S)-5-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorobenzyl)-

2,5-diazabicyclo[2.2. ]heptane-2-carboxylate

Following the procedure as described i Example 53 step 3, and making variation as required to

replace ( 3-(3,5 -dichlorophenoxy)piperidine, triiluoroacetic acid saitwith -butyl S, S -2,5-

diazabicyclo[2.2. ]heptane-2-carboxylate, the title compound was obtained as a colorless solid (2.61

67%): NMR (300 MHz, CDCI3) δ 7.46 id. . 7. Hz, IH), 7.18 ·: . ./ 12.1 Hz, H), 4.41 -4.22

(m, IH), 3.94-3.77 (m, 2H), 3.65-3.39 (m, 2H), 3.23-3. 13 (m, IH), 2,98-2.82 (m, IH), 2.75-2.43 (m,



1H), 1.93-1.80 (m, 2H), 1.77-1.60 (m, 1H), 1.55 (s, 9H), .44 (s, 9H), 0.94-0.86 ( , 2H), 0.64-0.55

( n. 2 !); MS(ES+) m/z 447.2 (M + 1).

Step 2 . Preparation of methyl 4-(((l S,4S)-2,5-diazabicyclo[2.2. l]heptan-2-yl)methyl)-5-cyclopropyl-

2-f]uorobenzoate by drochlori de

Following the procedure as described in Example 542 step 3, and making variation as required to tert-

buty] 3-((4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorophenoxy)methy])azetidine-l-carboxylate

with rr-buty (l S,4S)-5-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorobenzyl)-2,5-

diazabicyclo[2.2.1]heptane-2-carboxylate, the title compound was obtained as a colorless solid (2.12 g,

96%): MS(ES+) m/z 305.2 (M + 1).

Step 3. Preparation of methyl 5-cyclopropyl-4-(((l S,4S)-5-((3,5-dichlorophenyl)sulfonyl)-2,5-

diazabicyclo[2.2.1]heptan-2-

To a mixture of of methyl 4-(((15',4>S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)methyl)-5-cyc1opropyl-2-

fluorobenzoate hydrochloride (0.38 g, 1.00 mmol) and 4-dimethylaminopyridine (0.61 g, 5.00 mmol)

in dichloromethane (10 mL) was added 3,5-dichiorobenzenesuifonyl chloride (0.37 g, 1.50 mmol).

The reaction mixture was stirred at ambient temperature in a sealed tube for 5 hours, was diluted with

ethyl acetate (50 mL); washed with water (40 mL), aqueous saturated sodium bicarbonate solution (50

mL) and brine (50 mL); dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The

residue was purified by flash chromatography (0 - 40% ethyl acetate in hexanes) to provide the title

compound as a colorless solid (0.51 g, quant yield): NMR (300 MHz, CDC¾) S 7.73-7.68 (m,

2H), 7.58-7.50 (rn, 2H), 7. 1 id. .8 Hz, H ), 4.34 (s, Hi), 3.93-3.81 (m, 5H), 3.64 (d. ./ 9.5 Hz,

! ). 3.49 (s, Hi), 3.10 9.5, 2.1 Hz, III). 2.89 (dd, J = 9.7, 2.1 Hz, H i). 2.68 (d. ./ 9.7 Hz,

1H), 1.88-1.76 (m, 2H), 1.30 (d, ./= 9.7 Hz, ), 0.94-0.86 (m, 2H), 0.63-0.56 (m, 2H); MS(ES+) /z

513.0, 515 0 (M + ]).

Step 4. Preparation of 5-cyclopropyl-4-(((l S,4S)-5-((3,5-dichlorophenyl)sulfonyl)-2,5-

diazabicyclo[2.2. 1]heptan-2-yl)methyl)-2-fluorobenzoic acid



Following the procedure as described i Example 525 step 2, and making variation as required to

replace methyl 4-((l -(5 -chlorQ-4-(trifluoromethy

cyclopropyl-2-fluorobenzoate with methyl 5-cyclopropyl -4-(((l S ,4S)-5 -((3 ,5-

dichlorophenyl)sulfonyl)-2,5-diazabicyclo[2.2 . l ]heptan-2-yl)methyl)-2-fluorobenzoate, the title

compound was obtained as a colorless solid (0.5 1 g, quant yield): MS(ES+) rn/z 499.0,

501 .0 (M + I) .

Step 5. Preparation of 5-cyclopropyl -4-((( S ,4S)-5-((3 ,5-dichlorophenyl)sulfonyl)-2 ,5-

diazabicyclo[2.2J ]heptan-2-yl)methyl)-2-fluoro -N -(methylsulfonyl)benzamide, trifluoroacetic acid

salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl -4-((3 -(3,5 -dichlorophenoxy)piperidin-l-yl)methyl) -2-fluorobenzoic acid

with 4-((l-(5-c!iloro -4-(1rifluoromethyl )pyridin-2-yl )-4-methylpiperidin-4-y^

cyclopropyl-2-fluorobenzoic acid, and to replace cyclopropanesulfonaTmdewith methylsulfonamide,

and purification by preparative PLC, the title compound was obtained as a colorless solid (0. 1 g,

43%): NMR (300 MHz, CDC + 10% CD3OD) δ 7.67-7.62 (m, 2H), 7.57-7.53 (m, ), 7.48-7.4 1

(m, 1H), 7.30-7.22 (m, 1H), 4.55-4.33 ( , 3H), 4.24 (s, IH), 3.84 (d, = 11.1 Hz, 1H), 3.39-3.20 (m,

6 ), 2.14 id../ 11.1 Hz, HI), 1.86-1 .74 (m, ), 1.63 (d, ./ 11.6 Hz, HI), 1.05-0.95 (m, 2H), 0.69-

0.59 (m, 2H); MS(ES+) m/z 575 .9, 577.9 (M + 1).



EXAMPLE 559

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-(((l S ,4S)-5-((3,5-dichlorophenyl)sulfonyl)-2,5-

diazabicyclo[2.2. 1]he alt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-((l-(5-chloro-4-(trifluoromethyl)pyridin-2-yl)-4-methylpiperidin-4-yl)methoxy)-5-

cyclopropyi-2-fiuorobenzoie acid, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0.20 g, 56%): H NMR (300 MHz, CDC13 + 10% CD3OD) δ 7.64 (d, J

.7 Hz, 2H), 7.57-7.54 (m, IH), 7.47 (d, J === 7.3 Hz, Hi), 7.258 (d, J = .4 Hz, H), 4.49-4.28 (m,

3H), 4.17 (s, ). 3.82 d. ./ 11.4 Hz, H i). 3.35-3.20 ( , 3H), 3.05-2.94 (m, ). 2.15-2.06 (m, ! .

1.86-1.74 (m, H), 1.60 ( . 11.3 Hz, 1H), 1.37-1.29 (m, 2H), 1.22-0.94 (m, 4H), 0.67-0.59 (m,

2H); MS(ES+) m/z 602,3, 603.9 (M + 1).

EXAMPLE 560

Synthesis of 4-(((l R ,3r,5S)-3-(3-ch]oro-5-(trif1uoromethoxy)phenoxy)-8-azabicyclo[3.2.1]octan-8-

yl)methyl)-5-cyclopropyl-2-fluoro -N-(methylsulfonyl)benzamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperi acid

with 4-(((l R ,3r,5 S)-3-(3-chloro-5-(trifluoromethoxy

5-cyeiopropy!-2-fluorobenzoic acid hydrochloride, and to replace cyciopropanesulfonamidewith

methylsulfonamide, and purification by preparative HPLC, the title compound was obtained as a

colorless solid (0.36 g, %) Ή NMR (300 MHz, CDC1, + 0% CD OD) δ 7.47-7.39 (m, 2H), 6.81-

6.78 (m, H), 6.75-6.72 (m, H), 6.56-6.52 (m, IH), 4.62-4.56 (m, H), 4.38 (s, 2H), 3.90 (br s, 2H),

3.29 (s, 3H), 2.75-2.64 (m, 2H), 2.50-2.40 (m, 2H), 2.16-2.24 (m, 2H), 2. 3 (d, J = 16.4 Hz, 2H),

1.85-1.74 (m, H), 1.03-0.95 ( n , 2H), 0.70-0.63 ( , 2H); MS(ES+) m/z 591.1, 593.1 (M + 1).



EXAMPLE 561

Synthesis of 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-3,3-dimethylpiperidin-l-

yl)methyl)-5-cyclo acid salt

Step 1. Preparation of t r -butyl 3,3-dim -l -carboxylate

To a solution of tert-b \ 4-oxopiperidine-l-carboxylate (15 0 g, 75.30 mmol) in anhydrous

tetrahydrofuran (400 mL) at 0 C was added sodium hydride (60% in mineral oil, 6.04 g, 5 .00

mmol) under nitrogen. After stirring for 10 minutes, methyl iodide ( 1.7 mL, 188.00 mmol) was

added; the reaction mixture was stirred at 0 C for 1 hour and stirred at ambient temperature for 3

hours. The reaction mixture was quenched by slowly addition of water ( 1 mL) and concentrated in

vacuo to remove about 300 mL of tetrahydrofuran. The residue was diluted with ethyl acetate (300

mL), washed with aqueous saturated ammonium chloride solution (2 x 250 mL) and brine (100 mL);

dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was triturated

with hexanes to provide the title compound as a colorless solid (6 68 g, 39%): NMR (300 MHz,

C XL) - 3.68 (l. .,' 6.2 Hz, 2 !). 3.39 (s, 2 ). 2.45 (t, - 6.2 Hz, 2 ). 1.45 (s, 9H), 1.07 (s, 6 1).

Step 2 . Preparation of -butyl 4- e- l -carboxylate

To a solution of r -butyl 3,3-dimethyl-4-oxopiperidine-l-carboxylate (4.88 g, 21.47 mmol) in

anhydrous methanol (50 mL) at 0 °C was added sodium borohydride (0.87 g, 21.97 mmol)

portionwise under nitrogen. The resulting mixture was stirred at 0 C for 1 hour and then stirred at

ambient temperature for 2 hours. The reaction mixture was concentrated in vacuo and the residue was

diluted with ethyl acetate (200 mL), washed with 1.0 M aqueous hydrochloric acid solution (100 mL)

and brine (2 x 70 mL); dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to

provide the title compound as a colorless solid (4.92 g, quant yield): NMR (300 MHz, CDC13) δ

3.92-3.68 (m, 1H), 3.58-3.41 (m, ill), 3.37 (dd. ./ 9.2, 4.0 Hz, ill), 3.07-2.93 (m, III), 2,69 id. .



13.3 Hz, i . 1.77-1 .65 ( , lH), 1.60-1.46 (m, 1H), 1.42 (s, 9H), 0.92 (s, 3H), 0.85 (s, 3H); MS(ES+)

m/z 230.2 (M + I).

Step 3 . Preparation of r -buty 4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-3,3-

dimethylpiperidine- 1-carboxylate

To a mixture of r -buty 4-hydroxy-3,3-dimethylpiperidine-l -carboxylate (4.58 g, 19.97 mmol) and

2,5-dichloro-4-(trifluoromethyl)pyridine (5.18 g, 23.96 mmol) in anhydrous dimethyisulfoxide (150

niL) was added cesium carbonate (19.52 g, 59.91 mmol). The reaction mixture was heated at 90 °C

under nitrogen for hours, cooled to ambient temperature, diluted with ethyl acetate (300 mL),

washed with water (150 mL) and brine (3 x 100 mL), dried over anhydrous sodium sulfate, filtered

and concentrated in vacuo. The residue was purified by flash chromatography (0 - 1 % ethyl acetate

in hexanes) to provide the title compound as a colorless oil (4.55 g, 56%): NMR (300 MHz,

CDC1 ) δ 8.18 (s, 1H), 7.01 (s, H), 4.91 (dd, = 8.3, 3.8 Hz, 1H), 3.80-3.60 (m, H), 3.55-3.43 ( ,

1H), 3.25 (ddd, J 13.5, 8.7, 3.9 Hz, Hi), 2.97 (d, J - 13.7 Hz, HI), 1.98-1.83 (m, IH), 1.73-1.58 ( ,

IH), 1.44 (s, 9H), 0.97 (s, 3H), 0.95 (s, 3H); MS(ES+) /z 353.0, 355.0 (M - 55).

Step 4. Preparation of 5-ch ro-2-((3,3- xy)-4-(ta fluoromethy])pyri dine

Following the procedure as described in Example 540 step 2, and making variation as required to

replace --buty i 4-(l-(3,5-dichlorophenyl)ethyl)piperazine-l-carboxylate with te r -buty 4-((5-

chloro-4-(trifiuoromethy3)pyridiii-2-yi)oxy)-3,3-dimethy]piperidine the title compound

was obtained as an colorless oil (3.77 g, quant yield): MS(ES+) m/z 309.1, 3 11.1 (M + 1).



Step 5. Preparation of -buty 4-((4-((5-chloro-4-(trifluororaethyl)pyridin-2-yl)oxy)

dimethylpiperidin- -yl)rneth -5-cyelopropyl-2-fl orobenzoate

Following the procedure as described i Example 53 step 3, and making variation as required to

replace (5)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saitwith 5-chloro-2-((3,3-

dimethylpiperidin-4-yl)oxy)-4-(trifluoromethyl)pyridine, the title compound was obtained as a

colorless solid (5.46 g, 79%): NMR (300 MHz, iΧ Ί ·. δ 8.18 (s, Hi), 7.47 (d, = 7.3 Hz, i ),

7.17 (d, J 11.9 Hz, Hi), 7.01 (s, Hi), 4.83 (dd, ./ 8.6, 3.9 z, Hi), 3.59 (s, 2H), 2.74-2.62 ( , Hi),

2.43 (d, J === 10.9 Hz, Hi), 2.37-2.26 (m, Hi), 2.08-1.91 (m,3H), 1.83-1.68 (m, Hi), 1.56 (s, 9H), 1.07

(s, 3H), 0.98-0.86 (m, 5H), 0.65-0.58 (m, 2H); MS(ES+) m z 515.0, 516.9 (M + 1).

Step 6. Preparation of 4-((4-((5-cUoro-4-(trifluoromethyl)pyridin-2-yl)oxy)-3,3-dimethylpiperidin- 1-

yi)methyl)-5 -cyclopropyl-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 7 step 2, and making variation as required to

replace -buty 4-(3,5-diclilorobenzyl)piperazine-l-carboxylate with -buty 4-((4-((5-cliloro-4-

(trifluoromethyl)pyridin-2-yl)oxy)-3,3-dimethy]piperidm- -yl)methyl)-5-cyclopropyl-2-

fluorobenzoate, the title compound was obtained as a colorless solid (1.59 g, quant yield): MS(ES+)

m/z 501.1, 503.1 (M + 1).

Step 7. Preparation of 4-((4-((5-chloro-4-(1rifluoromethyl)pyridm-2-yl)oxy)-3,3-dimethylpiperidm-l-

y )methyl)-5-cyclo c acid salt



Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-3,3-dimethylpiperidin-l-yl)

cyclopropyl-2-fluorobenzoic acid hydrochloride, and to replace cyclopropanesulfonamidewith

methylsulfonamide, and purification by preparative HPLC, the title compound was obtained as a

colorless solid (0.35 g, 34%): NMR (300 MHz, DMSO- + 5% D 0 ) δ 8.45 (s, 1H), 7.49 (d. ./

11.2 Hz, 1H), 7.32 (s, ). 7.25 d. ./ 7.1 Hz, 1H), 5.06-4.91 (m, ). 4.43 (br s, 2H), 3.33 (s, 3H),

3.29-2.91 (m, 4H), 2.20-2.04 (m, 2H), 2.02-1.80 (m, 1H), 1.21-0.86 ( , 8H), 0.81-0.68 (m, 2H);

M ES+) m/z 578.1, 580. (M + 1).

Synthesis of 4-((4-((5-chloro-4-(trifluoromethyl)pyridin-2-yl)oxy)-3,3-dimethylpiperidin-l-

yl)methy])-5-cyclopro - -(cyc1opropy1sulfonyl)-2-fiuorobeiizamide, trifluoroacetic acid salt

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l-yl)methyl)-2-fluorobenzoic acid

with 4-((4-((5-chloro-4-(trifl o methyl)pyridm

cyclopropyl-2-fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title

compound was obtained as a colorless solid (0.50 g, 47%): Ή NMR (300 MHz, CDC13 + 0%

CD3OD) ·: 8.14 (s, HI), 7.46 (d, J 7.3 Hz, HI), 7.39 (d, ./ 11.2 Hz, I), 7.00 (s, i). 4.99-4.92 (m,

1H), 4.48-4.32 (m, 2H), 3.56-3.32 (m, . 3.21-3.08 (m, 1H), 3.05-2.97 (m, H), 2.96-2.88 (m, 1H),

2.87-2.74 (m, 1H), 2.35-2.19 (m, 1H), 2.08-1.95 (m, IH), .92- .8 (m, 1H), 1.38-1.29 (m, 2H), 1.20-

0.89 ( , 10 i). 0.70-0.63 (rn, 2 ); MS(ES+) m/z 604.2, 606.2 (M + 1).



EXAMPLE 563

Synthesis of 5-cyclopropyl -N-(cyclopropylsulfonyl)-4-(((l S,4S -5-((R)- l -(3,5-dichlorophenyl)ethyl)-

2,5-diazabicyclo[2.2. 1]heptan-2-yl)methyl)-2-fluorobenzamide, trifluoroacetic acid salt

2 CF3CO2H

Step . Preparation of methyl 5-cyclopropy]-4-(((l S,4S)-5-((/?)-l -(3,5-dichlorophenyl)ethyl)-2,5-

diazabicyclo[2.2. ]heptan-2-yl)methyl)-2-fluorobenzoate and methyl 5-cyclopropyl-4-(((l S ,4S)-5-

((S)- l - -dichlorophenyl)ethyl)-2,5-diazabicyclo[2.2 ]heptan-2-yl)methyl)-2-fluorobenzoa

To a solution of methyl 4-(((1 5,45)-2,5-diazabicyclo[2.2.1]heptan-2-y1)methyl)-5-cyc1opropyl-2-

fluorobenzoate dihydrochloride (0.38 g, 1.00 mmol) and l -(3,5-dichlorophenyl)ethyl 4-

methylbenzenesulfonate (0.41 g, 1.20 mol) in anhydrous dimethylformamide ( 0 111L) was added

potassium carbonate (0.55 g, 4.00 mmol). The reaction mixture was heated at 80 C in a sealed tube

for 6 hours, cooled to ambient temperature, diluted with ethyl acetate (80 mL), washed with water (50

n L) and brine (50 mL), dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The

residue was purified by preparative HPLC. The first eluting fraction was arbitrarily assigned as

methyl 5-cyclopropyl-4-(((l S ,4S)-5 -((R) -(3,5-dicM

2-yl)methyl)-2-fluorobenzoate as a colorless oil (0.05 g, 0%)) and the second eluting fraction was

arbitrarily assigned as methyl 5-cyclopropyl-4-(((l S,4 )-5-((5)- l -(3,5-dichlorophenyl)ethyl)-2,5-

diazabicyclo[2.2. ]heptan-2-yl)metbyl)-2-fl orobe! zoate as a colorless oil (0.05 g, 10%)). Analytical

data for methyl 5-cyclopropyl-4-(((l S,4 )-5-((R)-l -(3,5-dichloropheny])ethyl)-2,5-

diazabicyclo[2.2. 1]heptan-2-yl)methyl)-2-fluorobenzoate: NMR (300 MHz, CDC13) δ 7.54 (d, J ------

7.3 Hz, IH), 7.3 1-7. 17 (m, 4H), 3.97-3.85 (m, 4H), 3 .75 (d, J = 15.6 Hz, 1H), 3.65-3.54 (m, 1H), 3.25

(d, J = 11.4 Hz, 2H), 2.94-2.85 (m, 2H), 2.70 (d, J = 9.7 Hz, IH), 2.48 (dd, J = 10.2, 2.4 Hz, IH),

.93-1 .8 (m, 1H), 1.77-1 .67 (m, 2H), 1.3 1 (d, J = 6.4 Hz, 3H), 0.96-0.88 (m, 2H), 0.65-0.57 (m, 2H);

MS (ES+) m/z: 477. 1, 479. 1 (M + 1) . Analytical data for methyl 5-cyclopropyl-4-(((l S ,4S)-5 -((S - l -

(3,5-dichloropheny1)ethyl)-2,5 -diazabicy¾lo[2.2. 1]heptan-2-yl)methyl)-2-fl Ή NMR

(300 MHz, CDCi3) δ 7.54 (d, J = 7.3 Hz, IH), 7.30-7.17 (m, 4H), 3.93 (d, J = 15.7 Hz, IH), 3.88 (s,

3H), 3.79 (d, ,/ = 15.7 Hz, H), 3.54 (q, J = 5.9 Hz, IH), 3.48 (s, H), 3.25 (s, H), 2.88 (d, J = 9.9 Hz,



1H), 2.72-2.60 (m, 2H), 2.54 (d, J = 9.6 Hz, H), 1.93- 1.82 ( , 1H), 1.8 1- 1.69 (m, 2H), 1.22 .

5.9 Hz, 3H), 0.96-0.88 ( , 2H), 0.68-0.56 (m, 2H); MS(ES+) w/z 477. 1, 479. 1 (M + 1).

Step 2 . Preparation of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-(((l<S',4 S )-5 -((R )- l -(3,5-

diehlorophenyl)ethyl)-2,5-diazabiey^ trifiuoroacetic

acid salt

2 CF3CO2H

Following the procedure as described in Example 538 step 3, and making variation as required to

replace (R )-4-((l -(tert-butyl)piperidin-3-yl)oxy)-5-cyclopropy]-2-fluorobenzoate with methyl 5-

cyclopropyl-4-(((l S ,4S )-5 -((R )-l -(3,5-dichlorophenyl)ethyl)-2,5-diazabicyclo[2.2. 1]heptan-2-

yl)methyl)-2-fluorobenzoate, and to replace methylsulfonamide with cyclopropanesulfonamide, and

purification by HPLC, the title compound was obtained as a colorless solid (0 07 g, 26%): H NMR

(300 MHz, DMSO-i¾ + 5% D20 ) δ 7.64-7.57 (m, 3H), 7.37 (d, . = 1 .5 Hz, 1H), 7.19 (d, J 7. 1 Hz,

1H), 4.37-3.98 (rn, 4H), 3.79 (br s, III), 3.38-3.23 (m, 2H), 3.10-2.86 (m, 3 ), 2.20-2.03 (m, 2 ),

2.02-1 .92 ( , 1H), 1.52 {d . J 6.2 Hz, 31 ), 1.13-1 .04 (m, 4H), 0.95-0.87 (m, 2H), 0.70-0.60 (m, 2H);

MS(ES+) m/z 566. 1, 568. 1 (M + 1) .

EXAMPLE 564

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4-((( l S ,4S )-5 -((S )-l -(3,5-dichlorophenyl)ethyl)-

2,5-diazabicyclo[2.2. 1]heptan-2-yl)methyl)-2-fluorobenzamide, trifiuoroacetic acid salt

F O2

Following the procedure as described in Example 538 step 3, and making variation as required to

replace (R )-4-((l -(tert-butyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoate with methyl 5-

cyclopropyl-4-(((l S ,4S )-5 -((S )-l -(3,5-(Uchlorophenyl)ethyl)-2,5-diazabicyclo[2.2. 1

yl)methyl)-2-fluorobenzoate, and to replace methylsulfonamide with cyclopropanesulfonamide, and

purification by HPLC, the title compound was obtained as a colorless solid (0.07 g, 7%): Ή NMR

(300 MHz, DMSO-t/e + 5% D20 ) δ 7.62 (s, H), 7.55 (s, 2H), 7.39 id. ./ 11.7 Hz, 1H), 7.21 (d, J ------



7.1 Hz, ), 4.39-4.08 (m, 3H), 3.90 (br s, 2H), 3.39-3.25 ( , 2H), 3.22-3.10 (m, 1H), 3.08-2.99 (m,

1I-I), 2.98-2.89 (rn, 1) , 2.26-2.08 (m, 2 ), 2,04-1.93 (m, ill), 1.41 (d, - 6.5 Hz, 3H), 1.16-1.03 (m,

4H), 0.97-0.87 (m, 2H), 0.73-0.61 ( , 2H) (Note: Exchangeable protons not observed.); MS(ES+) z

Synthesis of 5-cyclopropyl-4-(((5)-4 -((R)-l-(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l-

yl)methyl)-2-fl oro-N-(me

Step 1. Preparation of 1-benzyl 4-( -butyi) (S)-2-methylpiperazine-l,4-dicarboxylate

To a solution of feri- butyl (5)-3-metb.ylpiperazine-l-carboxylate (6.35 g, 31.71 mmol), triethylamine

(4 98 ml., 34 88 mmol) and 4-dimethylaminopyridine (0.10 g, 0.82 mmol) in dichloromethane (80

rnL) under nitrogen at 0 °C was added dropwise benzyl chloroformate (8.84 mL, 63.42 mmol). The

resulting mixture was stirred at 0 for 2 hours and then at ambient temperature for 18 hours,

quenched with water (10 mL) and stirred for 1 hour. The mixture was diluted with diluted with ethyl

acetate (150 mL), washed with aqueous saturated ammonium chloride solution (2 x 80 mL) and brine

(80 mL); dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to provide the title

compound as an oil (10.45 g, 99%): H NMR (300 MHz, CDC1 ) δ '.39-7.25 (m, 5H), 5.1 1 (s, 2H),

4 37-4 23 (m, 1H), 4.10-3.71 (m, 3H), 3.15-2.91 (m, 2H), 2 86-2 69 (m, 1H), 1.43 (s, 9H), 1.14 (d, ./ =

6.8 Hz, 3H); MS(ES+) m/z 235.2 (M - 99).

Preparation of benzyl (S)-2-m late

To a solution of 1-benzyl 4-(teri-butyl) (5)-2-methylpiperazine-l,4-dicarboxylate (10.45 g, 31.25

mmol) i dichloromethane (70 rnL) was added trifmoroacetic acid (35 mL). After stirring at ambient

temperature for 5 hours, the reaction mixture was concentrated in vacuo and the residue was dissolved

in diethyl ether (80 mL) and extracted with 1.0 M aqueous hydrochloric acid solution (2 x 25 mL).



The combined aqueous layers were basified with 2.0 M aqueous sodium hydroxide solution to p = 9,

and extracted with diethyl ether (2 x 00 mL), the combined organic layers were washed with brine (2

x 50 mL); dried over anliydrous sodium sulfate; filtered and concentrated in vacuo to provide the title

compound as an oil (6.28 g, 86%): NMR (300 MHz, CDC 3) δ 7.36-7.23 (m, 5H), 5.13 (d, J =

2.7 Hz, 1H), 5.08 (d, J = 12.7 Hz, IH), 4.27-4.16 ( , 1H), 3.88-3.79 (m, 1H), 3.02 (td, J = 12.7, 3.3

Hz, 1H), 2.95-2.83 (m, 2 ), 2.76-2.70 (m, III), 2,64 (td, ./ 12.7, 3.6 Hz, HI), 1.21 (d, J 7.0 Hz,

3H); MS(ES-i-) m/'z 235.1 (M + 1).

Step 3. Preparation of benzyl (S)-4-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fiuorobenzyl)-2-

methylpiperazine- 1-carboxylate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S)-3-(3,5-dichlorophenoxy)piperidine, trifluoroacetic acid saltwith benzyl (5 -2-

methylpiperazine- 1-carboxylate, the title compound was obtained as a colorless solid (6.58 g, 84%):

NMR (300 MHz, CDC13) δ 7.47 (d, J = 7.3 Hz, IH), 7.38-7.25 (m, 5H), 7.14 (d, J = 11.7 Hz, 1H),

5.17-5.07 (m, 2H), 4.34-4.23 (m, IH), 3.95-3.85 ( , IH), 3.58 (s, 2H), 3.17 (td,J= 12.4-3.0 Hz, 1H),

2.74 (d, J ------- 11.1 Hz, IH), 2.59 (d, ,/ 11.1 Hz, I), 2.22 (dd, J 11.1, 3.8 Hz, I ), 2.08 (td, J ------- 11.8,

3.3 Hz, IH), 2.01-1.90 (m, H), 1.56 (s, 9H), 1.26 . ./ 6.7 Hz, M l). 0.94-0.86 ( , 2H), 0.64-0.57

(m, 2H); MS (ES+) m/'z 483.1 (M + 1).

Step 4. Preparation of r -buty l (<S)-5-cyclopropyl-2-fluoro-4-((3-methylpiperazin-l-

yi)methyl)benzoate

To a degassed mixture of 10% palladium on carbon (50% wetted powder, 2.0 g) in methanol (50 mL)

was added a solution of benzyl (S)-4-(4-(tert-butoxycarbonyl)-2-cyclopropyl-5-fluorobenzyl)-2-

methylpiperazine-1 -carboxylate (5.51 g, 11 42 mmol) in methanol (50 mL). The resulting mixture

was bubbled with hydrogen gas for 2 minutes and then held under 1 atmosphere of hydrogen for 2

hours. The reaction mixture was bubbled with nitrogen, filtered through diatomaceous earth, and

concentrated in vacuo to provide the title compound as a colorless oil (3.98 g, quant yield):

MS(ES+) m/z: 349.3 (M + 1).



Step 5. Preparation of teri-butyl 5-cyclopropyl-4 -(((S)-4-((R)- l -(3,5-dichloropheny])ethyl)-3-

methylpiperazin- l -yl)methyl)-2-fluorobenzoate and tert-butyl 5-cyclopropyl-4 -(((S)-4 -((S)-l -(3,5-

di

Following the procedure as described in Example 563 step 1, and making variation as required to

replace methyl 4-(((l S,4S)-2,5-diazabicyclo[2.2. 1]heptan-2-yl)methyl)-5-cyclopropyl-2-

fluorobenzoate diliydrochloridewith tert -b y (5)-5-cyclopropyl-2-fluoro-4-((3-methylpiperazin- -

yl)methyl)benzoate and purification by flash chromatography (0 - 15% ethyl acetate (+ 0%

isopropanol, + 10% triethylamine) in hexanes. The first eluting fraction was arbitrarily assigned

as r -butyl 5-cyclopropyl-4 -(((S)-4-((R)-l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin- l -

yl)methyl)-2-fluorobenzoate ( 1.44 g, 29%): MS (ES+) m/z 521 .3, 523.2 (M + ) . The second eluting

fraction was arbitrarily assigned as tert-butyl 5-cyclopropy1-4-(((S)-4-((5)- -(3,5-

dichlorophenyl)ethyl)-3-methylpiperazin- l -yl)methyl)-2-fluorobenzoate (3.27 g, 66%) MS(ES+) m/z

52 1.2, 523.2 (M + l).

Step 6. Preparation of 5-cyclopropyl-4 -(((S)-4-((R)-l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l -

yl)methyl)-2-fl orobenzo

Following the procedure as described in Example 517step 2, and making variation as required to

replace /erf-butyl 4-(3,5-dichlorobenzyi)piperazine- l -carboxylate with r-b ty 5-cyclopropyl-4-

((( -((i ) -(3,5- dichlorophenyl)ethyi)-3~methyipiperaz the title

compound was obtained as a colorless solid ( 1.49 g, quant yield): MS(ES+) m/z 465.0,

467.0 (M + l ) .



Step 7. Preparation of 5-cyclopropyl-4 -(((S )-4 -((R )-l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l -

yl)methyl)-2-fluoro -N -(

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-(((5)-4 -((R )- l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l -yl)methyl)-2-

fluorobenzoic acid hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide.

and purification by preparative PLC, the title compound was obtained as a colorless solid (0.07 g,

9%): NMR (300 MHz,CDCl 3) δ 7.69 (d, J === 7.7 Hz, 1H), 7.32 -7.25 (m, 3H), 7.20-7. (m, .

3.98-3.85 (m, 1H), 3.62 (s, 2H), 3.39 (s, 3H), 3.04-2.92 (m, 1H), 2.65-2.57 (m, 1H), 2.50-2.41 ( ,

1H), 2.36-2. 19 (m, 4H), 1.98- 1.87 ( , Hi), 1.24 (·:!. ./ 6.7 / . 3H), .10 (d, J = 6.3 Hz, 3H), 0.98-

0.91 (m, 2 ). 0.66-0.59 ( , 2H); MS(ES+) m/z 542. 1, 544. 1 (M + 1) .

EXAMPLE 566

Synthesis of 5-cyc]opropyl -N -(cyc]opropylsulfonyl)-4 -(((S )-4 -((R )- l -(3,5-dichlorophenyl)ethyl)-3-

rnethylpiperazin- 1-yl)methy -2-fluorobenza ide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-(((5)-4 -((R )- l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l -yl)methyl)-2-

f!uorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0. 11 g, 14%): NMR (300 Mtlz,CDCi 3) δ 8.74 (br s, 1H), 7.70 (d, J =

7.8 Hz, Hi), 7.34-7.25 (m, 3H), 7.21 -7. 17 (m, I), 3.97-3.84 ( , Hi), 3.6 1 (s, 2H), 3.13-3.03 (m, I),

3.02-2.9 1 (m, 1H), 2.65 -2.57 (m, IH), 2.50-2.40 (m, Hi), 2.35-.2 17 (m, 4H), 1.98- 1.87 (m, Hi), 1.48-

1.40 (m, 2H), 1.24 (d, J = 6.5 Hz, 3H), 1.17-1 .06 (m, 5H), 0.98-0.90 (m, 2H), 0.66-0.59 (m, 2H);

MS(ES+) m/z 568.2, 570.2 (M + 1) .



EXAMPLE 567

Synthesis of 5-cyclopropyl-4 -(((S)-4-((S)- -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin- -

yl)methyl)-2-fluoro-N-(

Step 1. Preparation of 5-cyclopropyl-4-(((5)-4-((^-l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l -

yl)methyl)-2-fl orobenz

Following the procedure as described in Example 51'/step 2, and making variation as required to

replace r r -buty 4-(3,5-dichlorobenzyl)piperazine-l -carboxylate with iert-h 5-cyclopropyl-4-

(((S)-4 -((S)-l -(3,5 -dichlorophenyl)ethyl)-3-m the title

compound was obtained as a colorless solid (3 38 g, quant): MS(ES+) m/z 465 0, 467.0 (M + 1) .

Step 2. Preparation of 5-cyclopropyl-4 -(((S)-4-((S)- 1-(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l -

yl)methyl)-2-fluoiO-N-(me

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4-((3 -(3 ,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 5-cyckipropyi-4-((( S -4-(( )~l -(3,5-dicliloroplienyi)ethy!)-

fluorobenzoic acid hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamidt

and purification by preparative IIPLC, the title compound was obtained as a colorless solid (0.003

0 2%): MS(ES - m/z 542.2, 544.2 (M + 1)



EXAMPLE 568

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4 -(((S )-4 -((S )-l -(3,5-dichlorophenyl)ethyl)-3-

methylpiperazin- 1-y l)methy -2-fl orobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4-(((5)-4 -((S )- l -(3,5-dichlorophenyl)ethyl)-3-me1liylpipet^in-l -yl)methyl)-2-

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0.004 g, 0.2%): MS (ES-i-) m/z 568.2, 570.2 (M + 1).

EXAMPLE 569

Synthesis of 5-cyclopropyl-4 -(((R )-4-((/?)-l -(3,5-dichlorophenyl)ethyl)-3-methylpipera2dn- l -

yl)methyl)-2-fluoro -N -(me

Step 1. Preparation of 1-benzyl 4-( 7 -butyl) (R )-2-methylpiperazine- l,4-dicarboxylate

Follo wing the procedure as described in Example 565step 1, and making variation as required to

replace -butyl (S)-3-methylpiperazine-l-carboxylate with -buty i (i?)-3-methylpiperazine-l

carboxvlate, the title compound was obtained as a colorless oil ( 10.60 g, quant yield): NMR (300

MHz,CDCl 3) δ 7.39-7.26 ( , 5H),5. 16~5.06 ( , 2H), 4.37-4.23 (m, H), 4.12-3.70 (m, 3H), 3.16-2.91

( n. 2Ii), 2.88-2.68 (m, HI), 1.43 (s, 9Ii), 1.14 (d, J ------ 6.7 Hz, 3 !); MS(ES+) m/z 235.2 (M - Boc + H)



Step 2. Preparation of benzyl (if)-2-methylpiperazme- -carboxylate

Following the procedure as described i Example 565step 2, and making variation as required to

replace 1-benzyl 4-( -bu y l) (S )-2-methylpiperazine-l ,4-dicarboxylate with 1-benzyl 4-(/erf-butyl)

(i?)-2-methylpiperazine- 1,4-dicarboxylate, the title compound was obtained as a colorless oil (6.80 g,

82%): NM (300 MHz,CDCJ3) δ 7.36-7.24 (m, 5H), 5. 6-5.05 (m, 2H), 4.27-4. 17 (m, 1H), 3.88-

3.79 (m, 1H), 3.02 (td, J 12.5, 3.3 Hz, ), 2.95-2.82 (m, 2H), 2.77-2.70 ( n , I), 2.64 (td, J 2 .3

3.5 Hz, 1H), 1.49 (br s, iii), 1.21 (d, ./ 6.5 Hz, 3H); MS(ES+) m z 235 .1 (M + 1).

Step 3. Preparation of benzyl (R )-4-(4-(teri-butoxycarbonyl)-2-cyclopropyl-5-fluorobenzyl)-2-

methylpiperazine- 1-carboxylate

Following the procedure as described in Example 53 step 3, and making variation as required to

replace (S )-3-(3,5-dichlorophenoxy)piperidine, triiluoroacetic acid saitwith benzyl (R )-2-

methylpiperazine- 1-carboxylate, the title compound was obtained as a colorless solid (7.04 g, 90%):

H NMR (300 MHz, CDC13) δ 7.47 (d, = 7.4 Hz, IH), 7.36-7.25 (m, 5H), 7.14 (d, = 11.8 Hz, IH),

5.17-5.07 (m, 2H), 4.34-4.23 (m, H), 3.95-3.86 (m, IH), 3.58 (s, 2H), 3.17 (td, J = 12.7, 3.2 Hz, H),

2.74 (d, J ------ 1 .0 Hz, IH), 2.59 (d, J 11.1 Hz, H), 2.22 (dd, J ------- 11.0, 3.5 Hz, ill), 2.08 (td, J ------ 1.6,

3.3 Hz, IH), 2.0M .90 (m, IH), 1.56 (s, 9H), 1.26 (d. ./ 6.8 Hz, 3H), 0.94-0.86 (m, 2H), 0.65-0.57

(m, 2H); MS(ES+) m/z 483. 1 (M + 1) .

Step 4. Preparation of r -buty (R )-5-cyclopropyl-2-fluoro-4-((3-methylpiperazin- l -

yl)methyl)benzoate

Follo wing the procedure as described in Example 565step 4, and making variation as required to

replace benzyl (5)-4- (4-(tari-butoxycarbonyl)-2- cyciopropyl-5 -fluorobenzyl)-2-methylpiperazine- 1-

carboxylate with benzyl (R )-4-(4-(ieri-butoxycarbonyl)-2-cyclopropyl-5-fluorobenzyl)-2-



methylpiperazine- 1-carboxylate, the title compound was obtained as a colorless oil (4 19 g, 98%):

MS(ES+) m/'z 349.1 (M + 1).

Step 5 Preparation of r -buty 5-cyclopropyl -4-(((R)-4-((R)- l -(3,5-dichlorophenyl)ethyl )-3-

metbylpiperazin - -y])methy1)-2-fluorobenzoate and ten-butyl 5-cyclopropyl -4-(((i ?)-4-((5)-l-(3,5-

di

Following the procedure as described in Example 563 step 1, and making variation as required to

replace methyl 4-((( l S,4S)-2,5-diazabicyclo [2 .2 .1]heptan-2-yl)methyl )-5-cyclopropyl -2-

fluorobenzoate dihydrochloridewith tert-butyl (R)-5 -cyclopropyl -2-fluoro -4-((3-methylpiperazin- -

yl)methyl)benzoate and purification by flash chromatography (0 - 15% ethyl acetate (+ 10%

isopropanol, + 10% triethylamine) in hexanes. The first eiuting fraction was arbitrarily assigned

as r -butyl 5-cyclopropyl -4-(((R)-4 -((R)- l -(3,5-dichlorophenyl)ethyl )-3-methylpiperazin -l -

yl)methyl)-2-fluorobenzoate (1.12 g, 24%)): MS (ES+) m/z: 521 .2, 523.2 (M + 1). The second eiuting

fraction was arbitrarily assigned as ten-butyl 5-cyclopropyl-4-(((/?)-4-((S)- -(3,5-

dichlorophenyl)ethyl )-3-methylpiperazin - l-yl)methyl )-2-fluorobenzoate (2.07 g, 44%): MS(ES+) m/z

521.2, 523.2 (M + l).

Step 6. Preparation of 5-cyclopropyl -4-(((R)-4-((R)-l -(3,5-dichlorophenyl)ethyl )-3-methylpiperazin-

1-yl)methyl )-2-fluorob

Following the procedure as described in Example 5 7step 2, and making variation as required to

replace /erf-butyl 4-(3,5-dichlorobenzyl)piperazine - -carboxylate with r-b ty 5-cyclopropyl -4-

(((R)-4 -((R)-l -(3,5-dichlorophenyl)ethyl )-3-methylpiperazin - l-yl)methyl )-2-fluorobenzo the title

compound was obtained as a colorless solid (1.16 g, quant yield): MS(ES+) m/'z 465.1,

467.1 (M + l).



Step 7. Preparation of 5-cyclopropyl-4 -(((R )-4 -((R )-l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-

l-yl)methyl)-2-fluoro -N -(

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin -l -yl)methyl)-2-fluorobenzoic acid

with 5-cyciopropyl-4 -(((i )-4-((i )- l -(3^

fluorobenzoic acid hydrochloride, and to replace cyclopropanesulfonamidewith methylsulfonamide,

and purification by preparative HPLC, the title compound was obtained as a colorless solid (0. 3 g,

22%): NMR (300 MHz,CDCl ) .· 7.44 (d, J = 7.7 Hz, IH), 7.27 id. ./ 1.6 Hz, .? ! ). 7 .17 (dd, J =

1.7 Hz, 1H), 7.02 (d, = 12.2 Hz, 1H), 6.78 (br s, 1H), 3.93-3 .81 (m, 1H), 3.52 (s, 2H), 3.02 (s, 3H),

2.96-2.84 (m, 1H), 2.6 1-2.5 1 (m, H), 2.45-2.35 (m, 1H), 2.3 1-2. 1 (m, 3H), 1.99- 1.96 (m, H), 1.93-

1.84 ( , H ), 1.20 (d, J - 1.05, 3H), (d, - 6.2 Hz, 3H), 0.87-0.80 (m, 2H), 0.60-0.52 (m, 2H);

MS(ES-i-) m/z 542. 1, 544. 1 (M + 1).

EXAMPLE 570

Synthesis of 5-cyclopropyl-N -(cyclopropylsulfonyl)-4 -(((R )-4-((R )- l -(3,5-dichlorophenyl)ethyl)-3-

methylpiperazin- 1-yl)methy -2-fluorobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3 -(3,5 -dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyciopropyl-4-(((i?)-4 -((^)- l -(3,5-dicMorophenyl)ethyl)-3-methylpiperazm-l-y{)m

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0. 8 g, 30%): H NMR (300 MHz,CDCl3) δ 7.69 id. . 7.8 Hz, ill),

7.32-7.23 (m, 3H), 7.21-7. 17 (m, IH), 3.98-3 .83 (m, Hi), 3.61 (s, 2H), 3.12-3.02 (m, 1H), 3.02-2.92

(m, IH), 2.65-2.57 (m, 1H), 2.5 1-2.40 (m, I H), 2.35-2. 19 (m, 4H), 2.00-1 .87 (m, 1H), 1.47-1 .39 (m,

2H), 1.24 i d . 6.5 Hz, 3H), 1. 7-1 .06 (m, 5H), 0.98-0.90 (m, 2H)0.66-0.59 ( , 1): MS(ES+) m/z

568.2, 570.2 (M + 1).



EXAMPLE 571

Synthesis of 5-cyclopropyl-4 -(((R)-4-((S)-l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin- l -

yl)methyl)-2-fluoro -N-(methylsulfonyl)benzamide

Step 1. Preparation of 5-cyclopropyl-4 -(((R)-4-((S)-l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin- l -

yi)methy])-2-fluorobenzoic acid hydrochloride

Following the procedure as described in Example 5 7step 2, and making variation as required to

replace r r -b y 4-(3,5-dichlorobenzyl)piperazine-l -carboxylate with iert-h 5-cyclopropyl-4-

(((R)-4-(( -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin- l -yl)methyl)-2-fluorober^ the title

compound was obtained as a colorless solid (2.14 g, quant): MS(ES+) m/z 465 .1, 467. 1 (M + 1) .

Step 2. Preparation of 5-cyclopropyl-4 -(((R)-4 -((S)- -(3 ,5-dichlorophenyl)ethyl)-3 -methylpiperazin- 1-

yl)methyl)-2-fluoiO -N-(methylsulfonyl)benzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S)-5-cyclopropyl-4 -((3 -(3 ,5-dichlorophenoxy)piperidin- 1-yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4 -(((R)-4 -((S) -(3,5-dichlorophenyl)et^^

fluorobenzoic acid hydrochloride, and to replace cyclopropanesuifonamidewith methylsulfonamide,

and purification by preparative PLC, the title compound was obtained as a colorless solid (0.005 g,

0.5%): NMR (300 MFlz,CDCi ) δ 7.46 (d, J = 7.5 iz, 1H), 7.22-7. 18 (m, 1H), 7.17-7. 13 (m, 2F1),

6.99 (d, J = 12.2 Hz, 1H), 3.91-3.78 (m, 1H), 3.5 1 (s, 2H), 3.02 (s, 3H), 2.79-2.67 (m, 1H), 2.54-2.35

(m, 3H), 2.2 1-2. 11 (m, 2H), 1.94- 1.82 (m, 1H), 1.3 1 (d, . = 6.8 Hz, 3H), 1.25- 1.20 (m, 2H), 1.00 (d, /

6.1 Hz, 3H), 0.88-0.78 (m, 2H), 0.59-0.52 (m, 2H); MS(ES-) m/z 540.2, 542.2 (M - 1).



EXAMPLE 572

Synthesis of 5-cyclopropyl -N -(cyclopropylsulfonyl)-4 -(((R )-4-((S - l -(3,5-dichlorophenyl)ethyl)-3-

methylpiperazin- 1-yl)methy -2-fl orobenzamide

Following the procedure as described in Example 53 step 5, and making variation as required to

replace (S )-5-cyclopropyl-4-((3-(3,5-dichlorophenoxy)piperidin-l -yl)methyl)-2-fluorobenzoic acid

with 5-cyclopropyl-4 -(((R )-4-((5)- l -(3,5-dichlorophenyl)ethyl)-3-methylpiperazin-l -yl)methyl)-2-

fluorobenzoic acid hydrochloride, and purification by preparative HPLC, the title compound was

obtained as a colorless solid (0.01 g, ) ): H NMR (300 MHz,CDCl 3) δ 8.74 (br s, III), 7.69 (d, ./

7.8 Hz, 1H), 7.28-7.20 (m, 2H), 7.19-7. 13 (m, 2H), 3.94-3 .8 1 (m, 1H), 3.59 (s, 2H), 3.12-3.02 (m, 1H),

2.93-2.72 (m, 1H), 2.58-2.42 (m, 3H), 2.25-2. 16 (m, 1H), 1.97-1 .86 (m, 1H), 1.66- 1.49 ( , 2H), 1.47-

1.40 ( , 2H), 1.33 (d, J = 6.5 Hz, 3H), 1.17-1.08 (m, 2H), 1.05 (d, ,/ 6.3 Hz, 3H), 0.97-0.89 (m, 2H),

0.65-0.57 (m, 2H); MS(ES+) m/z 568.2, 570.2 (M + 1).

EXAMPLE 573

Synthesis of (S )-4-(( 1-(2-chloro-4-†luorobenz}4)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)

Following the procedure as described in Example 3 step 5, and making variation as required to replace

(R )-5-cyclopropyl-4-((l -(3,5-dichlorobenzyl)piperidin-3-yl)oxy)-2-fluorobenzoic acid with (S )-4-((l -

(2-chloro-4-fluorobenzyl)piperidin-3-yl)oxy)-5-cyclopropyl-2-fluorobenzoic acid, and to replace

cyclopropylsulfonamide with methanesulfonamide, the title compound was obtained as a colorless

solid (0.09 g, 55%): H NMR (300 MHz, CDC1 ) 07.55 (d, ./ 9.2 Hz, 1H), 7.46-7.41 (m, IH), 7 .11-

7.08 (m, IH), 6.96-6.89 (m, IH), 6.58 (d. ./ 14.6 Hz, III), 4.46-4.4 1 (m, III), 3.63 (s, 2H), 3.4 1 (s,

3H), 2.99-2.96 (m, IH), 2.73-2.70 ( , IH), 2.48-2.42 (m, IH), 2.36-2.29 (m, IH), 2.10-2.02 (m, 2H),

1.92-1 .86 (m, IH), 1.72-1 .56 (m, 2H), 0.96-0.90 (m, 2H), 0.69-0.64 (m, 2H); MS(ES+) m z 498.9,

500.9 (M + 1); MS(ES-) m/z 497.2, 499.2 (M - 1).



EXAMPLE 574

Synthesis of 4-((l-benzhydryl-4-methylpiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

Steps 1-2: Preparation of tert-butyl 4-((2-cyelopropy]-5-fluoro-4-((methy]sulfony])carbamoy1)-

phenoxy)methyl)-4-methylpiperidine- -earboxy late

The compound was prepared in a similar manner to Example 598 starting from 5-chloro-2,4-difluoro-

N-methylsulfonyl-benzamide and tert-butyl 3-(hydroxymethyl)-3-methylazetidine-l -carboxvlate.

Step 3 : Preparation of 4-((l-benzhydryl-4-methylpiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

A mixture of 4-(( 1-benzhydryl-4-methylpiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsuifonyl)benzamide (55 mg), trifluoroacetic acid (0.23 mL) in dichloromethane (0.68 mL

was stirred at 0°C for min then at rt for 1 h. 'The contents were concentrated under vacuum. To the

residue were added acetonitrile (2.3 mL), benzhydryl bromide (29 mg), and cesium carbonate (266

mg). The mixture was heated at 50°C for 4 hr. Extra benzhydryl bromide (6 mg) was added. The

mixture was heated at 50°C for 16 hr. Acidified with 0.5M a 2 0 4, the contents were extracted with

DCM (2x). The combined extracts were dried (Na2S0 4) . The crude was purified with HPLC (19.8

mg). LCMS (Method F): 4.7 i min, m z: 551.2 [M+H] +. NMR (400 MHz, DMSO-d6) δ

11.84 (s, III), 7.49 - 7.36 (m, 4H), 7.36 - 7.24 (m, 4H), 7.24 - 7.1 (m, 3H), 6.93 (d, J = 12.9 Hz,

1H), 4.35 (s, 1H), 3.84 (s, 2H), 2.31 - 2.15 (m, 2H), 2.04 - 1.94 (m, 1H), 1 76 - 1.60 (m, 2H), 1.55 -

.35 (m, 2 1 ). 1.06 (s, 3H), 0.92 - 0.80 (m, 2H), 0.68 - 0.58 (m, 2H).



EXAMPLE 575

Synthesis of 5-cyclopropyl-4-((l -(3,4-dichlorobenzyl)-4-methylpiperidin-4-yl)methoxy)-2-fluoro-N-

(methylsuifonyi)benzamide

The compound was prepared in a similar manner to Example 73 starting from tert -butyl 4-((2-

cyciopropyl -5-fluoro-4- ((methy

earboxylate (Example 73 step 1-2) and 3,4-diehlorobenzaidehyde LCMS (Method F): RT=4.73 min,

m z: 543.2 [M+H] +. ¾ NMR (400 MHz, DMSO-d6) δ 7 67 - 7.58 (m, 2H), 7.35 (dd, J = 8.3, 2.0 Hz,

. 7.20 (d, J 8.4 Hz, i l l ). 6.87 (d, J 2.8 Hz, i l l ). 3.83 (s, 2H), 3.72 (s, 2 !). 3. 5 (s, 3H), 2.78 -

2.62 (m, 2H), 2.07 1.95 (m, 1H), 1.76 - 1.64 (m, 2H), 1.57 - 1.43 (m, 2H), 1.09 (s, 3H), 0.94 - 0.83

( , 1). 0.68 - 0.55 ( , 2H).

EXAMPLE 576

Synthesis of5-eyclopropyl-2-fluoro-4-((l -((6-methoxypyridin-2-yl)methyl)

yl)methoxy)-N-(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 4-((2-

cyclopropyl-5-fluoro-4-((methylsulfonyl)carbamoyl)phenoxy)methyl)-4-methylpiperidine-l -

carboxylate (Example 73 step 1-2) and 6-methoxypicolinaldehyde.

LCMS (Method F): R 4 .25 min, m/z: 506.2 [M+H] +. *Ή NMR (400 MHz, DMSO-d6) δ 7.77 -

7.69 (m, III), 7.22 (d, . ' 8.5 Hz, 1H), 7.06 (d, ./ 7.3 Hz, I), 6.80 (dd. ./ 26.4, 10.5 Hz, 2H), 4.02

- 3.89 (m, 2 . 3.86 (s, 3H), 3.85 . 1.2 Hz, 2H), 3.05 (s, ·. 3.01 - 2.75 (m, 4H), 2.06 - 1.97

(m, 1H), .87 - 1.74 (m, 2H), .58 (s, 2H), 1.12 (s, 3H), 0.9 1 - 0.83 ( , 2H), 0.63 - 0.56 (m, 2H).



EXAMPLE 577

Synthesis of 5-cyclopropyl-4-(( 1-(4,5-dichloro-2-fluorobenzoyl)-4-methylpiperidin-4-yl)methoxy)-2-

fluoro-N-(methylsulfonyl)benzamide

To a solution of tert-butyl 4-((2-cyclopropyl-5-fluoro-4-((methylsulfonyl)carbamoyl)-

phenoxy)methyl)-4-metb.ylpiperidine - l-carboxylate (Example 73 steps -2, 56 mg) in

dichlorome thane (0.7 roL) at 0°C was added trifluoroacetic acid (0.17 mL). The mixture was stirred at

0°C for 10 min then at rt for 1 h. The contents were concentrated under vacuum. To the residue was

added dichloromethane (2.3 mL), 4,5-dichloro-2-fluorobenzoic acid (28 mg), DIPEA (0.09 mL,

cooled with ice-bath), and HBTU (30 mg). The mixture was stirred at rt for 1 hr. Acidified with 1:4

mixture of 0.5 M HC1 and 0.5 M NaH 2P0 , the contents were extracted with DCM (2x). The

combined DCM solutions were dried ( S0 4) . After filtration and concentration, The crude was

purified with HPLC (41 mg). LCMS (Method F): RT=6.50 min, m/z: 575.2 [M+H] +. NMR (400

MHz, DMSO~d6) δ 11.85 (s, ), 7.82 (d. V 8.9 Hz, i). 7.73 id. . 6.4 Hz, H), 7.18 (·:!. ,/ 8.3

Hz, 1H), 7.00 - 6.91 ( , Hi), 4.01 - 3.85 ( , 3H), 3.49 - 3.38 (m, III), 2.05 - 1.95 (m, IH), 1.74 -

1.55 (m, 2H), 1.56 - 1.45 ( , IH), 1.45 - 1.35 (m, H), 1.15 (s, 3H), 0.93 - 0.84 (m, 2H), 0.70 - 0.61

Synthesis of 5-cyclopiOpyl -4 -((l -(2,5 -dichlorobenzoyl )-4-methylpiperidin -4-yl)methoxy )-2-fluoro -N-

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 589 from tert-butyl 4-((2-cyclopropyl -5-

fluoro-4-((methylsulfonyl)carbamoyl)phenoxy)methyl )-4-methylpiperidine - l -carboxylate and 2,5-

dichlorobenzoic acid. LCMS (Method F): RT===6.256 min, m/z: 557.2 [M+H] +. H NMR (400 MHz,



DMSO-d6) δ 1 .85 (s, H), 7.62 - 7.43 (m, 3H), 7.19 (t, J = 8.0 Hz, IH), 6.93 (dd, J 12.9, 6.2 Hz,

i ). 3.99 (s, i). 3.89 (d, J - 4.9 Hz, 2 ), 3.41 (d, J 13.9 Hz, Hi), 3.26 3.17 (rn, 4 ). 2.01 (d, J ------

4.9 Hz, IH), 1.78 1.46 (rn. 4H), 1.40 id. ./ 13.6 Hz, ). 1.14 (d, J === 9.5 Hz, 3H), 0.93 - 0.82 (m,

2H 0.70 - 0.58 (m, 2H).

Synthesis of 4-(( 1-(4-chloro-2 -(trifluoiOmethyl)benzyl)piperidin-4-yl)methoxy)-

fluoro-N-(methylsulfonyl)benzamide

To a solution of 5-cyclopropyl-2-fluoro-N-methylsulfonyl-4-(4-piperidylmethoxy)benzamide

hydrochloride (60 mg) in 1,2-dicIiloroethane (2.2 mL) at 0°C was added DIPEA (0.075 mL), followed

by 4-f!uoro-2-(trifluoromethyl)benzaldehyde (39 mg) and sodium triacetoxyborohydride (91 mg). The

mixture was stirred at rt for 20 hr. Diluted with 0.5 M NaH 2P0 4, the contents were extracted with

DCM (3x). The combined org solutions were dried (Na SO ). After filtration and concentration, the

residue was purified with HPLC (55 mg). LCMS (Method G): RT=4.36 min, m/z: 563.14 [M+H] +.
NMR (400 MHz, DMSO-d6) δ 1.74 (s, 1H), 7.81 (d, J 8.5 Hz, 1H), 7.78 - 7.72 (m, 2H), 7. 5 (d, J

8.4 Hz, IH), 6.92 (d, ./ 12.9 Hz, HI), 3.95 (d, J 6.0 Hz, 2H), 3.62 (s, 2 ) , 3.27 (s, 3H), 2,83 (d, J

=== 11.1 Hz, 2H), 2.16 1.97 ( , 3H), 1.90 - 1.74 (m, 3H), 1.46 - 1.31 ( , 2H), 0.92 - 0.85 (m, 2H),

0.69 - 0.62 (m, 2H).

EXAMPLE 580

Synthesis of 4-((l-(2-chloro-5-(trifluoromethyl)benzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluoro-N-(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 591 from 5-cyclopropyl-2-fluoro-N-

methylsulfonyl-4-(4-piperidylmethoxy)benzamide hydrochloride and 2-chloro-5-



(trifluoromethyl)benzaldehyde. LCMS (Method G): RT-4.25 min, m/z: 563. 14 j i Sj . lH NMR

(400 MHz, DMSO-d6) δ 11.6 1 is. ll), 7.86 id. ./ 2.0 Hz, i ). 7.73 7.64 ( , 2H), 7.16 (d, J 8.4

Hz, ). 6.91 d. ./ 12.9 Hz, . 3.97 (d, ./ 6.0 Hz, 2Ή ), 3.72 (s, 2H), 3.26 (s, 11·. 2.92 (d, ./

11.2 Hz, 2H), 2.24 (t, ,/ = 1 .6 Hz, 2H), 2.08 - 1.96 (m, IH), 1.92 1.75 (m, 3H), 1.5 1 - 1.35 (m, 2H),

0.92 - 0.83 (m, 2H), 0.69 - 0.6 (m, 2H).

EXAMPLE 581

Synthesis of 4-((l-(3-ch!oro-2-fluoro-5-(lrifiuorom

cyclopropyl-2-fluoro-N-(methylsulfonyl)benzamide

Step 1: Preparation of methyl 4-[[l -[[3 -chloro-2-fluoro-5-(trifluoromethyl)phenyl]methyl]-4-

piperidyl]methoxy]-5 -cyclopropyl-2-fluoro-benzoate

To a solution of methyl 5-cyclopropyl -2-fluoro-4-(4-piperidylmethoxy)benzoate hydrochloride (A,

0.362 g, 1.00 mmol, -95% pure) in 1,2-dichloroethane (6.0 mL) at 0°C was added DIPEA (2,0 equiv.

2,00 mmol, 100 mass%), followed by 3-chloiO -2-fluoro-5-(trifluoromethyl)benzaldehyde (350 mg)

and sodium triacetoxyborohydride (636 mg). The mixture was stirred at rt for 20 hr. Diluted with

aqueous sodium bicarbonate solution, the contents were extracted with DCM (3x). The combined org

solutions were dried (Na SC ) . After filtration and concentration, the crude was purified with flash

chromatography (0-40% EtOAc/heptane) to afford the product (498 mg).

Step 2 : Preparation of 4-[[l -[[3-chloro-2-fluoro-5-(trifluoromethyl)phenyl]methyl]-4-

piperidyl]methoxy]-5 -cyclopropyl-2-fluoro-benzoic acid

To a mixture of methyl 4-[[l -[[3 -chloro-2-fluoro-5-(trifluoromethyl)phenyl]methyl]-4-

piperidyl]methoxy]-5-cyc ]opropyl-2-fluoro-benzoate (A, 0.480 g, 0.927 mmol) and KOH (57 mg) in

methanol (4.6 mL) was slowly added water (0.46 mL). The resulting mixture was stirred at 40°C for

16 hr. Extra 0 .1 eq of KOH was added. The mixture was heated at 60°C for 20 hr. LCMS showed

completion. The contents were concentrated under vacuum. Used as-is.

Step 3: Preparation of 4-[[l -[[3 -chloro-2-fluoro-5-(trifluoromethyl)phenyl]methyl]-4-

piperidyl]methoxy]-5 -cyclopropyl-2-fluoro-N-methylsulfonyl-benzamide



A mixture of crude 4-[[l -[[3-chloro-2-fluoro-5-(trifluoromethyl)phenyl]methyl]-4-

piperidyl]methoxy]-5-cyclopiOpyl-2-fluoro-benzoic acid potassium salt (60.0 mg) from the previous

step, methanesulfonamide (41 mg), HBTU (62 mg) and DIPEA (0.037 mL) in 1,2-dichloroethane ( 1.6

mL) was stirred at 4 0 C for 1 r . LCMS showed completion. Acidified with 0.5M NaH 2P0 , the

contents were extracted with DCM (3x). The combined extracts were dried (Na2S0 4 . The crude was

purified with HPLC (16.2 mg). LCMS (Method G): Γ 5.7! min, m/z: 581.1 [M+H] . NMR (400

MHz, DMSO-d6) δ 11.59 (s, IH), 8.05 - 7.98 (m, 1H), 7.83 - 7.75 (m, H), 7.15 (d, ./ = 8.3 Hz, H),

6.89 (d, J 12.9 Hz, H), 3.94 (d, ./ 5.9 Hz, 1). 3.73 (s, 2H), 3.24 (s, 3 2 .9 (d, ./ 1 .2 Hz,

2H), 2.25 - 2. 0 (m, 2H), 2.05 .96 (m, . 1.80 (d, J .9 Hz, 3 ). 1.39 (d, J 11.9 Hz, 2 !).

0.93 0.83 (m, 2H), 0.69 - 0.6 1 (m, 2H).

EXAMPLE 582

Synthesis of 4-(( -(3-chloro-2-fluoro-5-(1rifluoromethyl)berizyl)piperidin-4-yl)methoxy)-5-

cyclopropyl-N-(cyclopro

The compound was prepared in a similar manner to Example 587 from 4-[[l -[[3-chloro-2-fluoro-5-

(trifluoromethyl)phenyl]methyl]-4-piperidyl]methoxy]-5 -cyclopropyl-2-fluoro-benzoic acid and

cyclopropanesulfonamide. LCMS (Method F): RT=4.98 min, m/z: 607.2 [M+H] +. MR (400

MHz, DMSO-d6) δ 1 .69 (s, H), 8.03 - 7.97 (m, H), 7.80 - 7.74 (m, H), 7.16 (d, ./ 8.5 Hz, 1 ),

6.83 (d, ./ 12.9 Hz, IH), 3.92 (d, . 5.8 Hz, 2H), 3.70 -- 3.63 (m, 2 ), 3.04 - 2.93 ( n. H), 2.86 id.

./ 11.1 Hz, 2H), 2.14 - 2.05 (m, 3H), 2.04 - 1.96 (m, IH), 1.78 (d, ./ 10.9 Hz, 3H), 1.44 - 1.3 1 (m,

2H), 1.04 - 0.9 1 (m, 3H), 0.90 - 0.83 (m, 2H), 0.65 - 0.58 (m, 2H).



EXAMPLE 583

Synthesis of N-(azetidm- l -ylsulfonyl)-4-(( l -(3-chloro-2-fl

yl)methoxy)-5-cyclopropyl-2-fluorobenzamide

The compound was prepared in a similar manner to Example 587from 4-[[l-[[3-chloro-2-fluoro-5-

(trifluoromethyl)phenyl]methyl]-4-piperidyl]methoxy]-5-cyclopropyl-2-fluoro-benzoic acid and

azetidine- 1-sulfonamide. LCMS (Method F): RT=5.04 min, m/z: 622.2 [M+H] +. ¾ NMR (400 MHz,

DMSO-d6) δ 11.47 (s, 1H), 8.03 - 7.97 (m, III), 7.81 - 7.74 (m, III), 7.15 (d, J 8.3 Hz, 1H), 6.90 (d,

J ----- 12.8 Hz, H i ). 4.06 3.90 (m, 6H), 3.68 (s, 2H), 2.88 . ./ . Hz, 2H), 2.19 - 2.06 (m, 4H),

2.06 - 1.97 ( , 1H), 1.79 (d, ,/ = 1.4 Hz, 3H), 1.46 1.3 1 (m, 2H), 0.93 - 0.84 (m, 2H), 0.69 - 0.61

( , 1).

EXAMPLE 584

Synthesis of 4-((l -(4-chloro-2-(trifluoromethyl)beiizyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluoro-N-(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 585from 5-cyclopropyl-2-Auoro-N-

methylsulfonyl-4 -(4-piperidylmethoxy)benzamide hydrochloride and 4-chloro -2-

(trifluoromethyl)benzaldehyde. LCMS (Method G): RT=4.36 min, m/z: 563. 14 [M+H] +.

! NMR (400 MHz, DMSO-d6) δ 1 .74 (s, i l l ). 7.8 1 (d, J 8.5 Hz, 1). 7.78 - 7.72 (m, 2H), 7.15

d. ./ 8.4 Hz, . 6.92 (d, J === 12.9 Hz, 1H), 3.95 id . ./ 6.0 Hz, 2H), 3.62 (s, 2 11). 3.27 (s, 3H), 2.83

(d, . = 11.1 Hz, 2H), 2 .16 - 1.97 (m, 3H), 1.90 - 1.74 (m, 3H), 1.46 - 1.3 1 (m, 2H), 0.92 - 0.85 (m,

2H), 0.69 - 0.62 (m, 2H).



EXAMPLE 585

Synthesis of 4-((l-(4-bromo-2-(trifluoromethyl)benzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-

fluoro-N-(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 585from 5-cyciopropyl-2-fluoro-N-

methylsulfony]-4-(4-piperidy]methoxy)benzamide hydrochloride and 4-bromo-2-

(trifluorornethyl)benzaldehyde. LCMS (Method G): 4.44 min, m z: 609.09 [M · ! . I NMR

(400 MHz, DMSO-d6) δ 11.74 (s, !Si ). 7.93 - 7.82 (m, 2H), 7.74 d. ./ 8.4 Hz, H i). 7.15 (d, ./ 8.4

Hz, 1H), 6.92 (d,J= 13.0 Hz, H), 3.96 (d, J = 6.1 Hz, 2H), 3.61 (s, 2H), 3.28 (s, 3H), 2.89 - 2.77 (m,

2IT), 2.17 - 1.96 (in. 3 ). 1.90 - 1.72 ( n , 3 ) , 1.46 - 1.31 (m, 2H), 0.94 - 0.82 (m, 2H), 0.71 - 0.61

(m, 2H).

EXAMPLE 586

Synthesis of 5-cyclopropyl-2-fluoro-4-((l-(4-fluoro-2-(tjifluoromethyl)benzyl)piperidin-4-

yl)methoxy)-N-(methyls l

The compound was prepared in a similar manner to Example 585from 5-cyclopropyl-2-fluoro-N-

methylsulfony]-4-(4-piperidy]methoxy)benzamide hydrochloride and 4-fluoro-2-

(trifluoromethyl)benzaldehyde. LCMS (Method G): RT-4.18 min, m/z: 547.17 \ ί · | .

H NMR (400 MHz, DMSO-d6) δ 11.71 (s, IH), 7.82 (dd, J = 8.6, 5.8 Hz, IH), 7.61 - 7.49 (m, 2H),

7.15 (d, J = 8.3 Hz, IH), 6.92 ( J = 13.0 Hz, IH), 3.95 (d, = 6.2 Hz, 2H), 3.62 (s, 2H), 2.84 (d, J =

1 . 1 Hz, 2H), 2.17 - 1.96 (m, 3H), 1.90 - .73 (m, 3H), 1.46 - 1.3 1 (m, 2H), 0.93 - 0.84 (m, 2H),

0.69 - 0.62 (m, 2 ) .



EXAMPLE 587

Synthesis of 4-((l -(4-bromo-3-chlorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 58 ro 5-cyclopropyl-2-fluoro-N-

rnethylsiilfony]-4-(4-piperidy]meihoxy)benzamide hydrochloride and 4-bromo-2-chlorobenzaldehyde.

LCMS (Method G): RT===4. 13 in , m/z: 575 06 l l . NMR (400 MHz, DMSO-d6) δ 7.76 (d, J

= 8.2 Hz, 1H), 7.61 (d, J = 2.0 Hz, 1H), 7.27 (dd, = 8.2, 2.0 Hz, I H), 7 .17 (d, J = 8.4 Hz, H), 6.86

(d, ./ 12.9 Hz, IH), 3.94 (d, ./ 5.9 Hz, 2H), 3.67 (s, 2H), 3 . 6 (s, 3 2.97 (d, ./ 1.2 Hz, 2H),

2.25 (s, 2H), 2.06 - 1.96 (m, IH), 1.83 (ά , ,J ------ 12,8 Hz, 3H), 1.42 id. . 12.2 Hz, 2H), 0.92 - 0.83 (m,

2H), 0.67 - 0.58 ( , 2H).

EXAMPLE 588

Synthesis of 4-(( l-(4-bromo-2,5-difluorobenzyl)piperidin-4-yl)methoxy)-5 -cyclopiOpyl-2-fluoiO-N-

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 585from 5-cyclopropyl-2-fluoro

methylsulfonyl-4-(4-piperidylmethoxy)benzamide hydrochloride and 4-bromo-2,5-

dif!uorobenzaldehyde. LCMS (Method G): RT-4. 19 min, m/z: 577.08 [M+H] +. ' NMR (400 MHz,

DMSO-d6) δ 11.46 (s, 1H), 7.7 1 (dd, J - 8.9, 5.7 Hz, IH), 7.44 (dd, J = 9.1, 6.2 Hz, I H), 7.15 (d, J =

8.3 Hz, IH), 6.89 id. . 12.9 Hz, IH), 3.94 (d, - 5.9 Hz, 2H), 3.62 (s, 2H), 3.23 (s, 3 2.93 (d, ./

11.2 Hz, 2H), 2.19 (t, ./ = 11.5 Hz, 2H), 2.05 - 1.96 (m, IH), 1.80 (d, ./ = 12.4 Hz, 3H), 1.48 1.32 (m,

2H), 0.92 - 0.83 (m, 2H), 0.68 - 0.60 ( , 2H).



EXAMPLE 589

Synthesis of 4-((l -(4-bromo-2-fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 585from 5-cyclopropyl-2-fluoro-N-

methylsulfonyl-4-(4-piperidylmethoxy)benzamide hydrochloride and 4-bromo-2,5-

difluorobenzaldehyde. LCMS (Method G): RT=4. min . m/z: 559.09 [M+H] . Ή NMR (400 MHz,

DMSO-d6) δ 7.54 (dd, J 9.7, 1.8 Hz, IH), 7.47 - 7.37 (m, 2H), 7. 16 (d, J = 8.5 Hz, H), 6.87 (d, J =

12.9 Hz, II), 3.93 id. J - 5.9 Hz, 2H), 3.67 (s, 2H), 3. 9 (s, 3 ), 2.96 (d, J .2 Hz, 2 ), 2.24 (s,

2H), 2.05 - 1.96 (m, ). 1.8 1 . ./ 11.8 Hz, 3H), 1.47 1.32 (m, 2H), 0.92 0.83 (m, 2H), 0.67 -

0.59 (m, 2H).

EXAMPLE 590

Synthesis of 4-(( l-(3-chloro-5-cyanobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl-2-fluoro-N-

(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 585from 5-cyclopropyl-2-fluoro-N-

methylsulfonyl-4-(4-piperidylmethoxy)benzamide hydrochloride and 3-chloro-5-formylbenzonitrile.

LCMS (Method G): RT=3.96 min, m/z: 520. 15 [M+H] . H NMR (400 MHz, DMSO-d6) δ 11.42 (s.

H), 7.96 (t, J 1.8 Hz, 1H), 7.8 1 - 7.74 (m, 2H), 7.16 (d, ,/ = 8.4 Hz, H), 6.89 (d, J = 12.9 Hz, H),

3.95 (d, J 5.9 Hz, 2 ). 3.68 (s, 2H), 3.22 (s, 3H), 2.92 (d, J 11.2 Hz, 2H), 2.19 (t, J 11.6 Hz, 2 ).

2.06 - 1.95 (m, ). 1.91 - 1.74 (m, 3 . 1.50 - 1.32 (m, 2H), 0.94 0.82 (m, 2H), 0.69 - 0.60 (m,

2H).



EXAMPLE 591

Synthesis of 4-(( l-(3-cyano-4-fluorobenzyl)piperidin-4-yl)methoxy)-5-cyclopropyl

(methylsulfonyi)benzamide

The compound was prepared in a similar manner to Example 585from 5-cydopropyl-2-fluoro-N-

methylsu1fony]-4-(4-piperidy]methoxy)benzamide hydrochloride and 2-fluoro-5-formylbenzonitrile.

LCMS (Method G): R Γ 3.85 min, m/z: 504 17 l l .

H NMR (400 MHz, DMSO-d6) δ 7.87 (dd, J = 6.3, 2.2 Hz, 1H), 7.80 - 7.72 (m, 1H), 7.57 - 7.48 (m,

1H), 7. 6 (d, J = 8.4 Hz, 1H), 6.88 (d, = 2.9 Hz, 1H), 3.94 d. ./ 6.0 Hz, 2H), 3.70 (s, 1). 3.19 (s,

3 ), 2.96 id. J - .3 Hz, 2 2.24 (t, J 11.6 Hz, 2H), 2.05 - 1.96 ( , ), .92 .76 (rn, .

1.49 - 1.33 (m, 2H), 0.92 - 0.83 (m, 2H), 0.68 - 0.60 (m, 2H).

EXAMPLE 592

Synthesis of 5-cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(6-(trifluoromethyl)pyridin-2-

yl)piperidin-4-yl)methoxy)benzamide

Step 1: Preparation of 5-chloro-2-fluoro-N-methylsulfonyl-4-[[l -[6-(1rifluoromethyl)-2-pyridyl]-4-

piperidyl]methoxy]benzamide

To solution of (l -[6-(trifluoromethyl)pyridin-2-yl]piperidin-4-y])methanol ( 169 mg) and 5-chloro-2,4-

difluoro-N-methylsuifonyi-benzamide ( 175 mg) in DMSO (2.5 mL) at 14°C (bath) was added

potassium tert-butoxide ( 175 mg). The mixture was stirred at rt for 1 r. Diluted with EtOAc, the

contents were washed with 1/4 mixture of 0.5M HC and 0.5M NaH P0 4 (2x) and brine ( x), dried

(Na2S0 ) . After filtration and concentration, the crude was purified with flash chromatography (0-2%

MeOH/DCM with 0.5% C to give the product (205 mg).

Step 2 : Preparation of 5-cyclopropyl-2-fluoro-N-(methylsulfonyl)-4-((l -(6-(trifluoromethyi)pyridin-2-

yl)piperidin-4-y])methoxy)benzamide



A mixture of 5-chloro-2-fluoro-N-memylsulfonyl-4-[[l-[6-(trifluoromethyl)-2-pyridyl]-4-

piperidyl]methoxy]benzamide (205 mg), cyclopropylboronic acid (109 mg), and potassium phosphate

(523 mg) in water (0 4 mL) and toluene (8 0 m .) was purged with nitrogen for 0 min.

Tricyclohexylphosphoniumtetrafluoroborate (46 mg) and palladium acetate ( 4 mg) were added. The

resulting mixture was stirred under nitrogen at 95°C for 40 hr. Acidified with 1/4 mixture of 0.5 M

H and 0.5 M NaH2PC the contents were extracted with DCM (2x) The combined DCM solutions

were dried ( 2S0 4) . After filtration and concentration, the crude was purified with HPLC (37.5 mg).

LCMS (Method G): RT=7.99 min, m/z: 5 6.2 | · | . ί ! NMR (400 MHz, DMSO-d6) δ 1.84 (s,

i). 7.76 - 7.67 ( , 1). 7.15 dd. ./ 9.8, 8.6 Hz, 2 !). 6.98 (d, ./ 7.2 Hz, ill), 6.90 (d, - 12,9 Hz,

! ). 4.38 (d, ./ 13.2 Hz, 2H), 3.98 . ./ 6.2 Hz, 2 !. 3.23 (s, 3H), 2.94 (td, J === 12.7, 2.6 Hz, 2H),

2.12 (s, 1H), 2.04 - .94 (m, 1H), 1.92 - 1.81 (m, 2H), 1.43 - 1.28 (m, 2H), 0.88 - 0.80 ( , 2H), 0.68

- 0.59 (m, 2H).

EXAMPLE 593

Synthesis of 4-(( l -(3-ch ro -2-fluoro-5-(1 ifl uoromethyl)benzyl)-3-methylazetidin-3-yl)methoxy)-5-

cyclopropyl-2-fluoro-N-(methylsulfonyl)benzamide

Steps 1-2: Preparation of tert-butyl 3-[[2-cyclopropyl-5-fluoro-4-

(methylsulfonylcarbamoyl)phenoxy]methy3]-3~metliyl~azetidine-

The compound was prepared in a similar manner to Example 598starting 5-chloro-2,4-difluoro-N-

methylsulfonyl-benzamide and tert-butyl 3-(hydroxymethyi)-3-methylazetidine-l-carboxyiate

Step 3 : Preparation of 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-3-methylazetidin-3-

yl)methoxy)-5-cyclopropyl-2-fluoro-N-(methylsulfonyl)benzamide

The compound was prepared in a similar manner to Example 73 starting from tert-butyl 3-[[2-

cyciopropyl-5-fiuoro-4-(methyisulfonylcarbamoyl)phenoxy]methy]]-3-methy

carboxylate and 3-chloro-2-fluoro-5-(trifluoromethyl)benzaldehyde. LCMS (Method G): RT=5.66

min, m/z: 567. 1 I . ¾ NM (400 MHz, DMSO-d6) δ 11.68 (s, 1H), 8.01 (dd, J = 6.5, 2.2 Hz,



1H), 7.74 (dd, / 5.9, 2.3 Hz, H), 7.20 (d, J = 8.5 Hz, 1H), 6.94 (d, = 2.8 Hz, H), 4.06 (s, 2H),

3.84 (s, 2H), 3.39 (d, J 7.3 Hz, 2H), 3.23 (s, 3H), 3.14 (d, ./ 7.3 Hz, 2H), 2.09 - 1.98 (m, H), 1.36

(s, 3H), 0.92 - 0.82 (m, 2H), 0.70 - 0.61 (m, 2 )

EXAMPLE 594

Synthesis of 5-Cyclopropyl-4-((l -(3,5-dichloro-2-cyanobenzyl)piperidin-4-yl)methoxy)-2-fluoro-N-

(methylsulfonyl)benzamide

Step 1: Preparation of l-(bromomethyl)-3,5-dichloro-2-iodobenzene

2,2'-azobis(2-methylpropionitrile) (149 mg, 0.91 mmol) was added to a solution of 1,5-

dichloro-2-iodo-3-methylbenzene (2.6 g, 9.1 mmol) and N-bromosuccinimide (1.8 g, 10.0

mmol) in acetonitrile (70 mL), the reaction mixture was stirred at 80°C for 16 h, diluted with

water (50 mL) and extracted with ethyl acetate (100 mL x 3), the combined organic layers

were washed with brine (50 mL), dried over anhydrous sodium sulfate, filtered and

concentrated. The residue was purified by silica gel column chromatography (eluting with



petroleum ether) to afford the target compound (1 26 g, yield: 38%) as a white solid.

NMR (500 MHz, CDC13) : δ 7.44-7.43 (m, 1H), 7.41-7.40 (m, 1H), 4,61 (s, 2H).

Step 2 : Preparation of methyl 5-cyclopropyl-4-((l-(3,5-dichloro-2-iodobenzyl)piperidin-4-

yl)methoxy)-2-fluorobenzoate

A mixture of l-(bromomethyl)-3,5-dichloro-2-iodobenzene (200 mg, 0.55 mmol), methyl 5-

cyclopropyl-2-fluoro-4-(piperidin-4-ylmethoxy)benzoate hydrochloride (188.7 mg, 0.55

mmo), sodium iodide (245.9 mg, 1.65 mmol) and potassium carbonate (227.7 mg, 1.65

mmol) in acetonitrile (40 mL) was stirred at 80 °C for 16 h . The reaction mixture was diluted

with ethyl acetate ( 100 mL) and brine (50 mL), and the organic layer was separated, washed

with brine (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The

residue was purified by silica gel chromatography (eluting with 20% ethyl acetate in

petroleum ether) to give the target compound (240 mg, 74%) as a pale yellow oil. LCMS

(ESI) m/z: 592.0 ( H I .

Step 3 : Preparation of methyl 5-cyclopropyl-4-((l-(3,5-dichloro-2-cyanobenzyl)piperidin-4-

yl)methoxy)-2-fluorobenzoate

A mixture of methyl 5-cyclopropyl-4-((l-(3,5-dichloro-2-iodobenzyl)piperidin-4-

yl)methoxy)-2-fluorobenzoate (150 mg, 0.25 mmol) and copper cyanide (45.0 mg, 0.50

mmo) in N-methylpyrolidone (5.0 mL) was stirred under microwave at 150 °C for 1.0 h . The

reaction mixture was diluted with ethyl acetate (300 mL), filtered, the filtrate was washed

with water (50 mL) and brine (50 mL), dried over anhydrous sodium sulfate, filtered and

concentrated. The residue was purified by silica gel chromatography (eluting with 20% ethyl



acetate in petroleum ether) to give the target compound (35.0 mg, 14%) as a pale yellow oil.

LCMS (ESI) m/z: 491.1 | l l .

Step 4 : Preparation of 5-cyclopropyl-4-((l-(3,5-dichloro-2-cyanobenzyl)piperidin-4-yl)methoxy)-2-

fiuorobenzoic acid

A mixture of methyl 5-eyc!opropyi-4-((l -(3,5-dichloro-2-cyanobenzyl)piperidin-4-yl)methoxy)-2-

fluorobenzoate (35 mg, 0.07 mmol) and lithium hydroxide (42 mg, 1.75 mmol) in THF (5 mL ) and

water (5 mL) was stirred at room temperature for 16 h. The mixture was adjusted to pH 2-3 with H

(2M), extracted with ethyl acetate (10 x 2 mL), the combined organic layers were washed with brine

( mL), dried over anhydrous sodium sulfate, filtered and concentrated to give the crude product as a

pale yellow solid. The solid was used in next step without farther purification. LCMS (ESI) m/z:

477.1 [M+H]+.

Step 5 : Preparation of 5-Cyclopropyi-4-((l-(3,5-dichloro-2-cyanobenzyl)piperidin-4-yl)methoxy)-2-

f uoro-N-(methy] sulfonyl

A mixture of 5-cyc]opropy1-4-((l-(3,5-dichloro-2-cyanobenzyl)piperidin-4-yl)methoxy)-2-

fluorobenzoic acid (30 mg, 0.07 mmol), methanesulfonamide ( 1 mg, 0.1 i mmol), l-ethyl-(3-

dimethylaminopropyijcarbodiimide hydrochloride (27 mg, 0.14 mmol) and N,N-dimethyl-4-

aminopyridine (17 mg, 0 14 mmol) in DCM (4 mL) was stirred at room temperature for 16 h. The

reaction mixture was diluted with DCM (30 mL), washed with HC1 (2.0 M, 5 mL), water (5 mL) and

brine (10 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was

purified by reverse phase Combiflash (30-40% MeCN in 0.1% NH4HCO 3) to give the target product

(23 mg, 38%) as a white solid. LCMS (EST) Method A : RT 5.68 min, m/z: 554.1 [M+H]+. NMR

(400 MHz, ! S ) :/„ δ 7.91 (d, J 4.0 Hz, 1H), 7.65 id. ./ 4.0 Hz, ill), 7.15 (d, J 8.4 Hz, 1H),

6.90 (d, J === 16.0 Hz, IH), 3.95 (d, ./ 4.0 Hz, .?! ). 3.67 (s, 2 !. 3.23 (s, 3H), 2.87-2.84 (m, 2H), 2.18-



2.12 (ra, 2H), 1.99-2.02 (m, 1H), 1.80-1.77 (m, 3H), 1.39-1.36 (ra, 2H), 0.90- 0.87 (m, 2H), 0.67-0.64

(m, 2H).

EXAMPLE 595

Synthesis of 4-((l -(3-chioro-2-fluoro-5-(triftuorome^

cyelopropyl-2-fluorc>N-(methylsulfbnyi)henzamide



Step 1: Preparation of 1-(tert-butyl) 4-ethyl 4-cyanopiperidine-l,4-dicarboxylate

Lithium hexamethyldisilazide ( 1 M, 20 mL, 20 mmol) was added dropwise to a solution of tert-butyl

4-cyanopiperidine-l-carboxylate (2.1 g, 10 mmol) in anhydrous THF (30 mL) at -78 °C. The

resulting mixture was stirred at this temperature for 1 h, then ethyl carbonochloridate (2.2 g, 20 mmol)

was added at -78 °C and stirred at this temperature for 1 h. The reaction was quenched with sodium

bicarbonate aqueous solution ( 1 M, 30 mL) and extracted with ethyl acetate (100 mL x 3), the

combined organic layers were washed with brine (20 mL), dried over anhydrous sodium sulfate,

filtered and concentrated. The crude product was purified by silica column chromatography (eluting

with 10-25% ethyl acetate in petroleum ether) to give product as colorless oil (2.8 g, 99%). LCMS

(ESI) nvz: 183.1 [M-99] +.

Step 2 : Preparation of r -buty 4-cyan -4-(hydroxymethyl)piperidine -l -carboxylate

Sodium borohydride (1.5 g, 40 mmol) was added to a solution of 1-tert-butyl 4-ethyl 4-

cyanopiperidine- l ,4-dicarboxylate (2.8 g, 0 mmol) in MeOH (30 mL) at 0 °C, the reaction mixture

was stirred at room temperature for 1 h. 'The solvent was removed under reduced pressure and the

crude was diluted with water (30 ml), extracted with ethyl acetate (50 mL x 3), washed with brine (20

mL), dried over anhydrous sodium sulfate, filtered and concentrated to get crude product (2.4 g, 99%).

The crude was used directly in the next step without further purification.



Step 3 : Preparation o -huty! 4-cyano-4-(tosyloxymethy])piperidine-l -carboxylate

Sodium hydride (2.0 g, 50 mmol) was added to an ice-cooled solution of tert-butyl 4-cyano-4-

(hydroxymethyl)piperidine- -carboxylate (2.4 g, mmol) in anhydrous T' F (20 m ) and stirred for

h, then a solution of tosyl chloride (3.8 g, 20 mmol) in THF ( 0 mL) was added and the mixture was

stirred at room temperature for 16 h. The mixture was quenched with water (40 mL), extracted with

ethyl acetate (50 mL χ 3), washed with brine (40 mL), dried over anhydrous sodium sulfate, filtered

and concentrated. The crude product was purified by silica column chromatography (eluting with

25% ethyl acetate in petroleum ether) to give product as white solid (2.0 g, 50%). LCMS (ESi) m/z:

295.1 [M-99f.

Step 4 : Preparation of r -butyl 4-cyano-4-((2-cyclopropyl-5-fluoro-4-(methoxycarbonyl)-

phenoxyjm ethyl) piperidine-1 -carboxylate

A mixture of tert-butyl 4-cyano-4-(tosyloxymethyl)piperidine-l -carboxylate (1.0 g, 2.5 mol),

methyl 5-cyclopropyl-2-fluoro-4-hydroxybenzoate (525 mg, 2.5 mmol) and potassium carbonate(l.l

g, 7.5 mmol) in DMF (10 mL) in a sealed tubewas stirred at 120 °C for 4 h. The reaction mixture was

diluted with water (40 mL), extracted with ethyl acetate (50 mL 3), washed with brine (20 mL),

dried over anhydrous sodium sulfate, filtered and concentrated to get crude product (1.0 g, 93%). The

crude was used directly in the next step without further purification. LCMS (ESI) m/z: 433.1 [M+l] +.

Step 5 : Preparation of methyl 4-((4-cyanopiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

hydrochloride



Hydrochloride in 1,4-dioxarte (4 M, 20 mL) was added to a solution of tert-hutyi 4-cyano-4-((2-

cyclopropyl-5-fluoro-4-(methoxycarbonyl)phenoxy)methyl)piperidine-l-carboxylate (1.0 g, 2.3

mmol) in 1,4-dioxane, the reaction mixture was stirred at room temperature for 1 h. The solution was

concentrated to give a brown solid, which was recrystallized in ethyl acetate (4 mL) to give the target

compound as a gray solid (0.6 g, 74%). LCMS (ESI) m/z: 333.1 [M-HCl+lf.

Step 6 : Preparation of (3-chloiO-2-fluoro-5-(trifluoromethyl)phenyl)methanol

Borane-tetrahydrofuran complex ( M, 20 mL, 20 mmol) was mixed with 3~chloro-2-†Tuoro~5~

(trifluoromethyl)benzoic acid (480 mg, 2 mmol) at 0 °C, the reaction mixture was stirred at room

temperature for 1 h, quenched with MeOH (20 mL). The solvents were removed under reduced

pressure to give crude product (400 mg, 87%) which was used directly in the next step without further

purification. LCMS (ESI) m/z: 227.1 [M-i] ~.

Step 7 : Preparation of 3-chloiO-2-fluoro-5-(trifluoromethyl)benzyl methanesulfonate

Methanesulfonyl chloride (60 mg, 0.52 mmol) was added dropwise to a mixture of (3-chloro-2-fluoro-

5-(trifluoromethyl)phenyl)methanol (100 mg, 0.44 mmol) and triethylamine (90 mg, 0.88 mmol) in

DCM (10 mL) at 0 °C. The reaction mixture was stirred at room temperature for 16 h, diluted with

DCM (20 mL), washed with water (10 mL*2), dried over anhydrous sodium sulfate, filtered and

concentrated to get crude product ( 130 mg, 96%). The crude was used directly in the next step

without further purification. LCMS (ESI) m/z: 307.1 [M +1] .



Step 8 : Preparation of methyl 4~((] -(3-chloro-2-fluoiO-5-(nifluoromethy1)betTzyl)-4-cyanopiperidiii-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate

A mixture of 3-chloiO-2-fluoro-5-(trifluoromethyl)benzyl methanesulfonate (100 mg, 0.33 mmol),

methyl 4-((4-cyanopiperidin-4-yl)methoxy)-5-cyclopropyl-2-fluorobenzoate hydrochloride (122 mg,

0.33 mmol) and potassium carbonate ( 37 mg, 0.99 mmol) in acetonitrile (10 mL) was stirred at 80 °C

for 6 h. The reaction mixture was diluted with ethyl acetate (100 mL) and brine (50 mL), washed

with brine (50 mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was

purified by silica gel chromatography (eluting with 20% ethyl acetate in petroleum ether) to give the

target compound (80 mg, 45%) as a pale yellow oil. LCMS (ESI) m/z: 543.0 M -i i .

Step 9 : Preparation of 4-((l -(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-cyanopiperidin-4-

yl)methoxy)-5-cyclopropyl-2- luorobenzoic acid

A mixture of methyl 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-cyanopiperidin-4-

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate (80 mg, 0.15 mmol) and lithium hydroxide (36 mg, 1.5

mmol) in THF (3 mL ) and water (3 mL) was stirred at 50 °C for 3 h. The reaction mixture was

adjusted pH 2-3 with H (2M), extracted with ethyl acetate (10 2 mL), washed with brine (10 mL),

dried over anhydrous sodium sulfate, filtered and concentrated to give the product (77 mg, 99%) as a

pale yellow solid. LCMS (ESI) m z: 529.1 j · 1



Step 10: Preparation of 4-((l-(3-chloro-2-fluoro-5-(trif]uoromethyl)benzyl)-4-cyanopiperidm-4-

yl)methoxy)-5-cyclopropyl-2-fluoro-N-(methylsulfonyl)benzamide

A mixture of 4-((l-(3-chloro-2-fluoro-5-(trifluoromethyl)benzyl)-4-cyanopiperidin-4-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoic acid (77 mg, 0.16 mmol), methanesulfonamide (23 mg, 0.24 mmol), 1-

ethyl-(3-dimethylammopropyl)carbodiimide hydrochloride (61 mg, 0.32 mmo ) and N,N-dimethy1-4-

aminopyridine (39 mg, 0.32 mmol) in DCM (4 mL) was stirred at room temperature for 6 h. The

reaction mixture was diluted with DCM (100 mL), washed with H (2.0 M, 20 mL) and brine (50

mL), dried over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by

reverse phase combiflash (40-50%MeCN in 0.1% ! !( ' ( ) : to give the target product (40 mg, 41%)

as white solid. LCMS (ESI) Method A : RT 5.91 min, rn/z: 606.0 [ . NMR (400 MHz,

DMSO ) 8.03 id. ./ 5.2 Hz, . 7.8 (d. ./ 3.2 Hz, ). 7.21 d. ./ 7.6 Hz, 1H), 6.92-6.87 (m,

1H), 4.21 (s, 2H), 3.72 (s, 2H), 3.14 (s, 3H), 2.91-2.88 (m, 2H), 2.33-2.76 (m, 2H), 2.06-2.03 (m, 3H),

1.77-1.71 (m, 2H), 0.90-0.87 (m, 2H), 0.65-0.62 ( , 1) .

EXAMPLES 596-598

Using procedures similar to those described herein the following compounds of formula (I)

598

Example 596: M+H 588.23; Example 597: M+H 568.22; and Example 598: M+H 568.22



EXAMPLE 599

Electrophysiological Assay (EP) (In vitro assay)

Patch voltage clamp electrophysiology allows for the direct measurement and quantification

of block of voltage-gated sodium channels (NaV's), and allows the determination of the time- and

voltage-dependence of block which has been interpreted as differential binding to the resting, open,

and inactivated states of the sodium channel (Hiile, B., Journal of General Physiology ( 977), 69:

497-5 15).

The following patch voltage clamp electrophysiology studies were performed on

representative compounds of the invention using human embryonic kidney cells (HEK), permanently

transfected wit an expression vector containing the full-length cDNA coding for the desired human

sodium channel a-subunit, grown in culture media containing 10% FBS, 1% PSG, and 0 5 mg/mL

G4 8 at 37 °C with 5% C02. HEK cells used for the electrophysiology (EP) recordings had a

passage number of less than 40 for all studies and were used within three days from the time of

plating. NaVl .7 and NaVl .5 cDNAs (NM 002977 and AC I37587; SCN5A, respectively) were

stably expressed in HEK-293 cells. The β ΐ subunit was coexpressed in both the NaV1 .7 and NaV1 .5

ce l lines.

Sodium currents were measured using the patch clamp technique in the whole-cell

configuration using either a PatchXpress automated voltage clamp or manually using an Axopatch

200B (Axon Instruments) or Model 2400 (A-M systems) amplifier. The manual voltage clamp

protocol was as follows: Borosilicate glass micropipettes were fire-polished to a tip diameter yielding

a resistance of 2-4 Mohms in the working solutions. The pipette was filled wit a solution comprised

of: 5 mMNaCl, 10 mMCsCl, 120 mMCsF, 0.1 mM CaC12, 2 mM MgCT2, 10 mM HEPES, 0 mM

EGTA; and adjusted to p 7.2 with CsOH. The external solution had the following composition: 140

mMNaCl, 5 mMKCl, 2 mM CaC12, mM MgC12, mM HEPES; and adjusted to pH 7.4 with

NaOH. In some studies, the external sodium was reduced by equimolar replacement with choline.

Osmolality in the CsF internal and NaC external solutions was adjusted to 300 mOsm kg and 310

mOsm/kg with glucose, respectively. All recordings were performed at ambient temperature in a bath

chamber with a volume of 50 µ Control sodium currents were measured in 0 5% DMSO.

Controls and representative compounds of the invention were applied to the recording chamber

through a 4-pinch or 8-pinch valve bath perfusion system manufactured by ALA Scientific

instruments.

Currents were recorded at 40 kHz sampling frequency, filtered at 5 Hz, and stored using a

Digidata-1 322A analogue/digital interface with the pClamp software (Axon Instruments). Series

resistance compensation was applied (60-80%). Cells were rejected if currents showed inadequate

voltage control (as judged by the IV relationship during stepwise activation). All statistics in this

study are given as mean ± SD.



The membrane potential was maintained at a voltage where inactivation of the channel is

complete (which was -60 mV for both NaV1 .7 and NaV1 .5). The voltage is then stepped back to a

very negative (Vhold = 150mV) voltage for 20 ms and then a test pulse is applied to quantify the

compound block. The 20 ms brief repolarization was long enough for compound-free channels to

completely recover from fast inactivation, but the compound-bound channels recovered more slowly

such that negligible recovery could occur during this interval. The percent decrease in sodium current

following wash-on of compound was taken as the percent block of sodium channels. Data for

representative compounds of formula (I) is provided in Table 1.

EXAMPLE 600

Tritiated Sulfonamide Binding to membranes

isolated from cells that heterologously express hNavl .7 the β ΐ subunit

Preparation of membranes containing recombinantly expressed sodium channels: Frozen

recombinant cell pellets were thawed on ice and diluted to 4 times the cell pellet weight with ice cold

50 mMTrisHCl, pH 7.4 buffer. The cell suspensions were homogenized on ice using a motorized

glass douncehomogeniser. Homogenates were further diluted 8 4 times with ice cold 50 mMTrisHCl,

pH 7.4 buffer and then centrifuged at 200 x g at 4°C for 1 min. The superaatants were collected and

centrifuged at 10000 x g at 4°C for 50 min. The pellets were then re-suspended in 00 mMNaCL 20

mMTrisHCl, pH 7.4 buffer containing 1% v/v protease inhibitors (Calbiochem) and re-homogenized

on ice. The homogenized membranes were then processed through a syringe equipped with a 26

gauge needle. Protein concentrations were determined by Bradford Assay and the membranes were

stored at -80°C.

Radioligand Binding Studies: Saturation experiments. A representative compound of

formula (1) having a methyl group was tritiated. Three tritiums were incorporated in place of methyl

hydrogens to generate [ H]compound. Binding of this radioligand was preformed in 5 L

borosilicate glass test tubes at room temperature. Binding was initiated by adding membranes to

increasing concentrations of ['Hjcompound in 100 MNaC , 20 mMTrisHCl, pH 7.4 buffer

containing 0. % w/v bovine serum albumin (BSA) for 18h. Non-specific binding was determined in

the presence of 1 uMunlabelled compound. After 18h, the reactants were filtered through GF/C glass

fiber filters presoaked in 0.5% w/v polyethylene imine. Filters were washed with 5 L ice cold 100

mMNaCl, 20 mMTrisHCl, pH7.4 buffer containing 0.25% BSA to separate bound from free ligand.

[ H]compound bound to filters was quantified by liquid scintillation counting.

Competitive binding experiments: Binding reactions were preformed in 96-weli

polypropylene plates at room temperature for 8h. in 360 µ ,, membranes were incubated with 100

pM [ H]compound and increasing concentrations of Test Compound. Non-specific binding was

defined in the presence of 1 compound. Reactions were transferred and filtered

through 96-well glass fiber/C filter plates presoaked with 0.5% polyethylene imine. The filtered



reactions were washed 5 times with 200 µ ice cold buffer containing 0 25% BSA. Bound

radioactivity was determined by liquid scintillation counting.

Data Analysis :For saturation experiments, non-specific binding was subtracted from total binding to

provide specific binding and these values were recalculated in terms of pmol ligand bound per mg

protein. Saturation curves were constructed and dissociation constants were calculated using the

single site ligand binding model: Beq (Bmax*X)/(X+Kd), where Beq is the amount of ligand bound

at equilibrium, Bmax is the maximum receptor density, Kd is the dissociation constant for the ligand,

and X is the free ligand concentration. For competition studies percent inhibition was determined and

IC50 va es were calculated using a 4 parameter logistic model (% inhibition = (A+((B-

A)/(l+((x/C) D)))) using XLfit, where A and B are the maximal and minimum inhibition respectively,

C is the IC50 concentration and D is the (Hill) slope.

Representative compounds, when tested in this model, demonstrated affinities as set forth in

Table .

Table 1
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EXAMPLE 601

Analgesia Induced by sodium channel Blockers

Heat Induced Tail Flick Latency Test

n this test, the analgesia effect produced by administering a compound of the invention can

be observed through heat-induced tail-flick in mice. The test includes a heat source consisting of a

projector lamp with a light beam focused and directed to a point on the tail of a mouse being tested.

The tail-flick latencies, which are assessed prior to drug treatment, and in response to a noxious heat

stimulus, i.e., the response time from applying radiant heat on the dorsal surface of the tail to the

occurrence of tail flick, are measured and recorded at 40, 80, 20, and 160 minutes.

For the first part of this study, 65 animals undergo assessment of baseline tail flick latency

once a day over two consecutive days. These animals are then randomly assigned to one of the 1

different treatment groups including a vehicle control, a morphine control, and 9 compounds at 30

rng/ g are administered intramuscularly. Following dose administration, the animals are closely

monitored for signs of toxicity including tremor or seizure, hyperactivity, shallow, rapid or depressed

breathing and failure to groom. The optimal incubation time for each compound is determined via

regression analysis. The analgesic activity of the test compounds is expressed as a percentage of the

maximum possible effect (%MPE) and is calculated using the following formula:

Postdrug latency - Predrug latency
% MPE - X 100%

Cut-off time (10 s) - Predrug latency
where:

Postdrug latency ------ the latency time for each individual animal taken before the tai is

removed (flicked) from the heat source after receiving drug.

Predrug latency = the latency time for each individual animal taken before the tail is flicked

from the heat source prior to receiving drag.

Cut-off time ( 10 s) = is the maximum exposure to the heat source.

Acute Pain (Formalin Test)



The formalin test is used as an animal model of acute pain in the formalin test, animals are

briefly habituated to the plexiglass test chamber on the day prior to experimental day for 20 minutes.

On the test day, animals are randomly injected with the test articles. At 30 minutes after drag

administration, 50 µ , of % formalin is injected subcutaneously into the plantar surface of the left

hind paw of the rats. Video data acquisition begins immediately after formalin administration, for

duration of 90 minutes.

The images are captured using the Actimetrix Limelight software which stores files under the

extension, and then converts it into the MPEG-4 coding. The videos are then analyzed using

behaviour analysis software "The Observer 5.1", (Version 5.0, Noldus Information Technology,

Wageningen, The Netherlands). The video analysis is conducted by watching the animal

behaviourand scoring each according to type, and defining the length of the behaviour (Dubuisson and

Dennis, 1977). Scored behaviours include: (1) normal behaviour, (2) putting no weight on the paw,

(3) raising the paw, (4) licking/biting or scratching the paw. Elevation, favoring, or excessive licking,

biting and scratching of the injected paw indicate a pain response. Analgesic response or protection

from compounds is indicated if both paws are resting on the floor with no obvious favoring, excessive

licking, biting or scratching of the injected paw.

Analysis of the formalin test data is done according to two factors: ( 1) Percent Maximal

Potential Inhibitory Effect (%MPIE) and (2) pain score. The %MPIEs is calculated by a series of steps,

where the first is to sum the length of non-normal behaviours (behaviours 1,2,3) of each animal. A

single value for the vehicle group is obtained by averaging all scores within the vehicle treatment

group. The following calculation yields the MPIE value for each animal:

MPIE (%) = 00 - [ (treatment sum/average vehicle value) X 100% ]

The pain score is calculated from a weighted scale as described above. The duration of the

behaviour is multiplied by the weight (rating of the severity of the response), and divided by the total

length of observation to determine a pain rating for each animal. The calculation is represented by the

following formula:

Pain rating = [ 0(To) + 1(T1) + 2(T2) + 3(T3) ] / ( To + T + T2 + T3 )

C Induced Chronic Inflammatory' Pain

In this test, tactile ailodynia is assessed with calibrated von Frey filaments. Following a full

week of acclimatization to the vivarium facility, 50 of the "Complete Freund's Adjuvant" (CFA)

emulsion (CFA suspended in an oil/saline ( 1:1) emulsion at a concentration of 0.5 mg/mL) is injected

subcutaneously into the plantar surface of the left hind paw of rats under light isofluraneanaesthesia.

Animals are allowed to recover from the anaesthesia and the baseiine thennal and mechanical

nociceptive thresholds of ail animals are assessed one week after the administration of CFA. All

animals are habituated to the experimental equipment for 20 minutes on the day prior to the start of

the experiment. The test and control articles are administrated to the animals, and the nociceptive



thresholds measured at defined time points after dmg administration to determine the analgesic

responses to each of the six available treatments. The time points used are previously determined to

show the highest analgesic effect for each test compound.

Thermal nociceptive thresholds of the animals are assessed using the Hargreaves test.

Animals are placed in a Plexiglas enclosure set on top of an elevated glass platform with heating units.

The glass platform is thermostatically controlled at a temperature of approximately 30 °C for all test

trials. Animals are allowed to accommodate for 20 minutes following placement into the enclosure

until all exploration behaviour ceases. The Model 226 Plantar/Tail Stimulator Analgesia Meter (HTC,

Woodland Hills, CA) is used to apply a radiant heat beam from underneath the glass platform to the

plantar surface of the hind paws. During all test trials, the idle intensity and active intensity of the

heat source are set at 1 and 45 respectively, and a cut off time of 20 seconds is employed to prevent

tissue damage.

The response thresholds of animals to tactile stimuli are measured using the Model 2290

Electrovonfreyanesthesiometer (HTC Life Science, Woodland Hills, CA) following the Hargreaves

test. Animals are placed in an elevated Plexiglas enclosure set on a mire mesh surface. After 10

minutes of accommodation, pre-calibrated Von Frey hairs are applied perpendicularly to the plantar

surface of both paws of the animals in an ascending order starting from the 0.1 g hair, with sufficient

force to cause slight buckling of the hair against the paw. Testing continues until the hair with the

lowest force to induce a rapid flicking of the paw is determined or when the cut off force of

approximately 20 g is reached. This cut off force is used because it represent approximately % of

the animals' body weight and it serves to prevent raising of the entire limb due to the use of stiffer

hairs, which would change the nature of the stimulus.

Postoperative Models of Nociception

In this model, the hypealgesia caused by an intra-planar incision in the paw is measured by

applying increased tactile stimuli to the paw until the animal withdraws its paw from the applied

stimuli. While animals are anaesthetized under 3.5% isofluorane, which is delivered via a nose cone,

a 1 cm longitudinal incision is made using a number 10 scalpel blade in the plantar aspect of the left

hind paw through the skin and fascia, starting 0.5 cm from the proximal edge of the heel and

extending towards the toes. Following the incision, the skin is apposed using 2, 3-0 sterilized silk

sutures. The injured site is covered with Polysporin and Betadine. Animals are returned to their

home cage for overnight recovery.

The withdrawal thresholds of animals to tactile stimuli for both operated (ipsilateral) and

unoperated (contralateral) paws can be measured using the Model 2290

Electrovonfreyanesthesiometer ( TC Life Science, Woodland Hills, CA). Animals are placed in an

elevated Plexiglas enclosure set on a mire mesh surface. After at least 10 minutes of acclimatization,

pre-calibrated Von Frey hairs are applied perpendicularly to the plantar surface of both paws of the



animals in an ascending order starting from the 10 g hair, with sufficient force to cause slight buckling

of the hair against the paw. Testing continues until the hair with the lowest force to induce a rapid

flicking of the paw is determined or when the cut off force of approximately 20 g is reached. This cut

off force is used because it represent approximately 0% of the animals' body weight and it serves to

prevent raising of the entire limb due to the use of stiffer hairs, which would change the nature of the

stimulus.

Neuropathic pain model; Chronic Constriction Injury

Briefly, an approximately 3 cm incision is made through the skin and the fascia at the mid

thigh level of the animals' left hind leg using a no. 10 scalpel blade. The left sciatic nerve is exposed

via blunt dissection through the biceps femoris with care to minimize haemorrhagia. Four loose

ligatures are tied along the sciatic nerve using 4-0 non-degradable sterilized silk sutures at intervals of

to 2 mm apart. The tension of the loose ligatures is tight enough to induce slight constriction of the

sciatic nerve when viewed under a dissection microscope at a magnification of 4 fold. In the sham-

operated animal, the left sciatic nerve is exposed without further manipulation. Antibacterial ointment

is applied directly into the wound, and the muscle is closed using sterilized sutures. Betadine is

applied onto the muscle and its surroundings, followed by skin closure with surgical clips.

The response thresholds of animals to tactile stimuli are measured using the Model 2290

Electrovonfreyanesthesiometer (UTC Life Science, Woodland Hills, CA). Animals are placed in an

elevated Plexiglas enclosure set on a mire mesh surface. After 10 minutes of accommodation, pre-

calibrated Von Frey hairs are applied perpendic ularly to the plantar surface of both paws of the

animals in an ascending order starting from the 0.1 g hair, with sufficient force to cause slight

buckling of the hair against the paw. Testing continues until the hair with the lowest force to induce a

rapid flicking of the paw is determined or when the cut off force of approximately 20 g is reached.

This cut off force is used because it represents approximately 10% of the animals' body weight and it

serves to prevent raising of the entire limb due to the use of stiffer hairs, which would change the

nature of the stimulus.

Thermal nociceptive thresholds of the animals are assessed using the Hargreaves test.

Following the measurement of tactile thresholds, animals are placed in a Plexiglass enclosure set on

top of an elevated glass platform with heating units. The glass platform is thermostatically controlled

at a temperature of approximately 24 to 26 oC for all test trials. Animals are allowed to accommodate

for 1 minutes following placement into the enclosure until all exploration behaviour ceases. The

Model 226 Plantar/Tail Stimulator Analgesia Meter (UTC, Woodland Hills, CA) is used to apply a

radiant heat beam from underneath the glass platform to the plantar surface of the hind paws. During

all test trials, the idle intensity and active intensity of the heat source are set at 1 and 55 respectively,

and a cut off time of 20 seconds is used to prevent tissue damage.



Neuropathic pairs model: Spinal Nerve Ligation

The spinal nerve ligation (SNL) neuropathic pain model is used as an animal (i.e. rat) model

of neuropathic pain. In the SNL test, the lumbar roots of spinal nerves L5 and L6 are tightly ligated to

cause nerve injury, which results in the development of mechanical hyperalgesia, mechanical

allodynia and thermal hypersensitivity. The surger is performed two weeks before the test day in

order for the pain state to fully develop in the animals. Several spinal nerve ligation variations are

used to characterize the analgesic properties of a compound of the invention.

Ligation of the L5 spinal nerve;

Ligation of the L5 and L6 spinal nerves;

Ligation and transection of the L5 spinal nerve;

Ligation and transection of the L5 and L6 spinal nerves; or

Mild irritation of the L4 spinal nerve in combination with any one of the above (l)-(4).

While the animals are anaesthetized under 3.5% isofSuorane delivered via a nose cone, an

approximately 2.5 cm longitudinal incision is made using a number 0 scalpel blade in the skin just

lateral to the dorsal midline, using the level of the posterior iliac crests as the midpoint of the incision.

Following the incision, the isoflourane is readjusted to maintenance levels (1.5% - 2.5%). At mid-

sacral region, an incision is made with the scalpel blade, sliding the blade along the side of the

vertebral column (in the saggital plane) until the blade hits the sacrum. Scissors tips are introduced

through the incision and the muscle and ligaments are removed from the spine to expose 2-3 cm of the

vertebra] column. The muscle and fascia are cleared from the spinal vertebra in order to locate the

point where the nerve exits from the vertebra. A small glass hook is placed medial to the spinal

nerves an the spinal nerves are gently elevated from the surrounding tissues. Once the spinal nerves

have been isolated, a small length of non-degradable 6-0 sterilized silk thread is wound twice around

the ball at the tip of the glass hook and passed bac under the nerve. The spinal nerves are then firmly

ligated by tying a knot, ensuring that the nerve bulges on both sides of the ligature. The procedure

may be repeated as needed. In some animals, the L4 spinal nerve may be lightly rubbed (up to 20

times) with the small glass hook to maximize the development of neuropathic pain. Antibacterial

ointment is applied directly into the incision, and the muscle is closed using sterilized sutures.

Betadine is applied onto the muscle and its surroundings, followed by skin closure with surgical

staples or sterile non-absorable monofilament 5-0 nylon sutures.

The analgesic effect produced by topical administration of a compound of the invention to the

animals can then be observed by measuring the paw withdrawal threshold of animals to mechanical

tactile stimuli. These may be measured using either the mechanical allodynia procedure or the

mechanical hyperalgesia procedure as described below. After establishment of the appropriate

baseline measurements by either method, topical formulation of a compound of the invention is

applied on the ipsilateral ankle and foot. The animals are then placed in plastic tunnels for 15 minutes

to prevent them from licking the treated area and removing the compound. Animals are placed in the



acrylic enclosure for 15 minutes before testing the ipsilateral paw by ei ther of the methods described

below, and the responses are recorded at 0.5, 1.0 and 2.0 hour post treatment.

Mechanical allodynia method

The pain threshold of animals to mechanical alioydnia for both operated and control animals

can be measured approximately 14 days post-surgery using manual calibrated von Frey filaments as

follows. Animals are placed in an elevated plexiglass enclosure set on a mire mesh surface. Animals

are allowed to acclimate for 20-30 minutes. Pre-calibrated Von Frey hairs are applied perpendicularly

to the plantar surface of the ipsilateral paw of the animals starting from the 2.0 g hair, with sufficient

force to cause slight buckling of the hair against the paw to establish the baseline measurements.

Stimuli are presented in a consecutive manner, either in an ascending or descending order until the

first change in response is noted, after which four additional reponses are recorded for a total of six

responses. The six responses measured in grams are entered into a formula as described by Chaplan,

S.R. et al., J . Neurosci. Methods, 1994 Jul;53(l):55-63, and a 50% withdrawal threshold is calculated.

This constitutes the mechanical allodynia value.

B. Mechanical hyperalgesia method

The response thresholds of animals to tactile stimuli were measured using the Model 2290

Electrovonfreyanesthesiometer (IITC Life Science, Woodland Hills, CA). Animals were placed in an

elevated Plexiglas enclosure set on a wire mesh surface. After 5 minutes of accommodation in this

enclosure, a von Frey hair was applied perpendicularly to the plantar surface of the ipsilateral hind

paws of the animals, with sufficient force, measured in grams, to elicit a crisp response of the paw.

The response indicated a withdrawal from the painful stimulus and constituted the efficacy endpoint.

The data were expressed as percent change from baseline threshold measured in grams.

EXAMPLE 602

In Vivo Assay for Treatment of Pruritis

The compounds of the invention can be evaluated for their activity as antipruritic agents by in

vivo test using rodent models. One established model for peripherally elicited pruritus is through the

injection of serotonin into the rostral back area (neck) in hairless rats. Prior to serotonin injections

(e.g., 2 mg/mL, 50 L ), a dose of a compound of the present invention can be applied systemically

through oral, intravenous or intraperitoneal routes or topically to a circular area fixed diameter (e.g.

18 mm). Following dosing, the serotonin injections are given in the area of the topical dosing. After

serotonin injection the animal behaviour is monitored by video recording for 20 rnin-1.5 h, and the

number of scratches in this time compared to vehicle treated animals. Thus, application of a

compound of the current invention could suppress serotonin-induced scratching in rats.



All of the U.S. patents, U.S. patent application publications, U.S. patent applications, foreign

patents, foreign patent applications and non patent publications referred to in this specification are

incorporated herein by reference in their entireties.

Although the foregoing invention has been described in some detail to facilitate

understanding, it will be apparent that certain changes and modifications may be practiced within the

scope of the appended claims. Accordingly, the described embodiments are to be considered as

illustrative and not restrictive, and the invention is not to be limited to the details given herein, but

may be modified within the scope and equivalents of the appended claims.



I

or a pharmaceutically acceptable salt thereof, wherein:

R * is C -8alkyl, C2_ alkenyl, C ghaloaikyl, C _ alkoxy, C _ carbocycle, C-linked C2_7

heterocycle, or -NR AR i , wherein R and R are each independently selected from the group

consisting of hydrogen, C g alkyl, CVgalkoxy, and wherein R A and R i are optionally com bined to

form a 3 to 8 membered heterocyclic ring optionally comprising 1 additional heteroatom selected

from N , O and S ; and wherein R is optionally substituted with from 1 to 5 substituents selected from

the group consisting of C alky., C, 4 haloaikyl, . CI, Br, I, -OH, -CN, -\« -NR l R b, -OR a, ·

SR , , -Si(R ) 3 and C - carbocycle; wherein R and R are independently selected from the group

consisting of hydrogen, Cj.g alkyl, Cj-ghaloalkyl;

R is hydrogen, C1-4 alkyl or C 4 haloaikyl;

R2 is selected from the group consisting of H, F, CI, Br, I, -CN, C--g alkyl, C j- haloaikyl and

C1- alkoxy;

RJ is selected from the group consisting of H, F, CI, Br, I, -CN, C alkyl, C -ghaloaikyl and

C[.g alkoxy;

R4 is selected from the group consisting of H, F, CI, Br, I, -CN, C:_g alkyl, Ci_g haloaikyl and

C - alkoxy;

R 5 is selected from the group consisting of H, F, CI, Br, I, -CN, C ..g alkyl, C i_ haloaikyl, Ci.g

alkoxy, C ; .g cycloaikyl and CV heteroeycie, wherein said C .g cycioaikyl and C2-- heterocycle is

optionally substituted with 1-3 substituents seletcd from F, C , Br and 1;

L is a linker selected from the group consisting of C' . alkylene, C2-4 alkenylene and C2-4

alkynylene, wherein L is optionally substituted with from 1 to 3 substituents selected from the group

consisting of =0, C[_4 lky l, haio.and C [-4 haloaikyl;

the subscript m represents the integer 0 or 1;

X 'and X are each independently selected from the group consisting of absent, -0-, -S(O)-, -

S(0) 2- and -N(R X)- wherein Rx is H, Cj.g alky l, C.-g alkanoyLor -S(0) (Ci_g alkyl), and wherein if the

subscript m is 0 then one of X or X is absent;

the subscript n is an integer from 0 to 5;



the ri g Ais a Cinbeteroeycle comprising a nitrogen atom and further optionally comprising

1-2 heteroatoms selected from N, O and S;

each is independently selected from the group consisting of , haloalkyl,

heteroalkyl, CN, F , CI, Br and I ; and

R A is selected from the group consisting of -(X B)o-iOR , C -i - -, Ci^o heteroaryl-

(X i )-, C -! carbocy cle- X )-, -RA2, -S(0) -RA2, and C - eterocycle- X )-, wherein said C6 0 aryl,

C - heteroaryl, - carbocycle and Cz-nheterocycle of is optionally substituted with from 1 to 5

substitutents selected from, F , CI, Br, I , -N 2, -OH, -CN, -NO2, C alkyl, C haloalkyl, C-M alkoxy,

Ci-4(halo)alkoxy, alkyl-

8(0) 2-, C 3- carbocycle, and phenyl that is optionally substituted with one or more substituents

selected from uoro, chloro, and bromo; R is selected from the group consisting of hydrogen, C -

alkyl, C2- alkenyl, C .. haloalkyl, C 3. cycloalkyl, phenyl and benzyl; R 2 is selected from the group

consisting of C alkyl that is optionally substituted with one or more substituents selected from

oxo ( 0), fiuoro, amino, is selected from the group

consisting of absent, -0-, -S-, -N(H)-, -N(C-._4 alkyl)-, -S(0)-, -S(0) -, -C(=0)~, C alkylene, C _4

heteroalkyl ene, C2-4 alkenylene and C2..4 alkynylene; X is selected from the group consisting of

absent, alkylene, heteroalkylene, C2-4 alkenylene and C2 alkynylene; wherein any C

alkylene, C heteroalkylene, C2-4 alkenylene and C _ alkynylene of X or X i is optionally

substituted with 1 to 3 substituents selected from the group consisting of C-._ alkyl, C-._ haloalkyl, C _

heteroalkyl, oxo (=0), hydroxy, and phenyl that is optionally substituted with to 5 substitutents

selected from, F , CI, Br, I , -NH2, -OH, -CN, -N0 2, C 1-4 alkyl, C l-4 haloalkyl, C -4 alkoxy, C _

4(halo)alkoxy, C -4 alkylamino and C M dialkylamino; or wherein X or RB is optionally substituted

with 2 substituents that combine to form a 3 to 5 membered carbocycle or a 3-5 membered

heterocycle;







2 The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein:

R is C - ky alkenyl, C . haloalkyi, C _ alkoxy, C - carbocycle, C-linked C2-

heterocycle, or -NR AR B , wherein R A and R are each independently selected from the group

consisting of hydrogen, C _ a ky , C ga koxy, and wherein R A and R are optionally combined to

form a 3 to 8 membered heterocyclic ring optionally comprising 1 additional heteroatom selected

from N , O and S ; and wherein R is optionally substituted with from 1 to 5 substituents selected from

the group consisting of C aikyl, C haloalkyi, F, C , Br, I, -OH, -CN, -N0 2, -NR , RR , -O , -

SRRia, -Si(R )
.3

and C~,_6 carbocycle; wherein RR and RR are independently selected from the group

consisting of hydrogen, C -g aikyl, C -g haloalkyi;

R is hydrogen, C-.-4 a kyl or CM haloalkyi;



R2 is selected from the group consisting of , F, CI, Br, I, -CN, C ..g alkyi, Ci-g haloalkyl and

C - alkoxy;

R is selected from the group consisting of H , F, CI, Br, I, -CN, C--g alkyi, C - haloalkyl and

C - alkoxy;

R 4 is selected from the group consisting of , F, CI, Br, I, -CN, Cs.g alkyi, Ci-g haloalkyl and

C[.g alkoxy;

R & is selected from the group consisting of H, F, CI, Br, I, -CN, C:_g alkyi, C - haloalkyl, C -

alkoxy, C3.8 cycloalkyi and C
2-7

heterocycle, wherein said C3.8 cycloalkyi and C 2-7 heterocycle is

optionally substituted with 1-3 substituents seleted from F, CI, Br and Ϊ ;

L is linker selected from the group consisting of C -4 alkylene, C2- alkenylene and ' -

alkynylene, wherein L is optionally substituted with from 1 to 3 substituents selected from the group

consisting of =0, C 1-4 alkyi, halo,and C M haloalkyl;

the subscript m represents the integer 0 or 1;

X*and X are each independently selected from the group consisting of absent, -0-, -S(O)-, -

(0 - and -N(R X)- wherein R is , C \ alkyi, C-._ alkanoyl.or -S(0) 2 C _ alkyi), and wherein if the

subscript is 0 then one of X or X2 is absent;

the subscript n is an integer from 0 to 5;

the ring A is a C . 11heterocycle comprising a nitrogen atom and further optionally comprising

1-2 heteroatoms selected from N, O and S;

e R is independently selected from the group consisting of C i alkyi, C i -6 haloalkyl, Cj- ,

heteroalkyl, F, C , Br and I; and

R is selected from the group consisting of -(X )o- ORA , C 6-i aryl-(X )-, C - heteroaryl-

(X )-, C 3.. 2 carbocycle-(X )-, -R 2, -S(0) 2-R 2, and C2- !ieterocycle-(X )-, wherein said C . aryL

C -gheteroary], C3-12 carbocycle and C2-nheterocycle of RA is optionally substituted with from to 5

substitutents selected from, F, C , Br, I, -NFL, -Oil, -CN, -N0 2, C alkyi, C haloalky l, C alkoxy,

C i -4(halo)alkoxy, C alkylamino, C M dialkylamino, alkanoyl, C alkyl -OC (=0)-, C M alkyi -

S(0 2-, C - carbocycle, and phenyl that is optionally substituted with one or more substituents

selected from fluoro, chloro, and bromo; R is selected from the group consisting of hydrogen, C i-

alkyi, C'2-g alkenyl, C _ haloalkyl, C . cycloalkyi, phenyl and benzyl; A is selected from the group

consisting of C _ alkyi that is optionally substituted with one or more substituents selected from

oxo (=0), fluoro, amino, C alkylamino and C M dialkylamino; X s selected from the group

consisting of absent, -0-, -S-, -N(H)-, -N(CM alkyi)-, -S(O)-, -S(0) 2-, -C(-O)-, C,.4 alkylene, C M

heteroalkylene, C2-4 alkenylene and C2-4 alkynylene; X is selected from the group consisting of

absent, C M alkylene. C M heteroalkylene, C2-4 alkenylene and C - alkynylene; wherein any C-._4

alkylene. C heteroalkylene, C2-4 alkenylene and C 2-4 alkynylene of X or X is optionally

substituted with 1 to 3 substituents selected from the group consisting of C alky i, C haloalkyl, C M

heteroalkyl, oxo (==0), and phenyl that is optionally substituted with 1 to 5 substitutents selected from,



F, C , Br, T, -NH 2, -OH, -CN, -N0 2, C . alkyl, . haloalkyl, C alkoxy, C 4(halo)alkoxy, C

alkylamino and C dialkylamino; or wherein X or X is optionally substituted with 2 substituents

that combine to form a 3 to 5 membered carbocycle or a 3-5 membered heterocycle;

3. The compound or sa t of claim 1 or 2 wherein:

is Q_g alkyl, ' -g aikenyl, - haloalkyl, C galkoxy, Ci-g carbocycle, C-linked C2-7

heterocycle, or ~NR AR , wherein R and R are each independently selected from the group

consisting of hydrogen, CVg alkyl, Cj.galkoxy, and wherein R A and R are optionally combined to

form a 3 to 8 membered heterocyclic ring optionally comprising 1 additional heteroatom selected

from N , O and S ; and wherein R is optionally substituted with from 1 to 5 substituents selected from

the group consisting of C ]-4 alkyl, C1-4 haloalkyl, F, C , Br, I, -OH, -CN, -N0 2, -NR aR , -OR ' -

SR i , -Si(R , )3 and C 3.. carbocycle; wherein R i and R , are independently selected from the group

consisting of hydrogen, Ci_g alkyl, Ci_g haloalkyl;

R is hydrogen, C1- alkyl or Cj. haloalkyl;

R is selected from the group consisting of H , F , C , Br, I, -CN, C _g alkyl, C -8haloalkyl and

C - alkoxy;

R is selected from the group consisting of H , F, CI, Br, I, -CN, C ..g alkyl, -ghaloalkyl and

C alkoxy;

R4 is selected from the group consisting of H, F, CI, Br, I, -CN, C-._g alkyl, Cj- haloalkyl and

Ci-g alkoxy;

R 2 is selected from the group consisting of IT, F, CI, Br, I, -CN, C.-g alkyl, C i- haloalkyl, C _g

alkoxy, C 3- cycloalkyl and wherein said C - cycloalkyl and C2-7 heterocycle is

optionally substituted with 1-3 substituents seleted from F , CI, Br and I;

L is a linker selected from the group consisting of C1-4 alkylene, C2-4alkenylene and C2-

alkynylene, wherein L is optionally substituted with from I to 3 substituents selected from the group

consisting of =0, .4 alkyl, halo,and -4 haloalkyl;

the subscript m represents the integer 0 or ;

X'and X are each independently selected from the group consisting of absent, -0-, ~S(0)~, -

(0 - and -N(R )- wherein R is IT, C _ alkyl, C _ alkanoyl,or -S(0)2(Cj.g alkyl), and wherein if the

subscript m is 0 then one of X or X 2 is absent;

the subscript n is an integer from 0 to 5;

the ring Ais a Ca-nheterocycle comprising a nitrogen atom and further optionally comprising

1-2 heteroatoms selected from N , O and S;

eachR*^ is independently selected from the group consisting of C alky1, Ci_ haloalkyl, C-._

heteroalkyl, F , CI, Br and 1; and

R is selected from the group consisting of -(X R )0-iOR , C6. aryl-(X^ -, C - heteroaryl-

(X A) . C _ 2 carbocycle-(X i )-, and C2-iiheterocycie-(X )-, wherein said C -io y , C - heteroaryl,



3- 2carbocvcle and C2-1iheterocycle of RA is optionally substituted with from 1 to 5 substitutents

selected from, F, C , Br, I, -N , -Oil, -CN, -N0 2, C alkyl, CM haloalkyl, C - alkoxy, C..

4(halo)alkoxy, C alkylamino, C -4 dialkylamino, phenyl, alkanoyl, C alkyl-OC (=0 )-, C -4

alkyl-S (0 )2-, and C 3- carbocvcle; R is selected from the group consisting of hydrogen, C alky!,

C2- alkenyl, Ci-8 haloalkyl, C - cyc oa ky phenyl and benzyl; is selected from the group

consisting of absent, -0-, -S-, -N(H)-, -N(C - alkyl)-, -S(0) 2-, -C (-O)-, C _4 alkylene, C

heteroalkylene, C -4 alkenylene and C 2- alkynylene; X " is selected from the group consisting of

absent, C M alkylene, C M heteroalkylene, C alkenylene and C2-4 alkynylene; wherein any C

alkylene, CM heteroalkylene, C -4 alkenylene and C'
2-4 alkynylene of X or X is optionally

substituted with 1 to 3 substituents selected from the group consisting of C 1-4alkyl, C - haloalky l, C

heteroalkyl, oxo (=0), and phenyl that is optionally substituted with 1 to 5 substitutents selected from,

F, ( Ί . Br, 1, -NH 2, -OH, -CN, -N0 2, C M alkyl, CMhaioaikyl, : aikoxy. C -4(halo)alkoxy, 4

alkylamino and C dialkylamino; or wherein or X is optionally substituted with 2 substituents

that combine to form a 3 to 5 membered carbocycle or a 3-5 membered heterocycle.

4 The compound of claim 1, 2, or 3, wherein the compound has the formula la:

5 The compound of claim 1, 2, or 3, wherein the compound has the formula b:



7, The compound of claim 1, 2 , 3 , 4 , 5 , or 6 wherein R is selected from the group consisting of

C - alkyl, C _ haloalkyl, C 3_8 carbocycle, C'2-7 heterocycle, and -NR AR , wherein R A and R are

each independently selected from the group consisting of C \ alkyl and Ci-galkoxy, and wherein R

and R are optionally combined to for a 3 to 6 membered heterocyclic ring; and wherein R is

optionally substituted with from 1 to 5 substituents selected from the group consisting of C alkyl,

C M haloalkyl, F , CI, Br, I, -OH, - R A, -SR , -Si(R R A) , and C - carbocy cle; wherein R and R R

are independently selected from the group consisting of hydrogen, C M alkyl, C M haloalkyl

8 , The compound of claim 1, 2 , 3 , 4 , 5 , or 6 , wherein R is methyl, cyclopropyl,

cyclopropylmethyl, 1-azetidinyl, -methylcycloprop-l -yl, difluoromethyl, N -methyl amino, ethyl, 2-

methoxyeth- 1-yl, 2-trimethylsilyleth-l -yl, propyl, l , l , l -trifluoroprop-3-yl, butyl, morpholino,

pyrroiidino, or 3-fluoroazetidin-l -yl.

9 . The compound of claim 1, 2 , 3 , 4 , 5 , or 6 wherein R is methyl, cyclopropyl, 1-azetidinyl or

2 -methoxyethy].

10. The compound of claim 1, 2 , 3 , 7 , 8 , or 9 wherein R is II.

11. The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , or 10 wherein R 3 is F , C , or Br.

12. The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , or 10 wherein R 3 is F .

13 . The compound of claim I , 2 , 3 , 7 , 8 , 9 , 10 , , or 12 wherein R 4 is II.

14. The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , , 12, or 13 wherein R is C3.5 cycloaikyl.

15 . The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8, 9 , 10 , 1 1, 12, or 13 wherein R 5 is cyclopropyl.

16 . The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 1 1, 12, 13 , 14 , or 15 wherein X 1 is -O- or -

N(H)-; X is absent; the subscript m is ; and -(L)- is an optionally substituted group selected from the

group consisting of C alkylene, C^alkenyiene or C2-4 alkynylene.

17 . The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10, 1 , 12, 13, 14, or 15 wherein X is - - or

-N(H)-; is absent; the subscript m is 1; and -(L)~ selected from the group consisting of -C3¾-, -

Ci O -C(H)(C¾)-, -CH -CH 2-, -CH -C(H)(CH 3)-, --C(H)(CH 3)-C(H 2)-, -CH C H C H 2- , -CH -

C(H)(CH )-CH 2- or -CH 2CH2CH2CH - .

18 . The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 1 1, 12, 13 , 14 , or 15 wherein X 1 is -G-; the

subscript m is and -(L)- is -CF1 2- or -CH 2-CH 2- .

19. The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 1 1, 12, 13 , 14 , or 15 wherein X ' is absent;

X2 is -O- or -N(H)-; the subscript m is 1; and -(L)- is selected from the group consisting of-C(H)r,

~ C(=0)-, ~ C(H)(CH 3)-, ~CH 2-CH 2- , ~ C H 2-C(H)(CH 3)~, -C(H)(CH 3)~C(H 2)-, C H 2C H 2C H , -CH 2-

C(H)(CH 3)-CH 2- or -CH 2C H 2C H 2C H 2- .

20. The compound of claim 1, 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 0 , , 12, 13 , 14, or 15 wherein X and X is

absent; the subscript m is 1; and -(L)- is selected from the group consisting of -C(H) , -C(=G)-, -

C(H)(CH 3)-, C H 2-CH -,-CH -C(H)(CH 3)-, -C (H )(C H 3)-C(H 2)-, -CH C H 2C H 2-, (.Ί i ·(. '( {( ' ! I ·. ·



21. T e compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 2, 13, 14, or 15 wherein m is 0; X is

selected from -0-, and -N(H)-; and X is absent.

22. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20

wherein A is optionally substituted and is selected from azetidine pyrrolidine, piperidine, morpholine,

homopiperazine, and piperazine.

23. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 2 1

wherein:

is selected from the group consisting of:

24. The compound ofclaim , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 2 1

wherein:

is selected from the group consisting of:



25. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 0, 11, 2, 13, 14, 5, 16, 7, 18, 19, 20, 2 1,

22, 23, or 24 wherein is selected from the group consisting of methyl, tnfiuoromethyi, ethyl, CN,

F , C , Br, and I .

26. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,

22, 23, or 24 wherein R A is selected from the group consisting of methyl, trifiuoromethyl, ethyl, F,

CI, Br, and .

27. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,

22, 23, 24, 25, or 26 wherein RA is selected from the group consisting of pheny3-(X A) -, wherein said

phenyl is optionally substituted with from 1 to 5 substitutents selected from, F , CI, Br, -NH 2, -OH, -

CN, -NO?., C M alkyl, C M haloalkyl, alkoxy, C alkylamino, C dialkylamino, phenyl, C 1-

alkanoyl, C alkyl-OC(=0)- and carbocycle; and wherein X is selected from the group

consisting of absent, -0-, -S-, -N(H)-, -N (CM alkyl)-. C alkylene, C1-4 heteroalkylene, C2-4

alkenylene and C2-4 alkynylene; and wherein X is optionally substituted with 1 to 3 substituents

selected from the group consisting of C alkyl, C . haloalkyl, C heteroalky , and phenyl that is

optionally substituted with 1 to 5 substitutents selected from, F , Ci, Br, I , -NH 2, -OH, -CN, -N0 , C M

alkyl, C haloalkyl, alkoxy, C M alkylamino and C M dialkylamino.

28. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,

22, 23, 24, 25, or 26 wherein R is e y X -, wherein said phenyl is optionally substituted with

from 1 to 5 substitutents selected from, F, C , C alkyl, -CN, C _ carbocycieand C haloalkyl;

wherein XRA is selected from the group consisting of absent and C alkylene; and wherein is

optionally substituted with 1 to 3 substituents selected from the group consisting of C alkyl and

phenyl that is optionally substituted with 1 to 5 substitutents selected from, F, Ci, C M alkyl, and C M

haloalkyl.

29. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 2, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,

22, 23, 24, 25, or 26 wherein R is -(X )o-iORA ; R is selected from the group consisting of

hydrogen, C i alkyl, C2- alkenyl, C _ haloalkyl, C , s cycioaikyl, phenyl and benzyl; and X is

selected from the group consisting of absent and C M alkylenethat is optionally substituted with 1 to 3

substituents selected from the group consisting of C alkyl, C M haloalkyl, C heteroalkyl, oxo (=0),

and phenyl that is optionally substituted with 1 to 5 substitutents selected from, F, CI, Br, I, -NH 2, -

OH, -CN, -NO2, C alkyl, C M haloalkyl, C _4 aikoxy, C]_4(halo)alkoxy, C -4 alkylamino and C

dialkylamino.

30. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 2, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,

22, 23, 24, 25, or 26 wherein R is selected from the group consisting of



31. The compound of claim 1, 4 , 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1, 22, 23,

24, 25, or 26wherein A is selected from the group consisting of

32. The compound of claim 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1, 22,

23, 24, 25, or 26wherein R is selected from the group consisting of phenyl, phenylmethyl pyrazolyl,

pyrazolylmethyl, cyclobutyl, cyclohexylmethyl, cyclopentyl, cyclopentylmethyl, cyclobutyl,

cyclobutylmethyl, pyrimidinyl, pyrimidinylmethyl, pyrazinyi, pyrazinyirnethyl, pyridazinyl,

pyridazinylmethyl, indolinyl, indolinylmethyl isoindoiinyl, and isoindolinylmethyl and wherein R is

optionally substitutedwith from to 5 substitutents selected from, F, CI, Br, Ϊ , -N 2, -OH, -CN,



-NO2, C M alkyl, C haloalkyl, C alkoxy, Ci-4(halo)aikoxy, C M alkylamino, C dialkylamino, C

alkanoyl, C1-4 alkyl-OC( 0)-, Cj.4 alkyl-S(0)2-, C carbocycle, and phenyl that is optionally

substituted with one or more substituents selected from fluoro, chloro, and bromo.

33. The compound of claim 1, 4 , 5, 6, 7, 8, 9, 0, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1, 22, 23,

24, 25, or 26wherein RA s selected from the group consisting of -(X R )o-iORA , Ce-io a - ) -, C1.20

heteroaryl-(X ¾)-, C 2 carbocycie-(X ¾)- and wherein said C-6-!oaryl, C5-9

heteroaryl, C .3-12 carbocycle and Co-nheterocycle of R is optionally substituted with from 1 to 5

substitutents selected from, F, CI, Br, I, -N 2, -OH, -CN, -N0 2, C M alkyl, C haloalkyl, C M alkoxy.

C M alkylamino, C M dialkylamino, phenyl, C1-4 alkanoyl, C . alkyl-OC(=0)- and carbocycle; RA

is selected from the group consisting of hydrogen, C _ alkyl, 2- alkenyl, C _ haloalkyl, C3-8

cycloalkyl, phenyl and benzyl; X is selected from the group consisting of absent, -0-, -S-, -N(H)-, -

N(Ci-4 alkyl)-, C M alkylene, C M heteroalkyiene, C2 .-4 alkenyl ene and C2-4 alkynylene; and X is

selected from the group consisting of absent, C1-4 alkylene, C -4 heteroalkyiene, C 2-4 alkenyl ene and C2-.

alkynylene; wherein any C alkylene, C M heteroalkyiene, C2-4 alkenylene and C2-4 alkynylene of

X or X is optionally substituted with 1 to 3 substituents selected from the group consisting of C

alkyl, C haloalkyl, and C .4 heteroalkyl .

34. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,

22, 23, 24, 25, or 26wherein RA is selected from the group consisting of -(X ) - OR , C -io aryl-

(X ) -, C - heteroaryl-(X )-, C - 2 carbocycle-(X j - and C - iheterocyele-(X )-, wherein said C

aryl, C5..9 heteroaryl, C3..12 carbocycle and C -nheterocycle of RA is optionally substituted with from 1

to 5 substitutents selected from, F, CI, Br, I, - -. -OH, -CN, -N0 2, C alkyl, C haloalkyl, C

alkoxy, C alkylamino, C M dialkylamino, phenyl, C M alkanoyl, C]_4 aikyl-OC(==O)- and C3_6

carbocycle; R is selected fro the group consisting of hydrogen, C-.-g alkyl, alkenyl, C i.

haloalkyl, C cycloalkyl, phenyl and benzyl; X A is selected from the group consisting of absent, -0-,

-S-, -N(H)-, -N(CM alkyl)-, C alkylene, C heteroalkyiene, C2-4 alkenylene and alkynylene; and

X is selected from the group consisting of absent, C alkylene, C heteroalkyiene, C2-4 alkenylene

and C -4 alkynylene; wherein any C M alkylene, C M heteroalkyiene, C 2 alkenylene and C 2-

alkynylene of or X is optionally substituted with to 3 substituents selected from the group

consisting of C alkyl, C haloalkyl, and C M heteroalkyl .

35. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,

22, 23, 24, 25, or 26wherein RA is C 6.- aryl-(X A)-, wherein said V ryl of R is optionally

substituted with from 1 to 5 substitutents selected from, F, C , Br, I, - H2, -OH, -CN, -N0 2, C alkyl,

C haloalkyl, C alkoxy, C' M (halo)alkoxy, C alkylamino, C M dialkylamino, phenyl, C alkanoyl,

C M alkyl-OC(=0)-, C alkyl-S(0) 2-, and C3 _ carbocycle; and X is selected from the group

consisting of -C(=0)-, C alkylene, C heteroalkyiene, C2-4 alkenylene and C2-4 alkynylene; wherein

any C M alkylene, C M heteroalkyiene, alkenylene and C alkynylene of XRA is optionally

substituted with 1 to 3 substituents selected from the group consisting of C M alkyl, C haloalkyl, C



heteroalkyl, oxo OS. a d phenyl that is optionally substituted with 1 to 5 substitutents selected fro ,

F, C , Br, I, -NH 2, -Oil, -CN, -N0 , C alky., C M haloalkyl, C^alkoxy, Ci-4(halo)alkoxy, C M

alkyiamino and C M diaikylamino.

36. The compound of claim I , 2, 3, 4, 5, 6, 7, 8, 9, 10, II, 12, 13, 14, 15, 6, 17, 18, 19, 20, 21,

22, 23, 24, 25, or 26wherein R A is phenyl ~(X A)~, wherein said phenyl is optionally substituted with

from 1 to 5 subsiitutents selected from, F, CI, -CN, C a yl, C l-4 haloalkyl, Ci^alkoxy, and \ .

4(halo)alkoxy; and X is C alkylene that is optionally substituted with 1 to 3 substituents selected

from the group consisting of C alky], C M haloalkyl, C heteroalkyl, oxo (=0), and phenyl that is

optionally substituted with 1 to 5 substitutents selected from, F, C , Br, 1, -NF12, -OH, -CN, -N0 2, C

alkyl, C l-4 haloalkyl, Ci_4alkoxy, C i 4(halo)alkoxy, C M alkyiamino and C M dialkyl amino.

37. The compound of claim 1, 2, 3, 7, 8, 9, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,

30, 3 , 32, 33, 34, 35, or 36 wherein the compound has the formula Id:

Id.

38. The compound of claim 37 wherein is methyl, ethyl, cyclopropyl, or 1-azetidinyl.

39. The compound of claim 37 or 38 wherein - X2-(L) -X - is -Ό -, -CIi -, -CTI2-0-,

or C ( ' ! !;;·« )·.

40. The compound of claim 37, 38, or 39 wherein:

is:

4 1. The compound of claim 37, 38, or 39 wherein:

is:



42. The compound of claim 37, 38, or 39 wherein A is optionally substituted azetidine,

pyrrolidine, piperidine, morpholine, homopiperazine, andpiperazine.

43. The compound of claim 37, 38, or 39 wherein:

is selected from the group consisting of:

R (RAA )n RA AA ) R (RAA)n r

44. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, , 12, 13, 14, 15, 6, 17, , 19, 20, 3

38, or 39wherein:

45. The compound of claim 1, 2, 3, 4, 7, 8, 9, 10, , 12, 13, 14, 15, 25, 26, 27, 28, 29, 30, 31, 32,

33, 34, 35, 37, 37, or 38wherein:



has the formula:

47. The compound of claim 46, wherein R' is selected from the group consisting of hydrogen, F, C

48. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

22, 23, 24, 25, 26, 37, 38, 39, 40, 4 1, 42, 43, 44, 45, 46, or 47 wherein RA is



818



819





821





823



824



825





827



828



829



830



831



832



833



834





836



837



838



839



840



841



842



843



844





846



847



848



849



850



851



852





854



855



856





858



859





861



862





864



865



866



867



868





870



871



872



873



874



875



876



877



and salts thereof.

51. A pharmaceutical composition comprising a compound of formula I as described in any one

of claims 1-50, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

excipient.

52. A method of treating a disease or condition in a mammal selected from the group consisting

of pain, depression, cardiovascular diseases, respiratory diseases, and psychiatric diseases, and

combinations thereof, wherein the method comprises administering to the mammal in need thereof a

therapeutically effective amount of a compound of formula I as described in any one of claims 1-50,

or a pharmaceutically acceptable salt thereof.

53. The method of claim 52, wherein said disease or condition is selected from the group

consisting of neuropathic pain, inflammatory pain, visceral pain, cancer pain, chemotherapy pain,

trauma pain, surgical pain, post-surgical pain, childbirth pain, labor pain, neurogenic bladder,

ulcerative colitis, chronic pain, persistent pain, peripherally mediated pain, centrally mediated pain,

chronic headache, migraine headache, sinus headache, tension headache, phantom limb pain, dental

pain, peripheral nerve injury or a combination thereof.

54. The method of claim 52, wherein said disease or condition is selected from the group

consisting of pain associated with HIV, HIV treatment induced neuropathy, trigeminal neuralgia,

post-herpetic neuralgia, eudynia, heat sensitivity, tosarcoidosis, irritable bowel syndrome, Crohns

disease, pain associated with multiple sclerosis (MS), amyotrophic lateral sclerosis (ALS), diabetic

neuropathy, peripheral neuropathy, arthritis, rheumatoid arthritis, osteoarthritis, atherosclerosis,

paroxysmal dystonia, myasthenia syndromes, myotonia, malignant hyperthermia, cystic fibrosis,

pseudoaldosteronism, rhabdomyolysis, hypothyroidism, bipolar depression, anxiety, schizophrenia,

sodium channel toxi related illnesses, familial erytbromelalgia, primary erythromelalgia, familial

rectal pain, cancer, epilepsy, partial and general tonic seizures, restless leg syndrome, arrhythmias,

fibromyalgia, neuroprotection under ischaemic conditions cause by stroke or neural trauma, tach-

arrhythmias, atrial fibrillation and ventricular fibrillation.

55. A method of treating pruritus in a mammal, wherein the method comprises administering to

the mammal in need thereof a therapeutically effective amount of a compound of formula I as

described in any one of claims 1-50, or a pharmaceutically acceptable salt thereof.



56. A method of treating, but not preventing, pain in a mammal, wherein the method comprises

administering to the mammal in need thereof a therapeutically effecti ve amount of a compound of

formula I as described in any one of claims 1-50, or a pharmaceutically acceptable salt thereof.

57. The method of claim 56, wherein the pain is selected from the group consisting of

neuropathic pain, inflammatory pain, visceral pain, cancer pain, chemotherapy pain, trauma pain,

surgical pain, post-surgical pain, childbirth pain, labor pain, neurogenic bladder, ulcerative colitis,

chronic pain, persistent pain, peripherally mediated pain, centrally mediated pain, chronic headache,

migraine headache, sinus headache, tension headache, phantom limb pain, dental pain, peripheral

nerve injury or a combination thereof.

58. The method of claim 57, wherein said pain is acute or chronic pain.

59. The method of claim 57, wherein said pain is neuropathic or inflammatory pain.

60. The method of claim 57, wherein the pain is associated with a disease or condition selected

from the group consisting of HIV, HIV treatment induced neuropathy, trigeminal neuralgia, post

herpetic neuralgia, eudynia, heat sensitivity, tosarcoidosis, irritable bowel syndrome, Crohns disease,

pain associated with multiple sclerosis (MS), amyotrophic lateral sclerosis (ALS), diabetic neuropathy,

peripheral neuropathy, arthritis, rheumatoid arthritis, osteoarthritis, atherosclerosis, paroxysmal

dystonia, myasthenia syndromes, myotonia, malignant hyperthermia, cystic fibrosis,

pseudoaldosteronism, rhabdomyolysis, hypothyroidism, bipolar depression, anxiety, schizophrenia,

sodium channel toxi related illnesses, familial erythromelalgia, primary erythromelalgia, familial

rectal pain, cancer, epilepsy, partial and general tonic seizures, restless leg syndrome, arrhythmias,

fibromyalgia, neuroprotection under ischaemic conditions cause by stroke or neural trauma, tach-

arrhythmias, atrial fibrillation and ventricular fibrillation.

61. A method for the treatment or prophylaxis of pain, depression, cardiovascular disease,

respiratory disease, or psychiatric disease, or a combinations thereof, in an animal which method

comprises administering an effective amount of a compound of formula I as described in any one of

claims 1-50, or a pharmaceutically acceptable salt thereof.

62. A compound of any one of claims 1-50 for the use as a medicament for the treatment of

diseases and disorders selected from the group consisting of pain, depression, cardiovascular diseases,

respiratory diseases, and psychiatric diseases, or a combination thereof.

63. The use of a compound of any one of claims 1-50 for the manufacture of a medicament for

the treatment of diseases and disorders selected from the group consisting of pain, depression,

cardiovascular diseases, respiratory diseases, and psychiatric diseases, or a combination thereof.

64. The invention as hereinbefore described.



AMENDED CLAIMS
received by the International Bureau on 16 April 2015 (16.04.2015)

l . compound of formula l a

l a

or a pharmaceutically acceptable salt thereof, wherein:

R 1 is Ci-8 alkyl, C2- alkenyl, Ci_8 haloalkyl, Ci_8 alkoxy , C 3 carbocycle, C-linked C2-7 heterocycle,

or -NR AR B , wherein R A and R B are each independently selected from the group consisting of hydrogen,

Ci-8 alkyl, Ci_s alkoxy, and wherein R A and R B are optionally combined to form a 3 to 8 membered

heterocyclic ring optionally comprising 1 additional heteroatom selected from N , O and S ; and wherein

R is optionally substituted with from 1 to 5 substituents selected from the group consisting of C -4 alkyl,

C 4 haloalkyl, F , CI, Br, I , -OH, -CN, -N0 2, -NR Rla RRlb , -OR Rla , -SR Rla , -Si(R Rla )3 and C3 carbocycle;

wherein RRla and RRlb are independently selected from the group consisting of hydrogen, Ci_s alkyl, Ci_8

haloalkyl;

R is hydrogen, C -4 alkyl or C -4 haloalkyl;

R is selected from the group consisting of H , F , CI, Br, I , -CN, Ci_s alkyl, Ci_s haloalkyl and Ci_8

alkoxy;

R 5 is selected from the group consisting of H , F , CI, Br, I , -CN, Ci_s alkyl, Ci_s haloalkyl, Ci_8

alkoxy, C3-8 cycloalkyl and C2-7 heterocycle, wherein said C3-8 cycloalkyl and C2-7 heterocycle is optionally

substituted with 1-3 substituents seleted from F, CI, Br and I ;

L is a linker selected from the group consisting of C -4 alkylene, C2-4 alkenylene and C2-4

alkynylene, wherein L is optionally substituted with from 1 to 3 substituents selected from the group

consisting of C -4 alkyl, halo, and C -4 haloalkyl;

the subscript m represents the integer 0 or 1;

XVd X2are each independently selected from the group consisting of absent, -0-, -S(O)-, -

S(0) 2- and -N(R X)- wherein R is H , Ci_s alkyl, Ci_s alkanoyl,or -S(0) 2(Ci_8 alkyl), and wherein if the

subscript m is 0 then one of X 1 or X2 is absent;

the subscript n is an integer from 0 to 5 ;



the ring A is a C2-11 heterocycle comprising a nitrogen atom and further optionally comprising 1-2

heteroatoms selected from N, O and S;

each R is independently selected from the group consisting of Ci_6 alkyl, C haloalkyl, Ci_6

heteroalkyl, CN, F , CI, Br and I ; and

R is selected from the group consisting of -(X RB)0 iOR A , C 6 io aryl-(X RA)-, Ci-2o heteroaryl-

(X ^)-, C - carbocycle-CX ^)-, -RA2, -S(0) 2-RA2, and C2 „ heterocycle-CX ^)-, wherein said C -io aryl,

C5-9 heteroaryl, C3-12 carbocycle and C2-11 heterocycle of RA is optionally substituted with from 1 to 5

substitutents selected from, F, CI, Br, I, -NH 2, -OH, -CN, -N0 2, Ci_4 alkyl, Ci_4 haloalkyl, C _4 alkoxy, Ci_

4(halo)alkoxy, C alkylamino, Ci_4 dialkylamino, Ci_4 alkanoyl, Ci_4 alkyl-OC(=0)-, Ci_4 alkyl-S(0)2-,

C3-6 carbocycle, and phenyl that is optionally substituted with one or more substituents selected from

fluoro, chloro, and bromo; RA is selected from the group consisting of hydrogen, Ci_8 alkyl, C2- alkenyl,

C - haloalkyl, C3-8 cycloalkyl, phenyl and benzyl; RA2 is selected from the group consisting of Ci_8 alkyl

that is optionally substituted with one or more substituents selected from oxo (=0), fluoro, amino, Ci_4

alkylamino and Ci_4 dialkylamino; X is selected from the group consisting of absent, -0-, -S-, -N(H)-, -

N(Ci_4 alkyl)-, -S(O)-, -S(0) 2-, -C(=0)-, C _4 alkylene, C _4 heteroalkylene, C2- alkenylene and C2-

alkynylene; X is selected from the group consisting of absent, Ci_4 alkylene, Ci_4 heteroalkylene, C2-4

alkenylene and C2 4 alkynylene; wherein any C 4 alkylene, C 4 heteroalkylene, C2 4 alkenylene and C2 4

alkynylene of X or X is optionally substituted with 1 to 3 substituents selected from the group

consisting of Ci_4 alkyl, Ci_4 haloalkyl, Ci_4 heteroalkyl, oxo (=0), hydroxy, and phenyl that is optionally

substituted with 1 to 5 substitutents selected from, F , CI, Br, I , -NH 2, -OH, -CN, -N0 2, 4 alkyl, Ci_4

haloalkyl, Ci_4 alkoxy, Ci_4(halo)alkoxy, Ci_4 alkylamino and Ci_4 dialkylamino; or wherein X or X is

optionally substituted with 2 substituents that combine to form a 3 to 5 membered carbocycle or a 3-5

membered heterocycle;

provided the compound of formula I is not:







2. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein:

R 1 is Ci-8 alkyl, C2- alkenyl, Ci_8 haloalkyl, Ci_8 alkoxy , C3-8 carbocycle, C-linked C2-7 heterocycle,

or -NR AR B , wherein R A and R B are each independently selected from the group consisting of hydrogen,

Ci-8 alkyl, Ci_s alkoxy, and wherein R A and R B are optionally combined to form a 3 to 8 membered

heterocyclic ring optionally comprising 1 additional heteroatom selected from N , O and S ; and wherein

R is optionally substituted with from 1 to 5 substituents selected from the group consisting of C -4 alkyl,

C 4haloalkyl, F , CI, Br, I , -OH, -CN, -N0 2, -NR RlaRRlb , -OR Rla , -SR Rla , -Si(R Rla )3 and C3- carbocycle;

wherein RRla and RRlb are independently selected from the group consisting of hydrogen, C alkyl, C

haloalkyl;



R is hydrogen, C1-4 alkyl or C 4haloalkyl;

R is selected from the group consisting of H, F, CI, Br, I, -CN, C _ alkyl, C _ haloalkyl and C _

alkoxy;

R 5 is selected from the group consisting of H, F, CI, Br, I, -CN, C alkyl, C haloalkyl, C

alkoxy, C 3 cycloalkyl and C2-7 heterocycle, wherein said C 3 cycloalkyl and C2-7 heterocycle is optionally

substituted with 1-3 substituents seleted from F, CI, Br and I ;

L is a linker selected from the group consisting of C1-4 alkylene, C2-4 alkenylene and C2-4

alkynylene, wherein L is optionally substituted with from 1 to 3 substituents selected from the group

consisting of C1-4 alkyl, halo, and C 4 haloalkyl;

the subscript m represents the integer 0 or 1;

XVd X 2are each independently selected from the group consisting of absent, -0-, -S(O)-, -

S(0) 2- and -N(RX)- wherein R is H, Ci_ alkyl, Ci_ alkanoyl,or -S(0) 2(Ci_ alkyl), and wherein if the

subscript m is 0 then one of X1 or X2 is absent;

the subscript n is an integer from 0 to 5;

the ring A is a C2-11 heterocycle comprising a nitrogen atom and further optionally comprising 1-2

heteroatoms selected from N, O and S;

each R is independently selected from the group consisting of C alkyl, C haloalkyl, C

heteroalkyl, F, CI, Br and I ; and

R is selected from the group consisting of -(XRB)0 ORA , C o ryl- X ^)-,

Cs-g heteroaryl-CX ^)-, C3- 2 carbocycle-(X RA)-, -RA2, -S(0) 2-R
A2, and C2 „ heterocycle-CX ^)-, wherein

said C -io aryl, C5-9 heteroaryl, C 3 2carbocycle and C2-11 heterocycle of RA is optionally substituted with

from 1 to 5 substitutents selected from, F, CI, Br, I, -NH2, -OH, -CN, -N0 2, alkyl, C haloalkyl,

Ci-4 alkoxy, Ci_4(halo)alkoxy, C alkylamino, C dialkylamino, C alkanoyl, Ci_4 alkyl-OC(=0)-,

Ci-4 alkyl-S(0)2-, C3-6 carbocycle, and phenyl that is optionally substituted with one or more substituents

selected from fluoro, chloro, and bromo; RA is selected from the group consisting of hydrogen, Ci_8 alkyl,

C2-8 alkenyl, Ci_8 haloalkyl, C 3 cycloalkyl, phenyl and benzyl; RA2 is selected from the group consisting

of Ci-8 alkyl that is optionally substituted with one or more substituents selected from oxo (=0), fluoro,

amino, C alkylamino and C dialkylamino; X is selected from the group consisting of absent, -0-,

-S-, -N(H)-, -N(Ci_4 alkyl)-, -S(O)-, -S(0) 2-, -C(=0)-, C 4 alkylene, C _4 heteroalkylene, C2-4 alkenylene

and C2-4 alkynylene; X is selected from the group consisting of absent, C 4 alkylene,

C 4 heteroalkylene, C2-4 alkenylene and C2-4 alkynylene; wherein any C 4 alkylene, C 4 heteroalkylene,

C2-4 alkenylene and C2-4 alkynylene of X or X is optionally substituted with 1 to 3 substituents

selected from the group consisting of C1-4 alkyl, C1-4 haloalkyl, C1-4 heteroalkyl, oxo (=0), and phenyl that

is optionally substituted with 1 to 5 substitutents selected from, F, CI, Br, I, -NH2, -OH, -CN, -N0 2,



C 4 alkyl, C 4haloalkyl, C 4 alkoxy, C 4(halo)alkoxy, C alkylamino and C dialkylamino; or wherein

X or X is optionally substituted with 2 substituents that combine to form a 3 to 5 membered

carbocycle or a 3-5 membered heterocycle;

3. The compound or salt of claim 1 or 2 wherein:

R 1 is Ci-8 alkyl, C2-8 alkenyl, Ci_8 haloalkyl, Ci_8 alkoxy , C 3 carbocycle, C-linked C2-7 heterocycle,

or -NR AR B , wherein R A and R B are each independently selected from the group consisting of hydrogen,

Ci-8 alkyl, Ci_s alkoxy, and wherein R A and R B are optionally combined to form a 3 to 8 membered

heterocyclic ring optionally comprising 1 additional heteroatom selected from N, O and S ; and wherein

R is optionally substituted with from 1 to 5 substituents selected from the group consisting of C 4 alkyl,

C 4haloalkyl, F, CI, Br, I, -OH, -CN, -N02, -NRRlaRRlb, -ORRla, -SRRla, -Si (RRla)3 and

C3-6 carbocycle; wherein RR and RRlb are independently selected from the group consisting of hydrogen,

Ci-8 alkyl, Ci_s haloalkyl;

R is hydrogen, C 4 alkyl or C 4haloalkyl;

R is selected from the group consisting of H, F, CI, Br, I, -CN, Ci_8 alkyl, Ci_s haloalkyl and

Ci-8 alkoxy;

R 5 is selected from the group consisting of H, F, CI, Br, I, -CN, Ci_s alkyl, Ci_8 haloalkyl,

Ci_8 alkoxy, C3_ cycloalkyl and C2-7 heterocycle, wherein said C3_ cycloalkyl and C2-7 heterocycle is

optionally substituted with 1-3 substituents seleted from F, CI, Br and I ;

L is a linker selected from the group consisting of C 4 alkylene, C2-4 alkenylene and

C2-4 alkynylene, wherein L is optionally substituted with from 1 to 3 substituents selected from the group

consisting of C 4 alkyl, halo, and C 4haloalkyl;

the subscript m represents the integer 0 or 1;

X1 2and X 'are each independently selected from the group consisting of absent, -0-, -S(O)-,

-S(0)2- and -N(RX)- wherein R is H, Ci_ alkyl, Ci_ alkanoyl,or -S(0)2(Ci_ alkyl), and wherein if the

subscript m is 0 then one of X 1 or X 2 is absent;

the subscript n is an integer from 0 to 5;

the ring Ais a C2-11 heterocycle comprising a nitrogen atom and further optionally comprising 1-2

heteroatoms selected from N, O and S ;

each R is independently selected from the group consisting of Ci_6 alkyl, Ci_6 haloalkyl, Ci_6

heteroalkyl, F, CI, Br and I ; and

R is selected from the group consisting of -(X RB)0 ORA , C^o aryHX ^)-,

C 5- heteroaryl-(X RA)-, C 3 2 carbocycle-(X RA)-, and C2-11 heterocycle-(X RA)-, wherein said C ioaryl,

C5-9 heteroaryl, C3-12 carbocycle and C2 iiheterocycle of RA is optionally substituted with from 1 to 5

substitutents selected from, F, CI, Br, I, -NH2, -OH, -CN, -N02, Ci_4 alkyl, Ci_4haloalkyl, Ci_4 alkoxy,



Ci_4(halo)alkoxy, C 4 alky 1amino, C dialkylamino, phenyl, C1-4 alkanoyl, C1-4 alkyl -OC(=0)-,

Ci-4 alkyl -S(0)2-, and C3-6 carbocycle; RA i s selected from the group consisting of hydrogen, Ci_8 alkyl,

C2-8 alkenyl, Ci_8 haloalkyl, C3-8 cycloalkyl, phenyl and benzyl; X is selected from the group consisting

of absent, -0-, -S-, -N(H)-, -N(C 4 alkyl)-, -S (0) 2-, -C (=0)-, C 4 alkylene, C 4 heteroalkylene,

C2-4 alkenylene and C2-4 alkynylene; X is selected from the group consisting o f absent, C1-4 alkylene,

Ci-4 heteroalkylene, C2-4 alkenylene and C2-4 alkynylene; wherein any C1-4 alkylene, C ^heteroalkylene,

C2-4 alkenylene and C2-4 alkynylene of X or X is optionally substituted with 1 to 3 substituents

selected from the group consisting o f C1-4 alkyl, C 4haloalkyl, C ^heteroalkyl, oxo (=0), and phenyl that

is optionally substituted with 1 to 5 substitutents selected from, F , CI, Br, I , -NH 2 , -OH, -CN, -N0 2,

Ci-4 alkyl, C 4 haloalkyl, C alkoxy, Ci_4(halo)alkoxy, C alkylamino and C dialkylamino; or wherein

or X is optionally substituted with 2 substituents that combine to form a 3 to 5 membered

carbocycle or a 3-5 membered heterocycle.

4. The compound lb:

compound o f claim 1, 2, or 3, wherein the compound has the formula Ic

6. The compound o f claim 1, 2, 3, 4, or 5 wherein R is selected from the group consisting of C

alkyl, Ci_8 haloalkyl, C3-8 carbocycle, C2-7 heterocycle, and -NR AR B , wherein R A and R B are each

independently selected from the group consisting of Ci_s alkyl and Ci_s alkoxy, and wherein R A and R B

are optionally combined to form a 3 to 6 membered heterocyclic ring; and wherein R is optionally

substituted with from 1 to 5 substituents selected from the group consisting of C1-4 alkyl, C1-4 haloalkyl, F ,

CI, Br, I , -OH,



-OR , -SR , -Si(R a)3, and C3_5 carbocycle; wherein R a and R are independently selected from the

group consisting of hydrogen, Ci-galkyl, Ci-ghaloalkyl.

7. The compound of claim 1, 2, 3, 4, or 5 wherein R is methyl, cyclopropyl, 1-azetidinyl or

2-methoxyethyl.

8. The compound of claim 1, 2, 3, 4, 5, 6, or 7 wherein R is F.

9. The compound of claim 1, 2, 3,4, 5, 6, 7, or 8wherein R5 is cyclopropyl.

10. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, or 9wherein X1 is -O- or

-N(H)-; X2 is absent; the subscript m is 1; and -(L)- is an optionally substituted group selected from the

group consisting of C -4 alkylene, C 2-4 alkenylene or C 2-4 alkynylene.

11. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, or 9wherein X 1 is -0-; the subscript m is 1 and -(L)-

12. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or llwherein A is optionally substituted and is

selected from azetidine, pyrrolidine, piperidine, morpholine, homopiperazine, and piperazine.

13. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or llwherein:

is selecte

14. The compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, or 13 wherein RA is selected from the

group consisting of phenyl-(X RA) -, wherein said phenyl is optionally substituted with from 1 to 5

substitutents selected from, F, CI, Br, -NH2, -OH, -CN, -N0 2, alkoxy,

alkylamino, C ^dialkylamino, phenyl, alkanoyl, C -4 alkyl-OC(=0)- and C 3- carbocycle; and wherein

is selected from the group consisting of absent, -0-, -S-, -N(H)-, -N(Ci_4 alkyl)-, C -4 alkylene,

heteroalkylene, C 2-4 alkenylene and C 2-4 alkynylene; and wherein X is optionally substituted with 1 to 3

substituents selected from the group consisting of C ^alkyl, C1-4 haloalky1, C ^heteroalkyl, and phenyl



that is optionally substituted with 1 to 5 substitutents selected from, F, CI, Br, I, -NH2, -OH, -CN, -N0 2,

C ^alkyl, C ^haloalkyl, C ^alkoxy, C ^alkylamino and C ^dialkylamino.

15. The compound of claim 1, 2, 3, 6, 7, 10, 11, 12, 13, or 14, wherein the compound has the

formula Id:

16. The compound of claim 3wherein A is optionally substituted azetidine, pyrrolidine, piperidine,

morpholine, homopiperazine, and piperazine.

compound of claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 wherein

has the formula:



890



891



892





894



895



896



897



898



899



900



901



902



903



904



905



906



907



908



909



910



911



912



913



914



915



916



917



918



919



920



921



922



923



924



925



WO 2015/078374



927



928



929



930



931



932



933



934



935



WO 2015/078374



937



938



939



940



941

AMENDED SHEET (ARTICLE



942



943



944



945



946



PCT/CN2014/092269



948





950



and salts thereof.

21. A pharmaceutical composition comprising a compound of formula la as described in any one of

claims 1-20, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.

22. A method of treating a disease or condition in a mammal selected from the group consisting of

pain, depression, cardiovascular diseases, respiratory diseases, and psychiatric diseases, and combinations

thereof, wherein the method comprises administering to the mammal in need thereof a therapeutically

effective amount of a compound of formula la as described in any one of claims 1-20, or a

pharmaceutically acceptable salt thereof.

23. The method of claim 22, wherein said disease or condition is selected from the group consisting

of neuropathic pain, inflammatory pain, visceral pain, cancer pain, chemotherapy pain, trauma pain,

surgical pain, post-surgical pain, childbirth pain, labor pain, neurogenic bladder, ulcerative colitis, chronic

pain, persistent pain, peripherally mediated pain, centrally mediated pain, chronic headache, migraine

headache, sinus headache, tension headache, phantom limb pain, dental pain, peripheral nerve injury or a

combination thereof.

24. The method of claim 22, wherein said disease or condition is selected from the group consisting

of pain associated with HIV, HIV treatment induced neuropathy, trigeminal neuralgia, post-herpetic

neuralgia, eudynia, heat sensitivity, tosarcoidosis, irritable bowel syndrome, Crohns disease, pain

associated with multiple sclerosis (MS), amyotrophic lateral sclerosis (ALS), diabetic neuropathy,

peripheral neuropathy, arthritis, rheumatoid arthritis, osteoarthritis, atherosclerosis, paroxysmal dystonia,

myasthenia syndromes, myotonia, malignant hyperthermia, cystic fibrosis, pseudoaldosteronism,

rhabdomyolysis, hypothyroidism, bipolar depression, anxiety, schizophrenia, sodium channel toxi related

illnesses, familial erythromelalgia, primary erythromelalgia, familial rectal pain, cancer, epilepsy, partial

and general tonic seizures, restless leg syndrome, arrhythmias, fibromyalgia, neuroprotection under



ischaemic conditions cause by stroke or neural trauma, tach-arrhythmias, atrial fibrillation and ventricular

fibrillation.

25. A method of treating pruritus in a mammal, wherein the method comprises administering to the

mammal in need thereof a therapeutically effective amount of a compound of formula la as described

inany one of claims 1-20, or a pharmaceutically acceptable salt thereof.

26. A method of treating, but not preventing, pain in a mammal, wherein the method comprises

administering to the mammal in need thereof a therapeutically effective amount of a compound of

formula la as described in any one of claims 1-20, or a pharmaceutically acceptable salt thereof.
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