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HETEROCYCLIC AMIDES AS MODULATORS OF TRPA1

CROSS REFERENCE TO RELATED APPLICATION
This application claims the benefit of US provisional patent application serial
number 61/184,589, filed June 05, 2009.

FIELD OF THE INVENTION
The present invention relates to certain heterocyclic amide compounds,
pharmaceutical compositions containing them, methods of making them, and
methods of using them for the modulation of the TRPA1 receptor and for the
treatment of disease states, disorders, and conditions mediated by TRPA1
receptor activity.

BACKGROUND OF THE INVENTION

TRPA1 (ANKTM1, p120) is a non-selective cation channel that belongs
to the Transient Receptor Potential (TRP) superfamily. TRPA1 was first
identified as a transformation sensitive mMRNA in cultured human lung
fibroblasts (Jaquemar et al., J Biol Chem., 1999, 274, 7325-7333). Subsequent
studies indicated that TRPA1 was also highly expressed in sensory neurons of
the dorsal root, trigeminal and nodose ganglia, and in hair cells of the inner ear
(Story et al., Cell, 2003, 112, 819-829; Corey et al., Nature, 2004, 432, 723-
730; Nagata et al., J Neurosci., 2005, 25, 4052-4061; Diogenes et al., J Dent
Res., 2007, 86, 550-555). In sensory neurons, TRPA1 expression is most
prevalent in small diameter neurons where it co-localizes with markers of
peptidergic nociceptors such as TRPV1, CGRP and substance P (Story et al.,
supra; Bautista et al., PNAS, 2005, 102, 12248-12252; Nagata et al., J
Neurosci., 2005, 25, 4052-4061; Diogenes et al., J Dent Res., 2007, 86, 550-
555).

The finding that TRPA1 is expressed in small diameter nociceptors has
led to the suggestion that this channel may be involved in pain sensation.
Indeed a number of additional observations support this suggestion. For
example, TRPA1 expression can be increased by inflammatory mediators such
as NGF (Diogenes et al., J Dent Res., 2007, 86, 550-555) and following nerve
injury or inflammation (Obata et al., J Clin Invest. 2005, 115, 2393-2401;
Frederick et al., Biochem Biophys Res Commun., 2007, 358, 1058-1064).
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Bradykinin, a potent algogenic peptide released at sites of injury and
inflammation, can activate TRPA1 via G-protein coupled BK2 receptors
(Bandell et al., Neuron, 2004, 41, 849-857). In addition, TRPA1 can be
activated by a range of pungent or irritant compounds that can elicit pain in
animals and humans, such as mustard oil (AITC), cinnamaldehyde, acreolin,
allicin, and formalin (Bandell et al., supra; Namer et al., Neuroreport, 2005, 16,
955-959; Bautista et al., Cell, 2006, 124, 1269-1282; Fujita et al., Br J
Pharmacol., 2007, 151, 153-160; McNamara et al., PNAS, 2007, 104, 13525-
13530). TRPA1 may also be activated by noxious cold (Bandell et al., Neuron,
2004, 41, 849-857; Jordt et al., Nature, 2004, 427, 260-265; Nagata et al., J
Neurosci., 2005, 25, 4052-4061). In behavioral studies, intra-thecal TRPA1
anti-sense oligodeoxynucleotide suppressed inflammation and nerve injury-
induced cold allodynia (Obata et al., J Clin Invest., 2005, 115, 2393-2401) and
mustard oil induced pain behaviors and bradykinin-induced acute pain and
hyperalgesia are abolished in TRPA1-/- mice (Bautista et al., supra; Kwan et
al., Neuron, 2006, 50, 277-289).

In a formalin-induced pain model, TRPA1 has been shown to be the
principal site of formalin's pain-producing action in vivo, and activation of
TRPA1 underlies the physiological and behavioral responses associated with
this model of pain. Formalin induced activation of the TRPA1 channel has
been shown to be attenuated by TRPA1 antagonists (McNamara et al., PNAS,
2007, 104, 13525-13530).

Treatment with cigarette smoke extracts (CSE) increased Ca®" influx in
TRPA1-transfected cells, and promoted neuropeptide release from isolated
guinea pig airway tissue. Furthermore, the effect of CSE on Ca* influx in
dorsal root ganglion neurons was abolished in TRPA1-deficient mice. These
data suggest a role for TRPA1 in the pathogenesis of CSE-induced diseases
such as Chronic obstructive pulmonary disease, or COPD (André et al., J Clin
Invest., 2008, 118, 2574-2582).

In addition, TRPA1 activation by various oxidants and products of lipid
peroxidation, such as 4-hydroxynonenal and 4-oxononenal, is suggested to be
a key mechanism that links oxidative stress to nocifensive responses in the
airway (Taylor-Clark et al., J Physiol., 2008, 586, 3447-3459; Trevisani et al.,
PNAS, 2007, 104, 13519-13524; Andersson et al., J Neurosci., 2008, 28, 2485-
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2494). TRPA1 is discussed to represent a new target for the development of
drugs that suppress neuronal hypersensitivity in individuals with airway disease
such as asthma, chronic cough and reactive airway dysfunction syndrome
(Bessac and Jordt, Physiology, 2008, 23, 360-370).

A recent study showed that a variety of the known electrophilic tear
gasses used in the past and present as riot control or incapacitating agents, are
potent activators of the human TRPA1 channel (Brone et al., Toxicol & Appl
Pharmacol., 2008, 231, 150-156; Bessac et al., FASEB J., 2008, Nov 26 e-
pub). Thus antagonism of the TRPA1 channel could have use for military and
police applications as defense against such agents.

TRPA1 is also expressed in bladder and urethra urothelium, epithelium
and nerve fibers of the urothelium, sub-urothelial space, muscle layers and
around blood vessels (Du et al., Urology, 2008, 72, 450-455; Andrade et al.,
Biochem Pharmacol., 2006, 72, 104-114; Gratzke et al., Eur Urology, 2008, Apr
30 e-pub; Streng et al., Eur Urology, 2008, 53, 391-400). TRPA1 expression is
increased in bladder mucosa from patients with bladder outlet obstruction (Du
et al., Urology, 2008, 72, 450-455). Activation of TRPA1 causes increased
micturition frequency and reduced voiding volume (Streng et al., supra).
Activation of TRPA1 in the bladder by reactive metabolites of
cyclophosphamide (e.g., acrolein) may be responsible for cystitis that
sometimes accompanies the use of chemotherapeutic agents (Bautista et al.,
supra). TRPA1 is also expressed in colonic afferents, is upregulated following
induction of experimental colitis, and TRPA1 antisense oligonucleotides
suppressed colitis-induced hyperalgesia to colonic distension (Yang et al.,
Neurosci Lett., 2008, 440, 237-241). These data suggest a role for TRPA1 in
the pathogenesis of visceral pain and dysfunction, such as bladder instability,
urinary incontinence, cystitis and colitis.

TRPA1 may also be activated by general anesthetics such as isoflurane
(Matta et al., PNAS, 2008, 105, 8784-8789), suggesting a possible role for
TRPA1 antagonists in post-surgical pain. In addition, TRPA1 can be activated
by a variety of skin sensitizers, natural products (Escalera et al., JBC, 2008,
283, 24136-24144) and ethanol metabolites (Bang et al., Eur J Neurosci., 2007,
26, 2516-2523), suggesting roles for TRPA1 antagonists in the treatment of
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contact dermatitis, and the symptoms of “hangover” (i.e., headache, nasal
congestion, facial flushing).
Certain diamine-substituted pyridines are described in the following
publications: Intl. Pat. Appl. Publ. WO 1991/09849 (Upjohn, July 11, 1991);
5 Intl. Pat. Appl. Publ. WO 2006/063718 (Hoffmann La Roche, June 22, 2006);
U.S. Pat. 4,788,196 (Pfizer, Nov. 29, 1988); and U.S. Pat. 4,806,536 (Pfizer,
Feb. 21, 1989). Certain B-Alanine derivatives are disclosed in U.S. Pat.
6,645,939 (Merck & Co., Inc.).
Still further, certain compounds were obtained from a third party. The
10  compounds are identified herein as Examples 189 to 225 and 286 to 316.
However, there remains a need for potent histamine TRPA1 receptor
modulators with desirable pharmaceutical properties. Certain heterocyclic
amide derivatives have been found in the context of this invention to have
TRPA1 receptor-modulating activity.
15
SUMMARY OF INVENTION
Certain heterocyclic amides have now been found to have TRPA1-
modulating activity. In particular, the invention is directed to the general and
preferred embodiments defined, respectively, by the independent and
20 dependent claims appended hereto, which are incorporated by reference
herein.

Thus, in one general aspect, the invention relates to compounds of

Formula (1):
PN
ZV‘X oYY 0
N
A'-§70 O R R
O

25 wherein,
Ar'is:
i) phenyl substituted with 0, 1, 2 or 3 substituents R?; or
i) a 5- or 6-membered monocyclic aromatic heterocycle ring optionally
substituted with one or two substituents R?;
30 where each R? is independently halo, -C4_4alkyl, -OC4_4alkyl, -CN,
-CF3, -OCFs3, -NO,, -C(O)C1.4alkyl or -CO2H;

4
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Ar?is:

ii)

PCT/US2010/037381

phenyl substituted with 0, 1, 2 or 3 substituents R®;

where each R® is independently halo, -C4_4alkyl, -C(O)NR°R?, -OC.
aalkyl, -OCq4alkylCF3, -CN, -CF3, -OCF2H, -NOa, -NR°R?, -S(0)0.2C1.
salkyl, -C(O)Cq4alkyl, -S(O)(O)NH3, -(CH2)o.2-morpholinyl, piperidin-1-
yl or piperazinyl, said piperaziny| optionally substituted with a methyl,
pyridyl substituted with 0, 1 or 2 substituents R®,

where each R®is independently selected from halo, -C44alkyl, -OC4.
salkyl, -CF3, -NR°R or 4-morpholinyl; or

a bicyclic 9- or 10-membered aromatic heterocycle optionally
substituted with 1 substituent R';

where R'is -Cy_4alkyl;

R°® and R? are each independently selected from H or -Cq.salkyl;

W is -CR"H- or -CFo-;

Xis -CR"H-;

or W and X may each be a CH group linked together by a double bond;
R"is H or -OH; or

two adjacent R" moieties taken together form -CH,-;

R" and R? are each independently H or -Cy_alkyl;

each Y is independently CH or N;

Zis CRY;

R’is
i)

ii)

H, -C1-salkyl, -CF3, -OR?, -N(CHs), or -NR"R’;
where R"is selected from H, 2-hydroxy-propyl, 2-hydroxy-2-methyl-
propyl, -C4.4alkyl-N(CHs3),, -C+. salkyl-pyridyl, -C1. salkyl-phenyl, 1-
pyridinyl-ethyl, 1-methyl-pyrrolidin-3-ylmethyl or -C,_salkyl-piperidinyl,
said piperidinyl optionally substituted with -C4_salkyl;
where R? is -Cq_salkyl, -C44alkylCF3 or -Cq4alkyl-heterocycloalkyl;
1-pyrrolidinyl optionally substituted with -C4.4alkyl or -NR*R”;
piperazinyl optionally substituted with -C,.salkyl, -OC4_4alkyl, -C4.
salkyl-pyridyl, -Co.4alkyl-1-methyl-piperidin-4-yl, -Co_4alkyINR"Ri or -Co.
salkyl-phenyl, said phenyl optionally substituted with one or two
substituents selected from the group consisting of Cl, Br, I, -OCF3,
and -Cq.4alkyl or said one substituent is F bound at the 2- position;

5
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iv) phenyl optionally substituted with -CF3; or
v)  pyridyl;
vi) 1-piperidinyl,

R¥is H, -Cy4alkyl or -C(O)1.2C1.4alkyl; and

R'is H or CHj3;

with the proviso that when

Ar' is 4-fluoro-phenyl;

Ar? is 4-trifluoromethyl-phenyl;

R' and R? are each H;

W and X are each -CH-;

and the two Y’s adjacent to Z are N with the third being C;

then Rg cannot be [4-(2-fluoro-phenyl)-piperazin-1-yl].

The invention also relates to pharmaceutically acceptable salts of
compounds of Formula (I), pharmaceutically acceptable prodrugs of
compounds of Formula (I) and pharmaceutically active metabolites of
compounds of Formula (I). In certain preferred embodiments, the compound of
Formula (1) is a compound selected from those species described or
exemplified in the detailed description below.

In a further general aspect, the invention relates to pharmaceutical
compositions each comprising: (a) a therapeutically effective amount of at
least one chemical entity selected from compounds of Formula (ll),
pharmaceutically acceptable salts of compounds of Formula (11),
pharmaceutically acceptable prodrugs of compounds of Formula (ll), and
pharmaceutically active metabolites of compounds of Formula (l1):

zv\x 9’ YI/Z\\Y (I
N N%Y/)\Arz
A-$70 O R R*
wherein,
Ar'is:
i) phenyl substituted with 0, 1, 2 or 3 substituents R?; or
i) a 5- or 6-membered monocyclic aromatic heterocycle ring optionally

substituted with one or two substituents R?;
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where each R? is independently halo, -C4_salkyl, -OC44alkyl, -CN,
-CF3, -OCFs3, -NO,, -C(O)C1.4alkyl or -CO2H;
Ar? is:
i) phenyl substituted with 0, 1, 2 or 3 substituents R®;
where each R® is independently halo, -C44alkyl, -C(O)NR°R?, -OC;.
salkyl, -OCg.alkylCF3, -CN, -CF3, -OCF32H, -NO,, -NR°R?, -S(0);.2C.
salkyl, -C(O)C14alkyl, S(O)(O)NH>, -(CH3)o2-morpholinyl, piperidin-1-
yl, piperazinyl, said piperazinyl optionally substituted with a methyl, or
two R substituents on adjacent carbon atoms taken together form -
O(CH2)120-;
i) pyridyl substituted with 0, 1 or 2 substituents R®;
where each R®is independently selected from halo, -C44alkyl, -OC4.
salkyl, -CF3, -NR°RY or 4-morpholinyl; or
iii) a bicyclic 9- or 10-membered aromatic heterocycle optionally
substituted with 1 substituent R’;
where R'is -Cy_4alkyl;
R and R? are each independently selected from H or -Cq_salkyl;
W is -CR"H- or -CFo-;
Xis -CR"H-;
or W and X may each be a CH group linked together by a double bond;
R"is H or -OH; or
two adjacent R" moieties taken together form -CH,-;
R" and R? are each independently H or -Cy_alkyl;
each Y is independently CH or N;
Zis CRY;
R’is
i) H, -C1-salkyl, -CF3, -OR? or -NR"R’;
where R"is selected from
a) H, -CosalkylCF3, -Cq4alkyl-N(CHs)2, 1-hydroxymethyl-2-
phenyl-ethyl, -Cq_salkyl-3H-indol-3yl, indan-1yl, saturated
cycloalkyl or -Cq-4alkyl-monocyclic heteroaryl ring;
b) -C4.salkyl optionally substituted with OH;
c) -Cq.4alkyl-heterocycloalkyl, said heterocycloalkyl optionally
substituted with -Cq_salkyl; or
7
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d) -Co.4alkyl-phenyl, said phenyl optionally substituted with
one or two R/ moieties;
where each R/ is independently halo, -OC_salkyl, -
S(O)(O)NHz or 4-methyl-piperazine-1-carbonyl;
R* is -C44alkyl, -C44alkylCF3 or -C4_salkyl-heterocycloalkyl;

i) 1-pyrrolidinyl optionally substituted with a moiety selected from the
group consisting of -NR*R' and -C1_salkyl, said -C1.salkyl optionally
substituted with -OH;

iii) 1-piperidinyl optionally substituted with -C4_4alkyl, -C(O)NH,, -CO2C1.
salkyl or -Cyalkyl-phenyl,

iv) piperazinyl optionally substituted with -C4.salkyl, -OC4.4alkyl, -Co-
salkylpyridyl, -Co.salkyl-1-methyl-piperidin-4-yl, -Co.4alkyINR*R' or -Cq.
salkyl-phenyl, said phenyl optionally substituted with one or two R’
substituents;
where each R substituent is selected from the group consisting of
halo, -OCFs3, -Cq.4alkyl, -OC1.alkyl, -CO2C4.4alkyl, -C(O)CH3 and -Cq.
4alkyINR*R', or two R" substituents on adjacent carbon atoms taken
together form -O(CH;)1.20-;

V) phenyl optionally substituted with CF3, pyridyl or 3,4-dihydro-1H-
isoquinolin-2-yl;

vi) pyridyl;

vii)  3,4-dihydro-1H-isoquinolin-2-yl;

viii)  [1,4]diazepane-yl optionally substituted with -C4.4alkyl; or

iX) morpholin-yl;

R¥is H, -Cy4alkyl or -C(O)1.2C14alkyl;

R'is H or Cq4alkyl; and

pharmaceutically acceptable salts of compounds of Formula (Il), and
pharmaceutically acceptable prodrugs of compounds of Formula (ll);
and (b) a pharmaceutically acceptable excipient.

In another aspect, embodiments of the invention are useful as TRPA1
modulators. Thus, the invention is directed to a method for modulating TRPA1
activity, comprising exposing TRPA1 to a therapeutically effective amount of at
least one chemical entity selected from compounds of Formula (ll),
pharmaceutically acceptable salts of compounds of Formula (11),

8
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pharmaceutically acceptable prodrugs of compounds of Formula (ll), and
pharmaceutically active metabolites of compounds of Formula (ll).
Embodiments of this invention modulate TRPA1 activity.

In another general aspect, the invention is directed to a method of
treating a subject suffering from or diagnosed with a disease, disorder, or
medical condition (collectively, “indications”) mediated by TRPA1 activity,
comprising administering to the subject in need of such treatment a
therapeutically effective amount of a compound of Formula (ll), a
pharmaceutically acceptable salt of a compound of Formula (Il),
pharmaceutically acceptable prodrug of a compound of Formula (ll), or
pharmaceutically active metabolite of a compound of Formula (ll). In certain
preferred embodiments of the inventive method, the disease, disorder, or
medical condition is selected from: pain (acute, chronic, inflammatory, or
neuropathic pain); itch or various inflammatory disorders; inner ear disorders;
fever and other conditions or disorders of thermoregulation; tracheobronchial
and diaphragmatic dysfunction; gastrointestinal and urinary tract disorders;
chronic obstructive pulmonary disease; incontinence; and disorders associated
with reduced blood flow to the CNS or CNS hypoxia.

Preferred embodiments, features, and advantages of the invention will
be apparent from the following detailed description and through practice of the

invention.

DETAILED DESCRIPTION OF INVENTION AND ITS PREFERRED
EMBODIMENTS

For the sake of brevity, the disclosures of the publications, including
patents, cited in this specification are herein incorporated by reference.

As used herein, the terms "including", "containing" and “comprising” are
used herein in their open, non-limiting sense.

The term “alkyl” refers to a straight- or branched-chain alkyl group
having from 1 to 12 carbon atoms in the chain. Such groups may contain
saturated or unsaturated Carbon atoms within the chain. Examples of alkyl
groups include methyl (Me, which also may be structurally depicted by /
symbol), ethyl (Et), n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl (tBu),
pentyl, isopentyl, tert-pentyl, hexyl, isohexyl, prop-2-enyl, prop-2-ynyl, and

9
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groups that in light of the ordinary skill in the art and the teachings provided
herein would be considered equivalent to any one of the foregoing examples.
The term “cycloalkyl” refers to a saturated or partially saturated,
monocyclic, fused polycyclic, or spiro polycyclic carbocycle having from 3 to 12
5 ring atoms per carbocycle. lllustrative examples of cycloalkyl groups include
the following entities, in the form of properly bonded moieties:

> 0.0.00 0O 0000

D o> (> Ay A5

10 A “heterocycloalkyl” refers to a monocyclic, or fused, bridged, or spiro
polycyclic ring structure that is saturated or partially saturated and has from 3 to
12 ring atoms per ring structure selected from carbon atoms and up to three
heteroatoms selected from nitrogen, oxygen, and sulfur. The ring structure
may optionally contain up to two oxo groups on carbon or sulfur ring members.
15 lllustrative entities, in the form of properly bonded moieties, include:

so. O 9. O QQ“@ GGG
° H M i i HNj\o
() Q,[Nﬁ,é 5w o & ooy

\\// H

Goadbdd
d SNy Nve and@o

The term “heteroaryl” refers to a monocyclic, fused bicyclic, or fused

I

]

Ci

polycyclic aromatic heterocycle (ring structure having ring atoms selected from
carbon atoms and up to four heteroatoms selected from nitrogen, oxygen, and

10
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sulfur) having from 3 to 12 ring atoms per heterocycle. lllustrative examples of
heteroaryl groups include the following entities, in the form of properly bonded

moieties:
H

Cry O O o9 T
N
Co. CO DL D

Those skilled in the art will recognize that the species of cycloalkyl,
heterocycloalkyl, and heteroaryl groups listed or illustrated above are not
10 exhaustive, and that additional species within the scope of these defined terms
may also be selected.
The term “halogen” represents chlorine, fluorine, bromine, or iodine.
The term “halo” represents chloro, fluoro, bromo, or iodo.
The term “substituted” means that the specified group or moiety bears
15  one or more substituents. The term "unsubstituted" means that the specified
group bears no substituents. The term “optionally substituted” means that the
specified group is unsubstituted or substituted by one or more substituents.
Where the term “substituted” is used to describe a structural system, the
substitution is meant to occur at any valency-allowed position on the system.
20 Any formula given herein is intended to represent compounds having
structures depicted by the structural formula as well as certain variations or
forms. In particular, compounds of any formula given herein may have
asymmetric centers and therefore exist in different enantiomeric forms. All
optical isomers and stereoisomers of the compounds of the general formula,
25 and mixtures thereof, are considered within the scope of the formula. Thus,
any formula given herein is intended to represent a racemate, one or more
enantiomeric forms, one or more diastereomeric forms, one or more

atropisomeric forms, and mixtures thereof. Furthermore, certain structures may

11
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exist as geometric isomers (i.e., cis and frans isomers), as tautomers, or as
atropisomers.

Additionally, any formula given herein is intended to refer also to
hydrates, solvates, and polymorphs of such compounds, and mixtures thereof,
even if such forms are not listed explicitly. Certain compounds of Formulas (1)
and (Il), or pharmaceutically acceptable salts of compounds of Formulas (I) and
(1), may be obtained as solvates. Solvates include those formed from the
interaction or complexation of compounds of the invention with one or more
solvents, either in solution or as a solid or crystalline form. In some
embodiments, the solvent is water and then the solvates are hydrates. In
addition, certain crystalline forms of compounds of Formulas (1) and (ll), or
pharmaceutically acceptable salts of compounds of Formulas (I) and (Il), may
be obtained as co-crystals. In certain embodiments of the invention,
compounds of Formulas (1) or (II) may be obtained in a crystalline form. In
other embodiments, pharmaceutically acceptable salts of compounds of
Formulas () or (Il) may be obtained in a crystalline form. In still other
embodiments, compounds of Formulas (l) or (II) may be obtained as a
polymorphic form, in one of several polymorphic forms, as a mixture of
crystalline forms, or as an amorphous form. In other embodiments, compounds
of Formulas (1) or (Il) convert in solution between one or more crystalline forms
and/or polymorphic forms.

To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. Itis
understood that, whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including equivalents and
approximations due to the experimental and/or measurement conditions for
such given value. Whenever a yield is given as a percentage, such yield refers
to a mass of the entity for which the yield is given with respect to the maximum
amount of the same entity that could be obtained under the particular
stoichiometric conditions. Concentrations that are given as percentages refer
to mass ratios, unless indicated differently.
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Reference to a chemical entity herein stands for a reference to any one
of: (a) the actually recited form of such chemical entity, and (b) any of the
forms of such chemical entity in the medium in which the compound is being
considered when named. For example, reference herein to a compound such
as R-COOH, encompasses reference to any one of, for example, R-COOH),
R-COOHsol), and R-COO sqpy. In this example, R-COOHs refers to the solid
compound, as it could be for example in a tablet or some other solid
pharmaceutical composition or preparation; R-COOH s refers to the
undissociated form of the compound in a solvent; and R-COO s, refers to the
dissociated form of the compound in a solvent, such as the dissociated form of
the compound in an aqueous environment, whether such dissociated form
derives from R-COOH, from a salt thereof, or from any other entity that yields
R-COO" upon dissociation in the medium being considered. In another
example, an expression such as “exposing an entity to compound of formula R-
COOH?” refers to the exposure of such entity to the form, or forms, of the
compound R-COOH that exists, or exist, in the medium in which such exposure
takes place. In still another example, an expression such as “reacting an entity
with a compound of formula R-COOH?” refers to the reacting of (a) such entity in
the chemically relevant form, or forms, of such entity that exists, or exist, in the
medium in which such reacting takes place, with (b) the chemically relevant
form, or forms, of the compound R-COOH that exists, or exist, in the medium in
which such reacting takes place. In this regard, if such entity is for example in
an aqueous environment, it is understood that the compound R-COOH is in
such same medium, and therefore the entity is being exposed to species such
as R-COOHq) and/or R-COQ (4q), where the subscript “(aq)” stands for
“aqueous” according to its conventional meaning in chemistry and
biochemistry. A carboxylic acid functional group has been chosen in these
nomenclature examples; this choice is not intended, however, as a limitation
but it is merely an illustration. Itis understood that analogous examples can be
provided in terms of other functional groups, including but not limited to
hydroxyl, basic nitrogen members, such as those in amines, and any other
group that interacts or transforms according to known manners in the medium
that contains the compound. Such interactions and transformations include,

but are not limited to, dissociation, association, tautomerism, solvolysis,
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including hydrolysis, solvation, including hydration, protonation, and
deprotonation.

In another example, a zwitterionic compound is encompassed herein by
referring to a compound that is known to form a zwitterion, even if it is not
explicitly named in its zwitterionic form. Terms such as zwitterion, zwitterions,
and their synonyms zwitterionic compound(s) are standard IUPAC-endorsed
names that are well known and part of standard sets of defined scientific
names. In this regard, the name zwitterion is assigned the name identification
CHEBI:27369 by the Chemical Entities of Biological Interest (ChEBI) dictionary
of molecular entities. As generally well known, a zwitterion or zwitterionic
compound is a neutral compound that has formal unit charges of opposite sign.
Sometimes these compounds are referred to by the term “inner salts”. Other
sources refer to these compounds as “dipolar ions”, although the latter term is
regarded by still other sources as a misnomer. As a specific example,
aminoethanoic acid (the amino acid glycine) has the formula H,NCH,COOH,
and it exists in some media (in this case in neutral media) in the form of the
zwitterion "H3sNCH,COO". Zwitterions, zwitterionic compounds, inner salts and
dipolar ions in the known and well established meanings of these terms are
within the scope of this invention, as would in any case be so appreciated by
those of ordinary skill in the art. Because there is no need to name each and
every embodiment that would be recognized by those of ordinary skill in the art,
no structures of the zwitterionic compounds that are associated with the
compounds of this invention are given explicitly herein. They are, however,
part of the embodiments of this invention. No further examples in this regard
are provided herein because the interactions and transformations in a given
medium that lead to the various forms of a given compound are known by any
one of ordinary skill in the art.

Any formula given herein is also intended to represent unlabeled forms
as well as isotopically labeled forms of the compounds. Isotopically labeled
compounds have structures depicted by the formulas given herein except that
one or more atoms are replaced by an atom having a selected atomic mass or
mass number. Examples of isotopes that can be incorporated into compounds
of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine, chlorine, and iodine, such as ?H, *H, "'C, *C, "C, "N,
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80, 770, ¥2p, 3p, 3°s, BF, 3|, and '?I, respectively. Such isotopically
labelled compounds are useful in metabolic studies (preferably with *C),
reaction kinetic studies (with, for example ?H or *H), detection or imaging
techniques, such as positron emission tomography (PET) or single-photon
emission computed tomography (SPECT), including drug or substrate tissue
distribution assays, or in radioactive treatment of patients. In particular, an ®F
or "'C labeled compound may be particularly preferred for PET or SPECT
studies. Further, substitution with heavier isotopes such as deuterium (i.e., *H)
may afford certain therapeutic advantages resulting from greater metabolic
stability, for example increased in vivo half-life or reduced dosage
requirements. Isotopically labeled compounds of this invention and prodrugs
thereof can generally be prepared by carrying out the procedures disclosed in
the schemes or in the examples and preparations described below by
substituting a readily available isotopically labeled reagent for a non-isotopically
labeled reagent.

When referring to any formula given herein, the selection of a particular
moiety from a list of possible species for a specified variable is not intended to
define the same choice of the species for the variable appearing elsewhere. In
other words, where a variable appears more than once, the choice of the
species from a specified list is independent of the choice of the species for the
same variable elsewhere in the formula, unless stated otherwise.

By way of a first example on substituent terminology, if substituent
S'exampie is one of Sy and S, and substituent S%.ample is one of Sz and S, then
these assignments refer to embodiments of this invention given according to
the choices S'exampie IS S1and SZexample IS S3; S example IS S1and SZexample IS Sa;

S example is S2 and SZexample i S3; S example IS S2 @aNd SZexampie is S4; and
equivalents of each one of such choices. The shorter terminology “S’example i
one of Sy and Sy, and S%ampee is one of Sz and S,” is accordingly used herein
for the sake of brevity, but not by way of limitation. The foregoing first example
on substituent terminology, which is stated in generic terms, is meant to
illustrate the various substituent assignments described herein. The foregoing
convention given herein for substituents extends, when applicable, to members
such as Ar', Ar?, R?, R®, R®, R%, and R', and any other generic substituent
symbol used herein.
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Furthermore, when more than one assignment is given for any member
or substituent, embodiments of this invention comprise the various groupings
that can be made from the listed assignments, taken independently, and
equivalents thereof. By way of a second example on substituent terminology, if
it is herein described that substituent Sexampie IS ONe of S4, Sy, and Ss, this listing
refers to embodiments of this invention for which Sexampie IS S1; Sexample IS S2;
Sexample 1S S3; Sexample IS ONe of S1 and Sz; Sexample IS 0Ne of S1 and Ss; Sexample 1S
one of Sz and S3; Sexample IS ONe Of Sq, Sz and Sz; and Sexampie IS @ny equivalent
of each one of these choices. The shorter terminology “Sexample iS 0ne of S4, Sy,
and S3” is accordingly used herein for the sake of brevity, but not by way of
limitation. The foregoing second example on substituent terminology, which is
stated in generic terms, is meant to illustrate the various substituent
assignments described herein. The foregoing convention given herein for
substituents extends, when applicable, to members such as Ar', Ar?, R?, R®, R®,
RY and R'and any other generic substituent symbol used herein.

The nomenclature “Ci;” with j > i, when applied herein to a class of
substituents, is meant to refer to embodiments of this invention for which each
and every one of the number of carbon members, from i to j including i and j, is
independently realized. By way of example, the term C,_; refers independently
to embodiments that have one carbon member (C1), embodiments that have
two carbon members (C;), and embodiments that have three carbon members
(Ca).

The term C,,.malkyl refers to an aliphatic chain, whether straight or
branched, with a total number N of carbon members in the chain that satisfies n
SN<m,withm>n.

Any disubstituent referred to herein is meant to encompass the various
attachment possibilities when more than one of such possibilities are allowed.
For example, reference to disubstituent —A-B-, where A # B, refers herein to
such disubstituent with A attached to a first substituted member and B attached
to a second substituted member, and it also refers to such disubstituent with A
attached to the second substituted member and B attached to the first
substituted member.

According to the foregoing interpretive considerations on assignments
and nomenclature, it is understood that explicit reference herein to a set
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implies, where chemically meaningful and unless indicated otherwise,
independent reference to embodiments of such set, and reference to each and
every one of the possible embodiments of subsets of the set referred to
explicitly.

In some embodiments of Formulas (l) and (ll), each instance of Y and Z
is CH. In some embodiments, Z is CR® and two instances of Y are N. In some
embodiments, Z is CRY, two instances of Y are N, and R is NR"R". In further
embodiments, Z is CR%and one instance of Y is N. In yet further embodiments,
Z is CRY, one instance of Y is N, and R? is NR"R'.

In some embodiments of Formulas (1) and (II), W and X are each CH. In
some embodiments, W is -CF»-. In some embodiments, W and X are each -
CHa-.

In some embodiments of Formulas (1) and (Il), R and R? are H.

In some embodiments of Formulas (1) and (II), R% is NR"R'.

In some embodiments of Formulas (1) and (Il), R® is selected from -CFs,
-OCFj3, F, Cl, Br, -NOy, -SOsMe, -SCH3, -OCH3s, -N(CH3)z, -SO2NH_, -CN, -
CONHgz, -OCH,CF3, -(CH2)o.1morpholinyl, piperazinyl or N-methylpiperazinyl.

In some embodiments of Formulas (1) and (II), Ar' is phenyl with zero,
one, two or three R? substituents. In some embodiments, Ar' is phenyl with
one R? substituent. In some embodiments, Ar' is phenyl with two R®
substituents. In some embodiments, Ar' is phenyl substituted with halo. In
some embodiments, Ar' is phenyl substituted at the 4-position. In some
embodiments, Ar' is thiophen-yl with zero, one or two R® substituents. In some
embodiments, Ar' is thiophen-yl with one R® substituent. In some
embodiments, Ar' is thiophen-yl with two R? substituents. In some
embodiments, Ar is thiophen-yl substituted with halo. In some embodiments,
Ar' is thiophen-yl substituted with halo. In some embodiments, Ar' is thiophen-
yl substituted at the 5-position.

In some embodiments of Formulas (1) and (11), Ar? is phenyl with zero,
one, two or three RP substituents. In some embodiments, Ar* is phenyl with
one R® substituent. In some embodiments, Ar? is phenyl with two R®
substituents. In some embodiments, Ar is phenyl substituted with —CFs. In
some embodiments, Ar? is phenyl substituted with —OCF3. In some
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embodiments, Ar? is phenyl substituted at the 4-position. In some
embodiments, Ar? is pyridyl.

In some embodiments of Formulas (1) and (l1), Ar' is phenyl with zero,
one, two or three R? substituents and Ar? is phenyl with zero, one, two or three
RP substituents. In some embodiments, Ar" is phenyl with zero, one, two or
three R® substituents and Ar? is pyridyl. In some embodiments, Ar’ is thiophen-
yl with zero, one or two R® substituents and Ar® is phenyl with zero, one, two or
three R® substituents. In some embodiments, Ar’ is thiophen-yl with zero, one
or two R? substituents and Ar? is pyridyl. In some embodiments, Ar' is phenyl
with one R? substituent and Ar? is phenyl with one R® substituent. In some
embodiments, Ar' is phenyl substituted with halo and Ar?is phenyl substituted
with —CFs.

In some embodiments of Formulas (1) and (l1), Ar' is phenyl with zero,
one, two or three R? substituents, Ar? is phenyl with zero, one, two or three R
substituents and each instance of Y and Z are CH. In some embodiments, Ar’
is phenyl with zero, one, two or three R? substituents, Ar? is pyridyl and each
instance of Y and Z are CH. In some embodiments, Ar’ is thiophen-yl with
zero, one or two R® substituents, Ar? is phenyl with zero, one, two or three R®
substituents and each instance of Y and Z are CH. In some embodiments, Ar’
is thiophen-yl with zero, one or two R® substituents, Ar? is pyridyl and each
instance of Y and Z are CH. In some embodiments, Ar' is phenyl with one R®
substituent, Ar® is phenyl with one R® substituent and each instance of Y and Z
are CH. In some embodiments, Ar' is phenyl substituted with halo, Ar* is
phenyl substituted with —CF3 and each instance of Y and Z are CH.

In some embodiments of Formulas (1) and (l1), Ar' is phenyl with zero,
one, two or three R? substituents, Ar” is phenyl with zero, one, two or three R
substituents and Z is CR? and two instances of Y are N. In some
embodiments, Ar' is phenyl with zero, one, two or three R? substituents, Ar? is
pyridyl and Z is CR? and two instances of Y are N. In some embodiments, Ar’
is thiophen-yl with zero, one or two R? substituents, Ar?is phenyl with zero,
one, two or three R® substituents and Z is CR® and two instances of Y are N. In
some embodiments, Ar’ is thiophen-yl with zero, one or two R® substituents,
Ar? is pyridyl and Z is CR® and two instances of Y are N. In some
embodiments, Ar' is phenyl with one R? substituent, Ar® is phenyl with one R®
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substituent and Z is CR® and two instances of Y are N. In some embodiments,
Ar' is phenyl substituted with halo, Ar? is phenyl substituted with —CF3 and Z is
CR?® and two instances of Y are N.

In some embodiments of Formulas (1) and (II), Ar' is phenyl with zero,
one, two or three R? substituents, Ar? is phenyl with zero, one, two or three R
substituents and Z is CR? and one instance of Y is N. In some embodiments,
Ar'is phenyl with zero, one, two or three R? substituents, Aris pyridyl and Z is
CR? and one instance of Y is N. In some embodiments, Ar' is thiophen-yl with
zero, one or two R? substituents, Ar? is phenyl with zero, one, two or three R®
substituents and Z is CR? and one instance of Y is N. In some embodiments,
Ar'is thiophen-yl with zero, one or two R? substituents, Aris pyridyl and Z is
CR? and one instance of Y is N. In some embodiments, Ar' is phenyl with one
R? substituent, Ar® is phenyl with one R® substituent and Z is CR? and one
instance of Y is N. In some embodiments, Ar' is phenyl substituted with halo,
Ar? is phenyl substituted with —CF3 and Z is CR? and one instance of Y is N.

In another general aspect, the present invention relates to compounds of
Formula (1) and (ll) as presented above, wherein when Ar'is phenyl substituted
with zero, one, two, or three substituents R®, wherein each R? is independently
halo, -Cs-4alkyl, -OC4-4alkyl, -CN, -CF3, -OCF3, -NO», -C(O)Cs-4alkyl or -CO,H.

In another general aspect, the present invention relates to compounds of
Formula (1) and (ll) as presented above, wherein when Ar? is phenyl optionally
substituted with one, two or three substituents R°, each R® is independently
halo, -Cs-salkyl, -C(O)NR°RY, -OC 4alkyl, -OCg.4alkylCF3, -CN, -OCF,H, -NO», -
NR°R?, -S(0)0.2C1.4alkyl, -C(O)C1-salkyl, -S(O)(O)NH_, -(CHa)o..-morpholinyl,
piperidin-1-yl or piperazinyl, said piperazinyl optionally substituted with a
methyl. In further embodiments, Ar” is pyridyl substituted with zero, one or two
substituents R®, where each R®is independently selected from halo, -C4-4alkyl, -
OC1.4alkyl, -CF3, -NR°R? or 4-morpholinyl.

In another general aspect, the present invention relates to compounds of
Formula (1) and (ll) as presented above, wherein when Ar'is phenyl substituted
with zero, one, two or three substituents R?, wherein each R? is independently
halo, -Cs-4alkyl, -OC4-4alkyl, -CN, -CF3, -OCF3, -NO», -C(O)Cs-4alkyl or -CO2H;
and Ar? is phenyl optionally substituted with 1, 2 or 3 substituents R°, each R®
is independently -Cs-4alkyl, -C(O)NR°R?, -OC14alkyl, -OCo4alkylCF3, -CN, -
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OCF;H, -NO,, -NR°R?, -S(0).2C1.4alkyl, -C(O)C1-salkyl, -S(O)(O)NH,, -(CH2)o.2-
morpholinyl, piperazinyl optionally substituted with a methyl or piperidin-1-yl;
pyridyl optionally substituted with 1 or 2 substituents R®, where each R®is
independently selected from halo, -C1-salkyl, -OC1.salkyl, -CF3, -NR°R? or 4-
morpholinyl.

The invention includes also pharmaceutically acceptable salts of the
compounds represented by Formulas (I) and (Il). Pharmaceutically acceptable
salts of the specific compound salts exemplified herein are preferred. The
invention also includes methods of using such salts.

A "pharmaceutically acceptable salt” is intended to mean a salt of a free
acid or base of a compound represented by Formulas (l) or (ll) that is non-toxic,
biologically tolerable, or otherwise biologically suitable for administration to the
subject. See, generally, S.M. Berge, et al., “Pharmaceutical Salts”, J Pharm
Sci., 1977, 66:1-19, and Handbook of Pharmaceutical Salts, Properties,
Selection, and Use, Stahl and Wermuth, Eds., Wiley-VCH and VHCA, Zurich,
2002. Preferred pharmaceutically acceptable salts are those that are
pharmacologically effective and suitable for contact with the tissues of patients
without undue toxicity, irritation, or allergic response.

A compound of Formulas (l) and (Il) may possess a sufficiently acidic
group, a sufficiently basic group, or both types of functional groups, and
accordingly react with a number of inorganic or organic bases, and inorganic
and organic acids, to form a pharmaceutically acceptable salt. Examples of
pharmaceutically acceptable salts include sulfates, pyrosulfates, bisulfates,
sulfites, bisulfites, phosphates, monohydrogen-phosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides,
bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates,
formates, isobutyrates, caproates, heptanoates, propiolates, oxalates,
malonates, succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-
dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates, methylbenzoates,
dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates,
sulfonates, xylenesulfonates, phenylacetates, phenylpropionates,
phenylbutyrates, citrates, lactates, y-hydroxybutyrates, glycolates, tartrates,
methane-sulfonates, propanesulfonates, naphthalene-1-sulfonates,
naphthalene-2-sulfonates, and mandelates.
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If the compound of Formulas (l) or (ll) contains a basic nitrogen, the
desired pharmaceutically acceptable salt may be prepared by any suitable
method available in the art, for example, treatment of the free base with an
inorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid,
sulfamic acid, nitric acid, boric acid, phosphoric acid, and the like, or with an
organic acid, such as acetic acid, phenylacetic acid, propionic acid, stearic
acid, lactic acid, ascorbic acid, maleic acid, hydroxymaleic acid, isethionic acid,
succinic acid, valeric acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid,
glycolic acid, salicylic acid, oleic acid, palmitic acid, lauric acid, a pyranosidyl
acid, such as glucuronic acid or galacturonic acid, an alpha-hydroxy acid, such
as mandelic acid, citric acid, or tartaric acid, an amino acid, such as aspartic
acid or glutamic acid, an aromatic acid, such as benzoic acid, 2-acetoxybenzoic
acid, naphthoic acid, or cinnamic acid, a sulfonic acid, such as laurylsulfonic
acid, p-toluenesulfonic acid, methanesulfonic acid, ethanesulfonic acid, any
compatible mixture of acids such as those given as examples herein, and any
other acid and mixture thereof that are regarded as equivalents or acceptable
substitutes in light of the ordinary level of skill in this technology.

If the compound of Formulas (l) or (ll) is an acid, such as a carboxylic
acid or sulfonic acid, the desired pharmaceutically acceptable salt may be
prepared by any suitable method, for example, treatment of the free acid with
an inorganic or organic base, such as an amine (primary, secondary or
tertiary), an alkali metal hydroxide, alkaline earth metal hydroxide, any
compatible mixture of bases such as those given as examples herein, and any
other base and mixture thereof that are regarded as equivalents or acceptable
substitutes in light of the ordinary level of skill in this technology. lllustrative
examples of suitable salts include organic salts derived from amino acids, such
as glycine and arginine, ammonia, carbonates, bicarbonates, primary,
secondary, and tertiary amines, and cyclic amines, such as benzylamines,
pyrrolidines, piperidine, morpholine, and piperazine, and inorganic salts derived
from sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc,
aluminum, and lithium.

In some embodiments, pharmaceutically acceptable salts of compounds
of Formulas (1) or (II) were hydrochloride and trifluoroacetic acid salts. In
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preferred embodiments, compounds of Formulas (1) or (lI) were obtained as
trifluoroacetic acid salts.

The invention also relates to pharmaceutically acceptable prodrugs of
the compounds of Formulas (I) and (1), and methods employing such
pharmaceutically acceptable prodrugs. The term "prodrug" means a precursor
of a designated compound that, following administration to a subject, yields the
compound in vivo via a chemical or physiological process such as solvolysis or
enzymatic cleavage, or under physiological conditions (e.g., a prodrug on being
brought to physiological pH is converted to the compound of Formulas () or
(11)). A "pharmaceutically acceptable prodrug” is a prodrug that is non-toxic,
biologically tolerable, and otherwise biologically suitable for administration to
the subject. lllustrative procedures for the selection and preparation of suitable
prodrug derivatives are described, for example, in “Design of Prodrugs”, ed. H.
Bundgaard, Elsevier, 1985.

Examples of prodrugs include compounds having an amino acid residue,
or a polypeptide chain of two or more (e.g., two, three or four) amino acid
residues, covalently joined through an amide or ester bond to a free amino,
hydroxy, or carboxylic acid group of a compound of Formulas (I) and (ll).
Examples of amino acid residues include the twenty naturally occurring amino
acids, commonly designated by three letter symbols, as well as 4-
hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine,
norvalin, beta-alanine, gamma-aminobutyric acid, citrulline homocysteine,
homoserine, ornithine and methionine sulfone.

Additional types of prodrugs may be produced, for instance, by
derivatizing free carboxyl groups of structures of compounds of Formulas () or
(I) as amides or alkyl esters. Examples of amides include those derived from
ammonia, primary C4.salkyl amines and secondary di(C4.salkyl) amines.
Secondary amines include 5- or 6-membered heterocycloalky! or heteroaryl
ring moieties. Examples of amides include those that are derived from
ammonia, Cq.salkyl primary amines, and di(C4;alkyl)amines. Examples of
esters of the invention include C1.7alkyl, Cs.zcycloalkyl, phenyl, and phenyl(C1.
salkyl) esters. Preferred esters include methyl esters. Prodrugs may also be
prepared by derivatizing free hydroxy groups using groups including
hemisuccinates, phosphate esters, dimethylaminoacetates, and
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phosphoryloxymethyloxycarbonyls, following procedures such as those outlined
in Adv. Drug Delivery Rev. 1996, 19, 115. Carbamate derivatives of hydroxy
and amino groups may also yield prodrugs. Carbonate derivatives, sulfonate
esters, and sulfate esters of hydroxy groups may also provide prodrugs.
Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethyl ethers,
wherein the acyl group may be an alkyl ester, optionally substituted with one or
more ether, amine, or carboxylic acid functionalities, or where the acyl group is
an amino acid ester as described above, is also useful to yield prodrugs.
Prodrugs of this type may be prepared as described in J. Med. Chem. 1996,
39, 10. Free amines can also be derivatized as amides, sulfonamides or
phosphonamides. All of these prodrug moieties may incorporate groups
including ether, amine, and carboxylic acid functionalities.

The present invention also relates to pharmaceutically active metabolites
of compounds of Formulas (l) and (Il), and uses of such metabolites in the
methods of the invention. A "pharmaceutically active metabolite” means a
pharmacologically active product of metabolism in the body of a compound of
Formulas () or (Il) or salts thereof. Prodrugs and active metabolites of a
compound may be determined using routine techniques known or available in
the art. See, e.g., Bertolini, et al., J. Med. Chem. 1997, 40, 2011-2016; Shan,
et al., J. Pharm. Sci. 1997, 86 (7), 765-767; Bagshawe, Drug Dev. Res. 1995,
34, 220-230; Bodor, Adv. Drug Res. 1984, 13, 224-331; Bundgaard, Design of
Prodrugs (Elsevier Press, 1985); and Larsen, Design and Application of
Prodrugs, Drug Design and Development (Krogsgaard-Larsen, et al., eds.,
Harwood Academic Publishers, 1991).

The compounds of Formulas (1) and (Il), and their pharmaceutically
acceptable salts, pharmaceutically acceptable prodrugs, and pharmaceutically
active metabolites (collectively, "agents") of the present invention are useful as
TRPA1 modulators in the methods of the invention. The agents may be used
in the inventive methods for the treatment of medical conditions, diseases, or
disorders, including symptoms or disease states, mediated through modulation
of TRPA1, such as those described herein.

Accordingly, the invention relates to methods of using the agents to treat
subjects diagnosed with or suffering from a disease, disorder, or condition
mediated through TRPA1 activity, such as: i) pain (acute, chronic,
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inflammatory, or neuropathic pain); ii) itch or various inflammatory disorders; iii)
inner ear disorders; iv) fever or other disorders of thermoregulation; v)
tracheobronchial or diaphragmatic dysfunction; vi) gastrointestinal or urinary
tract disorders; vii) chronic obstructive pulmonary disease; viii) incontinence; or
ix) disorders associated with reduced blood flow to the CNS or CNS hypoxia.
In a preferred embodiment, an agent of the present invention is
administered to treat pain. Certain types of pain may be considered a disease
or disorder, while other types may be considered symptoms of various
diseases or disorders, and pain may include various etiologies. Exemplary
types of pain treatable with a TRPA1-modulating agent according to the
invention include pain associated with, arising from, or caused by:
osteoarthritis, rotator cuff disorders, arthritis (e.g., rheumatoid arthritis or
inflammatory arthritis; see, Barton et al. Exp. Mol. Pathol. 2006, 81(2), 166-
170), fibromyalgia, migraine and headache (e.g. cluster headache, sinus
headache, or tension headache; see, Goadsby Curr. Pain Headache Reports
2004, 8, 393), sinusitis, oral mucositis, toothache, dental trauma, dental
extractions, dental infections, burn (Bélcskei et al., Pain 2005, 117(3), 368-
376), sunburn, dermatitis, psoriasis, eczema, insect sting or bite,
musculoskeletal disorders, bony fractures, ligamentous sprains, plantar
fasciitis, costochondritis, tendonitis, bursitis, tennis elbow, pitcher’s elbow,
patellar tendonitis, repetitive strain injury, myofascial syndrome, muscle strain,
myositis, temporomandibular joint disorder, amputation, low back pain, spinal
cord injury, neck pain, whiplash, bladder spasms, Gl tract disorders, cystitis,
interstitial cystitis, cholecystitis, urinary tract infection, urethral colic, renal colic,
pharyngitis, cold sores, stomatitis, external otitis, otitis media (Chan et al.,
Lancet, 2003, 361, 385), burning mouth syndrome, mucositis, esophageal pain,
esophageal spasms, abdominal disorders, gastroesophageal reflux disease,
pancreatitis, enteritis, irritable bowel disorder, inflammatory bowel disease,
Crohn’s disease, ulcerative colitis, colon distension, abdominal constriction,
diverticulosis, diverticulitis, intestinal gas, hemorrhoids, anal fissures, anorectal
disorders, prostatitis, epididymitis, testicular pain, proctitis, rectal pain, labor,
childbirth, endometriosis, menstrual cramps, pelvic pain, vulvodynia, vaginitis,
orolabial and genital infections (e.g. herpes simplex), pleurisy, pericarditis, non-
cardiac chest pain, contusions, abrasions, skin incision (Honore, P. et al., J
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Pharmacol Exp Ther., 2005, 314, 410-21), postoperative pain, peripheral
neuropathy, central neuropathy, diabetic neuropathy, acute herpetic neuralgia,
post-herpetic neuralgia, trigeminal neuralgia, glossopharyngeal neuralgia,
atypical facial pain, gradiculopathy, HIV associated neuropathy, physical nerve
damage, causalgia, reflex sympathetic dystrophy, sciatica, cervical, thoracic or
lumbar radiculopathy, brachial plexopathy, lumbar plexopathy,
neurodegenerative disorders, occipital neuralgia, intercostal neuralgia,
supraorbital neuralgia, inguinal neuralgia, meralgia paresthetica, genitofemoral
neuralgia, carpal tunnel syndrome, Morton’s neuroma, post-mastectomy
syndrome, post-thoracotomy syndrome, post-polio syndrome, Guillain-Barré
syndrome, Raynaud’s syndrome, coronary artery spasm (Printzmetal’s or
variant angina), visceral hyperalgesia (Pomonis, J.D. et al. J. Pharmacol. Exp.
Ther. 2003, 306, 387; Walker, K.M. et al., J. Pharmacol. Exp. Ther. 2003,
304(1), 56-62), thalamic pain, cancer (e.g. pain caused by cancer, including
osteolytic sarcoma, by treatment of cancer by radiation or chemotherapy, or by
nerve or bone lesions associated with cancer (see, Menendez, L. et al.,
Neurosci. Lett. 2005, 393 (1), 70-73; Asai, H. et al., Pain 2005, 117, 19-29), or
bone destruction pain (see, Ghilardi, J.R. et al., J. Neurosci. 2005, 25, 3126-
31)), infection, or metabolic disease. Additionally, the compounds may be used
to treat pain indications such as visceral pain, ocular pain, thermal pain, dental
pain, capsaicin-induced pain (as well as other symptomatic conditions induced
by capsaicin such as cough, lachrymation, and bronchospasm).

In another preferred embodiment, inventive agents are administered to
treat: itch, which may arise from various sources, such as dermatological or
inflammatory disorders; or inflammatory disorders selected from the group
consisting of: renal or hepatobiliary disorders, immunological disorders,
medication reactions and unknown/idiopathic conditions. Inflammatory
disorders treatable with an inventive agent include, for example, inflammatory
bowel disease (IBD), Crohn’s disease, and ulcerative colitis (Geppetti, P. et al.,
Br. J. Pharmacol. 2004, 141, 1313-20; Yiangou, Y. et al., Lancet 2001, 357,
1338-39; Kimball, E.S. et al., Neurogastroenterol. Motil., 2004, 16, 811),
osteoarthritis (Szabo, A. et al., J. Pharmacol. Exp. Ther. 2005, 314, 111-119),
psoriasis, psoriatic arthritis, rheumatoid arthritis, myasthenia gravis, multiple
sclerosis, scleroderma, glomerulonephritis, pancreatitis, inflammatory hepatitis,
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asthma, chronic obstructive pulmonary disease, allergic rhinitis, uveitis, and
cardiovascular manifestations of inflammation including atherosclerosis,
myocarditis, pericarditis, and vasculitis.

In another preferred embodiment, inner ear disorders are treated with an
inventive agent. Such disorders include, for example, hyperacusis, tinnitus,
vestibular hypersensitivity, and episodic vertigo.

In another preferred embodiment, tracheobronchial and diaphragmatic
dysfunctions are treated with an inventive agent, including, for example,
asthma and allergy-related immune responses (Agopyan, N. et al., Am. J.
Physiol. Lung Cell Mol. Physiol. 2004, 286, L563-72; Agopyan, N. et al.,
Toxicol. Appl. Pharmacol. 2003, 192, 21-35), cough (e.g., acute or chronic
cough, or cough caused by irritation from gastroesophageal reflux disease;
see, Lalloo, U.G. et al., J. Appl. Physiol. 1995, 79(4), 1082-7), bronchospasm,
chronic obstructive pulmonary disease, chronic bronchitis, emphysema, and
hiccups (hiccoughs, singultus).

In yet another preferred embodiment, gastrointestinal and urinary tract
disorders are treated with an inventive agent, such as, bladder overactivity,
inflammatory hyperalgesia, visceral hyperreflexia of the urinary bladder,
hemorrhagic cystitis (Dinis, P. et al., J Neurosci., 2004, 24, 11253-11263),
interstitial cystitis (Sculptoreanu, A. et al., Neurosci Lett., 2005, 381, 42-46),
inflammatory prostate disease, prostatitis (Sanchez, M. et al., Eur J
Pharmacol., 2005, 515, 20-27), nausea, vomiting, intestinal cramping, intestinal
bloating, bladder spasms, urinary urgency, defecation urgency and urge
incontinence.

In another preferred embodiment, disorders associated with reduced
blood flow to the CNS or CNS hypoxia are treated with an inventive agent.
Such disorders include, for example, head trauma, spinal injury,
thromboembolic or hemorrhagic stroke, transient ischaemic attacks, cerebral
vasospasm, hypoglycaemia, cardiac arrest, status epilepticus, perinatal
asphyxia, Alzheimer's disease, and Huntington's Disease.

In other embodiments, inventive agents are administered to treat other
diseases, disorders, or conditions mediated through TRPA1 activity, such as:
anxiety; learning or memory disorders; eye-related disorders (such as

glaucoma, vision loss, increased intraocular pressure, and conjunctivitis);
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baldness (e.g., by stimulating hair growth); diabetes (including insulin-resistant
diabetes or diabetic conditions mediated by insulin sensitivity or secretion);
obesity (e.g., through appetite suppression); dyspepsia; biliary colic; renal colic;
painful bladder syndrome; inflamed esophagus; upper airway disease; urinary
incontinence; acute cystitis; and envenomations (such as marine, snake, or
insect stings or bites, including jellyfish, spider, or stingray envenomations).

In especially preferred embodiments of the therapeutic methods of the
invention, effective amounts of the TRPA1 modulators of the present invention
are administered to treat pain, arthritis, itch, cough, asthma, or inflammatory
bowel disease.

The term "treat" or "treating" as used herein is intended to refer to
administration of an inventive agent or composition of matter of the invention to
a subject to effect a therapeutic or prophylactic benefit through modulation of
TRPA1 activity. Treating includes reversing, ameliorating, alleviating, inhibiting
the progress of, lessening the severity of, or preventing a disease, disorder, or
condition (or one or more symptoms of such disease, disorder or condition)
mediated through modulation of TRPA1 activity. The term "subject" refers to a
mammalian patient in need of such treatment, such as a human. “Modulators”
include both inhibitors and activators, where "inhibitors” refer to compounds
that decrease, prevent, inactivate, desensitize or down-regulate TRPA1
expression or activity, and “activators” are compounds that increase, activate,
facilitate, sensitize, or up-regulate TRPA1 expression or activity.

In treatment methods according to the invention, an effective amount of
at least one agent according to the invention is administered to a subject
suffering from or diagnosed as having such a disease, disorder, or condition.
An "effective amount" means an amount or dose generally sufficient to bring
about the desired therapeutic or prophylactic benefit in patients in need of such
treatment for the designated disease, disorder, or condition. Effective amounts
or doses of the agents of the present invention may be ascertained by routine
methods such as modeling, dose escalation studies, or clinical trials, and by
taking into consideration routine factors, e.g., the mode or route of
administration or drug delivery, the pharmacokinetics of the agent, the severity
and course of the disease, disorder, or condition, the subject's previous or
ongoing therapy, the subject's health status, and response to drugs, and the
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judgment of the treating physician. An exemplary dose is in the range of from
about 0.001 to about 200 mg of inventive agent per kg of subject's body weight
per day, preferably about 0.05 to 100 mg/kg/day, or about 1 to 35 mg/kg/day, or
about 0.1 to 10 mg/kg daily in single or divided dosage units (e.g., BID, TID, or
QID). For a 70-kg human, an illustrative range for a suitable dosage amount is
from about 0.05 to about 7 g/day, or about 0.2 to about 2.5 g/day. Once
improvement of the patient's disease, disorder, or condition has occurred, the
dose may be adjusted for preventative or maintenance treatment. For
example, the dosage or the frequency of administration, or both, may be
reduced as a function of the symptoms, to a level at which the desired
therapeutic or prophylactic effect is maintained. Of course, if symptoms have
been alleviated to an appropriate level, treatment may cease. Patients may,
however, require intermittent treatment on a long-term basis upon any
recurrence of symptoms.

In addition, the pharmaceutical agents of the invention may be used in
combination with additional active ingredients in the treatment methods
described above. The additional active ingredients may be coadministered
separately with an inventive agent or included with such an agentin a
pharmaceutical composition according to the invention. In an exemplary
embodiment, additional active ingredients are those that are known or
discovered to be effective in the treatment of conditions, disorders, or diseases
mediated by TRPA1 activity, such as another TRPA1 modulator or a compound
active against another target associated with the particular condition, disorder,
or disease. The combination may serve to increase efficacy (e.g., by including
in the combination a compound potentiating the potency or effectiveness of an
agent according to the invention), decrease one or more side effects, or
decrease the required dose of the agent according to the invention. In one
illustrative embodiment, a composition for treating pain according to the
invention may contain one or more additional active ingredients selected from
opioids, NSAIDs (e.g., ibuprofen, cyclooxygenase-2 (COX-2) inhibitors, and
naproxen), gabapentin, pregabalin, tramadol, acetaminophen, aspirin, and
alpha-2 adrenergic agonists (e.g., brimonidine, clonidine, dexmedetomidine,

mivazerol, guanabenz, guanfacine, or methyldopa).
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The agents of the invention are used, alone or in combination with one
or more other active ingredients, to formulate pharmaceutical compositions of
the invention. A pharmaceutical composition of the invention comprises: (a) an
effective amount of a pharmaceutical agent in accordance with the invention;
and (b) a pharmaceutically acceptable excipient.

A "pharmaceutically acceptable excipient" refers to a substance that is
non-toxic, biologically tolerable, and otherwise biologically suitable for
administration to a subject, such as an inert substance, added to a
pharmacological composition or otherwise used as a vehicle, carrier, or diluent
to facilitate administration of an inventive agent and that is compatible
therewith. Examples of excipients include calcium carbonate, calcium
phosphate, various sugars and types of starch, cellulose derivatives, gelatin,
vegetable oils, and polyethylene glycols.

Delivery forms of the pharmaceutical compositions containing one or
more dosage units of the pharmaceutical agents may be prepared using
suitable pharmaceutical excipients and compounding techniques known or that
become available to those skilled in the art. The compositions may be
administered in the inventive methods by a suitable route of delivery, e.g., oral,
parenteral, rectal, topical, or ocular routes, or by inhalation.

The preparation may be in the form of tablets, capsules, sachets,
dragees, powders, granules, lozenges, powders for reconstitution, liquid
preparations, or suppositories. Preferably, the compositions are formulated for
intravenous infusion, topical administration, or oral administration.

For oral administration, the compounds of the invention can be provided
in the form of tablets or capsules, or as a solution, emulsion, or suspension. To
prepare the oral compositions, the agents may be formulated to yield a dosage
of, e.g., from about 0.05 to about 50 mg/kg daily, or from about 0.05 to about
20 mg/kg daily, or from about 0.1 to about 10 mg/kg daily.

Oral tablets may include the inventive agent and any other active
ingredients mixed with compatible pharmaceutically acceptable excipients such
as diluents, disintegrators, binders, lubricants, sweeteners, flavors, colors, and
preservatives. Suitable inert fillers include sodium and calcium carbonate,
sodium and calcium phosphate, lactose, starch, sugar, glucose, methyl
cellulose, magnesium stearate, mannitol, sorbitol, and the like. Exemplary
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liquid oral excipients include ethanol, glycerol, water, and the like. Starch,
polyvinyl-pyrrolidone (PVP), sodium starch glycolate, microcrystalline cellulose,
and alginic acid are exemplary disintegrators. Binders may include starch and
gelatin. The lubricator, if present, may be magnesium stearate, stearic acid or
talc. If desired, the tablets may be coated with a material such as glyceryl
monostearate or glyceryl distearate to delay absorption in the gastrointestinal
tract, or may be coated with an enteric coating.

Capsules for oral administration include hard and soft gelatin capsules.
To prepare hard gelatin capsules, the inventive agent may be mixed with a
solid, semi-solid, or liquid diluent. Soft gelatin capsules may be prepared by
mixing the inventive agent with water, an oil such as peanut oil, sesame oil, or
olive oil, liquid paraffin, a mixture of mono and di-glycerides of short chain fatty
acids, polyethylene glycol 400, or propylene glycol.

Liquids for oral administration may be in the form of suspensions,
solutions, emulsions or syrups or may be lyophilized or presented as a dry
product for reconstitution with water or other suitable vehicle before use. Such
liquid compositions may optionally contain: pharmaceutically-acceptable
excipients such as suspenders (for example, sorbitol, methyl cellulose, sodium
alginate, gelatin, hydroxyethylcellulose, carboxymethylcellulose, aluminum
stearate gel and the like); non-aqueous vehicles, e.g., oil (for example, almond
oil or fractionated coconut oil), propylene glycol, ethyl alcohol, or water;
preservatives (for example, methyl or propyl p-hydroxybenzoate or sorbic acid);
wetting agents such as lecithin; and, if desired, flavoring or coloring agents.

The agents of this invention may also be administered by non-oral
routes. For example, compositions may be formulated for rectal administration
as a suppository. For parenteral use, including intravenous, intramuscular,
intraperitoneal, or subcutaneous routes, the agents of the invention may be
provided in sterile aqueous solutions or suspensions, buffered to an
appropriate pH and isotonicity or in parenterally acceptable oil. Suitable
aqueous vehicles include Ringer's solution and isotonic sodium chloride. Such
forms may be presented in unit-dose form such as ampules or disposable
injection devices, in multi-dose forms such as vials from which the appropriate
dose may be withdrawn, or in a solid form or pre-concentrate that can be used

to prepare an injectable formulation. lllustrative infusion doses range from
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about 1 to 1000 pg/kg/minute of agent admixed with a pharmaceutical carrier
over a period ranging from several minutes to several days.

For topical administration, the agents may be mixed with a
pharmaceutical carrier at a concentration of about 0.1% to about 10% of drug
to vehicle. Another mode of administering the agents of the invention may
utilize a patch formulation to effect transdermal delivery.

Inventive agents may alternatively be administered in methods of this
invention by inhalation, via the nasal or oral routes, e.g., in a spray formulation
also containing a suitable carrier.

List of abbreviations: Ac = acetyl, AcOH = acetic acid, AIBN =

azobisisobutyronitrile, BBr3 = boron tribromide, Boc = tert-butylcarbamoyl, BOP
(benzotriazol-1-yloxy)tris(dimethylamino)phosphonium hexafluorophosphate, m-
CPBA = meta-chloroperoxybenzoic acid, DCE = dichloroethane, DCM =
dichloromethane, DEAD = diethyldiazodicarboxylate, DIBALH = diisobutyl
aluminum hydride, DIEA = N,N-diisopropylethylamine, DMA = N,N-
dimethylacetamide, DME = dimethyl ether, DMF = dimethylformamide, DMSO =
dimethyl sulfoxide, EDC = 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride, EtsN = triethylamine, Et,O = diethyl ether, EtOAc = ethyl acetate,
FCC = flash column chromatography, HOBt = 1-hydroxybenzotriazole, IPA =
isopropanol, LAH = lithium aluminum hydride, MeCN = acetonitrile, MeOH =
methanol, Ms,O = methane sulfonic anhydride, MsCl = methanesulfonyl
chloride, NMP = N-methyl-pyrrolidine, Rochelle’s Salt = potassium sodium
tartrate, RT = room temperature, TBDMS = tert-butyldimethylsilyl, TEA =
triethylamine, TFA = trifluoroacetic acid, TFAA = trifluoroacetic acid anhydride,
THF = tetrahydrofuran, TLC = thin layer chromatography, Q-Phos=1,2,3,4,5-
pentaphenyl-1’-(di-tert-butylphosphino)ferrocene.

Exemplary chemical entities useful in methods of the invention will now
be described by reference to illustrative synthetic schemes for their general
preparation below and the specific examples that follow. Artisans will recognize
that, to obtain the various compounds herein, starting materials may be suitably
selected so that the ultimately desired substituents will be carried through the
reaction scheme with or without protection as appropriate to yield the desired
product. Alternatively, it may be necessary or desirable to employ, in the place
of the ultimately desired substituent, a suitable group that may be carried
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through the reaction scheme and replaced as appropriate with the desired
substituent. Unless otherwise specified, the variables in the formulas depicted
in the schemes below are as defined above in reference to Formulas (I) and
(1.

Examples

Chemistry Methods:

In obtaining the compounds described in the examples below and the
corresponding analytical data, the following experimental and analytical
protocols were followed unless otherwise indicated.

Unless otherwise stated, reaction mixtures were magnetically stirred at
room temperature (rt). Where solutions were “dried,” they were generally dried
over a drying agent such as Na,SO, or MgSO,4. Where mixtures, solutions,
and extracts were “concentrated”, they were typically concentrated on a rotary
evaporator under reduced pressure. Column chromatography was typically
conducted on disposable silica gel columns for flash chromatography (Teledyne
Isco, Inc.).

Analytical reversed-phase high performance liquid chromatography
(HPLC) was performed on an Agilent 1100 Series instrument using one of the
following gradients: 1 to 99% acetonitrile/water (0.05% trifluoroacetic acid)
over 5.0 min or 7.0 min with a flow rate of 1 mL/min (Waters XTerra MS C18 (5
pum, 4.6x100 mm) column or Phenomenex Synergi max-RP (4 ym, 4.6x150
mm) column) or 1 to 99% acetonitrile/water (20 mM NH4OH) over 5.0 min or
7.0 min with a flow rate of 1.5 mL/min (Phenomenex Gemini C18 (5 ym,
3.0x150 mm) column). Analytical reversed phase LC/MS was performed either
on an Agilent 1100 Series instrument using 5 to 99% acetonitrile/water (0.05%
trifluoroacetic acid) over 5.0 min or 7.0 min with a flow rate of 0.6 mL/min
(Waters XTerra RP18 (5 ym, 3.0x100 mm) column) or on a Waters 2790
instrument using 5 to 99% acetonitrile/water (0.1% formic acid) over 5.0 min
with a flow rate of 0.6 mL/min (Waters XTerra RP18 (5 pm, 3.0x100 mm)
column).

Preparative reversed phase HPLC was performed on a Dionex APS2000
LC/MS or HPLC with a Phenomenex Gemini C18 (5 pm, 30x100 mm) column
or a Waters XBridge C18 (5 um, 30x100 mm) column and variable gradients of
acetonitrile/water (20 mM NH,OH) at a flow rate of 30 mL/min. Alternatively,
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the purification was performed with a Phenomenex Gemini C18 (5 pm, 50x100
mm) column or a Waters XBridge C18 (5 pm, 50x100 mm) column and variable
gradients of acetonitrile/water (20 mM NH4OH) at a flow rate of 80 mL/min.
Formate salts of desired compounds were obtained when purifications were
performed using an Inertsil ODS-3 C18 (3 um, 30x100 mm) column at 46 °C
with variable gradients of acetonitrile/water (0.1% formic acid) at a flow rate of
90 mL/min.

Mass spectra (MS) were obtained on an Agilent series 1100 MSD using
electrospray ionization (ESI) in positive mode unless otherwise indicated.
Calculated (calcd.) mass corresponds to the exact mass.

Nuclear magnetic resonance (NMR) spectra were obtained on Bruker
model DRX spectrometers. The format of the "H NMR data below is: chemical
shift in ppm downfield of the tetramethylsilane reference (multiplicity, coupling
constant J in Hz, integration). NMR interpretation was performed using
MestReC or MestReNova software to assign chemical shift and multiplicity. In
cases where two adjacent peaks of equal or unequal height were observed,
these two peaks may be labeled either as a multiplet or as a doublet. In the
case of a doublet a coupling constant using this software may be assigned. In
any given example, one or more protons may not be reported due to obscurity
by water and/or solvent peaks.

Chemical names were typically generated using CS ChemDraw Ultra
with the stereochemistry added manually (Cambridgesoft, Cambridge,
Massachusetts, U.S.A.).

33



WO 2010/141805 PCT/US2010/037381

10

15

20

Scheme A
z
W~ 4N
Wy Ar'SO,CI % X ¥ M )Y\
<N/SrOH i INJ}( 7/\/ A2
_ “a2
H o Ar1/§—o O R! R
(I Wey (1) and (II)
<N OH when Q = -Br T (OH)ZB-Ar2 or
or -B(OH ~
1820 & (OH)z Br-Ar”
11 Z
L. o W~ i
Y IY (V) X H YI Y
L N Py
HZN))\Y/ a > !\l 7 YT "Q
- _ “2
]I R? Method A Ar1/ﬁ_o 0 r! R
o}
V) Method B Method B (VI
Z.
W-x Wex 4 Y'Y
< OH N N N Ar'SO,CI
1N N 7 Y7 2
Boc 0] R® O R R?

R® = Boc (VI)
Acidic Cleavage C

R3=H (vIN)

Referring to Scheme A, embodiments of Formula (l) and (Il) were
prepared from intermediates (V), where Q is Ar? or a suitable group for general
palladium mediated coupling conditions, such as -Br or -B(OH),, by methods A
or B. Intermediates (IV) were prepared from the appropriate intermediate (lll),
which were either commercially available or prepared according to methods
known in the art, by treatment with sodium hydroxide and the appropriate
sulfonyl chloride, which were either commercially available or prepared
according to methods known in the art, in tetrahydrofuran.

In utilization of method A, intermediates (IV) and (V) were converted to
intermediates (VIIl) through an amide bond formation. Suitable conditions
included mixing of intermediate (1V), (benzotriazol-1-
yloxy)tris(dimethylamino)phosphonium hexafluorophosphate, and triethylamine
in dichloromethane followed by addition of intermediate (V). In alternative
methods, intermediate (VIII) formation was achieved by mixing intermediate
(1V), N-(3-dimethylaminopropyl)-pyrrolidine-2-carbodiimide hydrochloride,
triethylamine, and 1-hydroxybenzotriazole in dimethylformamide followed by
addition of intermediate (V). Intermediates (V) are commercially available or
were prepared according to the following schemes or methods known to one
skilled in the art.
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In alternative methods, Intermediates (VIII) were also formed by method
B. In this method, intermediates (VI) were generated from intermediates (V)
and the appropriate commercially available di-tert-butyl dicarbonate (Boc)
protected amino acid through an amide bond formation, as described in method

5 A. The Boc-moiety was removed by treatment of intermediates (VI) in
dichloromethane with 4M HCI in dioxane. Treatment of intermediate (VII) in
dichloromethane with commercially available aryl sulfonyl chloride and
triethylamine generated intermediate (VIII). In certain embodiments, N,N-
dimethylaminopyridine was added to enhance the rate of sulfonamide

10 formation.

When Q is -Br or -B(OH),, intermediates (VIIl) can be converted to a
compound of Formula (1) or (II) under standard palladium mediated coupling
conditions in the presence of the appropriate aryl bromide or aryl boronic acid.
Suitable conditions included tetrakis(triphenylphosphine)palladium and

15  potassium phosphate in dimethoxyethane and water at 85 °C.

Scheme B
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Referring to Scheme B, embodiments of Formulas (I) and (Il) were
prepared from the appropriate acyl chloride (IX®), which were either
20 commercially available or prepared according to methods known in the art, and
commercially available N-Boc-propargyl amine. Intermediates (IX?) were
generated by treating acyl chlorides (1X?) and N-Boc-propargyl amine in
tetrahydrofuran with PdCI,(PPhs),, copper(l) iodide, and triethylamine at room
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temperature. Intermediates (X) were generated by treating intermediates (IX?)
in acetonitrile with 2-benzyl-2-thiopseudourea hydrochloride and potassium
carbonate. Removal of the Boc-moiety from intermediates (X) and subsequent
amide bond formation were achieved by following analogous procedures to
those described in Scheme A. Oxidation of intermediates (XII) with m-
chloroperbenzoic acid in dichloromethane generated intermediates (XIII).
Nucleophilic displacement of the pyrimidine attached sulfone resulted in the
generation of intermediates (XIV). One of routine skill in the art would
recognize that intermediates (XIV) are certain embodiments of Formulas (l) and
(1.

In cases where an amine served as the nucleophile, suitable conditions
included the treatment of intermediates (XIIl) with the desired amine in t-amyl
alcohol at 110 °C. In cases where the desired nucleophile is a commercially
available alcohol, suitable conditions included adding intermediates (XIII) in
tetrahydrofuran to a mixture of the desired alcohol and sodium hydride in
methanol or tetrahydrofuran.

Scheme C
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Referring to Scheme C, intermediates (XVII) were prepared from 2-(2,6-
dichloropyrimidin-4-yl)-isoindole-1,3-dione (J Heterocyclic Chem., 1986, 23,
981-986). Intermediates (XVI) were generated by sequential palladium
mediated coupling reactions. Suitable conditions included the treatment of
intermediate (XV) with tetrakis(triphenylphosphine)palladium, a desired boronic
acid, and potassium phosphate in dimethoxyethane and water at 85 °C.
Treatment of intermediates (XVI) with hydrazine in ethanol at 90 °C afforded
intermediates (XVIl). One skilled in the art would recognize that intermediates
(XVII) represent certain embodiments of intermediates (V) in Scheme A.

Scheme D
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is -Br A~S=0 O (HO),B—AF

/ ICI) 500 \ W-x H \/@\
Ar?

HN ﬁ N/S(N
2 L _ Br—A? Ar'-570 O

(XIX) m \/@\ / o} (XX
B(OH), HaN Ar?
(XX1)

Referring to Scheme D, embodiments of Formulas (l) and (Il) were
prepared from intermediates (X1X). When L of intermediates (XIX) is -Br,
intermediates (XX) were generated by a procedure analogous to that described
in method A or B of Scheme A. The conversion of intermediates (XX) to
intermediates (XXIl) was accomplished by a procedure analogous to that
described for the formation of compounds of Formulas (I) and (1) from
intermediates (VIl), Scheme A. Alternatively, when L is -B(OH),, intermediates
(XXI) were generated by a procedure analogous to that described for the
formation of compounds of Formulas (I) and (ll) from intermediate (VIII).
Intermediate (XXI) was converted to intermediate (XXII) by method A or B as
described in Scheme A. One of routine skill in the art would recognize that
intermediates (XXII) are certain embodiments of Formulas (1) and (II).

Scheme E
R R R

N)%N Br—Ar? NKN ZV\x Y N|)§N

| —_— | —_—
CIMCI R')\/kArz N#NMAI_Z

(XXIII) R' = CI (XXIV) A-3=0 O

(Et,)NCN C o (XXVII)

R= H, CH3, CF3

R"= CN (XXV)
Reduction (
R' = CH,NH, (XXVI)

Referring to Scheme E, embodiments of Formulas (I) and (Il) were
prepared from intermediates (XXIII), which were either commercially available
or prepared according to methods known in the art. The conversion of
intermediates (XXIII) to intermediates (XXIV) was accomplished by a procedure
analogous to that described for the formation of compounds of Formulas (l) and
(I from intermediate (VIII). Installation of the nitrile to generate intermediates
(XXV) was accomplished by treating intermediates (XXIV) with

tetraethylammonium cyanide and triethylamine in acetonitrile at 80 °C. Nitrile
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reduction to generate intermediates (XXVI) was accomplished by treating
intermediates (XXV) in ethanol with 10% Pd/C under a 55 psi hydrogen
atmosphere. Further elaboration of intermediates (XXVI) to intermediates
(XXVII) was accomplished by following method A or B as described in Scheme
A. One of routine skill in the art would recognize that intermediates (XXVII) are
certain embodiments of Formulas (I) and (ll).

Scheme F
=Y (HO),B—Ar, ~y
| . |
NC Y//I\CI R Y/)\Arz
when one Y is N . R =CN (XXVIII)
and the otheris C Reduction (

R = CH,NH, (XXIX)

Referring to Scheme F, intermediates (XXIX) may be prepared from
cyanopyridines, which were either commercially available or prepared
according to methods known in the art. Intermediates (XXVIII) were prepared
by treating a desired cyanopyridine compound with commercially available
boronic acid in the presence of palladium acetate, 2-dicyclohexylphosphino-
2'4' 6'-triisopropylbiphenyl and cesium carbonate in dioxane at 100 °C.
Reduction of the nitrile was accomplished by treating intermediates (XXVIII) in
ethanol with Pd/C and HCI or in methanol with NH3 and Raney nickel under a
55 psi hydrogen atmosphere. One skilled in the art will recognize that
intermediates (XXIX) are certain embodiments of intermediates (V) in Scheme
A.

Scheme H
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Referring to Scheme H, embodiments of Formulas (l) and (Il) were
prepared from commercially available 3-bromoacetophenone and 3,5-

5 dichloropyrimidine. 3-Bromoacetophenone was converted to intermediate
(XXXIII) by a procedure analogous to that described for the formation of
compounds of Formulas (l) and (Il) from intermediates (VIIl) in Scheme A.

Intermediates (XXXIV) were prepared from 3,5-dichloropyrimidine. 3,5-
dichloropyrimidine was converted to intermediate (XXXIV) by sequential

10  palladium mediated cross couplings as described in Scheme A. The -Ar* was
first installed by a procedure similar to that described in the formation of
compounds of Formulas (l) or (ll) from intermediates (VIIl) in Scheme A. Ina
subsequent step, the ketone was installed by treatment with tributyl-(1-ethoxy-
vinyl)-stannane and trans-dichlorobis(triphenylphosphine)palladium(ll) in

15 dimethylformamide at 80 °C followed by the acid mediated hydrolysis of the enol
ether by treatment with HCI in tetrahydrofuran.

Intermediate (XXXIIl) and intermediate (XXXIV) in tetrahydrofuran were
treated with the desired commercially available 2-methyl-2-propanesulfinamide
and titanium(lV) ethoxide followed by sodium borohydride to form intermediate

20 (XXXV). Acid cleavage of the sulfinamide moiety by treatment with 4 M HCl in
dioxane provided intermediate (XXXVI) which was subsequently converted to
intermediate (XXXVII) by following the procedure provided in method A or B in
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Scheme A. One skilled in the art will recognize that intermediates (XXXVII) are
certain embodiments of Formulas (I) and (ll).

Scheme |
(.S?
. MeMgBr,
H,oN
\[(©\Ar2 —%> S/N\ Ar2 % H2N7<©\Ar2
0 8
(XXX (XXX VI (XXXIX)
5 Referring to Scheme |, intermediates (XXXIX) were prepared from

intermediates (XXXIII). Intermediates (XXXIIl) were converted to intermediates
(XXXVIII) by treatment with (S)-(-)-2-methyl-propanesulfinamide and
titanium(lV) ethoxide in THF. Intermediates (XXXIX) were generated from the
treatment of intermediate (XXXVIII) with methylmagnesium bromide and

10  trimethylaluminium in THF followed by treatment of the resulting product in
methanol with 4 M HCI in dioxane. Intermediate (XXXIX) was converted to
intermediate (XXXX) by method A or B described in Scheme A. One skilled in
the art will recognize that intermediates (XXXIX) are certain embodiments of
intermediates (V) in Scheme A.

15 Scheme J
o cl N HZNj\
Ry HORBAL Ay NMeoN Ky e Pac NSy
k/\CI U\Arz U\Arz K)\Arz
(XXXXI) OOXXXI OOXKXII)

Referring to Scheme J, intermediates (XXXXIII) were prepared from
commercially available 2,4-dichloropyrimidine. Intermediates (XXXXI) were
generated from 2,4-dichloropyrimidine by a procedure analogous to that

20 described for the formation of compounds of Formulas (I) and (ll) from
intermediate (VIIl) in Scheme A. Conversion of intermediates (XXXXI) to
intermediates (XXXXII) was accomplished by treatment with
tetramethylammonium cyanide and diisopropylamine in acetonitrile. Treatment
of intermediates (XXXXII) in ethanol with Pd/C under a 50 psi atmosphere of

25 hydrogen resulted in the reduction of the nitrile to generate intermediates
(XXXXIII). One skilled in the art will recognize that intermediates (XXXXIII) are
certain embodiments of intermediates (V) in Scheme A.

Scheme K
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(XXXXV)

Referring to Scheme K, intermediates (XXXXVIII) were prepared from
commercially available 2-chloropyrimidine-4-carboxcyclic acid. Intermediates
(XXXXV) were formed by a procedure analogous to that described for the
generation of compounds of Formulas (1) and (Il) from intermediates (VIII) in
Scheme A. Intermediates (XXXXVI) were generated by treating intermediates
(XXXXV) in THF with isobutyl chloroformate and triethylamine followed by the
addition of sodium borohydride. Intermediates (XXXXVII) were generated by
treating intermediates (XXXXVI) in dichlochloromethane with methanesulfonyl
chloride and triethylamine followed by treatment with 4 N ammonia in methanol.
One skilled in the art will recognize that intermediates (XXXXVIII) are certain
embodiments of intermediates (V) in Scheme A.

Where the above schemes produce compounds of Formulas (1) and (Il)
in a protected form, such as where an amine is protected with a suitable
protecting group (such as tert-butylcarbamoyl group), such intermediates are
converted to compounds of Formulas (l) or (Il) using generally known methods.
For example, where the protecting group is a Boc group, deprotection is
accomplished using an acid such as HCI or trifluoroacetic acid (TFA), in a
solvent such as diethyl ether, dioxane, or CH,Cl,. Additional substituents on
the -NR'R? group are then installed by acylation or carbamoylation protocols
using methods known in the art.

Compounds of Formulas (I) and (II) may be converted to their
corresponding salts using methods described in the art. For example, an
amine of Formulas () or (ll) is treated with TFA, HCI, or citric acid in a solvent
such as diethyl ether, CH,Cl,, THF, MeOH, or isopropanol to provide the
corresponding salt form.

Compounds prepared according to the schemes described above may
be obtained as single enantiomers, diastereomers, or regioisomers, by enantio-
, diastero-, or regiospecific synthesis, or by resolution. Compounds prepared
according to the schemes above may alternately be obtained as racemic (1:1)

or non-racemic (not 1:1) mixtures or as mixtures of diastereomers or
41
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regioisomers. Where racemic and non-racemic mixtures of enantiomers are
obtained, single enantiomers may be isolated using conventional separation
methods known to one skilled in the art, such as chiral chromatography,
recrystallization, diastereomeric salt formation, derivatization into
diastereomeric adducts, biotransformation, or enzymatic transformation.
Where regioisomeric or diastereomeric mixtures are obtained, single isomers
may be separated using conventional methods such as chromatography or
crystallization.

The following specific examples are provided to further illustrate the

invention and various preferred embodiments.

Intermediate 1: [4-Oxo-4-(4-trifluoromethyl-phenyl)-but-2-ynyl]-carbamic acid
tert-butyl ester.

O
H
/Q)\/N\
Boc
F,C

To a solution of N-boc-propargylamine (5.0 g, 32.2 mmol) in THF (100 mL)
was added 4-trifluoromethylbenzoyl chloride (4.3 mL, 29.3 mmol), PdClx(PPha)2
(0.18 g, 0.264 mmol), and Cul (0.17 g, 0.879 mmol). The mixture was allowed
to stir for 5 min at rt, at which time freshly distilled triethylamine (5.1 mL, 36.6
mmol) was added. After 30 min the resulting mixture was filtered,
concentrated, and purified by flash column chromatography, or FCC, to afford
the title compound as a colorless solid (3.6 g, 35%). MS (ESI): mass calcd. for
C1sH16F3NO3, 327.1; m/z found, 328.2 [M+H]". "H NMR (500 MHz, (DMSO) &
8.26 (d, J = 8.04 Hz, 2H), 7.96 (d, J = 8.12 Hz, 2H), 7.62-7.54 (m, 1H), 4.14 (d,
J =5.53 Hz, 2H), 1.42 (s, 9H).

Intermediate 2: [2-Benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-carbamic acid tert-butyl ester.
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Ho )
CF

To a solution of [4-oxo-4-(4-trifluoromethyl-phenyl)-but-2-ynyl]-carbamic

3

acid tert-butyl ester (3.0 g, 9.17 mmol) and 2-benzyl-2-thiopseudo-urea
hydrochloride (2.1 g, 10.1 mmol) in freshly distilled CH3CN (100 mL) was added
K2COs3 (1.9 g, 13.8 mmol) at rt. After 12h the resulting mixture was partitioned
between H,O (75 mL) and DCM (50 mL). The layers were separated and the
aqueous layer was extracted with DCM (2 x 50 mL). The combined organic
layers were dried over Na;SOy, filtered and concentrated. The resulting solid
was used without purification. MS (ESI): mass calcd. for C,4H24F3N302S,
475.2; m/z found, 476.3 [M+H]". "H NMR (CDCls) & 8.15 (d, J = 8.14 Hz, 2H),
7.75 (d, J = 8.28 Hz, 2H), 7.51-7.47 (m, 2H), 7.39-7.31 (m, 4H), 5.52 (s, 1H),
4.51 (s, 2H), 4.43 (d, J = 5.48 Hz, 2H), 1.51 (s, 9H).

Intermediate 3: C-[2-Benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yl]-
methylamine.
Ph

S
NJ§N

HZN%
CF

[2-benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-carbamic
acid tert-butyl ester was diluted with 4N HCI in dioxane (20 mL) at rt. After 30
min. the mixture was concentrated and the resulting solid was used without
further purification. MS (ESI): mass calcd. for C1gH1sF3N3S, 373.2; m/z found,
374.2 [M+H]".

3

Intermediate 4: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid.
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HO

To a solution of L-proline (5.0 g, 43.4 mmol) in saturated aqueous
sodium hydroxide (30 mL) at rt was added 4-fluorophenylsulfonyl chloride (10.1
g, 52.1 mmol) in THF (30 mL). The reaction mixture was stirred at rt for 16
hours at which point the pH of the reaction mixture was adjusted to about pH 2
with 2N HCI. The resulting mixture was extracted with EtOAc (3 x 50 mL). The
organic layers were combined, washed with brine (2 x 10 mL), dried with
Na, SOy, filtered and concentrated to provide the desired product as a white
solid (11.3 g, 95%) that was used without further purification. 'H NMR (400
MHz, DMSO) & 12.73 (s, 1H), 7.97 — 7.86 (m, 2H), 7.52 — 7.38 (m, 2H), 4.13
(dd, J=8.6,4.1, 1H), 3.41 - 3.31 (m, 1H), 3.21 - 3.13 (m, 1H), 1.98 — 1.89 (m,
1H), 1.90 — 1.76 (m, 2H), 1.72 — 1.53 (m, 1H).

Intermediate 5 was prepared using methods analogous to those
described for intermediate 4 using the appropriate sulfonyl chloride.

Intermediate 5: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic

acid.
Cl

S .~

0 O:|S:O

N
HO

"H NMR (400 MHz, DMSO) & 12.81 (s, 1H), 7.63 (d, J = 4.1, 1H), 7.34 —
7.32 (m, 1H), 4.17 — 4.06 (m, 1H), 3.49 — 3.38 (m, 1H), 3.28 — 3.17 (m, 1H),
2.11 - 1.95 (m, 1H), 1.94 — 1.78 (m, 2H), 1.76 — 1.61 (m, 1H).

Intermediate 6: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
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To a solution of C-[2-benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-

3

pyrimidin-4-yl]l-methylamine (1.2 g, 3.19 mmol), 1-(4-Fluoro-benzenesulfonyl)-
pyrrolidine-2S-carboxylic acid (0.88 g, 3.19 mmol), HOBt (0.87 g, 6.39 mmol),
and EDC (1.2 g, 6.39 mmol) in DMF (30 mL) was added triethylamine (1.3 mL,
9.59 mmol) at rt. After 12 hours, the resulting mixture was partitioned between
H,0O (30 mL) and EtOAc (30 mL). The layers were separated and the aqueous
layer was extracted with EtOAc (2 x 30 mL). The combined organic layers
were dried over Na,SOq, filtered, concentrated, and purified by FCC to afford
the title compound as a colorless solid (1.3 g, 62%). MS (ESI): mass calcd. for
CaoH26F sN403S,, 630.1; m/z found, 631.2 [M+H]". '"H NMR (CDCls) 5 8.26 (d,
J =8.16 Hz, 2H), 7.95-7.90 (m, 2H), 7.73 (d, J = 8.28 Hz, 2H), 7.68-7.63 (m,
1H), 7.62 (s, 1H), 7.51-7.48 (m, 2H), 7.36-7.31 (m, 2H), 7.30-7.25 (m, 3H), 4.83
(dd, J =17.59, 7.08 Hz, 1H), 4.55 (s, 2H), 4.48 (dd, J = 17.60, 5.06 Hz, 1H),
4.20-4.16 (m, 1H), 3.70-3.60 (m, 1H), 3.23-3.15 (m, 1H), 2.30-2.14 (m, 1H),
1.95-1.82 (m, 1H), 1.82-1.73 (m, 1H), 1.74-1.63 (m, 1H).

Intermediate 7: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic

acid [2-benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
Ph

S
NJ§N

Ho
N N\/K/K@\
!
Ny—SO

To a solution of C-[2-benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-

3
Cl

pyrimidin-4-yl]l-methylamine (1.5 g, 3.99 mmol), 1-(5-Chloro-thiophene-2-
sulfonyl)-pyrrolidine-2(S)-carboxylic acid (1.2 g, 3.99 mmol), HOBt (1.1 g, 7.99
mmol), and EDC (1.5 g, 7.99 mmol) in DMF (35 mL) was added triethylamine
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(1.6 mL, 11.9 mmol) at rt. After 12 hours, the resulting mixture was partitioned
between H,O (30 mL) and EtOAc (30 mL). The layers were separated and the
aqueous layer was extracted with EtOAc (2 x 30 mL). The combined organic
layers were dried over Na>SOy, filtered, concentrated, and purified by FCC to
afford the title compound as a colorless solid (1.5 g, 57%). MS (ESI): mass
calcd. for C2sH24CIF3N4O3S3, 652.1; m/z found, 653.2 [M+H]".

Intermediate 8: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
phenylmethanesulfonyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide.

Ph

kso2

Ho N°ON
N N\)\/\O\
SO; O

A solution of 1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid

3

[2-benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide (1.3
g, 1.98 mmol) in DCM (20 mL) was cooled to 0 °C using an ice bath. Once at 0
°C m-CPBA (1.5 g, 6.94 mmol) was added and the resulting mixture was stirred
for 12 hours while slowly warming to rt. The resulting mixture was poured over
satd. aq. NaHCO3 and extracted with DCM (2 x 25 mL). The combined organic
layers were dried over NaSOy, filtered, concentrated and purified by FCC to
afford the title compound as a colorless solid (0.98 g, 75%). MS (ESI): mass
calcd. for CaoHasF4N4OsS2, 662.1; m/z found, 663.2 [M+H]". 'H NMR (CDCl3) &
8.36 (d, J = 8.17 Hz, 2H), 8.19 (s, 1H), 8.07 (t, J = 1.74, 1.74 Hz, 1H), 7.99-
7.95 (m, 1H), 7.95-7.90 (m, 2H), 7.74 (d, J = 8.31 Hz, 2H), 7.71-7.66 (m, 1H),
7.42-7.38 (m, 2H), 7.33-7.29 (m, 3H), 5.03 (dd, J = 18.03, 7.75 Hz, 1H), 4.87
(d, J =1.94 Hz, 2H), 4.58 (dd, J = 18.00, 5.02 Hz, 1H), 4.18 (dd, J = 8.83, 3.58
Hz, 1H), 3.74-3.64 (m, 1H), 3.22-3.12 (m, 1H), 2.24-2.10 (m, 1H), 1.98-1.77 (m,
2H), 1.74-1.63 (m, 1H).
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Intermediate 9: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic
acid [2-phenylmethanesulfonyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

Ph

kso2

hoONTSN
) NWK@
!
\,-$0
Q/zo CF

1-(5-chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-

3
Cl

benzylsulfanyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl}-amide (1.5 g,
2.3 mmol) in DCM (25 mL) was cooled to 0 °C using an ice bath. Once at 0 °C
m-CPBA (1.8 g, 8.05 mmol) was added and the resulting mixture was stirred for
12 hours while slowly warming to rt. The resulting mixture was poured over
satd. aq. NaHCO3 and extracted with DCM (2 x 25 mL). The combined organic
layers were dried over NaSOy, filtered, concentrated, and purified by FCC to
afford the title compound as a colorless solid (1.5 g, 95%). MS (ESI): mass
calcd. for CogH24CIF3N4O5S3, 684.1; m/z found, 685.2 [M+H]*. "H NMR (500
MHz, CDCl3) 6 8.34 (d, J =8.20 Hz, 2H), 8.12 (s, 1H), 7.75 (d, J = 8.33 Hz,
2H), 7.71-7.66 (m, 1H), 7.49 (d, J = 4.02 Hz, 1H), 7.42-7.37 (m, 2H), 7.32-7.29
(m, 3H), 7.06 (d, J =4.02 Hz, 1H), 5.02 (dd, J =18.01, 7.70 Hz, 1H), 4.86 (d, J
= 3.23 Hz, 2H), 4.57 (dd, J = 17.97, 4.98 Hz, 1H), 4.20 (dd, J = 8.46, 3.47 Hz,
1H), 3.76-3.67 (m, 1H), 3.30-3.22 (m, 1H), 2.30-2.15 (m, 1H), 2.02-1.90 (m,
2H), 1.83-1.72 (m, 1H).

Intermediate 10: 2-[2-Chloro-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
isoindole-1,3-dione.
Cl

o)
NKN
N, A
o
CF

To a solution of 2-(2,6-dichloro-pyrimidin-4-ylmethyl)-isoindole-1,3-
dione’ (3.0 g, 9.7 mmol) in DME (40 mL) and H,O (10 mL) was added 4-

trifluoromethylboronic acid (1.8 g, 9.7 mmol), Pd(PPhs)4 (0.56 g, 0.48 mmol)
47
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and K3PO4 (3.1 g, 14.6 mmol). The mixture was allowed to stir for 12 hour at
90 °C. The resulting mixture was cooled to rt then partitioned between H,O (50
mL) and EtOAc (30 mL). The layers were separated and the aqueous layer
was extracted with EtOAc (2 x 30 mL). The combined organic layers were
dried over Na,SOy, filtered, concentrated, and purified by FCC to afford the title
compound as a colorless solid (1.7 g, 43%). MS (ESI): mass calcd. for
C20H11CIF3N305, 417.0; m/z found, 418.1 [M+H]".

Intermediate 11: 2-[2-Pyridin-3-yl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-isoindole-1,3-dione.

B

To a solution of 2-[2-chloro-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-isoindole-1,3-dione (0.30 g, 0.72 mmol) in DME (4 mL) and H,O (1
mL) was added 3-pyridine boronic acid (0.09 g, 0.72), Pd(PPhs)4 (0.04 g, 0.04
mmol), and KzPO4(0.21 g, 1.01 mmol) at rt. The resulting mixture was heated
to 80 °C for 12 hours then allowed to cool to rt. At which time the mixture was
partitioned between H,O (5 mL) and EtOAc (5 mL). The layers were separated
and the aqueous layer was extracted with EtOAc (2 x 5 mL). The organic
layers were combined, dried over Na>SOy4, filtered, concentrated and purified by
FCC to afford the title compound as a colorless solid (0.11 g, 33%). MS (ESI):
mass calcd. for CasH15F3N4O2, 460.1; m/z found, 461.2 [M+H]".

Intermediate 12: C-[2-Pyridin-3-yl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yl]-
methylamine.
SN
| >

N™SN

H2N\)|\/\©\
CF

3
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To a solution of 2-[2-pyridin-3-yl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-isoindole-1,3-dione (0.1 g, 0.217 mmol) in ethanol (6 mL) was added
hydrazine mono-hydrate (14 uL, 0.434 mmol) at rt. The resulting mixture was
heated to 90 °C for 12h then cooled to rt. The resulting mixture was
concentrated and taken on crude to the next step. MS (ESI): mass calcd. for
C17H13F3Na, 330.1; m/z found, 331.2 [M+H]".

Intermediate 13: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-

bromo-benzylamide.
H\/O\
[\l N Br
570 0
E o]

Intermediate 13 was prepared by a procedure similar to that described
for the generation of intermediate 6 were in the appropriate commercially
available amine and intermediate 4 were employed to provide the desired
product. '"H NMR (400 MHz, CDCl3) 5 7.91 — 7.84 (m, 2H), 7.46 (s, 1H), 7.43 —
7.39 (m, 1H), 7.29 — 7.19 (m, 4H), 4.56 — 4.41 (m, 2H), 4.18 — 4.06 (m, 1H),
3.57 (ddd, J=10.4, 7.2, 3.3, 1H), 3.17 (ddd, J = 9.7, 6.4, 1H), 2.30 — 2.21 (m,
1H), 1.86 — 1.71 (m, 1H), 1.72 — 1.59 (m, 2H).

Intermediate 14: C-(4'-Trifluoromethyl-biphenyl-3-yl)-methylamine.

H,N O O
CF;

In a screw top flask 3-aminoethylphenylboronic acid hydrochloride
(10.0g, 53.4 mmol), 4-bromobenzotrifluoride (12.0, 53.4 mmol) and potassium
phosphate (34.0 g, 160.2 mmol) were combined in dimethoxyethane (50 mL)
and water (10 mL). The flask was flushed with N, and
tetrakis(triphenylphosphine)palladium (3.10 g, 2.67 mmol) was added. The
flask was sealed and heated to 120 °C for 12 hours. The reaction mixture was
cooled to rt and H,O (100 mL) was added and the resulting mixture was
extracted with EtOAc (3 x 25 mL). The organic phases were combined,
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washed with brine (20 mL), dried with Na,SO,, filtered, concentrated and
purified by flash column chromatography (0%-20% of a 10% NHs in CH,Cl; in
CHzCly) providing the desired product as a brown oil (8.7 g, 69%). MS (ESI):
mass calcd. for C14H12F3N, 251.25; m/z found 252.1 [M+H]". "H NMR (500
MHz, DMSO) & 7.90 (d, J = 8.1, 2H), 7.82 (d, J = 8.2, 2H), 7.71 (s, 1H), 7.56 (d,
J=7.5,1H),7.44 (t, J=7.5,1H),7.39 (d, J= 7.5, 1H), 3.79 (s, 2H), 1.86 (s,
2H).

Intermediate 15: 2S-[(4'-Trifluoromethyl-biphenyl-3-ylmethyl)-carbamoyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester.

A
YT
/

CF,

Boc o)

To a solution of N-(tert-butoxycarbonyl)-L-proline (86 mg, 0.40 mmol) in
CH,ClI, (5 mL) was added (Benzotriazol-1-
yloxy)tris(dimethylamino)phosphonium hexafluorophosphate (177 mg, 0.40
mmol) and the reaction mixture was cooled to 0 °C. Triethylamine (121 mg,
1.20 mmol) was added and the reaction mixture was stirred at 0 °C for 0.5
hours. C-(4'-trifluoromethyl-biphenyl-3-yl)-methylamine (100 mg, 0.40 mmol)
was added, the reaction mixture was warmed to rt and stirred for 8 hours. H,O
(10 mL) was added and the resulting mixture was extracted with CH,Cl, (2 X 10
mL). The organic layers were combined, washed with brine (5 mL), dried with
NaySOy, filtered, concentrated and purified by flash column chromatography
(0%-70% EtOAC) to provided the desired product (93 mg, 54%). MS (ESI):
mass calcd. for CogHa7F3N2O3, 448.48; m/z found 471.2 [M+Na]. 'H NMR (400
MHz, DMSO) & 8.43 (s, 1H), 7.85 (t, J = 19.7, 4H), 7.63 (dd, J = 20.8, 10.7,
2H), 7.44 (d, J=6.9, 1H), 7.33 (s, 1H), 4.36 (d, J = 17.7, 2H), 4.12 (d, J = 20.6,
1H), 3.50 — 3.35 (m, 1H), 3.35 - 3.21 (m, 1H), 2.21 — 2.03 (m, 1H), 1.92 — 1.69
(m, 3H), 1.42 — 1.12 (m, 9H).

Intermediates 16 to 17 were prepared using methods analogous to those

described for intermediate 15, wherein the appropriate acids were employed to provide

the desired products.
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Intermediate 16: 2S-[(4'-Trifluoromethyl-biphenyl-3-ylmethyl)-carbamoyl]-3-aza-
1S,5R-bicyclo[3.1.0]hexane-3-carboxylic acid tert-butyl ester.

KD
YT
!

CF;3

MS (ESI): mass calcd. for CasHa7F3N2Os, 460.49; m/z found 483.2
[M+Na]. "H NMR (400 MHz, DMSO) & 8.48 — 8.27 (m, 1H), 8.04 — 7.54 (m,
BH), 7.51 — 7.40 (m, 1H), 7.40 — 7.28 (m, 1H), 4.31 (d, J = 65.0, 3H), 3.47 (s,
1H), 3.43 — 3.35 (m, 1H), 1.92 — 1.78 (m, 1H), 1.67 — 1.52 (m, 1H), 1.42 — 1.11
(m, 9H), 0.79 — 0.64 (m, 1H), 0.64 — 0.46 (m, 1H).

Intermediate 17: 2S-[(4'-Trifluoromethyl-biphenyl-3-ylmethyl)-carbamoyl]-2,5-
dihydro-pyrrole-1-carboxylic acid tert-butyl ester.

J i
YT
/

CF;3

MS (ESI): mass calcd. for Ca4H2s5F3N2O3, 446.46; m/z found 469.2
[M+Na]. "H NMR (500 MHz, DMSO) & 8.60 — 8.52 (m, 1H), 7.95 - 7.78 (m,
4H), 7.68 — 7.55 (m, 2H), 7.50 — 7.40 (m, 1H), 7.39 — 7.28 (m, 1H), 6.03 — 5.96
(m, 1H), 5.83 - 5.71 (m, 1H), 4.93 — 4.77 (m, J = 36.4, 1H), 4.47 — 4.25 (m,
2H), 4.21 — 4.04 (m, 2H), 1.42 — 1.17 (m, 9H).

Intermediate 18: 1-(4'-Trifluoromethyl-biphenyl-3-yl)-ethanone.

I 0
CF3

A mixture of 1-(3-bromo-phenyl)-ethanone (4.9 g, 24 mmol), 4-
trifluoromethyl phenyl boronic acid (4.6 g, 24 mmol),
tetrakis(triphenylphosphine)palladium(0) (1.4 g, 1.2 mmol), potassium
phosphate (10 g, 49 mmol), 1,2-dimethoxyethane (50 mL) and water (10 mL)
was heated to 80 °C under a blanket of nitrogen in a sealed tube. After 5 h, the

mixture was partitioned between water (50 mL) and ethyl acetate (50 mL). The
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aqueous layer was extracted with ethyl acetate (3 x 50 mL). The combined
organic layers were dried (MgSQO,), filtered, and concentrated. The residue
was purified directly by FCC to afford a clear oil (5.6 g, 87%). MS (ESI): mass
calcd. for C1sH11F30, 264.0; m/z found, 265.1 [M+H]". "H NMR (500 MHz,
CDCl3) 6 8.21 (t, J= 1.6, 1H), 8.04 — 7.98 (m, 1H), 7.85 - 7.78 (m, 1H), 7.76 —
7.69 (m, 4H), 7.60 (t, J= 7.7, 1H), 2.68 (s, 3H).

Intermediate 19: (2S)-2-Methyl-propane-2-sulfinic acid [1-(4'-trifluoromethyl-
biphenyl-3-yl)-ethylidene]-amide.

1
O
CF;

To a solution of 1-(4'-trifluoromethyl-biphenyl-3-yl)-ethanone (1.2 g, 4.7
mmol), (S)-(-)-2-methyl-2-propanesulfinamide (570 mg, 4.70 mmol), and THF
(10 mL) was added titanium(IV) ethoxide (1.9 mL, 9.4 mmol). The resulting
solution was heated to 75 °C in a sealed tube. After 12 h, the solution was
cooled to rt and MeOH was added dropwise until gas evolution was no longer
observed. The crude reaction mixture was poured into an equal volume of
brine while being rapidly stirred. The resulting suspension was filtered through
a plug of celite, and the filter cake was washed with ethyl acetate (20 mL). The
filtrate was washed with brine, and brine layer was extracted with ethyl acetate
(3 x 20 mL). The combined organic layers were dried (MgSQ,), filtered, and
concentrated. The residue was purified directly by FCC to afford a white solid
(1.1 g, 65%). MS (ESI): mass calcd. for C1gH20F3sNOS, 367.1; m/z found, 368.1
[M+H]*. "M NMR (500 MHz, CDCl3) 5 8.12 (s, 1H), 7.92 (d, J = 7.8, 1H), 7.79 —
7.68 (m, 5H), 7.56 (t, J = 7.8, 1H), 2.85 (s, 3H), 1.36 (s, 9H).

Intermediate 20: (1S, 2S)-2-Methyl-propane-2-sulfinic acid [1-(4'-
trifluoromethyl-biphenyl-3-yl)-ethyl]-amide.
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To a solution of 1-(4'-trifluoromethyl-biphenyl-3-yl)-ethanone (381 mg,
1.44 mmol), (S)-(-)-2-methyl-2-propanesulfinamide (175 mg, 1.44 mmol), and
THF (3 mL) was added titanium(lV) ethoxide (0.6 mL, 2.88 mmol). The
resulting solution was heated to 75 °C in a sealed tube. After 12 h, the solution
was cooled to —50 °C and sodium borohydride was added in a single portion
(163 mg, 4.32 mmol). The resulting mixture was allowed to warm to rt. After
12 h, MeOH was added dropwise until gas evolution was no longer observed.
The crude reaction mixture was poured into an equal volume of brine while
being rapidly stirred. The resulting suspension was filtered through a plug of
celite, and the filter cake was washed with ethyl acetate (20 mL). The filtrate
was washed with brine, and brine layer was extracted with ethyl acetate (3 x 20
mL). The combined organic layers were dried (MgSQ.,), filtered, and
concentrated. The residue was purified directly by FCC to afford a white solid
(310 mg, 58%). MS (ESI): mass calcd. for C1gH22F3sNOS, 369.1; m/z found,
370.1 [M+H]". '"H NMR (500 MHz, CDCl3) 5 7.76 — 7.67 (m, 4H), 7.59 (t, J =
1.7, 1H), 7.56 — 7.52 (m, 1H), 7.48 (t, /= 7.6, 1H), 7.42 (d, J = 7.6, 1H), 4.65
(qd, J=6.5,3.1,1H), 3.48 (d, J= 2.7, 1H), 1.59 (d, J = 6.6, 3H), 1.27 (s, 9H).

Intermediate 21 was prepared using methods analogous to those
described for intermediate 20 substituting (R)-(-)-2-methyl-2-
propanesulfinamide to provide the desired product.

Intermediate 21: (1R, 2R)-2-Methyl-propane-2-sulfinic acid [1-(4'-
trifluoromethyl-biphenyl-3-yl)-ethyl]-amide.

4 C
n, N
SAnae
O
CF;

MS (ESI): mass calcd. for C1gH22F3sNOS, 369.1; m/z found, 370.1
[M+H]". "H NMR (500 MHz, CDCl3) 8 7.75 — 7.68 (m, 4H), 7.59 (t, J = 1.7, 1H),
7.56 —-7.52 (m, 1H), 7.48 (t, J= 7.6, 1H), 7.44 — 7.39 (m, 1H), 4.65 (qd, J = 6.5,
3.1,1H), 3.49 (d, J = 2.6, 1H), 1.59 (d, J = 6.6, 3H), 1.27 (s, 9H).

Intermediate 22: 1-Methyl-1-(4'-trifluoromethyl-biphenyl-3-yl)-ethylamine
trifluoromethyl acetic acid.
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H2N O O
CF3

To a solution of (S)-2-methyl-propane-2-sulfinic acid [1-(4'-
trifluoromethyl-biphenyl-3-yl)-ethylidene]-amide (346 mg, 0.94 mmol) and
toluene (4 mL) was added trimethylaluminum (0.5 mL, 1.0 mmol; 2M in toluene)
at —78 °C. After 20 min, methylmagnesium bromide (0.7 mL, 2.1 mmol; 3M
solution in diethyl ether) was added dropwise and resulting solution was
allowed to warm to rt. After 12 h, the mixture was quenched with aqueous
saturated sodium bicarbonate (10 mL) and the solids were removed by
filtration. The resulting filtrate was concentrated and the residue was re-
dissolved in MeOH (10 mL) and treated with 4N HCI in dioxane (0.5 mL, 2.1
mmol). After 1 h, the solution was concentrated and purified by preparative
reverse-phase HPLC to afford a white solid (150 mg, 41%). MS (ESI): mass
calcd. for CqgH1gF3N, 279.1; m/z found, 280.1 [M+H]".

Intermediate 23: (2S)-4,4-Difluoro-pyrrolidine-2-carboxylic acid (4'-

trifluoromethyl-biphenyl-3-ylmethyl)-amide hydrochloride.
F

F
1
Hel "
H o
CF,

To a mixture of (2S)-4,4-difluoro-pyrrolidine-1,2-dicarboxylic acid 1-tert-
butyl ester (1.8 g, 7.3 mmol), C-(4'-trifluoromethyl-biphenyl-3-yl)}-methylamine
(1.8 g, 7.3 mmol), N-(3-dimethylamniopropyl)-N-ethylcarbodiimide
hydrochloride (2.1 g, 11 mmol), 1-hydroxybenzotriazole (1.5 g, 11 mmol), and
DMF (10 mL) was added Et3N (2 mL, 15 mmol). After 12 h, the mixture was
partitioned between water (50 mL) and ethyl acetate (50 mL). The aqueous
layer was extracted with ethyl acetate (3 x 50 mL). The combined organic
layers were dried (MgSOs.), filtered, and concentrated. The residue was
purified directly by FCC to afford a clear oil (3.0 g, 86%). MS (ESI): mass
calcd. for Co4H25FsN203, 484.1; m/z found, 485.2 [M+H]".

To the clear oil (3.0 g, 6.2 mmol) was added 4N HCI in dioxane (20 mL).

After 15 min the resulting solution was concentrated and the resulting crude
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residue was used for further studies (2.3 g, 97%). MS (ESI): mass calcd. for
C19H17FsN20, 384.1; m/z found, 385.1 [M+H]+.

Intermediate 24: 2-(4-Trifluoromethyl-phenyl)-isonicotinonitrile.
)

NG~ NF

CF;

To a suspension of 2-chloro-4-pyridinecarbonitrile (0.50 g, 3.61 mmol),
Cs2C0O3 (1.70 g, 7.22 mmol) and 4-(trifluoromethyl)phenylboronic acid (0.82 g,
3.61 mmol) in dioxane (18 mL) was added palladium acetate (0.02 g, 0.07
mmol) and 2-dicyclohexylphosphino-2',4’,6'-triisopropylbiphenyl (0.07 g, 0.14
mmol). The reaction vessel was sealed and heated to 100 °C for 4 hours and
cooled to rt. The reaction mixture was filtered through a pad of celite,
concentrated and purified by FCC (0%-100% EtOAc in hexane) to provide the
desired product (0.69 g, 78%). MS (ESI): mass calcd. for C13H7F3N,, 248.2;
m/z found 249.1 [M+H]". "H NMR (400 MHz, DMSOQ) & 9.00 — 8.92 (m, 1H),
8.63 — 8.57 (m, 1H), 8.38 (d, J = 8.1, 2H), 7.94 — 7.85 (m, 3H).

Intermediate 25: 2-(4-Trifluoromethoxy-phenyl)-isonicotinonitrile.
)

N

OCF;

Intermediate 25 was prepared using methods analogous to that
described for intermediate 24 substituting 4-(trifluoromethoxy)phenylboronic
acid as a reagent. MS (ESI): mass calcd. for C13H7F3N2O, 264.2; m/z found
265.1 [M+H]". "H NMR (400 MHz, DMSO) 5 8.93 (dd, J = 5.0, 0.9, 1H), 8.58 —
8.51 (m, 1H), 8.33 — 8.25 (m, 2H), 7.86 (dd, J = 5.0, 1.4, 1H), 7.52 (dd, J = 8.9,
0.9, 2H).

Intermediate 26: [2-(4-Trifluoromethyl-phenyl)-pyridin-4-ylmethyl]-carbamic
acid tert-butyl ester.
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CF;

To a solution of 2-(4-trifluoromethyl-phenyl)-isonicotinonitrile (1.40 g,
5.64 mmol) in ethanol (40 mL) was added 1.25 M HCl in ethanol (4.5 mL, 5.64
mmol) and Pd/C (0.14 g) and the reaction mixture was placed under a 50 psi
hydrogen atmosphere for 12 hours. The reaction mixture was filtered through a
pad of celite and concentrated. The resulting residue was re-dissolved in THF
(10 mL) followed by addition of di-tert-butyl dicarbonate (1.85 g, 8.46 mmol)
and triethylamine (1.6 mL, 11.28 mmol). The reaction mixture was stirred for 8
hours and water was added. The resulting mixture was extracted with EtOAc.
The organic layers were combined, concentrated and purified by FCC (0-100%
EtOAc in hexane) to provide the desired product (1.30 g, 65%). MS (ESI):
mass calcd. for C1gH19F3N205, 352.35; m/z found 353.2 [M+H]". 'H NMR (500
MHz, CDCI3) & 8.66 (d, J = 5.0, 1H), 8.10 (d, J= 8.0, 2H), 7.72 (d, J = 8.1, 2H),
7.66 (s, 1H), 7.21 (d, J = 5.0, 1H), 4.41 (s, 2H), 1.49 (s, 9H).

Intermediate 27 was prepared using methods analogous to those
described for intermediate 26.

Intermediate 27: [2-(4-Trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-carbamic
acid tert-butyl ester.
| SN
BocHN 7
OCF,

MS (ESI): mass calcd. for C1gH19F3N2O3, 368.35; m/z found 369.2
[M+H]". "H NMR (500 MHz, EtOD) & 8.61 (d, J = 4.8, 1H), 8.17 (d, J = 8.8,
2H), 7.84 (s, 1H), 7.58 — 7.52 (m, 1H), 7.49 (d, J = 8.7, 2H), 7.23 (d, J = 4.8,
1H), 4.24 (d, J = 5.8, 2H), 1.41 (s, 9H).

Intermediate 28: 2S-{[2-(4-Trifluoromethyl-phenyl)-pyridin-4-yimethyl]-
carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.
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To a solution of [2-(4-Trifluoromethyl-phenyl)-pyridin-4-ylmethyl]-
carbamic acid tert-butyl ester (134 mg, 0.40 mmol) in DCM (6 mL) was added 4
M HCl in dioxane (2 mL). The reaction mixture was stirred for 4 hours and
concentrated. The resulting residue was taken up in DCM (5 mL) and added to
a solution of (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium
hexafluorophosphate (175 mg, 0.40 mmol), triethylamine (240 mg, 2.38 mmol)
and N-boc-L-proline (85 mg, 0.40 mmol) in DCM (5 mL) and the reaction
mixture was stirred for 12 hours. Water was added and the reaction mixture
was extracted with DCM. The organic layers were combined, dried with
Na2S04, filtered, concentrated and purified by FCC (0-100% EtOAc in hexane)
to provide the desired product (143 mg, 80%). MS (ESI): mass calcd. for
Ca3H26F3N303, 449.47; m/z found 450.2 [M+H]". "H NMR (400 MHz, DMSO) 5
8.70 — 8.52 (m, 2H), 8.36 (d, J=8.1, 1H), 8.25 (d, J=8.2, 1H), 7.97 (d, J =
16.6, 1H), 7.88 (d, J = 8.3, 1H), 7.83 (d, J = 8.3, 1H), 7.37 — 7.26 (m, 1H), 4.52
—4.29 (m, 2H), 4.23 — 4.06 (m, 1H), 3.51 — 3.38 (m, 1H), 3.38 — 3.23 (m, 1H),
2.27 - 2.05(m, 1H), 1.97 — 1.69 (m, 3H), 1.44 — 1.21 (m, 9H).

Intermediates 29 to 33 were synthesized using methods analogous to
those described for intermediate 28 substituting the appropriate acids to
provide the desired products

Intermediate 29: 4,4-Difluoro-2S-{[2-(4-trifluoromethyl-phenyl)-pyridin-4-
ylmethyl]-carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.

CF;
MS (ES') mass calcd. for C23H24F5N303, 48545, m/z found 486.2
[M+H]". "H NMR (500 MHz, DMSO) 6 8.84 — 8.73 (m, 1H), 8.68 — 8.56 (m,
1H), 8.37 — 8.20 (m, 2H), 8.01 - 7.85 (m, 2H), 7.85-7.78 (m, 1H), 7.35 - 7.28
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(m, 1H), 4.57 — 4.25 (m, 3H), 3.94 — 3.64 (m, 2H), 2.95 — 2.76 (m, 1H), 2.45 —
2.29 (m, 1H), 1.58 — 1.19 (m, 9H).

Intermediate 30: 2S-{[2-(4-Trifluoromethyl-phenyl)-pyridin-4-yimethyl]-
carbamoyl}-2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester.

Qi
N N =
Boé 0O CF,

MS (ESI): mass calcd. for Ca3H24F3N3Os, 447.54; m/z found 448.2
[M+H]". "H NMR (400 MHz, DMSO) & 8.73 — 8.58 (m, 2H), 8.40 — 8.20 (m,
2H), 8.01 —7.91 (m, 1H), 7.91 — 7.80 (m, 2H), 7.36 — 7.27 (m, 1H), 6.10 — 5.96
(m, 1H), 5.88 — 5.72 (m, 1H), 4.95 - 4.76 (m, 1H), 4.51 — 4.26 (m, 2H), 4.29 —

4.07 (m, 2H), 1.47 — 1.22 (m, 9H).

Intermediate 31: 2S-{[2-(4-Trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-
carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.

H|\N
NN

Boc © OCF
3

MS (ESI): mass calcd. for Ca3H2sF3N3O4, 465.47; m/z found 466.2
[M+H]". "H NMR (400 MHz, DMSO) 5 8.65 — 8.51 (m, 2H), 8.27 (d, J = 8.8,
1H), 8.15 (d, J=8.8, 1H), 7.97 — 7.84 (m, 1H), 7.50 (d, J=8.3, 1H), 7.45 (d, J
=8.2,1H), 7.32 - 7.22 (m, 1H), 4.52 — 4.25 (m, 2H), 4.23 — 4.06 (m, 1H), 3.50
—3.22 (m, 2H), 2.26 — 2.05 (m, 1H), 1.93 — 1.71 (m, 3H), 1.44 — 1.19 (m, 9H).

Intermediate 32: 4,4-Difluoro-2S-{[2-(4-trifluoromethoxy-phenyl)-pyridin-4-
ylmethyl]-carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.

OCF;
MS (ES') mass calcd. for C23H24F5N304, 501 45, m/z found 502.2
[M+H]". "H NMR (600 MHz, DMSO) 5 8.83 — 8.73 (m, 1H), 8.60 (dd, J = 19.8,
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5.0, 1H), 8.24 (d, J = 8.7, 1H), 8.16 (d, J = 8.7, 1H), 7.90 (d, J = 18.0, 1H), 7.50
(d, J = 8.4, 1H), 7.45 (d, J = 8.3, 1H), 7.28 (d, J = 5.0, 1H), 4.51 — 4.26 (m, 3H),
3.89 — 3.68 (m, 2H), 2.73 (m, 1H), 2.31 (m, 1H), 1.44 — 1.19 (m, 9H).

Intermediate 33: 2S-{[2-(4-Trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-
carbamoyl}-2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester.

= H | NN
N N =
/
OCF,

MS (ESI): mass calcd. for CasH24F3N3O4, 463.45; m/z found 464.2
[M+H]. "H NMR (600 MHz, DMSO) & 8.66 (t, J = 5.8, 1H), 8.59 (dd, J = 22.0,
5.0, 1H), 8.27 (d, J = 8.8, 1H), 8.15 (d, J = 8.8, 1H), 7.89 (d, J = 27.4, 1H), 7.50
(d, J=8.2, 1H), 7.45 (d, J = 8.2, 1H), 7.29 — 7.23 (m, 1H), 6.07 — 5.96 (m, 1H),
5.87 — 5.80 (m, 1H), 4.96 — 4.81 (m, 1H), 4.45 — 4.29 (m, 2H), 4.24 — 4.06 (m,
2H), 1.45 — 1.21 (m, 9H).

Intermediate 34: 2-[(4-Chloro-pyridin-2-ylmethyl)-carbamoyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester.
Ho NS
N N Z ¢l
Boc O

To a solution of N-boc-L-proline (0.50 g, 2.3 mmol) and (benzotriazol-1-
yloxy)tris(dimethylamino)phosphonium hexafluorophosphate (1.02 g, 2.3 mmol)
in DCM was added triethylamine (1.40 g, 13.8 mmol) and the reaction mixture
was stirred for 30 minutes. C-(4-Chloro-pyridin-2-yl)-methylamine
dihydrogenchloride (0.50 g, 2.30 mmol) was added and the reaction mixture
was stirred for 12 hours. Water was added and the reaction mixture was
extracted with DCM. The organic layers were combined, dried with Na;SOa,
filtered, concentrated and purified by FCC (0-60% EtOAc in hexane) to provide
the desired product (0.93 g, 93%). "H NMR (400 MHz, DMSO) & 8.62 — 8.51
(m, 1H), 8.47 (dd, J = 9.8, 5.3, 1H), 7.56 — 7.31 (m, 2H), 4.45 — 4.27 (m, 2H),
4.20 — 4.09 (m, 1H), 3.51 — 3.24 (m, 2H), 2.26 — 2.05 (m, 1H), 1.95 - 1.69 (m,

3H), 1.48 — 1.24 (m, 9H).
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Intermediates 35 to 36 were prepared using methods analogous to those
described for intermediate 34.

Intermediate 35: 2-[(4-Chloro-pyridin-2-ylmethyl)-carbamoyl]-2,5-dihydro-
pyrrole-1-carboxylic acid tert-butyl ester.
Ho NS
/N N a
Boc 0O

"H NMR (400 MHz, DMSO) & 8.70 — 8.62 (m, 1H), 8.47 (dd, J= 9.5, 5.3,
1H), 7.52 — 7.31 (m, 2H), 6.06 — 5.95 (m, 1H), 5.85 -5.71 (m, 1H), 4.92 — 4.80

(m, 1H), 4.48 — 4.25 (m, 2H), 4.24 — 4.06 (m, 2H), 1.51 — 1.25 (m, 9H).

==

Intermediate 36: 2-[(4-Chloro-pyridin-2-ylmethyl)-carbamoyl]-4,4-difluoro-
pyrrolidine-1-carboxylic acid tert-butyl ester.

£ F

Ho NS
,N N = cl
Boc 0O
"H NMR (400 MHz, DMSO) 6 8.78 (dd, J = 10.1, 5.0, 1H), 8.48 (dd, J =
7.9,5.5, 1H), 7.55 — 7.30 (m, 2H), 4.48 — 4.29 (m, 3H), 3.92 — 3.66 (m, 2H),

2.98 — 2.73 (m, 1H), 2.38 (qd, J = 14.1, 5.1, 1H), 1.49 — 1.25 (m, 9H).

Intermediates 37 to 43 were prepared using methods analogous to those

described for intermediate 24 substituting the appropriate boronic acid to provide the

desired product.

Intermediate 37: 2S-{[4-(4-Trifluoromethyl-phenyl)-pyridin-2-yImethyl]-
carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.

CF3
MS (ESI): mass calcd. for Ca3H2sF3N3O3, 449.47; m/z found 450.2
[M+H]". "H NMR (400 MHz, DMSO) & 8.71 — 8.43 (m, 2H), 8.13 — 7.59 (m,
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6H), 4.58 — 4.31 (m, 2H), 4.25 — 4.08 (m, 1H), 3.50 — 3.19 (m, 2H), 2.24 — 2.04
(m, 1H), 1.95 — 1.68 (m, 3H), 1.39 — 1.09 (m, 9H).

Intermediate 38: 2S-{[4-(4-Trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-
carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.

OCF3
MS (ESI): mass calcd. for Ca3H2sF3N3O4, 465.47; m/z found 466.2
[M+H]". "H NMR (400 MHz, DMSO) & 8.65 — 8.46 (m, 2H), 8.04 — 7.81 (m,
2H), 7.78 — 7.57 (m, 2H), 7.57 — 7.44 (m, 2H), 4.58 — 4.28 (m, 2H), 4.24 — 4.06
(m, 1H), 3.49 — 3.20 (m, 2H), 2.23 — 2.05 (m, 1H), 1.95 - 1.66 (m, 3H), 1.44 —
1.10 (m, 9H).

Intermediate 39: 2S-{[4-(4-Trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-
carbamoyl}-2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester.

,N N =
Boc (o)
OCF;

MS (ESI): mass calcd. for CasH24F3N3O4, 463.45; m/z found 464.2
[M+H]". "H NMR (400 MHz, DMSO) & 8.77 — 8.51 (m, 2H), 8.05 — 7.28 (m,
6H), 6.11 — 5.95 (m, 1H), 5.92 — 5.70 (m, 1H), 5.03 — 4.77 (m, 1H), 4.53 — 4.32
(m, 2H), 4.29 — 3.98 (m, 2H), 1.43 — 1.09 (m, 9H).

Intermediate 40: 4,4-Difluoro-2S-{[4-(4-trifluoromethyl-phenyl)-pyridin-2-
ylmethyl]-carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.
F

F
Ho NS
N
Boc o)
CF;

MS (ES') mass calcd. for C23H24F5N303, 48545, m/z found 486.2
[M+H]". "H NMR (400 MHz, DMSO) & 8.93 — 8.56 (m, 2H), 8.09 — 7.61 (m,
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6H), 4.63 — 4.32 (m, 3H), 3.92 — 3.67 (m, 2H), 2.98 — 2.73 (m, 1H), 2.48 — 2.28
(m, 1H), 1.42 — 1.12 (m, 9H).

Intermediate 41: 4,4-Difluoro-2S-{[4-(4-trifluoromethoxy-phenyl)-pyridin-2-
ylmethyl]-carbamoyl}-pyrrolidine-1-carboxylic acid tert-butyl ester.
F

F
Ho NS
NN
Boc 0O
OCF;

MS (ESI): mass calcd. for Ca3H24FsN3O4, 501.45; m/z found 502.2
[M+H]". "H NMR (400 MHz, DMSO) 5 8.90 — 8.49 (m, 2H), 8.05 — 7.36 (m,
6H), 4.60 — 4.32 (m, 3H), 3.95 - 3.67 (m, 2H), 2.94 — 2.71 (m, 1H), 2.48 — 2.30
(m, 1H), 1.42 — 1.09 (m, 9H).

Intermediate 42: 2S-{[4-(4-Trifluoromethyl-phenyl)-pyridin-2-yImethyl]-
carbamoyl}-2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester.

== H l\f AN
,\l N 7
Boc o)
CF;

MS (ESI): mass calcd. for Ca3H24F3N3O3, 447.45; m/z found 448.2
[M+H]". "H NMR (400 MHz, DMSO) & 8.79 — 8.57 (m, 2H), 8.11 — 7.59 (m,
5H), 6.08 — 5.95 (m, 1H), 5.88 — 5.75 (m, 1H), 5.02 — 4.74 (m, 1H), 4.54 — 4.36
(m, 2H), 4.27 — 4.07 (m, 2H), 1.42 — 1.13 (m, 9H).

Intermediate 43: 2S-{[4-(4-Trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-
carbamoyl}-2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester.

= H '\f AN
,N N P
Boc o)
OCF;

MS (ESI): mass calcd. for CasH24F3N3O4, 463.45; m/z found 464.2
[M+H]". "H NMR (400 MHz, DMSO) & 8.77 — 8.51 (m, 2H), 8.05 — 7.28 (m,
5H), 6.11 — 5.95 (m, 1H), 5.92 — 5.70 (m, 1H), 5.03 — 4.77 (m, 1H), 4.53 — 4.32
(m, 2H), 4.29 — 3.98 (m, 2H), 1.43 — 1.09 (m, 9H).
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Intermediate 44: 6-(4-Trifluoromethyl-phenyl)-pyrimidine-4-carbonitrile.

NN

|
NC)\/\O\
CF

Nitrogen gas was bubbled through a suspension of 4,6-dicloropyrimidine

3

(10.0 g, 67.1 mmol), 4-(trifluoromethyl)phenylboronic acid (12.7 g, 67.1 mmol)
and KsPOy4 (28.5 g, 134.2 mmol) in dimethoxyethane (280 mL) and H,O (70
mL) for 30 minutes. Tetrakis(triphenylphosphine)-palladium (3.99 g, 3.4
mmol) was added and the reaction mixture was heated to 90 °C for 24
hours. The reaction mixture was cooled to rt, H,O (200 mL) was added and
the resulting mixture was extracted with EtOAc (2 x 100 mL). The organic
layers were combined, washed with brine (2 x 50 mL), dried with Na;SO,,
filtered and purified by flash column chromatography (100% CH,Cl;) to
provide the desire product as an inseparable ~3:1 mixture of the desired
and bisarylated products (10.37 g, 60%). This mixture material was
advanced without further purification. The mixture (1.4 g, 3.9 mmol
(corrected for impurity) was taken up in acetonitrile (15 mL) and
tetraethylammonium cyanide (1.2 g, 7.7 mmol) and triethylamine (0.78 g,
7.7 mmol) were added and the reaction mixture was heated to 80 °C for 1
hr. The reaction mixture was cooled to rt, taken up in CH,Cl, (100 mL),
washed with H,O (2 X 20 mL), dried with Na,SO,, filtered, concentrated and
the resulting oil was purified by flash column chromatography (100%
CH,CI,) to provide the desired product (0.49 g, 50%). "H NMR (500 MHz,
CDCI3)59.44 (d, J=1.4, 1H), 8.27 (d, J= 8.1, 2H), 8.10 (d, J = 1.4, 1H), 7.84
(d, J=10.2, 2H).

Intermediate 45: C-[6-(4-Trifluoromethyl-phenyl)-pyrimidin-4-yl]l-methylamine.

NN

HzN%
CF

To a solution of solution of 6-(4-trifluoromethyl-phenyl)-pyrimidine-4-

carbonitrile (1.34 g, 5.37 mmol) in ethanol (40 mL) was added 10% Pd/C (700
63
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mg) and the reaction mixture was placed under a H, atmosphere (55 psi) for 3
hours. The reaction mixture was filtered through a pad of celite and
concentrated to provide the desired product (1.3 g, 97%). 'H NMR (400 MHz,
CDCI3)59.23 (d, J=1.2,1H),8.23 (d, J=8.1, 2H), 7.83 (s, 1H), 7.77 (d, J =
8.2, 2H), 4.08 (s, 2H), 1.59 (s, 2H).

Intermediate 46 was prepared using methods analogous to those
described for intermediate 15.

Intermediate 46: 2S-{[6-(4-Trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
carbamoyl}-pyrrolidine-1-carboxylic acid fert-butyl ester.

PN
Ho NN
IN NM\@\
Boc 0O
CF,

"H NMR (400 MHz, CDCI3) & 9.20 (s, 1H), 8.38 — 8.12 (m, 2H), 7.91 —
7.78 (m, 1H), 7.76 (d, J = 8.3, 2H), 7.48 — 7.31 (m, 1H), 4.74 — 4.64 (m, 1H),
4.64 — 4.54 (m, 1H), 4.48 — 4.30 (m, 1H), 3.58 — 3.36 (m, 2H), 2.40 — 2.03 (m,
2H), 2.03 — 1.85 (m, 2H), 1.51 — 1.30 (m, 9H).

Intermediate 47: 4-Chloro-6-(4-trifluoromethyl-phenyl)-pyrimidine.

NN

|
C'*/*Q
CF

In a screw top flask, 4,6-dichloropyrimidine (3.1 g, 21 mmol), 4-

3

trifluoromethyl-phenyl boronic acid (3.9 g, 21 mmol) and potassium phosphate
(8.8 g, 42 mmol) were combined in dimethoxyethane (60 mL) and water (12
mL). The flask was flushed with N2 and tetrakis(triphenylphosphine)palladium
(1.2 g, 1.0 mmol) was added. The flask was sealed and heated to 90 °C for 12
hours. The reaction mixture was cooled to rt and H>O (50 mL) was added and
resulting mixture was extracted with EtOAc (3 x 50 mL). The organic phases
were combined, washed with brine (50 mL), dried with Na,SOy, filtered, and
concentrated. The resulting residue was purified by flash column
chromatography using ethyl acetate-hexanes (0%-20%) to provide a clear oil
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(2.6 g, 48%). MS (ESI): mass calcd. for C11HsCIF3N>, 258.0; m/z found 259.1
[M+H]".

Intermediate 48: 1-[6-(4-Trifluoromethyl-phenyl)-pyrimidin-4-yl]-ethanone.
NN

~

CF;

In a screw top flask 4-chloro-6-(4-trifluoromethyl-phenyl)-pyrimidine (1.6
g, 6.1 mmol), tributyl-(1-ethoxy-vinyl)-stannane (1.8 g, 4.8 mmol) and trans-
dichlorobis(triphenylphosphine)palladium(ll) (212 mg, 0.30 mmol) were
combined in DMF (10 mL). Under nitrogen the flask was sealed and heated to
80 °C for 12 hours. The reaction mixture was cooled to rt, concentrated, and
purified by flash column chromatography using ethyl acetate-hexanes (0%-
20%) to provide the desired product as a clear oil (1.3 g, 73%). MS (ESI):
mass calcd. for C1sH13F3N20, 294.0; m/z found 295.1 [M+H]". The resulting
clear oil was diluted with THF (60 mL) and 2N HCI (10 mL) and stirred. After
12 h, the resulting solution was partitioned between saturated aqueous sodium
bicarbonate (50 mL) and ethyl acetate (50 mL). The organic layer was
separated and the aqueous layer was extracted with ethyl acetate (2 x 50 mL).
The organic phases were combined, dried with Na,SOy, filtered, and
concentrated. The resulting residue was purified by flash column
chromatography using ethyl acetate-hexanes (0%-20%) to provide the desired
product as a clear oil (1.1 g, 93%). MS (ESI): mass calcd. for C13HgF3N2O,
266.0; m/z found 267.1 [M+H]". "H NMR (CDCls) 8 9.45 (d, J = 1.3 Hz, 1H),
8.37 (d, J = 1.3 Hz, 1H), 8.31 (d, J = 8.1 Hz, 2H), 7.82 (d, J = 8.2 Hz, 2H), 2.81
(s, 3H).

Intermediate 49: 2-Chloro-4-(4-trifluoromethyl-phenyl)-pyrimidine.
Cl

A

N™ SN

hge!
CF

3
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A mixture of 2,4-dichloro-pyrimidine (4.0 g, 27 mmol), 4-trifluoromethyl
phenyl boronic acid (5.1 g, 27 mmol), tetrakis(triphenylphosphine)palladium(0)
(1.5 g, 1.3 mmol), potassium phosphate (11 g, 54 mmol), 1,2-dimethoxyethane
(50 mL) and water (10 mL) was heated to 80 °C under a blanket of nitrogen in a
sealed tube. After 5 h, the mixture was partitioned between water (50 mL) and
ethyl acetate (50 mL). The aqueous layer was extracted with ethyl acetate (3 x
50 mL). The combined organic layers were dried (MgSQ,), filtered, and
concentrated. The residue was purified directly by FCC to afford a white solid
(5.0 g, 72%). MS (ESI): mass calcd. for C11HsCIF3N>, 258.0; m/z found, 259.0
[M+H]". "H NMR (500 MHz, CDCl3) 3 8.74 (d, J = 5.2, 1H), 8.23 (d, J = 8.1,
2H), 7.80 (d, J=8.2, 2H), 7.71 (d, J = 5.2, 1H).

Intermediate 50: 2-Chloro-4-(4-trifluoromethyl-phenyl)-pyrimidine.
CN

A

N™ N
O
CF

A mixture of 2-chloro-4-(4-trifluoromethyl-phenyl)-pyrimidine (1.0 g, 3.9

3

mmol), tetraethylammonium cyanide (2.4 g, 16 mmol), diisopropylethylamine
(3.9 mmol, 0.7 mL), and CH3CN (10 mL) was heated to 80° C. After 1 h,
reaction mixture was cooled and concentrated. The residue was purified
directly by FCC to afford a white solid (0.5 mg, 51%). MS (ESI): mass calcd.
for C12HeF3N3, 249.0; m/z found, 250.1 [M+H]". 'H NMR (500 MHz, CDCl5) 5
8.95(d, J=54,1H), 827 (d,J=8.2,2H), 798 (d, J=5.4,1H),7.83 (d, J =
8.2, 2H).

Intermediate 51: C-[4-(4-Trifluoromethyl-phenyl)-pyrimidin-2-yl]-methylamine.

A mixture of 2-chloro-4-(4-trifluoromethyl-phenyl)-pyrimidine (0.4 g, 1.6
mmol), Pd/C (10% wt., 0.2 g), and EtOH (20 mL) was hydrogenated under 50
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psi Hz in a parr shaker. After 4 h, the resulting mixture was filtered through
Celite. The Celite was washed with ethyl acetate (100 mL) and combine
organics were concentrated. The resulting residue was a clear oil (350 mg,
86%). MS (ESI): mass calcd. for C12H10F3N3, 253.0; m/z found, 254.1 [M+H]".

Intermediate 52: 2-(4-Trifluoromethyl-phenyl)-pyrimidine-4-carboxylic acid.

HOOC

A mixture of 2-chloro-pyrimidine-4-carboxylic acid (2.0 g, 13 mmol), 4-
trifluoromethyl phenyl boronic acid (2.4 g, 13 mmol),
tetrakis(triphenylphosphine)palladium(0) (0.7 g, 0.6 mmol), potassium
phosphate (5.3 g, 25 mmol), 1,2-dimethoxyethane (40 mL) and water (8 mL)
was heated to 80 °C under a blanket of nitrogen in a sealed tube. After 5 h, the
mixture was partitioned between water (50 mL) and ethyl acetate (50 mL). The
aqueous layer was extracted with ethyl acetate (2 x 50 mL). The combined
organic layers were discarded, and the aqueous layer was acidified with
concentrated HCl to pH 2. The aqueous layer was extracted with ethyl acetate
(2 x 50 mL). The combined organic layers were dried (MgSQ,), filtered, and
concentrated. The residue was purified directly by FCC to afford a white solid
(1.4 g, 42%). MS (ESI): mass calcd. for C12H7F3N202, 268.0 m/z found, 269.0
[M+H]".

Intermediate 53: [2-(4-Trifluoromethyl-phenyl)-pyrimidin-4-yl]-methanol.

W
OH

To a solution of 2-(4-trifluoromethyl-phenyl)-pyrimidine-4-carboxylic acid
(435 mg, 1.60 mmol), EtsN (0.34 mL, 2.40 mmol) and THF (10 mL) was added
isobutyl chloroformate (333 mg, 2.40 mmol). After 1 h, the resulting mixture
was filtered through a fritted funnel and washed with THF (30 mL). The filtrate
was concentrated to approximately 10 mL and MeOH (1 mL) was added
followed by sodium borohydride (121 mg, 3.20 mmol). After 12 h, the mixture
was partitioned between saturated aqueous NaHCO; (30 mL) and ethyl acetate
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(30 mL). The aqueous layer was extracted with ethyl acetate (2 x 30 mL). The
combined organic layers were dried (MgSQO,), filtered, and concentrated. The
residue was purified directly by FCC to afford a white solid (120 mg, 27%). MS
(ESI): mass calcd. for C12HoF3N20; 254.0 m/z found, 255.1 [M+H]". 'H NMR
(500 MHz, CDCl3) 6 8.80 (d, J=5.1, 1H), 8.57 (d, J=8.1, 2H), 7.75 (d, J = 8.2,
2H), 7.30 (d, J = 5.1, 1H), 4.85 (s, 2H).

Intermediate 54: C-[2-(4-Trifluoromethyl-phenyl)-pyrimidin-4-yl]-methylamine.
§\:N
NH,

To a solution of [2-(4-trifluoromethyl-phenyl)-pyrimidin-4-yl]-methanol
(110 mg, 0.43 mmol), diisopropylethylamine (0.10 mL, 0.52 mmol), and CH,CI;
(5 mL) was added methanesulfonyl chloride (37 uL, 0.47 mmol). After 1h, the
resulting solution was concentrated. The residue was re-dissolved in 7N NH3 in
MeOH (10 mL) and heated to 70 °C in a sealed tube. After 1 h, the resulting
solution was cooled, concentrated, and the residue was used crude (110 mg,
100%). MS (ESI): mass calcd. for C12H1oF3N3, 253.0; m/z found, 254.1 [M+H]".

Intermediate 55: 2-Chloro-6-pyrrolidin-1-yl-isonicotinonitrile.

ClI N Cl.__N ID

% =

\

CN CN

To a solution of 2,6-dichloroisoniconitrile (0.20 g, 1.16 mmol) in 1-
methyl-2-pyrrolidinone (3 mL) was added triethylamine (161 uL, 1.16 mmol)
and pyrrolidine (96 pL, 1.16 mmol). The reaction mixture was heated to 70 °C
via oil bath for 4 hours. The reaction mixture was cooled to rt, diluted with
EtOAc (10 mL), washed with water (2 x 10 mL), dried with Na,SO,, filtered,
concentrated under reduced pressure and purified by flash column
chromatography (0%-60% EtOAc in hexane) to provide the desired product
(0.18 g, 73%). "H NMR (600 MHz, CDCl3) 5 6.66 (d, J = 0.9 Hz, 1H), 6.41 (d, J
=1.0 Hz, 1H), 3.45 (s, 4H), 2.00 (d, J = 40.5 Hz, 4H).
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Intermediate 56: 2-Pyrrolidin-1-yl-6-(4-trifluoromethyl-phenyl)-isonicotinonitrile.

9 -

cl |N\ N . N N@
> o | _
CN CN

2-Chloro-6-pyrrolidin-1-yl-isonicotinonitrile (0.18 g, 0.87 mmol), 4-

trifluoromethylphenylboronic acid (0.18 g, 0.95 mmol), palladium acetate (3.9
mg, 0.02 mmol), cesium carbonate (0.56 g, 1.73 mmol), and XPhos (17 mg,
0.04 mmol) were combined, placed under a nitrogen atmosphere and dioxane
(1.0 mL) was added. The reaction vessel was sealed and heated to 100 °C for
2 hours. The reaction mixture was cooled to r, filtered through celite,
concentrated under reduced pressure and purified by flash column
chromatography (0%-80% EtOAc in hexane) to provide the desired product
(253 mg, 92%). "H NMR (400 MHz, CDCl3) & 8.11 (d, J = 8.1 Hz, 2H), 7.70 (d,
J=8.2 Hz, 2H), 7.15 (d, J = 0.8 Hz, 1H), 6.54 (d, J = 0.9 Hz, 1H), 3.55 (bs, 4H),
2.13 -1.99 (m, 4H).

Intermediate 57: C-[2-Pyrrolidin-1-yl-6-(4-trifluoromethyl-phenyl)-pyridin-4-yl]-

methylamine.

F3C F3C ’3
N\ I\D | N\ N
| _ o =
CN NH,

To a solution of 2-pyrrolidin-1-yl-6-(4-trifluoromethyl-phenyl)-
isonicotinonitrile (0.20 g, 0.61 mmol) in ethanol (20 mL) was added 1.25 M HCI
in ethanol (0.50 mL, 0.63 mmol) and Pd/C (20 mg, 10 wt.%) and the system
was placed under H; atmosphere (50 atm) for 72 hours. The reaction mixture

was filtered through Celite and concentrated under reduced pressure to provide
the desired product (200 mg, 99%).
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Example 1: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
isobutyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.

5 To a solution of 1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [2-phenylmethanesulfonyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide (0.65 g, 0.982 mmol) in -amyl alcohol (10 mL) was added
isobutylpiperazine (0.42 g, 2.95 mmol). The resulting mixture was heated to
110 °C for 4 hours then allowed to cool to rt. The resulting mixture was

10 concentrated and purified by preparative reverse-phase HPLC to afford the title
compound as a colorless solid (0.37 g, 58%). MS (ESI): mass calcd. for
C31HasF4N6O3S, 648.2; m/z found, 649.5 [M+H]". '"H NMR (CDCls) § 8.17 (d, J
=8.33 Hz, 2H), 8.07 (t, J = 4.76, 4.76 Hz, 1H), 7.93-7.88 (m, 2H), 7.72-7.68 (m,
1H), 7.28-7.22 (m, 2H), 6.95 (s, 1H), 4.59 (dd, J = 17.56, 5.19 Hz, 1H), 4.42

15 (dd, J =17.56, 4.80 Hz, 1H), 4.18 (dd, J = 8.79, 2.39 Hz, 1H), 4.03-3.96 (m,
4H), 3.67-3.57 (m, 1H), 3.25-3.15 (m, 1H), 2.57-2.45 (m, 4H), 2.30-2.22 (m,
1H), 2.14 (d, J = 7.32 Hz, 2H), 1.91-1.75 (m, 2H), 1.74-1.51 (m, 3H), 0.94 (d, J
= 6.57 Hz, 6H).

20 Example 2: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
methoxy-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
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To a solution of sodium methoxide (0.02 mg, 0.36 mmol) in MeOH (1.5
mL) was added 1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-
phenylmethanesulfonyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide
(0.04 mg, 0.061 mmol) at rt. After 12 hours the resulting mixture was
concentrated and purified by preparative reverse-phase HPLC to afford the title
compound as a colorless solid (25 mg, 76%). MS (ESI). mass calcd. for
C24H22F4N404S, 538.1; m/z found, 539.2 [M+H]". "H NMR (500 MHz, CDCl3) &
8.30 (d, J = 8.31 Hz, 2H), 7.93 (dd, J = 8.08, 5.05 Hz, 2H), 7.83-7.78 (m, 1H),
7.73 (d, J = 8.27 Hz, 2H), 7.61 (s, 1H), 7.28 (t, J = 8.52, 8.52 Hz, 2H), 4.86 (dd,
J=17.51,7.03 Hz, 1H), 4.47 (dd, J = 17.54, 4.80 Hz, 1H), 4.22 (dd, J = 8.87,
3.01 Hz, 1H), 4.15 (s, 3H), 3.70-3.62 (m, 1H), 3.23-3.14 (m, 1H), 2.25-2.16 (m,
1H), 1.92-1.82 (m, 1H), 1.83-1.73 (m, 1H), 1.73-1.66 (m, 1H).

Example 3: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
pyridin-3-yl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

1 )
!\l NN\@\
SO; O

The title compound was generated from Intermediate 12 by a similar
procedure to that described in the formation of Intermediate 6. MS (ESI):
mass calcd. for CogHasF4NsO3S, 585.1; m/z found, 586.5 [M+H]". 'H NMR (500
MHz, DMSQ) 6 9.84 (s, 1H), 9.33-9.27 (m, 1H), 9.04-8.98 (m, 1H), 8.64 (t, J =
5.92, 5.92 Hz, 1H), 8.54 (d, J = 8.24 Hz, 2H), 8.20 (s, 1H), 8.16-8.11 (m, 2H),
8.04 (dd, J=7.92, 5.34 Hz, 1H), 7.81 (d, J = 8.41 Hz, 2H), 7.49-7.44 (m, 2H),
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4.89 (dd, J = 17.48, 5.87 Hz, 1H), 4.65 (dd, J = 17.70, 4.01 Hz, 1H), 4.38-4.32
(m, 1H), 3.73-3.66 (m, 1H), 3.35-3.32 (1H, m), 2.16-2.09 (m, 1H), 2.04-1.88 (m,
2H), 1.77-1.68 (m, 1H).

Examples 4 to 7 were prepared using methods analogous to those
described for Example 3 wherein the appropriate boronic acid was employed to
yield the desired outcome.

Example 4: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2,6-
bis-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
CFs

I
S e
SO; O

MS (ESI): mass calcd. for C3pH23F7N4O3S, 652.1; m/z found, 653.2
[M+H]". "H NMR (DMSO) & 8.99 (t, J = 5.95, 5.95 Hz, 1H), 8.75 (d, J = 8.09
Hz, 2H), 8.54 (d, J = 8.16 Hz, 2H), 8.12 (s, 1H), 8.06-8.01 (m, 2H), 7.97-7.91
(m, 4H), 7.54-7.46 (m, 2H), 4.66 (dd, J = 17.30, 6.15 Hz, 1H), 4.57 (dd, J =
17.27, 5.74 Hz, 1H), 4.22-4.16 (m, 1H), 3.57-3.49 (m, 1H), 3.27-3.18 (m, 1H),
1.94-1.80 (m, 3H), 1.63-1.51 (m, 1H).

Example 5: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3-
trifluoromethyl-phenyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
CF;

Ho NN
!\l N\/K/KQ\
SO; O
F/®/ CFs

MS (ESI): mass calcd. for C3pH23F7N4O3S, 652.1; m/z found, 653.2
[M+H]". "H NMR (500 MHz, CDCl3) & 8.80 (d, J = 8.08 Hz, 2H), 8.59-8.51 (m,
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1H), 8.43 (d, J = 8.13 Hz, 2H), 8.15-8.07 (m, 1H), 8.00-7.94 (m, 2H), 7.84-7.78
(m, 4H), 7.35-7.29 (m, 2H), 5.04-4.62 (m, 2H), 4.36-4.27 (m, 1H), 3.78-3.69 (m,
1H), 3.30-3.19 (m, 1H), 2.31-2.18 (m, 1H), 1.97-1.76 (m, 2H), 1.77-1.68 (m,
1H).

Example 6: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-
trifluoromethyl-phenyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

CF3

Ho NN
N NMK/\@\
SO, O
F/®/ CFs

MS (ESI): mass calcd. for C3pH23F7N4O3S, 652.1; m/z found, 653.2
10 [M+H]". "H NMR (500 MHz, CDCl3) 5 8.78 (d, J = 8.07 Hz, 2H), 8.41 (d, J =
8.11 Hz, 2H), 8.29 (t, J = 5.37, 5.37 Hz, 1H), 8.00-7.94 (m, 2H), 7.84 (s, 1H),
7.82-7.79 (m, 4H), 7.33-7.29 (m, 2H), 4.98 (dd, J = 17.77, 6.33 Hz, 1H), 4.65
(dd, J =17.79, 4.69 Hz, 1H), 4.32 (dd, J = 8.82, 3.06 Hz, 1H), 3.76-3.69 (m,
1H), 3.28-3.20 (m, 1H), 2.29-2.21 (m, 1H), 1.94-1.76 (m, 2H), 1.76-1.67 (m,
15  1H).

Example 7: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
pyridin-4-yl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

SO; O \)\)\©\
F/®/ CFs

20 MS (ESI): mass calcd. for C2gH23F4Ns03S, 585.1; m/z found, 586.5
[M+H]". "TH NMR (500 MHz, (CD3),CQ) & 9.07 (d, J = 4.61 Hz, 2H), 8.97-8.91
(m, 2H), 8.66 (d, J = 8.15 Hz, 2H), 8.35 (s, 1H), 8.15-8.10 (m, 2H), 7.91 (d, J =
8.28 Hz, 2H), 7.51-7.45 (m, 2H), 4.95 (dd, J = 17.56, 5.32 Hz, 1H), 4.71 (dd, J
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=17.56, 3.32 Hz, 1H), 4.30 (dd, J = 8.68, 3.63 Hz, 1H), 3.72-3.64 (m, 1H),
3.40-3.31 (m, 1H), 2.15-2.07 (m, 1H), 2.03-1.85 (m, 2H), 1.79-1.66 (m, 1H).

Examples 8 to 10 were prepared using methods analogous to those
described for Example 1 wherein the appropriate amine was employed to yield
the desired product.

Example 8: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
amino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
NH,

A

Ho N°ON
!\l NM\@\
SO; O
F/®/ CFs

MS (ESI): mass calcd. for Ca3H21F4N503S, 523.1; m/z found, 524.5
[M+H]". "H NMR (500 MHz, CDCls) 8 8.23 (d, J = 8.22 Hz, 2H), 7.96-7.91 (m,
2H), 7.91-7.86 (m, 1H), 7.71 (d, J = 8.36 Hz, 2H), 7.52 (s, 1H), 7.33-7.29 (m,
2H), 4.99 (dd, J = 17.80, 7.86 Hz, 1H), 4.40 (dd, J = 17.78, 4.80 Hz, 1H), 4.14-
4.10 (m, 1H), 3.80-3.72 (m, 1H), 3.20-3.10 (m, 1H), 2.15-2.06 (m, 1H), 1.99-
1.85 (m, 2H), 1.75-1.66 (m, 1H).

Example 9: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
isopropyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
he
[

N
PN

MS (ESI): mass calcd. for C3oH34F4NsO3S, 634.2; m/z found, 635.7
[M+H]". "H NMR (500 MHz, DMSO) & 8.79 (t, J = 6.01, 6.01 Hz, 1H), 8.35 (d,
J =8.16 Hz, 2H), 8.03-7.99 (m, 2H), 7.86 (d, J = 8.28 Hz, 2H), 7.53-7.47 (m,
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2H), 7.41 (s, 1H), 4.98 (d, J = 13.74 Hz, 2H), 4.39 (dd, J = 17.29, 6.14 Hz, 1H),
4.31(dd, J = 17.29, 6.14 Hz, 1H), 4.19-4.13 (m, 1H), 3.61-3.45 (m, 4H), 3.37-
3.27 (m, 2H), 3.25-3.05 (m, 3H), 1.91-1.74 (m, 3H), 1.61-1.50 (m, 1H), 1.29 (d,
J = 6.63 Hz, 6H).

Example 10: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
dimethylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

~n

N
N)%N

He
N NJ\/\@\
SO; O

MS (ESI): mass calcd. for Cz5H25F4N503S, 551.1; m/z found, 552.5
[M+H]". "H NMR (500 MHz, DMSQ) & 8.74 (t, J = 5.94, 5.94 Hz, 1H), 8.33 (d,
J=8.13 Hz, 2H), 8.03-7.97 (m, 2H), 7.84 (d, J = 8.28 Hz, 2H), 7.52-7.46 (m,
2H), 7.25 (s, 1H), 4.31 (m, 2H), 4.18-4.13 (m, 1H), 3.53-3.46 (m, 1H), 3.23 (s,
6H), 3.21-3.16 (m, 1H), 1.91-1.74 (m, 3H), 1.61-1.49 (m, 1H).

3

Example 11 was prepared using methods analogous to those described
for intermediate 6.

Example 11: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

NN

H
N N\/K/\@\
O=d
=0 O
0 CF,

MS (ESI): Mass calcd. for C23H20F4N4O3S, 508.12; m/z found 509.5
[M+H]". "H NMR (400 MHz, CDCl3) 8 9.23 (d, J = 1.3, 1H), 8.31 (d, J = 8.2, 2H),
7.98 —7.95 (m, 1H), 7.95-7.90 (m, 2H), 7.77 — 7.72 (m, 2H), 7.67 — 7.59 (m,
1H), 7.31 - 7.28 (m, 1H), 4.91 (dd, J=17.5, 7.2, 1H), 4.52 (dd, J = 17.5, 5.0,
1H), 4.19 (dd, J = 8.7, 3.2, 1H), 3.67 (ddd, J = 10.2, 6.7, 3.6, 1H), 3.20 (ddd, J =
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9.3, 6.6, 1H), 2.21 (ddd, J = 12.1, 5.9, 3.0, 1H), 1.96 — 1.83 (m, 1H), 1.79 (ddd, J
= 13.0, 6.5, 3.0, 1H), 1.75 — 1.64 (m, 1H).

Examples 12 to 38 were prepared using methods analogous to those
described for Example 1 wherein the appropriate amine was employed to yield
the desired product.

Example 12: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[(1-methyl-pyrrolidin-3-yImethyl)-amino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-

/
%N
NH

A,

o
So2 o}

MS (ESI): mass calcd. for Ca9H32F4N6O3S, 620.2; m/z found, 621.6
[M+H]". "H NMR (400 MHz, CDCl3) & 8.46-8.33 (m, 1H), 8.17 (d, J = 8.28 Hz,
2H), 7.91-7.85 (m, 2H), 7.74 (d, J = 8.34 Hz, 2H), 7.34-7.27 (m, 2H), 7.03 (s,
1H), 4.67 (dd, J = 17.20, 5.04 Hz, 1H), 4.43 (dd, J = 17.21, 4.21 Hz, 1H), 4.24-
4.15 (m, 1H), 3.95-3.83 (m, 1H), 3.83-3.56 (m, 2H), 3.54-3.40 (m, 1H), 3.28 (d,
J =6.00 Hz, 3H), 3.25-3.05 (m, 2H), 3.04-2.87 (m, 3H), 2.59-2.36 (m, 2H),
2.36-2.24 (m, 1H), 1.93-1.73 (m, 1H), 1.74-1.48 (m, 2H).

4-yImethyl]-amide.

Example 13: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(1-ethyl-propyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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/Y\

N

(J
A

N° >N

H
’\l N\/K)\@\
SO, O
/®/ 2 CF

MS (ESI): mass calcd. for Cs2HssF4NsO3S, 662.2; m/z found, 663.3
[M+H]". "H NMR (400 MHz, CDCl3) § 8.37-8.20 (m, 1H), 8.13 (d, J = 8.13 Hz,
2H), 7.92-7.84 (m, 2H), 7.71 (d, J = 8.25 Hz, 2H), 7.58 (d, J = 7.87 Hz, 2H),

5 7.08 (s, 1H), 5.27-5.05 (m, 2H), 4.69 (dd, J = 17.98, 5.49 Hz, 1H), 4.40 (dd, J =
17.97,4.12 Hz, 1H), 4.18 (dd, J = 8.76, 2.95 Hz, 1H), 3.73-3.54 (m, 5H), 3.24-
2.91 (m, 4H), 2.32-2.14 (m, 1H), 1.98-1.74 (m, 3H), 1.74-1.59 (m, 4H), 1.05 (t,
J=7.49,7.49 Hz, 6H).

F 3

10 Example 14: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
methylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

1 )
N NM@\
SO, O
O .

MS (ESI): mass calcd. for C24H23F4N503S, 537.1; m/z found, 538.2
[M+H]". "H NMR (500 MHz, CDCls) 8 9.94 (s, 1H), 8.45-8.20 (m, 2H), 7.96-
15 7.89 (m, 2H), 7.88-7.82 (m, 1H), 7.76 (d, J = 8.33 Hz, 2H), 7.44 (s, 1H), 7.32-
7.26 (m, 2H), 4.92 (dd, J = 17.20, 7.16 Hz, 1H), 4.42 (dd, J = 17.57, 4.78 Hz,
1H), 4.14-4.08 (m, 1H), 3.75-3.66 (m, 1H), 3.19 (s, 3H), 3.18-3.13 (m, 1H),
2.17-2.04 (m, 1H), 1.96-1.82 (m, 2H), 1.74-1.63 (m, 1H).

20 Example 15: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
ethyl-piperain-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

77



WO 2010/141805 PCT/US2010/037381

10

15

20

N

N

()

N
N)%N

H
N NN\@\
SO, O

MS (ESI): mass calcd. for Ca9H32F4NsO3S, 620.2; m/z found, 621.3
[M+H]". "H NMR (500 MHz, CDCl3) & 8.36-8.23 (m, 1H), 8.15 (d, J = 8.13 Hz,
2H), 7.93-7.87 (m, 2H), 7.73 (d, J = 8.25 Hz, 2H), 7.32-7.26 (m, 2H), 7.12 (s,
1H), 5.10-5.20 (m, 2H), 4.72 (dd, J = 17.97, 5.53 Hz, 1H), 4.41 (dd, J = 17.95,
4.05 Hz, 1H), 4.21 (dd, J = 8.81, 2.87 Hz, 1H), 3.70-3.81 (m, 2H), 3.69-3.53 (m,
3H), 3.24-3.11 (m, 3H), 2.94-2.80 (m, 2H), 2.31-2.17 (m, 1H), 1.89-1.76 (m,
1H), 1.72-1.62 (m, 2H), 1.42 (t, J =7.32, 7.32 Hz, 3H).

3

Example 16: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(1-
pyridin-2-yl-ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.

MS (ESI): mass calcd. for C3poH2sF4NsO3S, 628.2; m/z found, 629.2
[M+H]". "H NMR (500 MHz, CDCl5) & 8.92-8.80 (m, 1H), 8.21-8.13 (m, 2H),
7.96-7.84 (m, 4H), 7.70 (d, J =6.46 Hz, 2H), 7.66-7.55 (m, 1H), 7.52-7.40 (m,
1H), 7.32-7.24 (m, 2H), 5.88-5.74 (m, 1H), 4.98-4.72 (m, 1H), 4.50-4.28 (m,
1H), 4.21-4.00 (m, 1H), 3.75-3.60 (m, 1H), 3.20-3.10 (m, 1H), 2.19-2.09 (m,
1H), 1.97-1.83 (m, 2H), 1.81 (d, J =7.06 Hz, 3H), 1.73-1.64 (m, 1H).
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Example 17: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-dimethylamino-ethyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

\'\;
()
N
H NJ§N
{'\‘j\(Ndl\)\@\
!
SO, 0O
5 MS (ESI): mass calcd. for C31Hs7F4N7O3S, 663.3; m/z found, 664.3

[M+H]". "H NMR (500 MHz, CDCl3) § 8.25 (t, J = 4.62, 4.62 Hz, 1H), 8.15 (d, J
= 8.14 Hz, 2H), 7.92-7.87 (m, 2H), 7.74 (d, J = 8.28 Hz, 2H), 7.32-7.28 (m, 1H),
7.13 (s, 1H), 4.73 (dd, J = 17.91, 5.46 Hz, 1H), 4.47-4.25 (m, 4H), 4.20 (dd, J =
8.79, 2.47 Hz, 1H), 3.76-3.68 (m, 1H), 3.67-3.58 (m, 4H), 3.50 (s, 1H), 3.43-

10 3.32 (m, 4H), 3.21-3.11 (m, 1H), 2.93 (s, 6H), 2.32-2.24 (m, 1H), 1.88-1.76 (m,
1H), 1.72-1.56 (m, 2H).

Example 18: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[(2-dimethylamino-ethyl)-methyl-amino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
15  4-ylmethyl]-amide.
|
\N/\/N\

N™ SN

WK@
SO, O

MS (ESI): mass calcd. for CasH32F4NsO3S, 608.2; m/z found, 609.3
[M+H]". "H NMR (500 MHz, CDCl3) § 8.17 (d, J = 7.70 Hz, 2H), 8.09-8.15 (m,
1H), 7.90-7.85 (m, 2H), 7.71 (d, J = 8.36 Hz, 2H), 7.20-7.29 (m, 2H), 7.13 (s,
20 1H), 4.62 (dd, J = 16.68, 5.76 Hz, 1H), 4.39 (dd, J = 16.72, 4.74 Hz, 1H), 4.23-
4.11 (m, 3H), 3.66-3.58 (m, 1H), 3.48-3.35 (m, 2H), 3.33 (s, 3H), 3.20-3.12 (m,
1H), 2.98 (s, 6H), 2.25-2.14 (m, 1H), 1.92-1.80 (m, 1H), 1.77-1.58 (m, 2H).

;3
ZT

3
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Example 19: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
pyridin-3-ylmethyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

1)
N NMK/\@\
SO, O

O .

MS (ESI): mass calcd. for Cs3Hs3F4N7O3S, 683.2; m/z found, 684.3
[M+H]". "H NMR (500 MHz, CDCl3) & 8.85 (s, 1H), 8.77-8.71 (m, 1H), 8.33 (d,
J=8.00 Hz, 1H), 8.18 (t, J = 4.64, 4.64 Hz, 1H), 8.13 (d, J = 8.18 Hz, 2H),
7.90-7.84 (m, 2H), 7.71 (d, J = 8.34 Hz, 2H), 7.69-7.64 (m, 1H), 7.28 (i, J =

10 8.47,8.47 Hz, 2H), 7.10 (s, 1H), 4.70 (dd, J = 17.76, 5.59 Hz, 1H), 4.42-4.37

(m, 2H), 4.37-4.33 (m, 4H), 4.15 (dd, J = 8.62, 2.52 Hz, 1H), 3.63-3.55 (m, 1H),
3.36-3.22 (m, 4H), 3.17-3.09 (m, 1H), 2.29-2.20 (m, 1H), 2.10-1.95 (m, 1H),
1.88-1.73 (m, 1H), 1.71-1.56 (m, 2H).

15 Example 20: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(1-methyl-piperidin-4-ylmethyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.

L
N

()

N
NJ§N

Hl
N NM@\
802 O

MS (ESI): mass calcd. for C34H41F4N7O3S, 703.3; m/z found, 704.3
20 [M+H]". "H NMR (600 MHz, DMSO) & 8.76 (t, J = 5.96, 5.96 Hz, 1H), 8.32 (d,
80
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J = 8.20 Hz, 2H), 8.00-7.95 (m, 2H), 7.83 (d, J = 8.37 Hz, 2H), 7.49-7.44 (m,
2H), 7.39 (s, 1H), 4.94-4.75 (m, 2H), 4.36 (dd, J = 17.23, 6.12 Hz, 1H), 4.28
(dd, J = 17.20, 5.73 Hz, 1H), 4.16-4.12 (m, 1H), 3.50-3.37 (m, 6H), 3.21-3.13
(m, 1H), 3.14-3.00 (m, 4H), 2.95-2.84 (m, 2H), 2.75 (d, J = 4.32 Hz, 3H), 2.10-
2.00 (m, 1H), 1.96 (d, J = 13.85 Hz, 2H), 1.87-1.72 (m, 4H), 1.57-1.47 (m, 1H),
1.45-1.34 (m, 2H).

Example 21: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
pyridin-4-ylmethyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

()

N
N)%N

H
N NJ\/\@\
SO, O

MS (ESI): mass calcd. for Cs3Hs3F4N7O3S, 683.2; m/z found, 684.3
[M+H]". "H NMR (500 MHz, CDCl3) & 8.76 (d, J = 5.70 Hz, 2H), 8.24-8.19 (m,
1H), 8.13 (d, J = 8.20 Hz, 2H), 7.88-7.83 (m, 2H), 7.76 (d, J = 6.05 Hz, 1H),
7.73 (d, J=8.38 Hz, 2H), 7.30 (t, J = 8.44, 8.44 Hz, 2H), 7.09 (s, 1H), 4.72 (dd,
J=17.83, 5.60 Hz, 1H), 4.48-4.06 (m, 7H), 3.65-3.54 (m, 1H), 3.26-3.14 (m,
4H), 3.16-3.08 (m, 2H), 2.30-2.20 (m, 1H), 1.88-1.74 (m, 1H), 1.71-1.56 (m,
2H).

3

Example 22: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
pyridin-2-ylmethyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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I
%NM@\
SO, O
F/®/ CF

MS (ESI): mass calcd. for CzzH33F4N7O3S, 683.2; m/z found, 684.3
[M+H]*. "H NMR (500 MHz, CDCl3) 5 8.61-8.57 (m, 1H), 8.17 (d, J = 8.17 Hz,
2H), 8.06 (t, J = 4.95, 4.95 Hz, 1H), 7.91-7.87 (m, 2H), 7.72-7.65 (m, 3H), 7.47
(d, J=7.79 Hz, 1H), 7.28-7.22 (m, 2H), 7.21-7.16 (m, 1H), 6.98 (s, 1H), 4.60
(dd, J =17.58, 5.37 Hz, 1H), 4.45-4.38 (m, 1H), 4.18 (dd, J = 8.81, 2.43 Hz,
1H), 4.08-4.01 (m, 4H), 3.76-3.72 (m, 2H), 3.65-3.58 (m, 1H), 3.23-3.13 (m,
1H), 2.68-2.60 (m, 4H), 2.30-2.21 (m, 1H), 1.90-1.75 (m, 1H), 1.72-1.56 (m,
2H).

Example 23: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
piperazin-1-yl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

()
e

o
SO, O
F/®/ CF

MS (ESI): mass calcd. for Co7H28F4NsO3S, 592.2; m/z found, 563.2
[M+H]". "H NMR (500 MHz, CDCl3) & 8.15 (d, J = 8.19 Hz, 2H), 8.09 (t, J =
4.85, 4.85 Hz, 1H), 7.91-7.84 (m, 3H), 7.71 (d, J =8.33 Hz, 2H), 7.25 (t, J =
8.45, 8.45 Hz, 2H), 7.02 (s, 1H), 4.64 (dd, J = 17.70, 5.45 Hz, 1H), 4.40 (dd, J =
17.73, 4.45 Hz, 1H), 4.19-4.15 (m, 1H), 4.15-4.09 (m, 4H), 3.63-3.56 (m, 1H),
3.19-3.08 (m, 5H), 2.32-2.21 (m, 1H), 1.87-1.72 (m, 1H), 1.70-1.54 (m, 2H).

3
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Example 24: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(4-isobutyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yImethyl]-

amide.

NSO

5 MS (ESI): mass calcd. for Cx9H34CIF3NsO3S2, 670.2; m/z found, 671.2
[M+H]". "H NMR (400 MHz, CDCl3) & 8.15 (d, J = 8.11 Hz, 2H), 8.05 (t, J =
4.72,4.72 Hz, 1H), 7.70 (d, J = 8.26 Hz, 2H), 7.46 (d, J = 4.00 Hz, 1H), 7.03 (d,
J=4.02 Hz, 1H), 6.91 (s, 1H), 4.58 (dd, J = 17.65, 5.13 Hz, 1H), 4.42 (dd, J =
17.65, 4.75 Hz, 1H), 4.24-4.18 (m, 1H), 4.01-3.95 (m, 4H), 3.68-3.60 (m, 1H),

10  3.33-3.23 (m, 1H), 2.53-2.46 (m, 4H), 2.39-2.29 (m, 1H), 2.14 (d, J = 7.33 Hz,
2H), 1.93-1.67 (m, 4H), 0.94 (d, J = 6.57 Hz, 6H).

Example 25: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-
methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

{ I~
N&N

\/k/\@\
SO; O

MS (ESI): mass calcd. for CasHa9F4N503S, 591.2; m/z found, 592.6
[M+H]". "H NMR (400 MHz, CDCI3) & 8.80 - 8.54 (m, 1H), 8.24 (d, J = 8.3,
2H), 7.94 - 7.87 (m, 2H), 7.74 (d, J = 8.3, 2H), 7.26 - 7.20 (m, 3H), 4.75 - 4.62
(m, 1H), 4.62 - 4.51 (m, 2H), 4.14 - 4.07 (m, 1H), 3.96 - 3.84 (m, 1H), 3.84 -
20 3.70 (m, 1H), 3.70 - 3.60 (m, 1H), 3.21 - 3.11 (m, 1H), 2.22 - 2.03 (m, 4H), 1.98
-1.89 (m, 1H), 1.86 - 1.75 (m, 2H), 1.70 - 1.59 (m, 1H), 1.36 (dd, J = 6.4, 0.9,
3H).

;ﬁ
Z I

3

15
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Example 26: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(2S-methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

l S.,””

N
AN

amide.

MS (ESI): mass calcd. for CasH29F4N503S, 591.2; m/z found, 592.2
[M+H]". "H NMR (500 MHz, CDCls) 8 8.89-8.61 (m, 1H), 8.27 (d, J = 8.33 Hz,
2H), 7.94-7.87 (m, 2H), 7.76 (d, J = 8.35 Hz, 2H), 7.32 (s, 1H), 7.26-7.21 (m,
2H), 4.75 (dd, J = 16.68, 6.61 Hz, 1H), 4.64-4.53 (m, 2H), 4.12-4.04 (m, 1H),
3.96-3.88 (m, 1H), 3.84-3.75 (m, 1H), 3.71-3.64 (m, 1H), 3.20-3.08 (m, 1H),
2.26-2.02 (m, 4H), 2.03-1.74 (m, 3H), 1.72-1.57 (m, 1H), 1.37 (d, J = 6.37 Hz,
3H).

Example 27: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(2R-methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

(A~
A
| =

amide.

H NN
N NvK/K@
SO, 0O
/®/ 2 CF

MS (ESI): mass calcd. for CasHa9F4N503S, 592.2; m/z found, 593.2
[M+H]". "H NMR (500 MHz, CDCl3) § 8.92-8.74 (m, 1H), 8.27 (d, J = 8.21 Hz,
2H), 7.94-7.89 (m, 2H), 7.76 (d, J = 8.32 Hz, 2H), 7.37 (s, 1H), 7.26-7.22 (m,
2H), 4.73 (dd, J = 16.70, 6.51 Hz, 1H), 4.65-4.58 (m, 2H), 4.09 (dd, J = 8.58,
4.22 Hz, 1H), 3.98-3.90 (m, 1H), 3.81-3.71 (m, 1H), 3.70-3.63 (m, 1H), 3.18-
3.09 (m, 1H), 2.28-2.03 (m, 4H), 2.03-1.77 (m, 3H), 1.69-1.58 (m, 1H), 1.37 (d,
J =6.38 Hz, 3H).

F 3
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Example 28: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-methylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

bé
Ho NN
N N\/K/KQ\
N\—S80; O
\ 2 CF4

S
Cl

MS (ESI): mass calcd. for C22H21CIFsNs03S,, 559.0; m/z found, 560.1
[M+H]". "H NMR (500 MHz, CDCl3) § 9.96-9.74 (m, 1H), 8.39-8.21 (m, 2H),
7.85-7.79 (m, 1H), 7.77 (d, J = 8.34 Hz, 2H), 7.48 (d, J = 4.02 Hz, 1H), 7.40-
7.33 (m, 1H), 7.05 (d, J = 4.02 Hz, 1H), 4.90 (dd, J = 17.38, 7.57 Hz, 1H), 4.41
(dd, J =17.47, 4.80 Hz, 1H), 4.16-4.10 (m, 1H), 3.74-3.67 (m, 1H), 3.30-3.21
(m, 1H), 3.19 (s, 3H), 2.19-2.10 (m, 1H), 2.06-1.88 (m, 2H), 1.82-1.73 (m, 1H).

Example 29: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-dimethylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

\)N\/
Ho NN
N N\/K/KQ\
\,—~80, O

Cl

MS (ESI): mass calcd. for Cy3H23CIFsNs03S,, 573.0; m/z found, 574.1
[M+H]". "H NMR (500 MHz, CDCl3) § 8.79-8.71 (m, 1H), 8.24 (d, J = 8.21 Hz,
2H), 7.76 (d, J = 8.39 Hz, 2H), 7.48 (d, J = 4.02 Hz, 1H), 7.25 (s, 1H), 7.02 (d, J
=4.01 Hz, 1H), 4.71 (dd, J = 16.73, 6.35 Hz, 1H), 4.55 (dd, J = 16.73, 5.08 Hz,
1H), 4.15-4.09 (m, 1H), 3.73-3.67 (m, 1H), 3.42 (s, 6H), 3.29-3.21 (m, 1H),
2.25-2.12 (m, 1H), 2.03-1.91 (m, 2H), 1.80-1.69 (m, 1H).

Example 30: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2(S)-carboxylic acid

[2-(2R-methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yImethyl]-

amide.
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X
Ho NN
N N\/K%\@\
X\~—80, O
\ 2 CF,

S
Cl

MS (ESI): mass calcd. for CaHzrCIF3NsO3S,, 613.1; m/z found, 614.2
[M+H]". "H NMR (500 MHz, CDCl3) § 8.82-8.63 (m, 1H), 8.25 (d, J = 8.19 Hz,
2H), 7.76 (d, J = 8.28 Hz, 2H), 7.49 (d, J = 4.01 Hz, 1H), 7.30 (s, 1H), 7.01 (d, J
5 =4.02Hz, 1H), 4.71 (dd, J = 16.61, 6.23 Hz, 1H), 4.65-4.54 (m, 2H), 4.16-4.05
(m, 1H), 3.98-3.87 (m, 1H), 3.81-3.64 (m, 2H), 3.31-3.19 (m, 1H), 2.26-2.04 (m,
4H), 2.04-1.93 (m, 2H), 1.88-1.78 (m, 1H), 1.78-1.69 (m, 1H), 1.36 (d, J = 6.35
Hz, 3H).

10 Example 31: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(2S-methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
N o
H NN
N N\)l\/\©\
!
N—S80, O
\ CF
Cl S i

MS (ESI): mass calcd. for CaHzrCIF3NsO3S,, 613.1; m/z found, 614.2
15 [M+H]". "H NMR (500 MHz, CDCl3) & 8.90-8.65 (m, 1H), 8.25 (d, J = 8.28 Hz,
2H), 7.76 (d, J = 8.33 Hz, 2H), 7.48 (d, J = 3.97 Hz, 1H), 7.27-7.26 (m, 1H),
7.01(d, J = 3.98 Hz, 1H), 4.75 (dd, J = 16.62, 6.43 Hz, 1H), 4.62-4.51 (m, 1H),
4.10 (dd, J = 7.91, 3.92 Hz, 1H), 3.95-3.85 (m, 1H), 3.82-3.74 (m, 1H), 3.74-
3.67 (m, 1H), 3.29-3.20 (m, 1H), 2.25-2.06 (m, 4H), 2.04-1.91 (m, 1H), 1.85-
20 1.79 (m, 1H), 1.78-1.70 (m, 1H), 1.36 (d, J = 6.35 Hz, 3H).

Example 32: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(3R-dimethylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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\
N—

N
HoONTSN
/
N\—S0; 0O
\ 2 CF4

S
Cl

MS (ESI): mass calcd. for Ca7HsoCIF3NsO3S,, 642.1; m/z found, 643.2
[M+H]". "H NMR (500 MHz, CDCl3) § 8.17 (d, J = 8.04 Hz, 2H), 7.71 (d, J =
8.29 Hz, 2H), 7.44 (d, J = 3.74 Hz, 1H), 7.02 (d, J = 4.00 Hz, 1H), 6.94 (s, 1H),
5 4.58(dd, J = 17.72, 4.84 Hz, 1H), 4.44 (dd, J = 17.69, 4.28 Hz, 1H), 4.24-4.10
(m, 2H), 4.08-3.99 (m, 1H), 3.72-3.49 (m, 3H), 3.33-3.19 (m, 1H), 3.19-2.98 (m,
1H), 2.51 (s, 6H), 2.39-2.26 (m, 2H), 2.20-2.06 (m, 1H), 1.93-1.81 (m, 1H),
1.81-1.69 (m, 2H).

10 Example 33: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(3S-dimethylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

\
\~N\
N
H N)*N
N va/\©\
/
XSO, O
\ 2 CF4

S
Cl

MS (ESI): mass calcd. for Ca7HsoCIF3NsO3Sz, 642.1; m/z found, 643.2
15 [M+H]". "H NMR (500 MHz, CDCl) & 8.18 (d, J = 8.16 Hz, 2H), 7.71 (d, J =
8.28 Hz, 2H), 7.45 (d, J = 4.00 Hz, 1H), 7.02 (d, J = 3.98 Hz, 1H), 6.94 (s, 1H),
4.60 (dd, J = 17.76, 4.65 Hz, 1H), 4.42 (dd, J = 17.70, 4.55 Hz, 1H), 4.21 (dd, J
= 8.66, 2.25 Hz, 2H), 4.14-4.08 (m, 1H), 4.03-3.93 (m, 1H), 3.79-3.45 (m, 3H),
3.33-3.20 (m, 1H), 3.19-2.86 (m, 1H), 2.46 (s, 6H), 2.40-2.25 (m, 2H), 2.16-
20 2.04 (m, 1H), 1.94-1.81 (m, 1H), 1.82-1.867 (m, 2H).
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Example 34: {1-[4-({[1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-
carbonyl]-amino}-methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-pyrrolidin-
3S-yl}-carbamic acid tert-butyl ester.

O
v
Sikay
N)%N

o
i
NS0
\ 2 0 CF

5 MS (ESI): mass calcd. for CaoHssCIF3NgOsSy, 714.1; m/z found, 715.2
[M+H]". "H NMR (500 MHz, CDCl3) § 8.57 (s, 1H), 8.18 (d, J = 8.20 Hz, 2H),
7.87-7.71 (m, 1H), 7.70 (d, J = 8.35 Hz, 2H), 7.44 (d, J = 4.01 Hz, 1H), 7.14 (s,
1H), 6.99 (d, J = 4.01 Hz, 1H), 4.65 (dd, J = 17.10, 5.92 Hz, 1H), 4.44 (dd, J =
17.12, 4.74 Hz, 1H), 4.39-4.29 (m, 1H), 4.15-4.08 (m, 1H), 3.95 (dd, J = 12.00,

10 6.07 Hz, 1H), 3.90-3.80 (m, 2H), 3.76-3.62 (m, 2H), 3.28-3.17 (m, 1H), 2.36-
2.24 (m, 1H), 2.22-2.15 (m, 1H), 2.09-1.98 (m, 1H), 1.99-1.80 (m, 2H), 1.78-
1.69 (m, 1H), 1.41 (s, 9H).

3

Example 35: {1-[4-({[1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-
15  carbonyl]-amino}-methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-pyrrolidin-
3R-yl}-carbamic acid tert-butyl ester.

HNJ(O
By

A

MS (ESI): mass calcd. for C3oH34CIF3NsO5S2, 714.1; m/z found, 715.2

[M+H]". 1H NMR (500 MHz, CDCl3) 6 8.61 (s, 1H), 8.22 (d, J = 8.23 Hz, 2H),
20 7.74(d, J =8.43 Hz, 2H), 7.63-7.50 (m, 1H), 7.47 (d, J = 4.01 Hz, 1H), 7.18 (s,
1H), 7.02 (d, J = 4.01 Hz, 1H), 4.67 (dd, J = 16.94, 5.50 Hz, 1H), 4.49 (dd, J =

17.06, 4.94 Hz, 1H), 4.43-4.33 (m, 1H), 4.18-4.11 (m, 1H), 4.05-3.97 (m, 1H),
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3.97-3.89 (m, 1H), 3.89-3.81 (m, 1H), 3.80-3.64 (m, 2H), 3.31-3.21 (m, 1H),
2.40-2.26 (m, 1H), 2.25-2.18 (m, 1H), 2.13-2.03 (m, 1H), 2.01-1.84 (m, 2H),
1.81-1.71 (m, 1H), 1.43 (s, 9H).

Example 36: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(1-pyridin-2-yl-ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4S-
ylmethyl]-amide.

N
I
¥z
Ho NN
/N N\/K)\@\
SO, O

Cl

MS (ESI): mass calcd. for CzsH26CIF3Ns03S2, 650.1; m/z found, 651.2
[M+H]". "H NMR (500 MHz, CDCl3) 8 10.31-10.01 (m, 1H), 8.88 (d, J = 5.39
Hz, 1H), 8.23-8.15 (m, 1H), 8.12 (d, J = 7.99 Hz, 2H), 7.93 (d, J = 7.73 Hz, 1H),
7.89-7.80 (m, 1H), 7.68 (d, J = 8.04 Hz, 2H), 7.66-7.60 (m, 1H), 7.47 (d, J =
4.00 Hz, 1H), 7.38 (t, J = 7.89, 7.89 Hz, 1H), 7.04 (d, J = 3.97 Hz, 1H), 5.87-
5.76 (m, 1H), 4.95-4.73 (m, 1H), 4.50-4.32 (m, 1H), 4.18-4.09 (m, 1H), 3.74-
3.65 (m, 1H), 3.30-3.20 (m, 1H), 2.22-2.11 (m, 1H), 2.03-1.88 (m, 2H), 1.80 (d,
J=7.10 Hz, 3H), 1.79-1.73 (m, 1H).

Example 37: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(1-pyridin-2-yl-ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4R-
ylmethyl]-amide.

1)
N NN\Q
SO, O

Q/ 2 CF

Cl
MS (ESI): mass calcd. for CzsH26CIF3Ns03S2, 650.1; m/z found, 651.2
[M+H]". "H NMR (500 MHz, CDCl3) & 10.38 (s, 1H), 8.91-8.83 (m, 1H), 8.28-

8.05 (m, 3H), 8.02-7.86 (m, 2H), 7.69 (d, J = 7.39 Hz, 2H), 7.67-7.58 (m, 1H),
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7.45 (d, J = 4.02 Hz, 1H), 7.42-7.35 (m, 1H), 7.03 (d, J = 4.01 Hz, 1H), 5.90-
5.82 (m, 1H), 4.96-4.78 (m, 1H), 4.47-4.30 (m, 1H), 4.16-4.03 (m, 1H), 3.75-
3.64 (m, 1H), 3.30-3.19 (m, 1H), 2.23-2.09 (m, 1H), 2.05-1.88 (m, 2H), 1.81 (d,
J = 7.03 Hz, 3H), 1.79-1.72 (m, 1H).

Example 38: {1-[4-({[1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-
carbonyl]-amino}-methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-pyrrolidin-
3-yl}-methyl-carbamic acid tert-butyl ester.

\7 b
s
o
N
H NSy
(Nj}('\‘dl\/\@\
!
SO
\\ 2 O CF,

MS (ESI): mass calcd. for C1Hs6CIF3NsOsS,, 728.2; m/z found, 729.2
[M+H]*. "H NMR (500 MHz, CDCl3) 5 8.80-8.66 (m, 1H), 8.25 (d, J = 8.21 Hz,
2H), 7.76 (d, J = 8.41 Hz, 2H), 7.50-7.45 (m, 1H), 7.32-7.29 (m, 1H), 7.02 (dd, J
=3.99, 0.93 Hz, 1H), 5.04-4.83 (m, 2H), 4.79-4.67 (m, 1H), 4.59-4.49 (m, 1H),
4.17-3.99 (m, 1H), 3.84-3.61 (m, 3H), 3.29-3.19 (m, 1H), 2.83 (d, J = 6.31 Hz,
3H), 2.36-2.10 (m, 3H), 2.01-1.91 (m, 2H), 1.80-1.69 (m, 1H), 1.48 (s, 9H).

Example 39: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(3S-amino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yImethyl]-

amide.
NH,
X
Ho NN
/N N\)\AO\
SO
AN 2 O CF,
S
Cl
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A solution of {1-[4-({[1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-
carbonyl]-amino}-methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-pyrrolidin-
3-yl}-carbamic acid tert-butyl ester (0.06 g, 0.08 mmol) in 4N HCI and dioxane
(3 mL) was stirred at rt. After 3h, the resulting mixture was concentrated and
purified by preparative reverse-phase HPLC to afford the title compound as a
colorless solid (0.05 g, 97%). MS (ESI): mass calcd. for CasH26CIF3NsO3S,,
614.1; m/z found, 615.1 [M+H]". '"H NMR (500 MHz, CDCl3) & 8.45-8.32 (m,
1H), 8.23 (d, J = 8.06 Hz, 2H), 7.69 (d, J = 8.27 Hz, 2H), 7.45 (d, J = 3.94 Hz,
1H), 7.37 (s, 1H), 6.97 (d, J = 4.00 Hz, 1H), 4.76 (dd, J = 17.26, 6.26 Hz, 1H),
4.44 (dd, J = 16.87, 3.29 Hz, 1H), 4.21-4.09 (m, 2H), 4.09-4.02 (m, 1H), 4.03-
3.98 (m, 1H), 3.93-3.84 (m, 1H), 3.68-3.59 (m, 1H), 3.25-3.16 (m, 1H), 2.52-
2.31 (m, 2H), 2.13-2.02 (m, 1H), 2.01-1.82 (m, 2H), 1.73-1.64 (m, 1H).

Examples 40 to 41 were prepared using methods analogous to those
desribed for Example 39.

Example 40: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(3R-amino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
NH,
I
Ho NN
:N NJ\/\@\
XS0, O

Q/ CFs
Cl

MS (ESI): mass calcd. for CasHasCIF3NsO3S,, 614.1; m/z found, 615.1
[M+H]". "H NMR (500 MHz, CDCl3) § 8.39 (t, J = 5.15, 5.15 Hz, 1H), 8.24 (d, J
= 8.20 Hz, 2H), 7.68 (d, J = 8.12 Hz, 2H), 7.45 (d, J = 4.00 Hz, 1H), 7.42 (s,
1H), 6.99 (d, J = 3.97 Hz, 1H), 4.84-4.71 (m, 1H), 4.53-4.39 (m, 1H), 4.30-4.14
(m, 2H), 4.14-3.98 (m, 3H), 3.94-3.81 (m, 1H), 3.68-3.58 (m, 1H), 3.25-3.15 (m,
1H), 2.51-2.32 (m, 1H), 2.11-2.01 (m, 1H), 2.01-1.83 (m, 2H), 1.75-1.62 (m,
1H).
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Example 41: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(3-methylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

\
NH

8

X
Ho NN
/N N\)\A@
SO
Q 2 0 CF
S
Cl

5 MS (ESI): mass calcd. for C2sH2sCIF3sNsO3S,, 628.1; m/z found, 629.1
[M+H]". "H NMR (500 MHz, CDCl3) 8 8.49 (t, J = 5.37, 5.37 Hz, 1H), 8.20 (d, J
=8.06 Hz, 2H), 7.71 (d, J = 8.12 Hz, 2H), 7.45 (dd, J = 3.84, 2.73 Hz, 1H), 7.27
(s, 1H), 7.01 (t, J = 4.32, 4.32 Hz, 1H), 4.73 (dd, J = 17.34, 6.26 Hz, 1H), 4.49-
4.39 (m, 1H), 4.27-4.19 (m, 1H), 4.19-4.03 (m, 3H), 3.97-3.79 (m, 2H), 3.70-

10 3.61 (m, 1H), 3.27-3.17 (m, 1H), 2.79 (d, J = 6.11 Hz, 3H), 2.53-2.41 (m, 2H),
2.21-2.11 (m, 1H), 1.97-1.84 (m, 2H), 1.79-1.68 (m, 1H).

3

Example 42: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-
isobutoxy-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

T

O
N&N

Ho)
N NJ\)\@\
SO; O

To a solution of sodium hydride (0.02 g, 0.54 mmol) in isobutanol (1.0

3

15

mL) was added 1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
phenylmethanesulfonyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide
(0.06 g, 0.10 mmol) at rt. After 1h, the resulting mixture was concentrated and
20  purified by preparative reverse-phase HPLC to afford the title compound as a
colorless solid (0.03 g, 48%). MS (ESI): mass calcd. for C,7H25F4N4O4S,
580.1; m/z found, 581.2 [M+H]". "H NMR (500 MHz, CDCl3) 8 8.29 (d, J =

8.17 Hz, 2H), 7.95-7.88 (m, 3H), 7.73 (d, J = 8.29 Hz, 2H), 7.65 (s, 1H), 7.31-
92
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7.27 (m, 2H), 4.89 (dd, J = 17.46, 7.28 Hz, 1H), 4.50 (dd, J = 17.45, 4.90 Hz,
1H), 4.33-4.29 (m, 2H), 4.23 (dd, J = 8.82, 3.46 Hz, 1H), 3.71-3.63 (m, 1H),
3.22-3.12 (m, 1H), 2.27-2.11 (m, 2H), 1.95-1.76 (m, 2H), 1.73-1.65 (m, 1H),
1.08 (d, J = 6.73 Hz, 6H).

Example 43 was prepared using methods analogous to those described
for Example 42.

Example 43: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-isobutoxy-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

T

e
Ho NN
:N N\)\)\Q\
SO, O
Q/ 2 CF

MS (ESI): mass calcd. for Ca5H26CIF3N4O4S,, 602.1; m/z found, 603.1
[M+H]". "H NMR (500 MHz, CDCl3) & 8.27 (d, J = 8.22 Hz, 2H), 7.92-7.85 (m,
1H), 7.75 (d, J = 8.40 Hz, 2H), 7.61 (s, 1H), 7.50 (d, J = 4.02 Hz, 1H), 7.06 (d, J
=4.01 Hz, 1H), 4.89 (dd, J = 17.41, 7.24 Hz, 1H), 4.51 (dd, J = 17.41, 4.91 Hz,
1H), 4.32-4.29 (m, 2H), 4.24 (dd, J = 8.41, 3.42 Hz, 1H), 3.73-3.66 (m, 1H),
3.33-3.23 (m, 1H), 2.27-2.13 (m, 2H), 2.01-1.87 (m, 2H), 1.84-1.75 (m, 1H),
1.08 (d, J = 6.73 Hz, 6H).

3

Cl

Examples 44 to 46 were prepared using methods analogous to those
described for Example 1.

Example 44: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid

[2-(2-isopropyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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W

N° >N

H |
SO
Q/ : 0 cF

Cl

3

MS (ESI): mass calcd. for CasHs1CIF3NsO3Sz, 641.1; m/z found, 642.2
[M+H]". "H NMR (500 MHz, CDCl3) § 9.02-8.76 (m, 1H), 8.24 (dd, J = 7.70,
5.65 Hz, 2H), 7.78 (d, J = 8.28 Hz, 2H), 7.48 (dd, J = 4.00, 2.76 Hz, 1H), 7.33
5 (d,J=10.64 Hz, 1H), 7.01 (d, J = 4.01 Hz, 1H), 4.80-4.68 (m, 1H), 4.65-4.53
(m, 1H), 4.50-4.43 (m, 1H), 4.13-4.03 (m, 1H), 4.01-3.85 (m, 1H), 3.85-3.75 (m,
1H), 3.75-3.67 (m, 1H), 3.29-3.20 (m, 1H), 2.51-2.37 (m, 1H), 2.20-2.09 (m,
2H), 2.09-1.94 (m, 5H), 1.80-1.68 (m, 1H), 0.94 (d, J = 6.84 Hz, 6H).

10 Example 45: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(2-hydroxy-propylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

-

NH

amide.

Ho NN

|
%N%
SO
Q/ * 0 cF

Cl

3

MS (ESI): mass calcd. for C24H25CIF3sNs04S,, 603.1; m/z found, 604.1
15 [M+H]". "H NMR (500 MHz, CDCl3) & 9.93 (s, 1H), 8.33-8.18 (m, 2H), 7.88-
7.79 (m, 1H), 7.77 (d, J = 8.39 Hz, 2H), 7.47 (d, J = 4.03 Hz, 1H), 7.39-7.32 (m,
1H), 7.05 (d, J = 4.02 Hz, 1H), 5.00-4.77 (m, 1H), 4.40 (dd, J = 17.42, 4.70 Hz,
1H), 4.19-4.07 (m, 2H), 3.79-3.66 (m, 2H), 3.65-3.53 (m, 1H), 3.29-3.21 (m,
1H), 2.23-2.08 (m, 1H), 2.06-1.86 (m, 2H), 1.82-1.72 (m, 1H), 1.30 (d, J = 6.33
20 Hz, 3H).
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Example 46: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(2-hydroxy-2-methyl-propylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

x
Ho NN
N N _
SO, 0O
s CF,

MS (ESI): mass calcd. for CasHa7CIF3Ns04S,, 617.1; m/z found, 618.1
[M+H]". "H NMR (500 MHz, CDCl3) § 9.87-9.64 (m, 1H), 8.38-8.12 (m, 2H),
7.91-7.80 (m, 1H), 7.77 (d, J = 8.43 Hz, 2H), 7.47 (d, J = 4.02 Hz, 1H), 7.39-
7.31 (m, 1H), 7.04 (d, J = 4.03 Hz, 1H), 4.95-4.81 (m, 1H), 4.41 (dd, J = 17.41,
4.90 Hz, 1H), 4.17-4.04 (m, 1H), 3.77-3.61 (m, 3H), 3.30-3.21 (m, 1H), 2.27-
2.09 (m, 1H), 2.06-1.86 (m, 2H), 1.83-1.72 (m, 1H), 1.34 (d, J = 1.28 Hz, 6H).

Example 47 was prepared using methods analogous to those described
for Example 2.

Example 47: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-methoxy-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yImethyl]-amide.

X
Ho NN
N NVK)\@\
SO
X 2 O CF,
S

MS (ESI): mass calcd. for C2H2oCIF3N4O4S,, 560.0; m/z found, 561.1
[M+H]*. "H NMR (500 MHz, CDCl3) 5 8.28 (d, J = 8.42 Hz, 2H), 7.85-7.79 (m,
1H), 7.74 (d, J = 8.40 Hz, 2H), 7.56 (s, 1H), 7.49 (d, J = 4.04 Hz, 1H), 7.05 (d, J
=4.03 Hz, 1H), 4.85 (dd, J = 17.44, 7.00 Hz, 1H), 4.49 (dd, J = 17.44, 4.90 Hz,
1H), 4.25 (dd, J = 8.20, 3.17 Hz, 1H), 4.15 (s, 3H), 3.73-3.65 (m, 1H), 3.34-3.24
(m, 1H), 2.32-2.19 (m, 1H), 1.98-1.87 (m, 2H), 1.85-1.74 (m, 1H).
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Example 48 was prepared using methods analogous to those described
for example 1.

Example 48: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(2-methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

{ >~
A
| Z

amide.

H NN
2S00
SO, O
Q/z CF

MS (ESI): mass calcd. for CaHa7CIF3NsO3S,, 613.1; m/z found, 614.1
[M+H]". "H NMR (500 MHz, CDCl3) § 8.18 (d, J = 8.02 Hz, 2H), 8.16-8.13 (m,
1H), 7.71 (d, J = 8.28 Hz, 2H), 7.47-7.44 (m, 1H), 7.02 (d, J = 4.00 Hz, 1H),
6.89 (d, J = 5.96 Hz, 1H), 4.60-4.51 (m, 1H), 4.50-4.39 (m, 2H), 4.23-4.18 (m,
1H), 3.87-3.60 (m, 3H), 3.29 (dt, J = 9.98, 9.89, 6.64 Hz, 1H), 2.38-2.28 (m,
1H), 2.20-2.05 (m, 2H), 2.03-1.94 (m, 1H), 1.93-1.83 (m, 1H), 1.83-1.72 (m,
3H), 1.35 (d, J = 6.29 Hz, 3H).

3

Example 49 was prepared using methods analogous to those described
for Example 2.

Example 49: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-ethoxy-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

S
N&N

H I
SO
Q/ 2 7 cF

MS (ESI): mass calcd. for Cy3H22CIF3N4O4S,, 574.0; m/z found, 575.1
[M+H]". "H NMR (500 MHz, CDCls) 8 8.27 (d, J = 8.25 Hz, 2H), 7.86-7.79 (m,

1H), 7.74 (d, J = 8.45 Hz, 2H), 7.56 (s, 1H), 7.50 (d, J =4.04 Hz, 1H), 7.06 (d, J
96

3
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= 4.02 Hz, 1H), 4.85 (dd, J = 17.50, 7.03 Hz, 1H), 4.63-4.55 (m, 2H), 4.48 (dd,
J =17.51, 4.84 Hz, 1H), 4.25 (dd, J = 8.31, 3.19 Hz, 1H), 3.72-3.65 (m, 1H),
3.33-3.23 (m, 1H), 2.32-2.19 (m, 1H), 1.99-1.85 (m, 2H), 1.85-1.74 (m, 1H),
1.50 (t, J = 7.08, 7.08 Hz, 3H).

Examples 50 to 57 were prepared using methods analogous to those

described for Example 1.

Example 50: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-chloro-benzyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-

o

N

()

N
NJ§N

Ho)
N NNK@\
SO, O

MS (ESI): mass calcd. for CasHssCIFsNsO3S, 716.2; m/z found, 717.2
[M+H]". "H NMR (500 MHz, CDCl3) § 8.23-8.15 (m, 1H), 8.13 (d, J = 8.14 Hz,
2H), 7.91-7.85 (m, 2H), 7.73-7.69 (m, 3H), 7.44-7.40 (m, 1H), 7.39-7.36 (m,
2H), 7.31-7.27 (m, 2H), 7.10 (s, 1H), 5.31-4.96 (m, 2H), 4.71 (dd, J = 17.87,
5.78 Hz, 1H), 4.49 (q, J = 13.17, 13.16, 13.16 Hz, 2H), 4.38 (dd, J = 17.85,
4.15 Hz, 1H), 4.19 (dd, J = 8.78, 2.81 Hz, 1H), 3.85-3.42 (m, 5H), 3.19-3.11 (m,
1H), 3.10-2.87 (m, 2H), 2.33-2.18 (m, 1H), 1.90-1.73 (m, 1H), 1.71-1.58 (m,
2H).

ylmethyl]-amide.

3

Example 51: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-trifluoromethoxy-benzyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.
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MS (ESI): mass calcd. for C3sH33F7NeO4S, 766.2; m/z found, 767.2
[M+H]". "H NMR (500 MHz, CDCls) 8 8.23-8.15 (m, 1H), 8.13 (d, J = 8.17 Hz,
2H), 7.90-7.86 (m, 2H), 7.74-7.70 (m, 3H), 7.53-7.47 (m, 1H), 7.33-7.42 (m,
1H), 7.33-7.29 (m, 1H), 7.31-7.27 (m, 2H), 7.09 (s, 1H), 5.40-4.91 (m, 1H), 4.71
(dd, J =17.91, 5.73 Hz, 1H), 4.42-4.32 (m, 3H), 4.18 (dd, J = 8.73, 2.62 Hz,
1H), 3.84-3.35 (m, 5H), 3.19-3.09 (m, 1H), 3.06-2.75 (m, 2H), 2.32-2.18 (m,
1H), 1.87-1.75 (m, 1H), 1.71-1.58 (m, 2H).

ZTI

3

Example 52: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-ethyl-benzyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-

o0

()

N
N)%N

Ho )
N NJ\/K@\
SO, O
F

MS (ESI): mass calcd. for C3sHssF4NeO3S, 710.2; m/z found, 711.3
[M+H]". "H NMR (500 MHz, CDCl3) & 8.23-8.15 (m, 1H), 8.13 (d, J = 8.26 Hz,
2H), 7.90-7.85 (m, 2H), 7.71 (d, J = 8.42 Hz, 2H), 7.47 (d, J = 7.76 Hz, 1H),
7.38-7.33 (m, 1H), 7.31-7.27 (m, 2H), 7.26-7.22 (m, 2H), 7.08 (s, 1H), 5.31-
4.93 (m, 2H), 4.70 (dd, J = 17.88, 5.69 Hz, 1H), 4.41-4.27 (m, 2H), 4.17 (dd, J
=8.74, 2.70 Hz, 1H), 3.81-3.54 (m, 4H), 3.19-3.07 (m, 1H), 3.04-2.76 (m, 2H),

ylmethyl]-amide.

z

3
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2.71(q, J = 7.53, 7.53, 7.53 Hz, 2H), 2.30-2.19 (m, 2H), 1.89-1.75 (m, 1H),
1.71-1.58 (m, 2H), 1.17 (t, J = 7.53, 7.53 Hz, 3H).

Example 53: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
5 [2-[3-(acetyl-methyl-amino)-pyrrolidin-1-yl]-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.

3

A

MS (ESI): mass calcd. for C2sH30CIF3NeO4S2, 670.1; m/z found, 671.2
[M+H]*. "H NMR (400 MHz, CDCl3) 5 8.64-8.49 (m, 1H), 8.26-8.15 (m, 2H),
10 7.74 (d, J = 8.34 Hz, 2H), 7.48-7.44 (m, 1H), 7.21-7.07 (m, 1H), 7.02 (d, J =
4.02 Hz, 1H), 5.48-5.27 (m, 1H), 4.76-4.59 (m, 1H), 4.49 (dd, J = 17.07, 4.57
Hz, 1H), 4.26-3.93 (m, 3H), 3.88-3.57 (m, 3H), 3.25 (dd, J =17.38, 7.70 Hz,
1H), 2.99 (d, J = 3.91 Hz, 2H), 2.97-2.93 (m, 1H), 2.39-2.22 (m, 3H), 2.18 (d, J
=8.77 Hz, 3H), 2.00-1.82 (m, 2H), 1.82-1.67 (m, 1H).
15
Example 54: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(3-diethylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

(o

»

N
N)%N

H I
SO, 0O
Q/ 2 cF

Cl
20 MS (ES') mass calcd. for C29H34C|F3N60382, 6701, m/z found, 671.2

[M+H]". "H NMR (400 MHz, CDCl3) § 8.56-8.42 (m, 1H), 8.21-8.13 (m, 2H),
99

3



WO 2010/141805 PCT/US2010/037381

10

15

20

7.73 (d, J = 8.39 Hz, 2H), 7.45 (dd, J = 11.62, 4.03 Hz, 1H), 7.12 (s, 1H), 7.03
(d, J = 4.01 Hz, 1H), 4.73-4.61 (m, 1H), 4.51-4.28 (m, 2H), 4.24-4.16 (m, 1H),
4.16-3.89 (m, 3H), 3.84-3.60 (m, 2H), 3.58-3.33 (m, 2H), 3.32-3.11 (m, 3H),
2.68-2.41 (m, 2H), 2.35-2.19 (m, 1H), 1.98-1.69 (m, 3H), 1.37 (t, J = 7.19, 7.19
Hz, 6H).

Example 55: 1-(5-Chloro-thiophene-2S-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-[(1-isopropyl-piperidin-4-yImethyl)}-methyl-amino]-6-(4-trifluoromethyl-
phenyl)-pyrimidin-4-ylmethyl]-amide.

N
A N

Ho NN \(

!\l N\)\/KQ\

SO

Cl

MS (ESI): mass calcd. for Cy9H34CIF3NsO3S2, 698.2; m/z found, 699.2
[M+H]". "H NMR (400 MHz, CDCl3) & 8.78-8.51 (m, 1H), 8.19 (d, J = 8.03 Hz,
2H), 7.76 (d, J = 8.31 Hz, 2H), 7.45 (d, J = 3.98 Hz, 1H), 7.17 (s, 1H), 7.02 (d, J
=4.03 Hz, 1H), 4.65 (dd, J = 16.50, 6.21 Hz, 1H), 4.51-4.38 (m, 1H), 4.14 (dd,
J=8.29, 3.57 Hz, 1H), 3.84 (dd, J = 14.24, 6.83 Hz, 1H), 3.71-3.61 (m, 2H),
3.57-3.43 (m, 3H), 3.37 (s, 3H), 3.27-3.21 (m, 1H), 2.96-2.62 (m, 2H), 2.26-
2.10 (m, 2H), 2.05-1.82 (m, 6H), 1.82-1.67 (m, 1H), 1.31 (m, 2H).

Example 56: 1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-

carboxylic acid [2-(4-isobutyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.
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MS (ESI): mass calcd. for CagHs2CIF3NsO3S2, 668.2; m/z found, 669.2
[M+H]". "H NMR (500 MHz, CDCl3) § 8.13 (d, J = 8.11 Hz, 2H), 8.10-8.02 (m,
1H), 7.72 (d, J = 8.21 Hz, 2H), 7.47 (d, J = 4.01 Hz, 1H), 7.09 (s, 1H), 7.04 (d, J
= 4.01 Hz, 1H), 5.92-5.88 (m, 1H), 5.83-5.79 (m, 1H), 5.08 (d, J = 13.60 Hz,
2H), 4.97-4.93 (m, 1H), 4.72 (dd, J = 17.88, 5.80 Hz, 1H), 4.43-4.29 (m, 2H),
4.29-4.22 (m, 1H), 3.84-3.74 (m, 2H), 3.74-3.62 (m, 2H), 2.99-2.74 (m, 4H),
2.27-2.12 (m, 1H), 1.10-1.06 (m, 6H).

Example 57: 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-
carboxylic acid [2-(4-isobutyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.

NG
F ] ,\ka
!\l N =
\ XS0z O CF,

MS (ESI): mass calcd. for Cy9H32CIFsNsO3S2, 706.1; m/z found, 707.2
[M+H]". "H NMR (500 MHz, CDCls) 8 8.20-8.07 (m, 3H), 7.73 (d, J = 8.15 Hz,
2H), 7.51 (d, J = 3.99 Hz, 1H), 7.09 (d, J = 4.00 Hz, 1H), 7.06 (s, 1H), 5.13-4.99
(m, 2H), 4.65 (dd, J = 17.84, 5.17 Hz, 1H), 4.46 (dd, J = 18.04, 3.99 Hz, 1H),
442 (d, J =3.92 Hz, 1H), 3.94-3.82 (m, 1H), 3.79 (d, J = 11.05 Hz, 2H), 3.74-
3.63 (m, 3H), 2.93 (d, J = 6.93 Hz, 2H), 2.88-2.78 (m, 3H), 2.50-2.33 (m, 1H),
2.24-2.12 (m, 1H), 1.08 (dd, J = 6.34, 2.47 Hz, 6H).

Example 58 was prepared using methods analogous to those described
for Example 42.

Example 58: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(2,2,2-trifluoro-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
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CF,
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\\ SO, O
s CF,

Cl
MS (ESI): mass calcd. for C23H19CIFsN4O4S,, 628.0; m/z found, 629.1
[M+H]". "H NMR (500 MHz, CDCls) & 8.26 (d, J = 8.06 Hz, 2H), 7.80-7.76 (m,
1H), 7.73 (d, J = 8.17 Hz, 2H), 7.66 (s, 1H), 7.51-7.48 (m, 1H), 7.08-7.04 (m,
5 1H), 5.01-4.79 (m, 3H), 4.45 (dd, J =17.60, 4.62 Hz, 1H), 4.27-4.22 (m, 1H),
3.73-3.65 (m, 1H), 3.33-3.24 (m, 1H), 2.31-2.19 (m, 1H), 1.98-1.87 (m, 2H),
1.85-1.73 (m, 1H).

Examples 59 to 60 were prepared using methods analogous to those
10 described for Example 1 substituting the appropriate amine to provide the
desired product.

Example 59: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-dimethylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

N
N
F
F
H '\f)%N
N NJ\)\@\
/
Xy—80; O
\ 2 CF4

15 ClI
MS (ESI): mass calcd. for Cz3H21CIFsN503S2, 609.1; m/z found, 610.1

[M+H". "H NMR (CDCls) & 8.23 (d, J = 8.17 Hz, 2H), 7.79 (d, J = 8.30 Hz, 2H),

7.54 (d, J = 4.07 Hz, 1H), 7.31 (s, 1H), 7.03 (d, J = 4.07 Hz, 1H), 4.63 (d, J =

5.89 Hz, 2H), 4.30 (t, J = 7.96, 7.96 Hz, 1H), 3.99-3.88 (m, 1H), 3.73-3.61 (m,
20 1H), 3.46-3.41 (m, 6H), 2.74-2.46 (m, 2H).

Example 60: 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-
carboxylic acid [2-(2-methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.
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MS (ESI): mass calcd. for C2sH25CIFsNs03S,, 649.1; m/z found, 650.1
[M+H]". "H NMR (CDCls) & 8.25(d, J = 8.23 Hz, 2H), 7.80 (d, J = 8.43 Hz,
2H), 7.54 (d, J = 4.06 Hz, 1H), 7.35 (s, 1H), 7.02 (d, J = 4.06 Hz, 1H), 4.72-4.58
5 (m,2H),4.29 (i, J =8.08, 8.08 Hz, 1H), 4.02-3.84 (m, 2H), 3.83-3.70 (m, 1H),
3.70-3.60 (m, 1H), 2.71-2.48 (m, 2H), 2.29-2.01 (m, 4H), 1.95-1.73 (m, 1H),
1.37 (d, J = 6.22 Hz, 3H).

Example 61 was prepared using methods analogous to those described
10  for Example 42.

Example 61: 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-
carboxylic acid [2-(2,2,2-trifluoro-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-
4-yImethyl]-amide.

CF3
@)
N A
aES S
N %
N S'No J\/K@\
)
\ 2 CF4

15 Cl
MS (ESI): mass calcd. for C23H17CIFgN4O4S;, 664.0; m/z found, 665.1
[M+H]". "H NMR (CDCls) 8 8.23 (d, J = 8.17 Hz, 1H), 7.74 (d, J = 8.26 Hz,
2H), 7.69 (t, J = 5.83, 5.83 Hz, 1H), 7.59 (s, 1H), 7.53 (d, J = 4.06 Hz, 1H), 7.09
(d, J=4.06 Hz, 1H), 4.94 (q, J = 8.32, 8.31, 8.31 Hz, 2H), 4.79 (dd, J = 17.61,
20 6.67 Hz, 1H), 4.56 (dd, J =17.63, 5.23 Hz, 1H), 4.44 (dd, J = 9.96, 4.41 Hz,
1H), 4.00-3.83 (m, 1H), 3.75-3.62 (m, 1H), 2.87-2.70 (m, 1H), 2.56-2.41 (m,
1H).
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Example 62: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(2-pyrrolidin-1-yl-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.

1

o
H N)§N
/
Xy—~S0; O
\ 2 CF

5 To a solution of 1-(5-chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-

3

carboxylic acid [2-phenylmethanesulfonyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-
4-yImethyl]-amide (0.04 g, 0.06 mmol) in THF (2 mL) was added
hydroxyethylpyrrolidine (0.04 g, 0.35 mmol) and N,N-diisopropylethylamine
(0.05 g, 0.35 mmol). The resulting mixture was stirred for 24 h at rt at which

10 time the mixture was concentrated, diluted in MeOH (2 mL), filtered and purified
directly by preparative reverse-phase HPLC to afford the title compound as a
colorless solid (0.03 g, 63%). MS (ESI): mass calcd. for C27H29CIF3N504S,,
643.1; m/z found, 644.2 [M+H]". "H NMR (CDCI3) § 8.22 (d, J = 8.16 Hz, 2H),
7.95-7.90 (m, 1H), 7.74 (d, J = 8.28 Hz, 2H), 7.56 (s, 1H), 7.47 (d, J = 4.03 Hz,

15 1H), 7.05 (d, J = 4.02 Hz, 1H), 4.94-4.89 (m, 2H), 4.83 (dd, J = 17.65, 6.72 Hz,
1H), 4.44 (dd, J = 17.64, 4.44 Hz, 1H), 4.21 (dd, J = 8.49, 3.05 Hz, 1H), 4.05-
3.94 (m, 2H), 3.76-3.66 (m, 2H), 3.66-3.58 (m, 1H), 3.31-3.20 (m, 1H), 3.14-
2.97 (m, 2H), 2.34-2.21 (m, 1H), 2.23-2.07 (m, 4H), 1.98-1.74 (m, 3H).

20 Examples 63 to 64 were prepared using methods analogous to those
described for Example 62 substituting the appropriate alcohols to provide the
desired product.

Example 63: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid

25  [2-(2-piperidin-1-yl-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
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1
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\ 2 CF4

MS (ESI): mass calcd. for C2sH31CIF3N504S2, 657.1; m/z found, 658.2
[M+H]". "H NMR (CDCl3) 8 8.22 (d, J = 8.19 Hz, 2H), 7.88-7.83 (m, 1H), 7.74
(d, J =8.27 Hz, 2H), 7.56 (s, 1H), 7.48 (d, J = 4.02 Hz, 1H), 7.05 (d, J = 4.02
5 Hz, 1H), 4.95-4.91 (m, 2H), 4.84 (dd, J=17.72, 6.77 Hz, 1H), 4.43 (dd, J =
17.67, 4.45 Hz, 1H), 4.20 (dd, J = 8.47, 3.03 Hz, 1H), 3.86-3.77 (m, 2H), 3.73-
3.66 (m, 1H), 3.65-3.51 (m, 2H), 3.31-3.20 (m, 1H), 2.93-2.80 (m, 2H), 2.32-
2.21 (m, 1H), 2.10-1.71 (m, 8H), 1.51-1.34 (m, 1H).

10 Example 64: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(2-morpholin-4-yl-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
o)
k/NI
e
Ho NN
!\l N\/K/KQ\
AN 802 O
\ CF
s 3
Cl

MS (ESI): mass calcd. for C,7H29CIF3N505S2, 659.1; m/z found, 660.2
15 [M+H]". "H NMR (CDCls) & 8.21(d, J = 8.16 Hz, 2H), 7.97-7.90 (m, 1H), 7.74
(d, J=8.28 Hz, 2H), 7.55 (s, 1H), 7.47 (d, J = 4.03 Hz, 1H), 7.04 (d, J = 4.03
Hz, 1H), 4.98-4.91 (m, 2H), 4.84 (dd, J = 17.71, 6.67 Hz, 1H), 4.43 (dd, J =
17.70, 4.40 Hz, 1H), 4.21 (dd, J = 8.28, 2.98 Hz, 1H), 4.04-3.97 (m, 4H), 3.88-
3.71 (m, 1H), 3.71-3.53 (m, 4H), 3.32-3.19 (m, 1H), 3.20-3.01 (m, 2H), 2.33-
20 219 (m, 1H), 1.98-1.71 (m, 3H).
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Example 65: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
trifluoromethylbiphenyl-3-ylmethyl)-amide.

L
YT
OI
CF,

To a solution of 2S-[(4'-trifluoromethyl-biphenyl-3-yImethyl)-carbamoyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester (22.6 mg, 0.05 mmol) in CH,CI, (5
mL) was added 4 M HCI in dioxane (1 mL) and the reaction mixture was stirred
at rt for 3 hours. The reaction mixture was concentrated, dissolved in CH,Cl (3
mL) and triethylamine (40.5 mg, 0.40 mmol) and 4-fluorobenzenesulfonyl
chloride (19.6 mg, 0.10 mmol) and a catalytic amount of N,N-
dimethylaminopyridine were added. The reaction mixture was stirred for 12
hours, concentrated and purified by preparative reverse-phase HPLC to
provide the desired product (20.0 mg, 80%). MS (ESI): Mass calcd. for
Ca2sH22F4N203S, 506.51; m/z found 507.5 [M+H]". "H NMR (500 MHz, CDCls) &
7.94 -7.86 (m, 2H), 7.75 (d, J = 8.2, 2H), 7.70 (d, J = 8.3, 2H), 7.60 (s, 1H),
7.54(d,J=7.8,1H), 7.51 - 7.45 (m, 1H), 7.37 (d, J = 7.6, 1H), 7.32 (s, 1H),
7.28 —7.23 (m, 2H), 4.69 (dd, J=15.2, 6.4, 1H), 4.54 (dd, J = 15.2, 5.6, 1H),
417 —4.14 (m, 1H), 3.60 (ddd, J=10.2, 7.0, 3.4, 1H), 3.18 (ddd, J = 10.0, 9.9,
6.5, 1H), 2.32-2.23 (m, 1H), 1.88 —1.75 (m, 1H), 1.74 — 1.63 (m, 2H).

Example 66: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-
trifluoromethylbiphenyl-3-ylmethyl)-amide.

Yo
YT
O !

CF,

To a solution of 1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid 3-bromo-benzylamide (100 mg, 0.23 mmol) in DME (4 mL) and water (1
mL) was added K3sPO4 (98 mg, 0.46 mmol), 3-trifluoromethylphenylboronic acid
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(52 mg, 0.27 mmol) and Pd(PPh3)4 (8 mg, 0.01 mmol). The reaction vessel
was sealed and the reaction mixture was heated to 85 °C for 16 hours. The
reaction mixture was filtered, concentrated and purified by FCC (10-100%
EtOAc in hexanes) to provide the desired product (93 mg, 80%). MS (ESI):
Mass calcd. for CosH2F4N203S, 506.51; m/z found 507.5 [M+H]". "H NMR
(500 MHz, CDCl3) 6 7.93 — 7.85 (m, 3H), 7.85—-7.79 (m, 1H), 7.64 — 7.51 (m,
4H),7.47 (t, J=7.6, 1H), 7.39 — 7.30 (m, 2H), 7.28 — 7.23 (m, 2H), 4.69 (dd, J
=15.2, 6.5, 1H), 4.56 (dd, J = 15.2, 5.6, 1H), 4.19 — 4.10 (m, 1H), 3.66 — 3.57
(m, 1H), 3.23 — 3.14(m 1H), 2.33 — 2.23 (m, 1H), 1.88 — 1.76 (m, 1H), 1.74 —
1.62 (m, 2H).

Examples 67 to 108 were prepared using methods analogous to those
described for example 66 substituting the appropriate boronic acid to provide the
desired product.

Example 67: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (2'-
trifluoromethylbiphenyl-3-ylmethyl)-amide.

MS (ESI): Mass calcd. for CasH22F4N2O3S, 506.51; m/z found 507.5
[M+H]". "H NMR (500 MHz, CDCl3) 8 7.92 — 7.84 (m, 2H), 7.79 — 7.72 (m, 1H),
7.61—-7.54 (m, 1H), 7.52 — 7.45 (m, 1H), 7.44 — 7.33 (m, 3H), 7.27 — 7.19 (m,
4H), 4.62 (dd, J = 15.0, 6.3, 1H), 4.52 (dd, J = 15.1, 5.7, 1H), 4.18 — 4.08 (m,
2H), 3.61 — 3.51 (m, 1H), 3.18 (ddd, J = 9.9, 9.8, 6.5, 1H), 2.29 — 2.20 (m, 1H),
1.85-1.71 (m, 1H), 1.71 - 1.62 (m, 2H).

Example 68: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
trifluoromethoxybiphenyl-3-ylmethyl)-amide.
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MS (ESI): Mass calcd. for CasH22F4N204S, 522.51; m/z found 523.5
[M+H]". "H NMR (400 MHz, CDCl3) 8 7.92 — 7.84 (m, 3H), 7.66 — 7.56 (m, 2H),
7.53 (s, 1H), 7.51 - 7.39 (m, 2H), 7.35 - 7.16 (m, 5H), 4.64 (dd, J = 15.2, 6.3,
1H), 4.58 — 4.44 (m, 1H), 4.17 — 4.07 (m, 1H), 3.57 (ddd, J=10.2, 7.0, 3.1,
1H), 3.26 (ddd, J = 10.0, 6.5, 6.5, 1H), 2.31 —2.19 (m, 1H), 1.86 — 1.72 (m,
1H), 1.72 — 1.60 (m, 2H).

Example 69: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-
trifluoromethoxybiphenyl-3-ylmethyl)-amide.

Pe
TTTC
O !

OCF,

MS (ESI): Mass calcd. for CasH22F4N204S, 522.51; m/z found 523.5
[M+H]". "H NMR (400 MHz, CDCl3) 3 7.93 — 7.82 (m, 2H), 7.58 — 7.40 (m, 6H),
7.36 —7.16 (m, 5H), 4.64 (dd, J =15.2, 6.3, 1H), 4.53 (dd, J = 15.2, 5.7, 1H),
4.14 (dd, J = 8.8, 2.9, 1H), 3.57 (ddd, J = 10.2, 6.7, 3.3, 1H), 3.17 (ddd, J =
10.0, 6.5, 6.5, 1H), 2.31 — 2.21 (m, 1H), 1.86 — 1.74 (m, 1H), 1.72 — 1.61 (m,
2H).

Example 70: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (2'-
trifluoromethoxybiphenyl-3-ylmethyl)-amide.
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MS (ESI): Mass calcd. for CasH22F4N204S, 522.51; m/z found 523.5
[M+H]". "H NMR (400 MHz, CDCl3) 8 7.91 — 7.82 (m, 2H), 7.48 — 7.30 (m, 8H),
7.26 —7.16 (m, 3H), 4.64 — 4.48 (m, 2H), 4.13 (dd, J = 8.8, 2.9, 1H), 3.55 (ddd,
5 J=10.2,6.8, 3.3, 1H), 3.24 (ddd, J = 10.0, 6.5, 6.5, 1H), 2.30 — 2.19 (m, 1H),
1.85-1.71 (m, 1H), 1.70 — 1.59 (m, 2H).

Example 71: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-
fluoro-4'-trifluoromethylbiphenyl-3-ylmethyl)-amide.

e
YT
CF,

O:é:o (o)

10 F
MS (ESI): Mass calcd. for Cz5H21FsN203S, 524.50; m/z found 525.1

[M+H]". "H NMR (400 MHz, CDCl3) & 7.94 — 7.82 (m, 2H), 7.69 — 7.61 (m, 1H),
7.58 (s, 1H), 7.53 — 7.42 (m, 4H), 7.40 — 7.28 (m, 2H), 7.29 — 7.20 (m, 2H),
4.71(dd, J = 15.3, 8.7, 1H), 4.49 (dd, J = 15.3, 5.4, 1H), 4.15 (dd, J = 8.6, 3.0,

15 1H), 3.62 — 3.55 (m, 1H), 3.21 — 3.11 (m, 1H), 2.30 — 2.20 (m, 1H), 1.85 — 1.60
(m, 3H).

Example 72: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-
chloro-4'-trifluoromethyl-biphenyl-3-ylmethyl)-amide.

1
YT
OI
CF,
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MS (ESI): Mass calcd. for Cz5H21CIF4N203S, 540.96; m/z found 541.1
[M+H]". "H NMR (400 MHz, CDCl3) 8 7.93 — 7.84 (m, 2H), 7.81 — 7.70 (m, 2H),
7.63 —-7.55(m, 2H), 7.53 — 7.42 (m, 2H), 7.41 — 7.30 (m, 2H), 7.29 - 7.21 (m,
2H), 4.71 (dd, J=15.3, 6.7, 1H), 4.49 (dd, J = 15.3, 5.4, 1H), 4.16 (dd, J = 8.6,
3.0, 1H), 3.59 (ddd, J = 10.1, 6.7, 3.3, 1H), 3.18 (ddd, J = 15.8, 7.9, 7.9, 1H),
2.31-2.20 (m, 1H), 1.88 — 1.60 (m, 3H).

Example 73: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-
fluoro-4'-trifluoromethoxybiphenyl-3-ylmethyl)-amide.

e
YT
O\I
OCF,

MS (ESI): Mass calcd. for Ca5H21FsN204S, 540.50; m/z found 541.1
[M+H]*. "H NMR (400 MHz, CDCI3) 5 7.93 — 7.83 (m, 2H), 7.53 (s, 1H), 7.50 —
7.21 (m, 9H), 4.68 (dd, J = 15.2, 6.6, 1H), 4.49 (dd, J = 15.3, 5.5, 1H), 4.14 (dd,
J=28.7,3.0, 1H), 3.58 (ddd, J = 10.1, 6.8, 3.3, 1H), 3.17 (ddd, J = 9.8, 6.4, 6.4,
1H), 2.31 — 2.18 (m, 1H), 1.88 — 1.60 (m, 3H).

Example 74: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
difluoromethoxy-3',5'-difluorobiphenyl-3-ylmethyl)-amide.

L
NN F
OI

OCF,H

MS (ESI): Mass calcd. for Ca5H21FsN204S, 540.50; m/z found 541.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 7.92 — 7.83 (m, 2H), 7.52 (s, 1H), 7.47 —
7.41 (m, 2H), 7.39 — 7.21 (m, 6H), 4.71 (dd, J = 15.3, 6.8, 1H), 4.47 (dd, J =
15.3, 5.4, 1H), 4.14 (dd, J = 8.6, 3.0, 1H), 3.64 — 3.55 (m, 1H), 3.18 (ddd, J =
15.9,7.9,7.9, 1H), 2.32 — 2.15 (m, 1H), 1.90 — 1.58 (m, 3H).
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Example 75: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
methanesulfonylbiphenyl-3-ylmethyl)-amide.

Pe
!\l N
O= A

MS (ESI): Mass calcd. for Cz5H25FN2O5S,, 516.61; m/z found 517.1
[M+H]". "H NMR (400 MHz, CDCl3) 8 7.92 — 7.85 (m, 2H), 7.71 — 7.62 (m, 2H),
7.63 —7.56 (m, 2H), 7.55 - 7.42 (m, 2H), 7.40 — 7.33 (m, 2H), 7.30 — 7.23 (m,
3H), 4.72 (dd, J=15.3, 6.7, 1H), 4.50 (dd, J = 15.3, 5.4, 1H), 4.23 — 4.09 (m,
1H), 3.66 — 3.51 (m, 1H), 3.21 — 3.13 (m, 1H), 3.09 (s, 3H), 2.30 — 2.10 (m,
1H), 1.89 — 1.59 (m, 3H).

Example 76: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
nitrobiphenyl-3-ylmethyl)-amide.

MS (ESI): Mass calcd. for Cz4H22FN3OsS, 483.51; m/z found 484.1
[M+H]". "H NMR (400 MHz, CDCl;) 5 8.32 — 8.24 (m, 2H), 7.92 — 7.85 (m, 2H),
7.82—-7.73 (m, 2H), 7.66 — 7.62 (m, 1H), 7.58 — 7.51 (m, 1H), 7.51 — 7.45 (m,
1H), 7.41 - 7.36 (m, 1H), 7.28 — 7.23 (m, 2H), 7.35—-7.28 (m, 1H), 4.73 (dd, J
=154, 6.8, 1H), 4.49 (dd, J = 15.3, 5.4, 1H), 4.15 (dd, J = 8.6, 3.1, 1H), 3.63 -
3.53 (m, 1H), 3.22 — 3.10 (m, 1H), 2.32 — 2.16 (m, 1H), 1.90 — 1.74 (m, 1H),
1.73 - 1.62 (m, 2H).

Example 77: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
bromo-biphenyl-3-ylmethyl)-amide.
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MS (ESI): Mass calcd. for C24H22BrFN2O3S, 517.41; m/z found 517.1
[M*]. "H NMR (400 MHz, CDCl3) 5 7.91 — 7.83 (m, 2H), 7.64 — 7.19 (m, 11H),
4.63 (dd, J=15.1,6.2, 1H), 4.52 (dd, J = 15.1, 5.6, 1H), 4.15 (dd, J = 8.6, 3.1,
5 1H), 3.61-3.49 (m, 1H), 3.23 - 3.12 (m, 1H), 2.31-2.18 (m, 1H), 1.85-1.73
(m, 1H), 1.72 — 1.58 (m, 2H).

Example 78: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
sulfamoyl-biphenyl-3-ylmethyl)-amide.

4
N N O
O=¢ 0
/

S<
& NH,

10 F
MS (ESI): Mass calcd. for C24H24FN3O5S,, 517.41; m/z found 518.1

[M+H]". "H NMR (400 MHz, CDCl3) & 7.93 — 7.82 (m, 2H), 7.72 — 7.63 (m, 2H),

7.62 - 7.21 (m, 9H), 4.85 (bs, 2H), 4.76 — 4.62 (m, 1H), 4.57 — 4.44 (m, 1H),

4.23 —4.11 (m, 1H), 3.63 — 3.50 (m, 1H), 3.25 — 3.13 (m, 1H), 2.32 — 2.15 (m,
15 1H), 1.89 — 1.56 (m, 3H).

Example 79: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
methyl-biphenyl-3-ylmethyl)-amide.

D
5 S O

O:S’:o o)
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MS (ESI): Mass calcd. for CasH25FN20O3S, 452.54; m/z found 453.2
[M+H]". "H NMR (400 MHz, CDCl3) 8 7.92 — 7.82 (m, 2H), 7.56 — 7.47 (m, 4H),
7.46 —7.37 (m, 1H), 7.31 - 7.18 (m, 6H), 4.64 — 4.50 (m, 2H), 4.16 (dd, J = 8.6,
3.1, 1H), 3.62 — 3.47 (m, 1H), 3.23 — 3.07 (m, 1H), 2.93 (s, 3H), 2.31 - 2.14 (m,
1H), 1.87 —1.73 (m, 1H), 1.72 — 1.57 (m, 2H).

Example 80: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
methoxybiphenyl-3-ylmethyl)-amide.

I
YT
OMe

O:S’:o 0O

MS (ESI): Mass calcd. for CasH25FN204S, 468.54; m/z found 469.2
[M+H]*. "H NMR (400 MHz, CDCl3) 5 7.91 — 7.83 (m, 2H), 7.58 — 7.50 (m, 1H),
7.52 -7.36 (m, 3H), 7.30 - 7.18 (m, 6H), 7.01 — 6.92 (m, 1H), 4.60 — 4.53 (m,
1H), 4.53 — 4.41 (m, 1H), 4.22 — 4.07 (m, 1H), 3.85 (s, 3H), 3.63 — 3.47 (m,
1H), 3.25 - 3.09 (m, 1H), 2.30 — 2.14 (m, 1H), 1.78 (d, J = 8.9, 1H), 1.73 — 1.56
(m, 2H).

Example 81: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4'-
(2,2,2-trifluoroethoxy)-biphenyl-3-ylmethyl]l-amide.

1O
Y0
O I
0" >CF,

=S=p0 O

MS (ESI): Mass calcd. for CysH24F4N204S, 536.54; m/z found 537.2
[M+H]". "H NMR (400 MHz, CDCl3) 8 7.90 — 7.82 (m, 2H), 7.62 — 7.54 (m, 2H),
7.54 —7.36 (m, 3H), 7.29 - 7.19 (m, 4H), 7.06 — 6.97 (m, 2H), 4.61 (dd, J =
15.1, 6.1, 1H), 4.52 (dd, J = 15.1, 5.7, 1H), 4.41 (q, J = 8.1, 2H), 4.15 (dd, J =
8.7, 3.0, 1H), 3.56 (ddd, J = 10.2, 6.8, 3.4, 1H), 3.17 (ddd, J = 9.9, 6.5, 6.5,
1H), 2.32 - 2.17 (m, 1H), 1.85 - 1.73 (m, 1H), 1.72 — 1.57 (m, 2H).
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Example 82: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
methylsulfanyl-biphenyl-3-ylmethyl)-amide.

Pe
1T
O\,
S/

MS (ESI): Mass calcd. for CasH2sFN203S,, 484.61; m/z found 485.2
[M+H]". "H NMR (400 MHz, CDCl3) & 7.90 — 7.81 (m, 2H), 7.57 — 7.46 (m, 3H),
7.44 — 7.38 (m, 1H), 7.36 — 7.30 (m, 2H), 7.30 — 7.18 (m, 5H), 4.66 — 4.46 (m,
2H), 4.15 (dd, J = 8.7, 3.0, 1H), 3.56 (ddd, J = 10.2, 7.0, 3.3, 1H), 3.17 (ddd, J
=10.0, 6.5, 6.5, 1H), 2.52 (s, 3H), 2.30 — 2.18 (m, 1H), 1.85 — 1.71 (m, 1H),
1.73 - 1.58 (m, 2H).

Example 83: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
chloro-pyridin-3-yl)-benzylamide.

H
N N N
fo |

0 O N >cl

\

MS (ESI): Mass calcd. for CasH21CIFN3O3S, 473.95; m/z found 474.1
[M+H]". "H NMR (600 MHz, CDCl3) 5 8.63 (d, J = 2.5, 1H), 7.94 — 7.83 (m,
3H), 7.55 (s, 1H), 7.49 — 7.43 (m, 2H), 7.43 — 7.30 (m, 3H), 7.29 — 7.19 (m,
2H), 4.70 (dd, J = 15.3, 6.7, 1H), 4.49 (dd, J = 15.3, 5.4, 1H), 4.18 — 4.11 (m,
1H), 3.59 (ddd, J = 10.2, 7.2, 3.2, 1H), 3.16 (ddd, J = 9.9, 6.5, 6.5, 1H), 2.31 —
2.19 (m, 1H), 1.87 — 1.72 (m, 1H), 1.70 — 1.59 (m, 2H).

Example 84: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
methoxypyridin-3-yl)-benzylamide.
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MS (ESI): Mass calcd. for C24H24FN304S, 469.53; m/z found 470.2
[M+H]". "H NMR (600 MHz, CDCl3) 5 8.39 (d, J = 2.2, 1H), 7.90 — 7.85 (m,
2H), 7.83 (dd, J = 8.6, 2.6, 1H), 7.48 (s, 1H), 7.47 — 7.39 (m, 2H), 7.32 - 7.21
5 (m,4H), 6.81 (d, J=8.6, 1H), 4.62 (dd, J = 15.1, 6.2, 1H), 4.53 (dd, J = 15.1,
5.7, 1H), 4.15-4.11 (m, 1H), 3.96 (s, 3H), 3.57 (ddd, J=10.3, 7.2, 3.2, 1H),
3.16 (ddd, J=9.9, 6.5, 6.5, 1H), 2.29 - 2.19 (m, 1H), 1.87 - 1.72 (m, 1H), 1.71
—1.57 (m, 2H).

10 Example 85: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
carbamoylbiphenyl-3-ylmethyl)-amide.

1)
N N
o NH,

MS (ESI): Mass calcd. for CasH24FN304S, 481.54; m/z found 482.2
[M+H]*. "H NMR (600 MHz, CDCl3) 5 7.91 — 7.84 (m, 4H), 7.76 — 7.70 (m, 2H),
15 7.62-7.59 (m, 1H), 7.58 — 7.52 (m, 1H), 7.49 — 7.40 (m, 1H), 7.36 — 7.33 (m,
1H), 7.33 - 7.29 (m, 1H), 7.27 — 7.21 (m, 4H), 4.67 (dd, J = 15.2, 6.4, 1H), 4.53
(dd, J =15.2, 5.6, 1H), 4.15 (dd, J = 8.9, 3.0, 1H), 3.63 — 3.52 (m, 1H), 3.16
(ddd, J =10.0, 6.5, 6.5, 1H), 2.32 - 2.19 (m, 1H), 1.85-1.73 (m, 1H), 1.73 —
1.58 (m, 2H).
20
Example 86: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
cyano-biphenyl-3-ylmethyl)-amide.
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MS (ESI): Mass calcd. for CasH22FN303S, 481.54; m/z found 482.2
[M+H]". "H NMR (400 MHz, CD.Cl,) 5 7.91 — 7.82 (m, 2H), 7.80 — 7.69 (m,
4H), 7.61 (s, 1H), 7.57 — 7.50 (m, 1H), 7.51 — 7.43 (m, 1H), 7.40 — 7.35 (m,
5 1H), 7.34 — 7.21 (m, 3H), 4.67 (dd, J = 15.4, 6.8, 1H), 4.46 (dd, J = 15.4, 5.5,
1H), 4.11 (dd, J = 8.7, 3.0, 1H), 3.56 (ddd, J = 10.2, 7.0, 3.3, 1H), 3.20 — 3.08
(m, 1H), 2.22 — 2.11 (m, 1H), 1.89 — 1.54 (m, 3H).

Example 87: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
10  methylpyridin-3-yl)-benzyl amide.

H
N N SN
O= |

i
=S=p O

MS (ESI): Mass calcd. for Cz4H24FN303S, 453.53; m/z found 454.2
[M+H]". "H NMR (500 MHz, CD,Cl,) 8 8.77 (d, J = 2.0, 1H), 7.97 — 7.84 (m,
3H), 7.61 (s, 1H), 7.58 - 7.52 (m, 1H), 7.52 — 7.46 (m, 1H), 7.37 (d, J= 7.9,
15 1H), 7.35-7.24 (m, 4H), 4.68 (dd, J = 15.3, 6.7, 1H), 4.51 (dd, J = 15.3, 5.5,
1H), 4.14 (dd, J= 8.7, 2.9, 1H), 3.60 (ddd, J=10.2, 7.1, 3.2, 1H), 3.19 (ddd, J
=9.6, 6.4, 1H), 2.61 (s, 3H), 2.27 —2.12 (m, 1H), 1.91 - 1.76 (m, 1H), 1.76 —
1.63 (m, 2H).

20 Example 88: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
trifluoromethylpyridin-3-yl)-benzyl amide.
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MS (ESI): Mass calcd. for Cz4H21F4N303S, 507.5; m/z found 508.2
[M+H]*. "H NMR (600 MHz, CDCl3) 5 9.18 (s, 1H), 8.22 (d, J = 8.3, 2H), 7.81 —
7.71 (m, 3H), 7.43 (dd, J=8.4, 5.2, 2H), 7.11 — 7.03 (m, 2H), 4.75 — 4.57 (m,
5 3H),4.55-4.45(m, 1H), 4.41 - 4.27 (m, 1H), 3.63 — 3.46 (m, 1H), 3.37 — 3.25
(m, 1H), 2.65 — 2.49 (m, 1H), 2.41 — 2.28 (m, 1H), 2.25 - 2.09 (m, 2H).

Example 89: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
acetylbiphenyl-3-ylmethyl)-amide.

Yo
ITTC
OI

10 F
MS (ESI): Mass calcd. for CysH2s5FN204S, 480.55; m/z found 481.2

[M+H]". "H NMR (400 MHz, CD.Cl,) 5 8.06 — 7.98 (m, 2H), 7.91 — 7.83 (m,
2H), 7.79 — 7.72 (m, 2H), 7.63 (s, 1H), 7.61 — 7.53 (m, 1H), 7.50 — 7.43 (m,
1H), 7.39 — 7.32 (m, 1H), 7.30 — 7.22 (m, 3H), 4.65 (dd, J = 15.3, 6.6, 1H), 4.48

15 (dd, J=15.3, 5.6, 1H), 4.11 (dd, J = 8.6, 3.0, 1H), 3.56 (ddd, J = 10.2, 7.1, 3.3,
1H), 3.24 — 3.11 (m, 1H), 2.60 (s, 3H), 2.23 — 2.10 (m, 1H), 1.87 — 1.59 (m,
3H).

Example 90: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(5-
20  methoxypyridin-2-yl)-benzylamide.
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MS (ESI): Mass calcd. for C24H24FN304S, 469.53; m/z found 470.2
[M+H]". "H NMR (600 MHz, CD,Cl,) 8 8.36 (d, J = 2.9, 1H), 7.93 (s, 1H), 7.90
—-7.85(m,3H),7.78 (d, J=8.7, 1H), 7.46 — 7.41 (m, 1H), 7.34 — 7.23 (m, 5H),
5 4.60(dd, J=15.2,6.4, 1H), 4.51 (dd, J=15.2, 5.8, 1H), 4.12 (dd, J = 8.7, 2.9,
1H), 3.89 (s, 3H), 3.57 (ddd, J = 10.2, 7.4, 3.3, 1H), 3.16 (ddd, J = 9.7, 6.5, 6.5,
1H), 2.21 - 2.11 (m, 1H), 1.86 — 1.73 (m, 1H), 1.73 — 1.57 (m, 2H).

Example 91: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(5-
10  chloropyridin-2-yl)-benzylamide.

H
N N
o< |

i
=S=p O N

\ 7/

Cl

MS (ESI): Mass calcd. for CasH21CIFN3O3S, 473.95; m/z found 474.2
[M+H]". "H NMR (500 MHz, CDCl3) & 8.62 (s, 1H), 7.92 (s, 1H), 7.90 — 7.84
(m, 3H), 7.78 — 7.68 (m, J = 8.8, 2H), 7.49 — 7.35 (m, 2H), 7.32 — 7.20 (m, 3H),

15 4.64 (dd, J= 15.1, 6.3, 1H), 4.59 — 4.48 (m, 1H), 4.19 — 4.11 (m, 1H), 3.63 —
3.50 (m, 1H), 3.21 — 3.06 (m, 1H), 2.30 — 2.18 (m, 1H), 1.88 — 1.72 (m, 1H),
1.73 — 1.56 (m, 2H).

Example 92: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(5-
20 trifluoromethylpyridin-2-yl)-benzylamide.
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MS (ESI): Mass calcd. for Cz4H21F4N303S, 507.50; m/z found 508.2
[M+H]". "H NMR (500 MHz, CDCls3) 5 8.93 (s, 1H), 8.05 — 7.84 (m, 6H), 7.54 —
7.19 (m, 5H), 4.69 (dd, J = 15.3, 6.4, 1H), 4.55 (dd, J=15.3, 5.5, 1H), 4.25 —
5 4.08 (m, 1H), 3.70 — 3.48 (m, 1H), 3.27 — 3.02 (m, 1H), 2.31 - 2.18 (m, 1H),
1.95-1.76 (m, 1H), 1.75 — 1.55 (m, 2H).

Example 93: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
dimethylaminobiphenyl-3-ylmethyl)-amide.

L
YT
OI
N/

10 F
MS (ESI): Mass calcd. for CysH2sFN30O3S, 481.58; m/z found 482.2
[M+H]". "H NMR (500 MHz, CD,Cl,) 5 7.94 — 7.81 (m, 2H), 7.60 — 7.45 (m, J =
20.6,4H),7.42-7.33 (m, 1H), 7.32 - 7.14 (m, 4H), 6.89 — 6.69 (m, 2H), 4.66 —
4.51 (m, 1H), 4.53 — 4.39 (m, 1H), 4.18 — 3.99 (m, 1H), 3.63 — 3.41 (m, 1H),
15  3.27-3.10 (m, 1H), 2.98 (s, 6H), 2.24 — 2.09 (m, 1H), 1.87 — 1.73 (m, 1H),
1.73 — 1.60 (m, 2H).

Example 94: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
morpholin-4-yl-biphenyl-3-ylmethyl)-amide.

Yo
T
O\’
N

20 F
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MS (ESI): Mass calcd. for CysH3oFN304S, 523.62; m/z found 524.2
[M+H]". "H NMR (500 MHz, CD.Cl,) 5 7.92 — 7.83 (m, 2H), 7.71 (d, J = 8.7,
2H), 7.69 — 7.60 (m, 2H), 7.57 (s, 1H), 7.56 — 7.50 (m, 2H), 7.41 (t, J = 7.6, 1H),
7.41-7.23 (m, 3H), 4.72 - 4.60 (m, 1H), 4.55—-4.43 (m, 1H), 4.19 - 4.10 (m,
1H), 4.07 — 3.97 (m, 4H), 3.63 — 3.50 (m, 1H), 3.50 — 3.31 (m, 4H), 3.22 — 3.08
(m, 1H), 2.23 — 2.03 (m, 1H), 1.88 — 1.55 (m, 3H).

Example 95: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-
(1H-indol-5-yl)-benzylamide.

(j}(H

NO

N

O=d D

=S=zg O N

MS (ESI): Mass calcd. for CysH24FN3O3S, 477.55; m/z found 478.2
[M+H]*. "H NMR (500 MHz, CD,Cl,) 5 8.37 (s, 1H), 7.92-7.75 (m, 3H), 7.68 —
7.53 (m, 2H), 7.51 —7.45 (m, 2H), 7.45 (dd, J = 7.6, 1H), 7.33 — 7.16 (m, 5H),
6.59 (d, J=2.1, 1H), 4.60 (dd, J = 15.1, 6.2, 1H), 4.55 — 4.47 (m, 1H), 4.14 —
4.10 (m, 1H), 3.61 — 3.51 (m, 1H), 3.17 (m, 1H), 2.23 —2.14 (m, 1H), 1.87 —
1.73 (m, 1H), 1.72 - 1.59 (m, J = 10.3, 2H).

Example 96: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(1-
methyl-1H-indol-5-yl)-benzylamide.

%H

NO

N

O=d N

=S=p O N

MS (ESI): Mass calcd. for Cy7H26FN303S, 491.58; m/z found 492.2
[M+H]". "H NMR (500 MHz, CD,Cl,) 8 7.98 — 7.80 (m, 3H), 7.61 (s, 1H), 7.60 —
7.55 (m, 1H), 7.54 — 7.48 (m, 1H), 7.46 — 7.35 (m, 2H), 7.32-7.19 (m, J = 8.6,
4H), 7.11 (d, J = 3.0, 1H), 6.51 (d, J = 3.0, 1H), 4.65 — 4.56 (m, 1H), 4.56 —
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4.45 (m, 1H), 4.18 — 4.09 (m, 1H), 3.81 (s, 3H), 3.61 — 3.51 (m, 1H), 3.27 —
3.11 (m, 1H), 2.25 — 2.12 (m, 1H), 1.88 — 1.74 (m, 1H), 1.72 — 1.60 (m, 2H).

Example 97: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
morpholin-4-yl-pyridin-3-yl)-benzylamide.

H
o!\l " |\N

:S:o @] = N/\

O

MS (ESI): Mass calcd. for Cy7H20FN4O4S, 524.61; m/z found 525.2
[M+H]*. "H NMR (500 MHz, CD.Cl,) 5 8.45 (d, J = 2.5, 1H), 7.88 (dd, J = 8.8,
51,2H),7.85-7.76 (m, 1H), 7.52 (s, 1H), 7.49 — 7.44 (m, 1H), 7.41 (dd, J =
7.6, 1H),7.31-7.21 (m, 4H), 6.80 — 6.65 (m, 1H), 4.60 (dd, J = 15.3, 6.7, 1H),
4.45 (dd, J=15.3, 5.5, 1H), 4.10 (dd, J = 8.6, 2.8, 1H), 3.85 - 3.73 (m, 4H),
3.61-3.50 (m, 5H), 3.21 — 3.10 (m, 1H), 2.16 (s, 1H), 1.78 (s, 1H), 1.65 (s, 2H).

Example 98: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid
(biphenyl-3-yImethyl)-amide.

e
T
OI

MS (ESI): Mass calcd. for C2aH23FN203S, 438.52; m/z found 439.2
[M+H]". "H NMR (500 MHz, CD,Cl,) 8 7.91 — 7.84 (m, 2H), 7.66 — 7.61 (m,
2H), 7.57 (s, 1H), 7.55 - 7.51 (m, 1H), 7.47 — 7.41 (m, 3H), 7.38 — 7.22 (m,
5H), 4.61 (dd, J=15.2, 6.5, 1H), 4.49 (dd, J=15.2, 5.7, 1H), 4.11 (dd, J = 8.7,
3.0, 1H), 3.62 - 3.47 (m, 1H), 3.23 —3.10 (m, 1H), 2.24 —2.12 (m, 1H), 1.86 —
1.73 (m, 1H), 1.71 — 1.57 (m, 2H).

Example 99: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
amino-biphenyl-3-ylmethyl)-amide.
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MS (ESI): Mass calcd. for Cz4H24FN303S, 453.53; m/z found 454.2
[M+H]*. "H NMR (500 MHz, CD.Cl,) 5 7.87 (dd, J = 8.9, 5.1, 2H), 7.55 — 7.33
(m, 5H), 7.24 (dd, J = 19.3, 10.6, 4H), 6.74 (d, J = 8.6, 2H), 4.55 (dd, J = 15.4,
5 6.0,1H),4.49 (dd, J=15.4, 5.8, 1H), 4.14 — 4.07 (m, 1H), 3.92 — 3.64 (m, 2H),
3.61-3.48 (m, 1H), 3.22 - 3.11 (m, 1H), 2.22 —2.10 (m, 1H), 1.84 — 1.71 (m,
1H), 1.71 — 1.59 (m, 2H).

Example 100: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4'-
10  (4-methylpiperazin-1-yl)-biphenyl-3-ylmethyl]-amide.

L
N N
O=
N

!
=S=g O

Ch

MS (ESI): Mass calcd. for C9H33FN4O3S, 536.66; m/z found 537.3
[M+H]". "H NMR (500 MHz, CD,Cl,) 5 7.92 — 7.83 (m, 2H), 7.63 — 7.43 (m,
5H), 7.43 - 7.35 (m, 1H), 7.32 - 7.18 (m, 3H), 7.03 — 6.94 (m, 2H), 4.63 — 4.53
15 (m, 1H), 4.50 (m, 1H), 4.16 — 4.07 (m, 1H), 3.62 — 3.51 (m, 1H), 3.37 — 3.20 (m,
4H), 3.21 — 3.09 (m, 1H), 2.73 — 2.45 (m, 3H), 2.34 (s, 3H), 2.25 - 2.11 (m,
1H), 1.85—-1.73 (m, 1H), 1.64 (m, 3H).

Example 101: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-
20  (1H-indol-6-yl)-benzylamide.
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MS (ESI): Mass calcd. for CzsH24FN30O3S, 477.55; m/z found 478.2
[M+H]*. "H NMR (500 MHz, CD.Cl,) d 8.43 (s, 1H), 7.88 (dd, J = 8.8, 5.1, 2H),
7.71 (s, 1H), 7.69 — 7.61 (m, 2H), 7.61 — 7.57 (m, 1H), 7.47 — 7.37 (m, 2H),
5 7.33-7.22 (m, 4H), 6.55 (s, 1H), 4.61 (dd, J = 15.3, 6.8, 1H), 4.55 (dd, J = 6.4,
1H), 4.18 —4.12 (m, 1H), 3.61 — 3.53 (m, 1H), 3.23 - 3.12 (m, 1H), 2.22 - 2.15
(m, 1H), 1.87 —1.73 (m, 1H), 1.73 — 1.59 (m, 2H).

Example 102: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
10  morpholin-4-yimethylbiphenyl-3-ylmethyl)-amide.

1
<NjW/N o
08z © NO

MS (ESI): Mass calcd. for CagH32FN304S, 537.65; m/z found 538.2
[M+H]". "H NMR (500 MHz, CD,Cl,) 8 7.93 — 7.83 (m, 2H), 7.73 (d, J = 8.2,
2H), 7.59 (s, 1H), 7.61-7.48 (m, 4H), 7.35 (d, J = 7.5, 2H), 7.27 (t, J = 8.6, 2H),
15 4.73-4.60 (m, 1H), 4.55 - 4.43 (m, 1H), 4.25 (s, 2H), 4.20 — 4.10 (m, 1H),
4.05 - 3.88 (m, 4H), 3.64 — 3.52 (m, 1H), 3.53 — 3.38 (m, 2H), 3.22 — 3.08 (m,
1H), 3.00 — 2.83 (m, 2H), 2.24 — 2.06 (m, 1H), 1.91 — 1.55 (m, 3H).

Example 103: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
20  piperidin-1-yl-biphenyl-3-ylmethyl)-amide:
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MS (ESI): Mass calcd. for CxgH32FN3O3S, 521.65; m/z found 522.2
[M+H]". "H NMR (500 MHz, CD,Cl,) 8 7.94 — 7.84 (m, 2H), 7.59 — 7.45 (m,
4H), 7.38 (s, 1H), 7.32 - 7.17 (m, 4H), 7.05 - 6.91 (m, 2H), 4.64 — 4.54 (m,
5 1H),4.55-4.42 (m, 1H), 4.19-4.03 (m, 1H), 3.64 — 3.48 (m, 1H), 3.29 — 3.12
(m, 5H), 2.25 - 2.11 (m, 1H), 1.89 — 1.50 (m, 9H).

Example 104: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
dimethylaminopyridin-3-yl)-benzylamide.

H
N N | N

i
O:S:o 0 = -

10 F
MS (ESI): Mass calcd. for CysH27FN4O3S, 482.57; m/z found 483.2

[M+H]". "H NMR (500 MHz, CD.Cl,) & 8.42 (s, 1H), 7.94 — 7.83 (m, 2H), 7.82 —
7.74 (m, 1H), 7.65 (s, 1H), 7.52-7.39 (m, 3H), 7.31 — 7.19 (m, 3H), 6.63 (s, 1H),
4.66 — 4.54 (m, 1H), 4.52 — 4.41 (m, 1H), 4.16 — 4.06 (m, 1H), 3.62 — 3.49 (m,

15 1H), 3.13 (s, 6H), 3.16 (m, 1H), 2.23 — 2.12 (m, 1H), 1.86 — 1.73 (m, 1H), 1.73
—1.61 (m, 2H).

Example 105: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (2-
methylene-4-quinolin-3-yl-pent-3-enyl)-amide.

H
N N
O=d

=S=p O

20 F
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MS (ESI): Mass calcd. for Co7H24FN303S, 489.56; m/z found 490.2
[M+H]". "H NMR (500 MHz, CD.Cl,) 5 9.27 — 9.18 (m, 1H), 8.45 (s, 1H), 8.11
(d, J = 8.3, 1H), 7.98 — 7.87 (m, 2H), 7.83 — 7.23 (m, 10H), 4.72 (dd, J = 15.3,
6.8, 1H), 4.51 (dd, J = 15.3, 5.8, 1H), 4.19 — 4.09 (m, 1H), 3.69 — 3.54 (m, 1H),
3.30 — 3.09 (m, 1H), 2.30 — 2.13 (m, 1H), 1.92 — 1.75 (m, 1H), 1.74 — 1.57 (m,
2H).

Example 106: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-
quinolin-6-yl-benzylamide.

PP
Y S
O o

N

MS (ESI): Mass calcd. for Co7H24FN303S, 489.56; m/z found 490.2
[M+H]". "H NMR (500 MHz, CD2Cl,) 5 8.92 — 8.86 (m, 1H), 8.32 — 8.24 (m,
1H), 8.23 — 8.13 (m, 2H), 8.11 — 8.02 (m, 1H), 7.94 — 7.86 (m, 2H), 7.75 (s,
1H), 7.71 = 7.60 (m, 1H), 7.54 — 7.42 (m, 2H), 7.40 — 7.22 (m, 4H), 4.70 (dd, J
= 15.3, 6.8, 1H), 4.51 (dd, J = 15.3, 5.4, 1H), 4.18 — 4.12 (m, 1H), 3.65 — 3.52
(m, 1H), 3.24 — 3.1 (m, 1H), 2.25 — 2.13 (m, 1H), 1.87 — 1.74 (m, 1H), 1.74 —
1.60 (m, 2H).

Example 107: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-
quinolin-2-yl-benzylamide.

MS (ESI): Mass calcd. for Co7H24FN303S, 489.56; m/z found 490.2
[M+H]". "H NMR (500 MHz, CD.Cl,) & 8.30 (d, J = 8.6, 1H), 8.20 (d, J = 8.3,
1H), 8.13 (s, 1H), 8.05 (d, J = 7.7, 1H), 7.96 (d, J = 8.6, 1H), 7.93 — 7.85 (m,
2H), 7.81 — 7.72 (m, 1H), 7.60 — 7.54 (m, 1H), 7.52 — 7.46 (m, 1H), 7.46 — 7.30
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(m, 3H), 7.30 — 7.23 (m, 2H), 4.63 (dd, J = 15.3, 6.4, 1H), 4.57 (dd, J = 15.3,
5.8, 1H), 4.18 — 4.12 (m, 1H), 3.66 — 3.54 (m, 1H), 3.22 — 3.13 (m, 1H), 2.24 —
2.15 (m, 1H), 1.89 — 1.77 (m, 1H), 1.75 — 1.58 (m, 2H).

Example 108: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(1-
methyl-1H-indol-6-yl)-benzylamide.

MS (ESI): Mass calcd. for Cy7H26FN303S, 491.58; m/z found 492.2
[M+H]". "H NMR (500 MHz, CD,Cl,) 5 7.88 (dd, J = 8.8, 5.1, 2H), 7.68 (s, 1H),
7.66 —7.58 (m, 3H), 7.48 — 7.40 (m, 1H), 7.41 - 7.36 (m, 1H), 7.31 - 7.22 (m,
4H), 7.10 (d, J= 3.0, 1H), 6.47 (d, J = 3.0, 1H), 4.65 (dd, J = 15.2, 6.5, 1H),
4.50 (dd, J=15.2,5.4, 1H), 4.16 — 4.08 (m, 1H), 3.81 (s, 3H), 3.62 — 3.54 (m,
1H), 3.23 - 3.13 (m, 1H), 2.24 —2.13 (m, 1H), 1.87 = 1.73 (m, 1H), 1.73 — 1.61
(m, 2H).

Examples 109 to 112 were prepared using methods analogous to those
described for Example 65 substituting the appropriate sulfonyl chloride to provide
the desired product.

Example 109: 3-(4-Fluorobenzenesulfonyl)-3-aza-1S,5R-bicyclo[3.1.0]hexane-
2S-carboxylic acid (4'-trifluoromethylbiphenyl-3-ylmethyl)-amide.

MS (ESI): mass calcd. for CogH22F4N203S, 518.53; found 519.1 [M+H]".
'"H NMR (600 MHz, DMSO) & 8.60 (t, J = 6.0, 1H), 7.96 — 7.92 (m, 2H), 7.89 (d,

J=8.1,2H),7.78 (d, J= 8.2, 2H), 7.72 (s, 1H), 7.62 (d, J = 8.0, 1H), 7.54 —
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7.45 (m, 3H), 7.40 (d, J = 7.7, 1H), 4.51 — 4.39 (m, 2H), 4.10 (d, J = 5.0, 1H),
3.41(d, J= 9.3, 1H), 3.21 (dd, J = 9.3, 4.9, 1H), 1.85 (ddd, J = 11.9, 7.8, 4.5,
1H), 1.62 — 1.55 (m, 1H), 1.02 — 0.95 (m, 1H), 0.60 — 0.49 (m, 1H).

Example 110: 3-(5-Chlorothiophene-2-sulfonyl)-3-aza-1S,5R-
bicyclo[3.1.0]hexane-2S-carboxylic acid (4'-trifluoromethylbiphenyl-3-yimethyl)-
amide.

MS (ESI): mass calcd. for CasH20CIFsN203S2, 541.01; m/z found 541.0
[M]. "H NMR (600 MHz, DMSO) 5 8.61 (t, J = 6.0, 1H), 7.89 (d, J = 8.1, 2H),
7.80 (d, J = 8.2, 2H), 7.69 (s, 1H), 7.64 (d, J = 4.1, 1H), 7.62 (d, J = 7.7, 1H),
7.47 (t, J=7.7, 1H), 7.40 (d, J = 4.1, 1H), 7.38 (d, J = 7.7, 1H), 4.49 — 4.39 (m,
2H), 4.13 (d, J = 5.1, 1H), 3.50 (d, J = 9.5, 1H), 3.34 (dd, J = 9.4, 5.0, 1H), 1.91
(ddd, J = 12.0, 7.8, 4.5, 1H), 1.65 (ddd, J = 12.2, 7.8, 4.7, 1H), 1.03 — 0.94 (m,
1H), 0.62 — 0.54 (m, 1H).

Example 111: 1-(4-Fluorobenzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid (4'-trifluoromethylbiphenyl-3-ylmethyl)-amide.

B HN O
N
O
CF,

-

i
=Sz O

MS (ESI): mass calcd. for CasH20F4N203S, 504.51; m/z found 505.1
[M+H]". "H NMR (500 MHz, DMSO) & 8.74 (s, 1H), 7.97 (dd, J = 8.6, 5.2, 2H),
7.90 (d, J=8.4,2H), 7.80 (d, J = 8.4, 2H), 7.67 (s, 1H), 7.62 (d, J = 7.8, 1H),
7.50-7.43 (m, 3H), 7.36 (d, J=7.6, 1H), 5.92 — 5.84 (m, 1H), 5.74 — 5.67 (m,
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1H), 4.90 (s, 1H), 4.46 (dd, J = 15.5, 6.2, 1H), 4.38 (dd, J = 15.5, 5.8, 1H), 4.30
—4.22 (m, 1H), 4.17 — 4.10 (m, 1H).

Example 112: 1-(5-Chlorothiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid (4'-trifluoromethylbiphenyl-3-ylmethyl)-amide.

= H O
@\r ®
g:o ° CF,
8
Cl
MS (ESI): mass calcd. for Cy3H1sCIF3N203S2, 526.99; m/z found 527.0
[M*]. "H NMR (500 MHz, DMSO) & 8.78 (t, J = 6.0, 1H), 7.89 (d, J = 8.4, 2H),
7.81(d,J=8.5,2H),7.71 (d, J=4.1, 1H), 7.64 (s, 1H), 7.62 (d, J= 7.9, 1H),
749 —-7.44 (m, 1H),7.36 (d, J=4.1,1H), 7.34 (d, J=7.7, 1H), 5.94 (dd, J =
6.2,1.9, 1H), 5.76 (dd, J = 6.2, 2.2, 1H), 4.90 (dd, J = 5.4, 2.3, 1H), 4.46 (dd, J
=15.5, 6.3, 1H), 4.37 (dd, J = 15.8, 6.1, 1H), 4.35—-4.28 (m, 1H), 4.17 (dd, J =
15.2, 2.1, 1H).

Example 113: (1S, 25)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic
acid [1-(4'-trifluoromethyl-biphenyl-3-yl)-ethyl]-amide.

CF;3

To a solution of (1S, 2S)-2-methyl-propane-2-sulfinic acid [1-(4'-
trifluoromethyl-biphenyl-3-yl)-ethyl]-amide (310 mg, 0.83 mmol) and MeOH (10
mL) was added 4M HCI in dioxane (0.42 mL, 1.66 mmol). After 1 h, resulting
solution was concentrated and the residue ((S)-1-(4'-trifluoromethyl-biphenyl-3-
yl)-ethylamine hydrochloride) was used crude in next step.

A mixture of (S)-1-(4'-trifluoromethyl-biphenyl-3-yl)-ethylamine
hydrochloride (75 mg, 0.25 mmol), (S)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-
2-carboxylic acid (68 mg, 0.25 mmol), N-(3-dimethylamniopropyl)-N'-
ethylcarbodiimide hydrochloride (71 mg, 0.37 mmol), 1-hydroxybenzotriazole
(50 mg, 0.37 mmol) and DMF (2 mL) was added Et3sN (0.10 mL, 0.75 mmol).
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After 12 h, MeOH (0.5 mL) was added to the reaction mixture and resulting
solution was purified by preparative reverse-phase HPLC to afford (70 mg,
54%) of a white solid. MS (ESI): mass calcd. for CysH24F4N203S, 520.1; m/z
found, 521.1 [M+H]". "H NMR (500 MHz, CDCl3) 5 7.93 — 7.87 (m, 2H), 7.79
(d,J=8.0,2H),7.73 -7.66 (m, 3H), 7.54 (d, J=7.6, 1H), 7.49 (t, J = 7.6, 1H),
7.44(d,J=76,1H),7.35(, J=8.0, 1H), 7.30 - 7.23 (m, J = 8.7, 1H), 5.27 —
5.11 (m, 1H), 4.11 (dd, J = 8.9, 3.1, 1H), 3.71 — 3.60 (m, 1H), 3.26 — 3.15 (m,
1H), 2.28 — 2.17 (m, 1H), 1.91 - 1.75 (m, 1H), 1.74 — 1.64 (m, 2H), 1.60 (d, J =
7.0, 3H).

Examples 114 to 118 mere prepared using methods analogous to those
described for example 113.

Example 114: (1R, 2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic
acid [1-(4'-trifluoromethyl-biphenyl-3-yl)-ethyl]-amide.

A
N
o O
CF,

MS (ESI): mass calcd. for CysH24F4N203S, 520.1; m/z found, 522.1
[M+H]". "H NMR (500 MHz, CDCl3) & 7.93 — 7.86 (m, 2H), 7.71 (app s, 4H),
7.58 —7.45 (m, 3H), 7.37 (d, J= 7.6, 1H), 7.30 — 7.23 (m, 2H), 5.29 — 5.14 (m,
1H), 4.14 (dd, J = 8.6, 3.1, 1H), 3.56 (dd, J = 11.8, 5.0, 1H), 3.26 — 3.11 (m,
1H), 2.27 — 2.15 (m, 1H), 1.82 — 1.55 (m, 6H).

Example 115: (1S, 2S)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-
carboxylic acid [1-(4'-trifluoromethylbiphenyl-3-yl)-ethyl]-amide.

CFs

MS (ESI): mass calcd. for Cz4H22CIF3N203S,, 542.0; m/z found, 543.1
[M+H]*. "H NMR (500 MHz, CDCl3) 8 7.77 (d, J = 8.1, 2H), 7.70 (d, J = 8.2,

2H), 7.64 (s, 1H), 7.55 — 7.50 (m, 1H), 7.51 — 7.44 (m, 2H), 7.41 (d, J = 7.6,
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1H), 7.32 (d, J = 8.0, 1H), 7.05 (d, J = 4.0, 1H), 5.30 — 5.10 (m, 1H), 4.21 —
4.12 (m, 1H), 3.68 (dd, J = 8.5, 5.1, 1H), 3.36 — 3.20 (m, 1H), 2.37 — 2.22 (m,
1H), 1.96 — 1.73 (m, 3H), 1.59 (d, J = 7.0, 3H).

Example 116: (1R, 2S)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-
carboxylic acid [1-(4'-trifluoromethylbiphenyl-3-yl)-ethyl]-amide.

P
YT T
W/

CF;

MS (ESI): mass calcd. for C24H22CIF3N203S,, 542.0; m/z found, 543.1
[M+H]". "H NMR (400 MHz, CDCI3) 3 7.69 (app s, 4H), 7.56 — 7.42 (m, 4H),
7.34(d,J=75,1H),719(d,J=7.9, 1H), 7.02 (d, J= 4.0, 1H), 5.19 (p, J =
7.1,1H), 4.16 (dd, J = 8.1, 2.6, 1H), 3.58 (dd, J = 8.6, 4.7, 1H), 3.24 (dd, J =
18.1, 8.1, 1H), 2.32 - 2.17 (m, 1H), 1.85 - 1.68 (m, 3H), 1.60 (d, J = 6.9, 3H).

Example 117: (2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid
[1-methyl-1-(4'-trifluoromethyl-biphenyl-3-yl)-ethyl]-amide.

I

N

C
S ©O

F/®/ © CFs

MS (ESI): mass calcd. for Co7H26F4N203S, 534.1; m/z found, 535.2
[M+H]". "H NMR (400 MHz, CDCI3) 8 7.92 — 7.85 (m, 2H), 7.74 (d, J = 8.2,
2H), 7.71 — 7.64 (m, 3H), 7.52 — 7.43 (m, 3H), 7.40 (br s, 1H), 7.27 — 7.21 (m,
2H), 4.06 (dd, J=8.7, 3.3, 1H), 3.62 (ddd, J = 10.1, 6.8, 3.4, 1H), 3.19 (dt, J =
15.6,7.7, 1H), 2.19-2.06 (m, 1H), 1.79 (d, J = 9.1, 6H), 1.74 — 1.58 (m, 3H).

Example 118: (2S)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-carboxylic
acid [1-methyl-1-(4'-trifluoromethyl-biphenyl-3-yl)-ethyl]-amide.

N
C
CF;
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MS (ESI): mass calcd. for CzsH24CIF3N203S,, 556.0; m/z found, 557.1
[M+H]". "H NMR (400 MHz, CDCl3) 8 7.77 — 7.64 (m, 5H), 7.51 — 7.41 (m, 4H),
7.32 (s, 1H), 7.03 (d, J= 4.0, 1H), 4.10 — 4.03 (m, 1H), 3.70 — 3.61 (m, 1H),
3.32 -3.20 (m, 1H), 2.28 — 2.14 (m, 1H), 1.90 — 1.70 (m, 9H).

Example 119: (2S)-4,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2-
carboxylic acid (4'-trifluoromethyl-biphenyl-3-yImethyl)-amide.
F

F

U

N

i C
O

F/O/ o CFs

To a solution of (2S5)-4,4-difluoro-pyrrolidine-2-carboxylic acid (4'-
trifluoromethyl-biphenyl-3-ylmethyl)-amide hydrochloride (149 mg, 0.38 mmol),
EtsN (0.1 mL, 0.76 mmol), and CH,Cl, (2 mL) was added 4-fluoro-
benzenesulfonyl chloride (75 mg, 0.38 mmol). After 1 h, the resulting mixture
was concentrated, re-dissolved in MeOH (2 mL), and purified by preparative
reverse-phase HPLC to afford (135 mg, 66%) of a white solid. MS (ESI): mass
calcd. for CasHaoFsN203S, 542.1; m/z found, 543.1 [M+H]". "H NMR (500 MHz,
CDCI3) 6 7.92-7.85(m, 2H), 7.70 (q, J = 8.6, 4H), 7.59 — 7.51 (m, 2H), 7.47 (t,
J=7.6, 1H), 7.37 — 7.26 (m, 3H), 4.62 (qd, J = 15.2, 6.0, 2H), 4.38 (dd, J =
10.0, 4.4, 1H), 3.80 (dd, J = 23.2, 11.5, 1H), 3.63 (dd, J = 24.2, 11.6, 1H), 2.73
d, J=12.1, 1H), 2.42 — 2.22 (m, 1H).

Examples 120 to 170 were prepared using methods analogous to those
described for example 65 substituting the appropriate sulfonyl chloride to

provide the desired product.

Example 120: (2S)- 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-
2-carboxylic acid (4'-trifluoromethyl-biphenyl-3-ylmethyl)-amide.

F
. C
N
LY
CF;
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MS (ESI): mass calcd. for C23H1sCIFsN203S,, 564.0; m/z found, 565.1
[M+H]". "H NMR (500 MHz, CDCl3) & 7.75 — 7.66 (m, 4H), 7.57 — 7.51 (m, 2H),
7.50-7.44 (m, 2H), 7.33 (d, J=7.5, 1H), 7.22 (app s, 1H), 7.06 (d, J = 4.0,
1H), 4.71 — 4.53 (m, 2H), 4.40 (dd, J = 10.0, 4.0, 1H), 3.83 (app q, J = 11.3,
1H), 3.67 (dd, J = 25.8, 11.5, 1H), 2.89 — 2.77 (m, 1H), 2.49 — 2.36 (m, 1H).

Example 121: (2S, 4S)-1-(4-Fluoro-benzenesulfonyl)-4-hydroxy-pyrrolidine-2-
carboxylic acid (4'-trifluoromethyl-biphenyl-3-yImethyl)-amide.

i C
N
C
CF3

MS (ESI): mass calcd. for CasH22CIFsN204S, 522.1; m/z found, 523.1
[M+H]". "H NMR (400 MHz, CD;0D) 5 8.63 — 8.53 (m, 1H), 7.95 (dd, J = 9.0,
5.1, 2H), 7.86 (d, J = 8.1, 2H). 7.77 — 7.65 (m, 3H), 7.58 (d, J = 7.4, 1H), 7.49 —
7.29 (m, 4H), 4.58 — 4.51 (m, 2H), 4.26 — 4.16 (m, 2H), 3.55 — 3.46 (m, 1H),
3.31 - 3.29 (m, 1H), 2.12 — 1.97 (m, 2H).

Example 122: (2S, 4R)-1-(4-Fluoro-benzenesulfonyl)-4-hydroxy-pyrrolidine-2-
carboxylic acid (4'-trifluoromethyl-biphenyl-3-yImethyl)-amide.
HQ

H |O
N
\!\l O
N\
CF3

MS (ESI): mass calcd. for CysH22CIF4N204S, 522.1; m/z found, 523.1
[M+H]". "H NMR (400 MHz, CDs0D) & 8.85 — 8.77 (m, 1H), 7.98 — 7.88 (m,
2H), 7.86 (d, J=8.1,2H), 7.76 — 7.65 (m, 3H), 7.58 (d, J= 7.6, 1H), 7.49 —
7.36 (m, 2H), 7.28 (dd, J = 12.2, 5.4, 2H), 4.51 (app br s, 2H), 4.30 (app brs,
1H), 4.23 (t, J = 8.0, 1H), 3.66 (dd, J = 11.4, 3.8, 1H), 3.37 — 3.32 (m, 1H), 2.15
—1.96 (m, 2H).

Example 123: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(4-trifluoromethyl-phenyl)-pyridin-4-ylmethyl]-amide.
132
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CF;

"H NMR (360 MHz, DMSO-dg) 5 1.48 - 1.60 (m, 1H), 1.75 - 1.89 (m, 3H),
3.15 - 3.25 (m, 1H), 3.46 - 3.54 (m, 1H), 4.07 - 4.14 (m, 1H), 4.41 (dd, J=16.5,
5.9 Hz, 1H), 4.49 (dd, J=16.5, 6.2 Hz, 1H), 7.35 (d, J=5.0 Hz, 1H), 7.50 (t,
5 J=8.8 Hz, 2H), 7.84 (d, J=8.2 Hz, 2H), 8.00 (dd, J=8.8, 5.2 Hz, 2 H), 8.00 (s,
1H), 8.32 (d, J=8.2 Hz, 2H), 8.65 (d, J=5.0 Hz, 1H), 8.83 (t, J=6.0 Hz, 1H).

Example 124: 1-(5-Chlorothiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(4-trifluoromethylphenyl)-pyridin-4-ylmethyl]-amide.

Ho N
N N /
o !
CF,
s

10 Cl
MS (ESI): mass calcd. for C22H19CIF3N303S,, 529.99; m/z found 530.1

[M*]. "H NMR (400 MHz, DMSO) 5 8.86 (t, J = 6.1, 1H), 8.68 (d, J = 5.1, 1H),
8.29 (d, J = 8.3, 2H), 8.00 (s, 1H), 7.87 (d, J = 8.5, 2H), 7.73 (d, J = 4.1, 1H),
7.44 - 7.36 (m, 2H), 4.52 (dd, J = 16.6, 6.2, 1H), 4.43 (dd, J = 16.6, 5.8, 1H),

15 4.18 —4.09 (m, 1H), 3.62 — 3.51 (m, 1H), 3.33 — 3.21 (m, 1H), 2.00 — 1.82 (m,
3H), 1.73 — 1.58 (m,1H).

Example 125: 4,4-Difluoro-1-(4-fluorobenzenesulfonyl)-pyrrolidine-2S-
carboxylic acid [2-(4-trifluoromethylphenyl)-pyridin-4-yImethyl]-amide.

ZT
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MS (ESI): mass calcd. for Co4H19FsN3O03S, 543.49; m/z found 544.1
[M+H]". "H NMR (500 MHz, DMSO) 5 9.03 (s, 1H), 8.68 (s, 1H), 8.30 (d, J =
8.2, 2H), 8.11 - 8.00 (m, 3H), 7.84 (d, J = 8.5, 2H), 7.56 — 7.47 (m, 2H), 7.43 —
7.36 (m, 1H), 4.55 — 4.44 (m, 2H), 4.44 — 4.36 (m, 1H), 3.96 — 3.85 (m, 1H),
2.72—-2.57 (m, 1H), 2.48 — 2.34 (m, 2H).

Example 126: 1-(5-Chlorothiophene-2-sulfonyl)-4,4-difluoropyrrolidine-2S-
carboxylic acid [2-(4-trifluoromethylphenyl)-pyridin-4-yImethyl]-amide.

CF,
s

MS (ESI): mass calcd. for C2H17CIFsN303S,, 565.97; m/z found 566.0
[M*]. "H NMR (500 MHz, DMSO) 5 9.04 (s, 1H), 8.67 (d, J = 5.0, 1H), 8.29 (d,
J=7.9,2H),7.99 (s, 1H),7.86 (d, J=8.1,2H),7.83 (d, J=4.1, 1H), 7.43 (d, J
=4.1,1H), 7.36 (s, 1H), 4.48 (d, J = 5.8, 2H), 4.44 — 4.35 (m, 1H), 4.06 — 3.94
(m, 2H), 2.80 — 2.69 (m, 1H), 2.57 — 2.43 (m, 1H).

Example 127: 1-(4-Fluorobenzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [2-(4-trifluoromethylphenyl)-pyridin-4-yImethyl]-amide.

CF,

MS (ESI): mass calcd. for C24H19CIF4N303S, 505.49; m/z found 506.1,
[M+H]*. "H NMR (600 MHz, DMSO) & 8.91 (t, J = 6.1, 1H), 8.67 (d, J = 5.0,
1H), 8.30 (d, J= 8.1, 2H), 8.02 - 7.97 (m, 3H), 7.85 (d, J=8.3, 2H), 7.49 (, J =
8.8, 2H), 7.38 (d, J = 5.1, 1H), 5.96 — 5.88 (m, 1H), 5.76 — 5.71 (m, 1H), 4.91
(dd, J = 5.8, 2.3, 1H), 4.52 (dd, J = 16.6, 6.3, 1H), 4.42 (dd, J = 16.6, 5.9, 1H),
4.33-4.25(m, 1H), 4.19 - 4.11 (m, 1H).
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Example 128: 1-(5-Chlorothiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [2-(4-trifluoromethylphenyl)-pyridin-4-yImethyl]-amide.

P H | \N
N N _
o !
CF,
s

MS (ESI): mass calcd. for C22H17CIFsN303S,, 527.98; m/z found 528.1
[M*]. "H NMR (600 MHz, DMSO) 5 8.94 (t, J = 6.1, 1H), 8.67 (d, J = 5.1, 1H),
8.29 (d, J=8.1, 2H), 7.97 (s, 1H), 7.87 (d, J = 8.3, 2H), 7.75 (d, J = 4.1, 1H),
7.39(d,J=4.1,1H),7.37 (d, J= 5.1, 1H), 5.99 — 5.96 (m, 1H), 5.81 - 5.78 (m,
1H), 4.92 (dd, J= 5.6, 2.3, 1H), 4.53 (dd, J = 16.5, 6.3, 1H), 4.41 (dd, J = 16.5,
5.9, 1H), 4.38 —4.32 (m, 1H), 4.22 — 4.17 (m, 1H).

Example 129: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide.

H o] =N
N N =
O=

|
=Sz O
o OCF,

MS (ESI): mass calcd. for C2aH21F4N304S, 523.50; m/z found 524.2,
[M+H]*. "H NMR (400 MHz, DMSO) & 8.82 (t, J = 6.1, 1H), 8.64 (d, J = 5.3,
1H), 8.25 - 8.17 (m, 2H), 8.04 — 7.96 (m, 2H), 7.95 (s, 1H), 7.54 — 7.45 (m,
4H), 7.36 (d, J=4.1, 1H), 4.49 (dd, J = 16.6, 6.2, 1H), 4.42 (dd, J = 16.6, 6.0,
1H), 4.10 (t, J= 6.1, 1H), 3.51 - 3.36 (m, 1H), 3.27 — 3.13 (m, 1H), 1.92 — 1.73
(m, 3H), 1.62 — 1.47 (m, 1H).

Example 130: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide.
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MS (ESI): mass calcd. for Cx2H19CIF3N304S,, 523.50; m/z found 524.2,
[M+H]". "H NMR (400 MHz, DMSO) 5 8.84 (t, J = 6.1, 1H), 8.63 (d, J = 5.1,
1H), 8.23 — 8.13 (m, 2H), 7.91 (s, 1H), 7.72 (d, J = 4.1, 1H), 7.49 (d, J = 8.0,
2H), 7.39 (d, J=4.1, 1H), 7.32 (d, J = 3.8, 1H), 4.49 (dd, J = 16.5, 6.3, 1H),
4.40 (dd, J=16.5, 5.9, 1H), 4.16 — 4.09 (m, 1H), 3.61 — 3.51 (m, 1H), 3.32 —
3.22 (m, 1H), 1.99 — 1.81 (m, 3H), 1.72 - 1.58 (m, 1H).

Example 131: 4,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-
carboxylic acid [2-(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide.

F
F .~
Ho ]
NN
=<0 © OCF,
F

MS (ESI): mass calcd. for Co4H19FsN304S, 559.48; m/z found 560.1,
[M+H]". "H NMR (400 MHz, DMSO) & 9.04 (t, J = 6.0, 1H), 8.65 (d, J = 5.2,
1H), 8.25 - 8.15 (m, 2H), 8.11 — 8.01 (m, 2H), 7.97 (s, 1H), 7.57 — 7.43 (m,
4H), 7.41 — 7.34 (m, 1H), 4.54 — 4.42 (m, 2H), 4.38 (dd, J = 8.5, 7.1, 1H), 3.94
—-3.81 (m, 1H), 3.75 - 3.61 (m, 1H), 2.73 — 2.53 (m, 1H), 2.50 — 2.34 (m, 1H).

Example 132: 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-
carboxylic acid [2-(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide.

OCF,
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MS (ESI): mass calcd. for Cx2H17CIFsN304S,, 581.96; m/z found 582.2,
[M+H]". "H NMR (400 MHz, DMSO) 5 9.03 (t, J = 6.0, 1H), 8.63 (d, J = 5.6,
1H), 8.25 -8.12 (m, 2H), 7.92 (s, 1H), 7.83 (d, J = 4.1, 1H), 7.54 — 7.46 (m,
2H), 7.43 (d, J=4.2, 1H), 7.37 —= 7.30 (m, 1H), 4.51 — 4.43 (m, 2H), 4.40 (dd, J
=8.6,7.0, 1H), 4.05 — 3.80 (m, 2H), 2.86 — 2.64 (m, 1H), 2.59 — 2.39 (m, 1H).

Example 133: 1-(4-Fluoro-benzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [2-(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide.

= SN
N N =
O=g

OCF,

MS (ESI): mass calcd. for CasH1sFsN304S, 521.49; m/z found 522.1,
[M+H]". "H NMR (400 MHz, DMSO) & 8.92 (t, J = 6.1, 1H), 8.64 (d, J = 5.1,
1H), 8.25 — 8.16 (m, 2H), 8.04 — 7.96 (m, 2H), 7.94 (s, 1H), 7.54 — 7.44 (m,
4H), 7.36 (d, J = 5.1, 1H), 5.95 — 5.90 (m, 1H), 5.78 — 5.70 (m, 1H), 4.90 (dd, J
=5.7,2.3, 1H), 4.51 (dd, J = 16.7, 6.3, 1H), 4.41 (dd, J = 16.6, 5.9, 1H), 4.35 —
4.24 (m, 1H), 4.20 — 4.08 (m, 1H).

Example 134: 1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [2-(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide.

= H | NN
N N _
O I
OCF,
s

MS (ESI): mass calcd. for Cx2H17CIF3N304S,, 543.97; m/z found 544 .1,
[M*]. "H NMR (400 MHz, DMSO) & 8.95 (t, J = 6.1, 1H), 8.64 (d, J = 5.1, 1H),
8.23-8.15(m, 2H), 7.91 (s, 1H), 7.75 (d, J = 4.1, 1H), 7.56 — 7.47 (m, 2H),
7.39(d,J=4.1,1H), 7.36 — 7.31 (m, 1H), 6.02 — 5.93 (m, 1H), 5.85-5.75 (m,
1H), 4.91 (dd, J= 5.6, 2.3, 1H), 4.52 (dd, J = 16.6, 6.3, 1H), 4.39 (dd, J = 17 .4,
5.8, 1H), 4.37 —4.30 (m, 1H), 4.23 — 4.14 (m, 1H).
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Example 135: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4-
(4-trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide.

CF,3

MS (ESI): mass calcd. for Cz4H21F4N3O3S, 507.50; m/z found 508.2,
[M+H]". "H NMR (600 MHz, DMSO) 5 8.88 — 8.80 (m, 1H), 8.70 (d, J = 5.2,
1H), 8.05 (d, J= 8.1, 2H), 8.01 — 7.96 (m, 2H), 7.87 (d, J = 8.3, 2H), 7.84 (s,
1H), 7.80 (d, J = 5.3, 1H), 7.52 — 7.45 (m, 2H), 4.61 — 4.55 (m, 1H), 4.54 — 4.47
(m, 1H), 4.17 —4.11 (m, 1H), 3.52 — 3.44 (m, 1H), 3.24 — 3.15 (m, 1H), 1.90 —
1.78 (m, 3H), 1.60 — 1.49 (m, 1H).

Example 136: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[4-(4-trifluoromethyl-phenyl)-pyridin-2-yImethyl]-amide.

N =
O
Q CF;
=
S

MS (ESI): mass calcd. for C22H19CIF3N303S,, 529.99; m/z found 530.1
[M*]. "H NMR (600 MHz, DMSO) & 8.90 — 8.81 (m, 1H), 8.70 (d, J = 6.0, 1H),
8.04 (d,J=8.2,2H),7.88 (d, J=8.2,2H),7.82-7.78 (m, 2H), 7.72 (d, J = 4.1,
1H), 7.38 (d, J=4.1, 1H), 4.58 (dd, J = 16.4, 6.2, 1H), 4.49 (dd, J = 16.4, 5.8,
1H), 4.19 - 4.11 (m, 1H), 3.59 — 3.50 (m, 2H), 3.32 — 3.20 (m, 1H), 1.99 — 1.83
(m, 3H), 1.74 — 1.55 (m, 1H).

Example 137: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4-
(4-trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide.
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OCF,

MS (ESI): mass calcd. for Co4H21F4N304S, 523.51; m/z found 524.1
[M+H]*. "H NMR (600 MHz, DMSO) & 8.85 (t, J = 6.0, 1H), 8.70 (d, J = 5.4,
1H), 8.02 — 7.95 (m, 4H), 7.85 (s, 1H), 7.84 - 7.79 (m, 1H), 7.54 — 7.44 (m,
5 4H),4.58 (dd, J=16.4, 6.1, 1H), 4.51 (dd, J = 16.4, 5.8, 1H), 4.16 —4.11 (m,
1H), 3.56 — 3.41 (m, 1H), 3.26 — 3.15 (m, 1H), 1.92 - 1.77 (m, 3H), 1.61 — 1.49
(m, 1H).

Example 138: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
10  [4-(4-trifluoromethoxy-phenyl)-pyridin-2-yImethyl]-amide.

Ho NS
NN
OCF,
s

MS (ESI): mass calcd. for C22H19CIF3N304S,, 545.99; m/z found 546.1
[M+H]". "H NMR (600 MHz, DMSO) 5 8.86 (t, J = 6.0, 1H), 8.69 (d, J = 5.4,
1H), 7.97 (d, J=8.9, 2H), 7.83 - 7.76 (m, 2H), 7.71 (d, J=4.1, 1H), 7.52 (d, J
15 =8.0,2H),7.38(d, J=4.1, 1H), 4.58 (dd, J = 16.4, 6.2, 1H), 4.49 (dd, J = 16.4,
5.8, 1H), 4.19-4.12 (m, 1H), 3.59 — 3.46 (m, 1H), 3.31 — 3.19 (m, 1H), 1.98 —
1.80 (m, 3H), 1.71 — 1.58 (m, 1H).

Example 139: 4,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-
20 carboxylic acid [4-(4-trifluoromethyl-phenyl)-pyridin-2-yImethyl]-amide.
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%0 © CF,

MS (ESI): mass calcd. for Co4H19FsN3O03S, 543.49; m/z found 544.1
[M+H]". "H NMR (600 MHz, DMS0) & 9.03 (t, J= 5.9, 1H), 8.68 (d, J = 5.3,
1H), 8.07 — 8.00 (m, 4H), 7.85 (d, J= 8.2, 2H), 7.81 (s, 1H), 7.76 (d, J = 5.3,
1H), 7.53 — 7.45 (m, 2H), 4.60 — 4.48 (m, 2H), 4.43 (dd, J = 8.6, 7.0, 1H), 3.93
—3.80 (m, 2H), 2.68 — 2.54 (m, 1H), 2.50 — 2.35 (m, 1H).

Example 140: 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-
carboxylic acid [4-(4-trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide.

CF,
S

MS (ESI): mass calcd. for C22H17CIFsN303S,, 565.97; m/z found 566.1
[M+H]". "H NMR (600 MHz, DMSO) & 9.06 (t, J = 5.9, 1H), 8.70 (d, J = 6.2,
1H), 8.03 (d, J=8.2,2H), 7.88 (d, J=8.2, 2H), 7.84 — 7.75 (m, 3H), 7.41 (d, J
=4.1,1H),4.58 —4.53 (m, J=5.9, 2H), 4.44 (dd, J=8.7, 7.0, 1H), 3.98 — 3.84
(m, 2H), 2.81 — 2.70 (m, 1H), 2.56 — 2.44 (m, 1H).

Example 141: 4,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-
carboxylic acid [4-(4-trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide.
E F

OCF,
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MS (ESI): mass calcd. for Co4H19FsN304S, 559.49; m/z found 560.1
[M+H]". "H NMR (600 MHz, DMSO) 5 9.04 (t, J = 5.9, 1H), 8.68 (d, J = 5.4,
1H), 8.06 — 8.01 (m, 2H), 7.98 — 7.94 (m, 2H), 7.81 (s, 1H), 7.79 = 7.75 (m,
1H), 7.53 — 7.45 (m, 4H), 4.59 — 4.49 (m, 2H), 4.46 — 4.39 (m, 1H), 3.97 — 3.78
5 (m,2H), 2.75—-2.55 (m, 1H), 2.52 — 2.38 (m, 1H).

Example 142: 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-
carboxylic acid [4-(4-trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide.

F F

Ho NS

N N =
O:SI:

Q 00 OCF,
s
Cl
10 MS (ESI): mass calcd. for C22H17CIFsN304S>,, 581.97; m/z found 582.1

[M+H]". "H NMR (600 MHz, DMSO) 5 9.03 (t, J = 5.9, 1H), 8.66 (d, J = 6.1,
1H), 7.98 - 7.91 (m, 2H), 7.81 (d, J=4.1, 1H), 7.78 = 7.73 (m, 2H), 7.52 (d, J =
8.1,2H),7.41(d, J=4.1,1H),4.59 - 4.49 (m, J = 5.9, 2H), 4.48 — 4.39 (m,
1H), 4.02 — 3.83 (m, 2H), 2.82 — 2.67 (m, 1H), 2.55 — 2.44 (m, 1H).

15
Example 143: 1-(4-Fluoro-benzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [4-(4-trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide.

CF,3

MS (ESI): mass calcd. for C24H19F4N303S, 505.49; m/z found 506.1
20 [M+H]". "H NMR (600 MHz, DMSOQ) & 8.95 (t, J = 6.0, 1H), 8.70 (d, J = 5.9,
1H), 8.05 (d, J = 8.2, 2H), 8.02 - 7.97 (m, 2H), 7.88 (d, J = 8.2, 2H), 7.83 —
7.77 (m, 2H), 7.51 — 7.44 (m, 2H), 5.95-5.91 (m, 1H), 5.76 = 5.72 (m, 1H),
497 —4.92 (m, 1H), 4.59 (dd, J = 16.4, 6.3, 1H), 4.48 (dd, J = 16.4, 5.8, 1H),
4.34 —4.24 (m, 1H), 4.18 — 4.10 (m, 1H).

25
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Example 144: 1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [4-(4-trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide.

CF,
s

MS (ESI): mass calcd. for C22H17CIF3N303S,, 527.98; m/z found 528.1
[M+H]*. "H NMR (600 MHz, DMSO) & 8.98 (t, J = 6.0, 1H), 8.70 (d, J = 5.4,
1H), 8.03 (d, J=8.2, 2H), 7.89 (d, J = 8.2, 2H), 7.80 (d, J = 5.3, 1H), 7.76 (s,
1H), 7.75 (d, J=4.1, 1H), 7.38 (d, J = 4.1, 1H), 6.00 — 5.94 (m, 1H), 5.81 —
5.76 (m, 1H), 4.97 — 4.94 (m, 1H), 4.59 (dd, J = 16.4, 6.3, 1H), 4.47 (dd, J =
16.4,5.7, 1H), 4.39 — 4.29 (m, 1H), 4.23 — 4.16 (m, 2H).

Example 145: 1-(4-Fluoro-benzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [4-(4-trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide.

OCF,

MS (ESI): mass calcd. for C2sH1gFaN304S, 521.49; m/z found 522.1
[M+H]". "H NMR (600 MHz, DMSO) & 8.94 (t, J = 6.0, 1H), 8.72 — 8.65 (m,
1H), 8.02 — 7.95 (m, 4H), 7.83 — 7.76 (m, 2H), 7.56 — 7.44 (m, 4H), 5.95 — 5.90
(m, 1H), 5.77 — 5.68 (m, 1H), 4.97 — 4.87 (m, 1H), 4.59 (dd, J = 16.4, 6.2, 1H),
4.48 (dd, J = 16.4, 5.8, 1H), 4.32 — 4.25 (m, 1H), 4.19 — 4.11 (m, 1H).

Example 146: 1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-
carboxylic acid [4-(4-trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide.
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OCF4
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MS (ESI): mass calcd. for C22H17CIF3sN304S,, 543.97; m/z found 544 .1
[M+H]". "H NMR (600 MHz, DMSO) & 8.97 (t, J = 6.0, 1H), 8.68 (d, J = 5.4,
1H), 8.00 — 7.92 (m, 2H), 7.78 (d, J=5.3, 1H), 7.74 (d, J = 4.1, 2H), 7.53 (d, J
5 =8.0,2H),7.38(d, J=4.1,1H), 6.01 —5.93 (m, 1H), 5.84 — 5.71 (m, 1H), 4.96
—4.85(m, 1H), 4.59 (dd, J=16.4, 6.3, 1H), 4.47 (dd, J=16.4, 5.7, 1H), 4.37 —
4.28 (m, 1H), 4.24 — 4.13 (m, 2H).

Example 147: 1-(4-Bromobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
10  (4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

P
Ho NN
N NNK@\
O:S: O
o CF

Br
MS (ESI): Mass calcd. for C3H20BrFsN4O3S, 569.40; m/z found 569.4
[M*]. "H NMR (400 MHz, CDCI3) & 9.29 (s, 1H), 8.36 (d, J = 8.2, 2H), 8.19 (s,
1H), 7.97 (bs, 1H), 7.85 - 7.66 (m, 6H), 5.11 — 4.88 (m, 1H), 4.83 — 4.52 (m,
15 1H), 4.26 — 4.06 (m, 1H), 3.79 — 3.59 (m, 1H), 3.32 - 2.96 (m, 1H), 2.24 — 2.03
(m, 1H), 2.01 —1.79 (m, 2H), 1.76 — 1.58 (m, 1H).

Example 148: 1-(3,4-Difluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid
[6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

P
Ho NN
!\] N\)\/\@\
O=g
=0 O
o CF
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MS (ESI): Mass calcd. for Cy3H19FsN4O3S, 526.48; m/z found 527.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.31 (s, 1H), 8.37 (d, J = 8.2, 2H), 8.24
(s, 1H), 8.13 (s, 1H), 7.81 — 7.68 (m, 4H), 7.45 - 7.31 (m, 1H), 5.12 - 4.94 (m,
1H), 4.88 — 4.68 (m, 1H), 4.25 - 4.12 (m, 1H), 3.74 - 3.63 (m, 1H), 3.25 - 3.08
(m, 1H), 2.23 —2.10 (m, 1H), 2.05 — 1.83 (m, 2H), 1.78 — 1.62 (m, 1H).

Example 149: 1-(4-Trifluoromethoxybenzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

~
Ho NN
N NN\@\
O=g
=0 O
© CF

F5CO

MS (ESI): Mass calcd. for C4H20FsN4O4S, 574.5; m/z found 575.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.30 (s, 1H), 8.36 (d, J = 8.2, 2H), 8.16
(s, 1H), 7.97 (d, J = 8.8, 2H), 7.89 (bs, 1H), 7.77 (d, J=8.2, 2H), 7.41 (d, J =
8.1, 2H), 5.10 —4.91 (m, 1H), 4.82 — 4.53 (m, 1H), 4.28 — 4.09 (m, 1H), 3.81 —
3.59 (m, 1H), 3.30 — 3.10 (m, 1H), 2.23 — 2.06 (m, 1H), 2.00 — 1.80 (m, 2H),
1.79 — 1.63 (m, 1H).

3

Example 150: 1-(4-Methoxybenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

X
Ho NN
N NM@\
O:S: O
© CF

MeO

3

MS (ESI): Mass calcd. for Ca4H23F3N4O4S, 520.53; m/z found 521.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.22 (d, J = 1.3, 1H), 8.33 (d, J = 8.1,
2H), 8.01 (s, 1H), 7.89 — 7.79 (m, 2H), 7.74 (d, J = 8.2, 2H), 7.72 — 7.66 (m,
1H), 7.09 — 7.00 (m, 2H), 4.94 (dd, J = 17.6, 7.5, 1H), 4.50 (dd, J = 17.6, 5.0,
1H), 4.18 (dd, J = 8.7, 3.4, 1H), 3.90 (s, 3H), 3.69 — 3.57 (m, 1H), 3.27 — 3.15
(m, 1H), 2.22 - 2.12 (m, 1H), 1.92 — 1.72 (m, 2H), 1.71 — 1.60 (m, 1H).
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Example 151: 1-(1,2-Dimethyl-1H-imidazole-4-sulfonyl)-pyrrolidine-2S-
carboxylic acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN

He
N NJ\/\O\
T CF

=
N

MS (ESI): Mass calcd. for C2H23F3NsO3S, 508.52; m/z found 509.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.19 (d, J = 1.3, 1H), 8.30 (d, J = 8.1,
2H), 8.26 (s, 1H), 8.00 (s, 1H), 7.72 (d, J = 8.2, 2H), 7.44 (s, 1H), 4.98 (dd, J =
17.6, 7.8, 1H), 4.62 (dd, J = 9.0, 3.3, 1H), 4.45 (dd, J = 17.6, 4.8, 1H), 3.62 (s,
3H), 3.56-3.42 (m, 2H), 2.32 (s, 3H), 2.32 - 2.19 (m, 1H), 2.14 — 1.98 (m, 2H),
1.94 — 1.82 (m, 1H).

3

z

Example 152: 1-(4-Chlorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

P
Ho NN
N NJ\/\@\
O:S
=0 O
o CF

Cl

MS (ESI): Mass calcd. for CasH20CIFsN4O3S, 524.94; m/z found 525.2
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.23 (s, 1H), 8.31 (d, J = 8.2, 2H), 7.96
(s, 1H), 7.84 (d, J = 8.5, 2H), 7.74 (d, J = 8.2, 2H), 7.67 — 7.52 (m, 3H), 4.99 —
4.82 (m, 1H), 4.62 — 4.45 (m, 1H), 4.24 — 4.16 (m, 1H), 3.74 — 3.60 (m, 1H),
3.35— 3.07 (m, 1H), 2.28 — 2.17 (m, 1H), 1.97 — 1.65 (m, 3H).

Example 153: 1-(2-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.
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MS (ESI): Mass calcd. for Cy3H20F4N4O3S, 508.49; m/z found 509.5
[M+H]". "H NMR (400 MHz, CDCI3) & 9.22 (s, 1H), 8.31 (d, J = 8.1, 2H), 8.03 —
7.89 (m, 2H), 7.74 (d, J= 8.3, 2H), 7.71 — 7.54 (m, 2H), 7.41 — 7.25 (m, 2H),
5 4.89(dd, J=17.5,7.1, 1H), 4.60 — 4.44 (m, 2H), 3.69-3.55 (m, 1H), 3.42 — 3.31
(m, 1H), 2.38 — 2.24 (m, 1H), 2.02 — 1.90 (m, 2H), 1.87 — 1.75 (m, 1H).

Example 154: 1-(3-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

10 F
MS (ESI): Mass calcd. for Ca3H20F4N4O3S, 508.49; m/z found 509.5

[M+H]". "H NMR (400 MHz, CDCI3) 5 9.24 (d, J = 1.3, 1H), 8.31 (d, J = 8.1,
2H), 7.95 (d, J = 1.2, 1H), 7.75 (d, J = 8.2, 2H), 7.72 — 7.69 (m, 1H), 7.65 —
7.56 (m, 3H), 7.43 — 7.36 (m, 1H), 4.91 (dd, J = 17.5, 7.1, 1H), 4.53 (dd, J =

15 17.5,4.9, 1H), 4.22 (dd, J = 8.7, 3.0, 1H), 3.68 (ddd, J = 10.5, 6.9, 3.6, 1H),
3.30 — 3.17 (m, 1H), 2.27 — 2.17 (m, 1H), 1.96 — 1.65 (m, 3H).

Example 155: 1-(Toluene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN

Ho )
NN

MS (ESI): Mass calcd. for Ca4H23F3N4O3S, 504.53; m/z found 505.5
[M+H]". "H NMR (400 MHz, CDCI3) 8 9.22 (d, J= 1.2, 1H), 8.30 (d, J = 8.3,

3
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3H), 7.94 (d, J = 6.5, 1H), 7.74 (d, J = 8.3, 3H), 7.38 — 7.33 (m, 3H), 4.84 (dd, J
=17.5,7.0, 1H), 4.50 (dd, J = 17.4, 5.0, 1H), 4.38 (dd, J = 8.5, 3.0, 1H), 3.60
(ddd, J = 10.2, 6.6, 3.7, 1H), 3.35-3.21 (m, 1H), 2.94 (s, 3H) 2.32 — 2.23 (m,
1H), 2.03 — 1.89 (m, 2H), 1.88 — 1.78 (m, 1H).

Example 156: 1-(Toluene-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN

He
N NJ\/KO\
O:é\
%OO CF

MS (ESI): Mass calcd. for Ca4H23F3N4O3S, 504.53; m/z found 505.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.23 (s, 1H), 8.33 (d, J = 7.7, 2H), 8.01
(s, 1H), 7.78 —=7.71 (m, 2H), 7.70 (s, 3H), 7.50 — 7.46 (m, 2H), 5.02 — 4.85 (m,
1H), 4.58 — 4.43 (m, 1H), 4.27 — 4.15 (m, 1H), 3.73 — 3.59 (m, 1H), 3.29 — 3.17
(m, 1H), 2.47 (s, 3H), 2.26 — 2.11 (m, 1H), 1.93 — 1.61 (m, 3H).

3

Example 157: 1-(3-Trifluoromethylbenzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

MS (ESI): Mass calcd. for Co4H20FsN4O3S, 558.50; m/z found 559.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.24 (s, 1H), 8.30 (d, J = 8.3, 2H), 8.16
(s, 1H), 8.10 (d, J=7.9, 1H), 8.00 — 7.91 (m, 2H), 7.83 - 7.71 (m, 3H), 7.66 —
7.55 (m, 1H), 4.89 (dd, J=17.5,7.0, 1H), 4.55 (dd, J=17.4, 5.1, 1H), 4.30 —
4.18 (m, 1H), 3.76 — 3.64 (m, 1H), 3.29 — 3.15 (m, 1H), 2.32 - 2.19 (m, 1H),
2.02-1.87 (m, 1H), 1.87 — 1.67 (m, 2H).

Example 158: 1-(4-Trifluoromethylbenzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.
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FsC
MS (ESI): Mass calcd. for Co4H20FsN4O3S, 558.50; m/z found 559.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.24 (s, 1H), 8.30 (d, J = 8.2, 2H), 8.04
(d, J=8.3,2H), 7.94 (s, 1H), 7.87 (d, J = 8.5, 2H), 7.75 (d, J = 8.4, 2H), 7.64 —
5 7.55(m, 1H), 4.89 (dd, J=17.4,7.0, 1H), 4.62 —4.49 (m, 1H), 4.29 —4.18 (m,
1H), 3.76 — 3.65 (m, 1H), 3.31 — 3.14 (m, 1H), 2.31 - 2.17 (m, 1H), 2.01 - 1.86
(m, 1H), 1.86 — 1.67 (m, 2H).

Example 159: 1-(4-Cyanobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
10  (4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

PSS
Ho NN
N vak@
O:S: O
o CF

NC
MS (ESI): Mass calcd. for Ca4H20F3N503S, 515.51; m/z found 516.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.24 (d, J= 1.2, 1H), 8.28 (d, J = 8.1,
2H), 8.06 — 7.98 (m, 2H), 7.93 — 7.86 (m, 3H), 7.75 (d, J = 8.3, 2H), 7.55 (m,
15 1H), 4.86 (dd, J=17.5, 6.8, 1H), 4.56 (dd, J=17.5, 5.1, 1H), 4.22 (dd, J = 8.7,
3.0, 1H), 3.75-3.64 (m, 1H), 3.26 — 3.16 (m, 1H), 2.30 — 2.19 (m, 1H), 2.02 —
1.87 (m, 1H), 1.87 — 1.68 (m, 2H).

Example 160: 1-Benzenesulfonylpyrrolidine-2S-carboxylic acid [6-(4-

20 trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN
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MS (ESI): Mass calcd. for Ca3H21F3N4O3S, 490.50; m/z found 491.5
[M+H]". "H NMR (400 MHz, CDCI3) 8 9.23 (d, J= 1.3, 1H), 8.33 (d, J = 8.1,
2H), 8.00 (s, 1H), 7.94 — 7.88 (m, 2H), 7.74 (d, J = 8.2, 2H), 7.72 — 7.64 (m,
2H), 7.64 — 7.56 (m, 2H), 4.93 (dd, J=17.6, 7.4, 1H), 4.51 (dd, J=17.7, 5.0,
1H), 4.22 (dd, J = 8.8, 3.2, 1H), 3.67 (ddd, J = 10.4, 6.7, 3.7, 1H), 3.29 — 3.17
(m, 1H), 2.24 — 2.14 (m, 1H), 1.93 — 1.80 (m, 1H), 1.80 — 1.60 (m, 2H).

Example 161: 1-(Toluene-4-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN

MS (ESI): Mass calcd. for Ca4H23F3N4O3S, 504.53; m/z found 505.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.23 (d, J = 1.3, 1H), 8.33 (d, J = 8.1,
2H), 8.01 (s, 1H), 7.78 (d, J = 8.3, 2H), 7.75 (s, 2H), 7.72 - 7.63 (m, 1H), 7.39
(d,J=7.9,2H),4.94 (dd, J=17.6, 7.4, 1H), 4.50 (dd, J = 17.6, 4.9, 1H), 4.20
(dd, J=8.7, 3.3, 1H), 3.73 — 3.56 (m, 1H), 3.30 — 3.12 (m, 1H), 2.39 (s, 3H),
2.25-210 (m, 1H), 1.92 — 1.61 (m, 3H).

Example 162: 1-(4-Acetylbenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

PN
Ho NN
:N NJ\/\@\
O=g
=0 O
o CF,

o)

MS (ESI): Mass calcd. for C2sH23F3N4O4S, 532.54; m/z found 533.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.24 (d, J = 1.3, 1H), 8.31 (d, J = 8.1,
2H), 8.17 — 8.11 (m, 2H), 8.04 — 7.98 (m, 2H), 7.96 (s, 1H), 7.75 (d, J = 8.2,
2H), 7.67 — 7.57 (m, 1H), 4.90 (dd, J=17.5, 7.1, 1H), 4.54 (dd, J = 17.5, 5.0,
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1H), 4.23 (dd, J = 8.8, 3.0, 1H), 3.69 (ddd, J = 10.5, 7.0, 3.6, 1H), 3.29 — 3.17
(m, 1H), 2.68 (s, 3H), 2.26 — 2.17 (m, 1H), 1.97 — 1.83 (m, 1H), 1.82 — 1.64 (m,
2H).

Example 1630: 1-(4-Nitrobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

PN
Ho NN
N NJ\A@\
0 CF,

OuN

MS (ESI): Mass calcd. for Cy3H20F3NsOsS, 535.50; m/z found 536.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.24 (d, J= 1.2, 1H), 8.43 (d, J = 8.9,
2H), 8.28 (d, J=8.1, 2H), 8.10 (d, J = 9.0, 2H), 7.91 (s, 1H), 7.75 (d, J = 8.3,
2H), 7.59 — 7.48 (m, 1H), 4.86 (dd, J=17.5, 6.7, 1H), 4.57 (dd, J=17.5, 5.1,
1H), 4.31 —4.21 (m, 1H), 3.78 — 3.64 (m, 1H), 3.32 - 3.14 (m, 1H), 2.30 - 2.20
(m, 1H), 2.02 — 1.88 (m, 1H), 1.88 — 1.70 (m, 2H).

Example 164: 1-(1-Methyl-1H-imidazole-4-sulfonyl)-pyrrolidine-2S-carboxylic
acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

PSS
Ho NN
N NNK@\
%0 0 CF,
N
N-7

MS (ESI): Mass calcd. for C21H21F3NgO3S, 494.49; m/z found 495.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.20 (d, J = 1.3, 1H), 8.30 (d, J = 8.1,
2H), 8.14 — 8.03 (m, 1H), 7.99 (s, 1H), 7.73 (d, J = 8.3, 2H), 7.54 (d, J = 1.3,
1H), 7.48 (s, 1H), 4.97 (dd, J = 17.6, 7.7, 1H), 4.60 (dd, J = 8.9, 3.4, 1H), 4.47
(dd, J = 17.6, 4.8, 1H), 3.78 (s, 3H), 3.58 — 3.48 (m, 2H), 2.32 — 2.24 (m, 1H),
213 -2.01 (m, 1H), 1.98 — 1.79 (m, 2H).
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Example 165: 1-(4,5-Dichlorothiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic
acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

PN
Ho NN
N NM\@\
O:S
=0 O
o CF,

MS (ESI): Mass calcd. for C21H17Cl2F3N4O3S,, 565.42; m/z found 565.4
[M*]. "H NMR (400 MHz, CDCI3) 5 9.23 (d, J = 1.3, 1H), 8.27 (d, J = 8.1, 2H),
7.86 (s, 1H), 7.76 (d, J = 8.2, 2H), 7.57 — 7.50 (m, 1H), 7.48 (s, 1H), 4.87 (dd, J
=17.5,7.0, 1H), 4.54 (dd, J = 17.5, 5.1, 1H), 4.22 (dd, J = 8.2, 3.0, 1H), 3.75 -
3.65 (m, 1H), 3.33 — 3.23 (m, 1H), 2.35 - 2.24 (m, 1H), 2.03 - 1.92 (m, 2H),
1.92 - 1.79 (m, 1H).

Example 166: 1-(5-Chlorothiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

PN
Ho NN
N NJ\/\@\
O:S
=0 O
o CF

MS (ESI): Mass calcd. for Ca1H1sCIFsN403S2, 530.97; m/z found 531.4
[M+H]*. "H NMR (400 MHz, CDCI3) 5 9.23 (d, J = 1.3, 1H), 8.29 (d, J = 8.1,
2H), 7.90 (s, 1H), 7.75 (d, J = 8.2, 2H), 7.62 — 7.54 (m, 1H), 7.49 (d, J = 4.0,
1H), 7.05 (d, J = 4.0, 1H), 4.90 (dd, J = 17.5, 7.2, 1H), 4.52 (dd, J = 17.6, 5.1,
1H), 4.22 (dd, J = 8.3, 3.1, 1H), 3.76 — 3.63 (m, 1H), 3.36 — 3.23 (m, 1H), 2.33
—2.22 (m, 1H), 2.01 — 1.75 (m, 3H).

Example 167: 1-(Furan-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.
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MS (ESI): Mass calcd. for C21H19F3N4O4S, 480.46; m/z found 481.5
[M+H]*. "H NMR (400 MHz, CDCI3) 5 9.23 (d, J = 1.2, 1H), 8.29 (d, J = 8.1,
2H), 7.91 (s, 1H), 7.75 (d, J = 8.3, 2H), 7.64 (d, J = 0.9, 1H), 7.60 (s, 1H), 7.20
—-7.15 (m, 1H), 6.60 (dd, J = 3.5, 1.8, 1H), 4.90 (dd, J = 17.5, 7.2, 1H), 4.52
(dd, J=17.5,5.1, 1H), 4.43 (dd, J = 8.2, 3.4, 1H), 3.71 — 3.59 (m, 1H), 3.45-
3.37 (m, 1H), 2.35 — 2.24 (m, 1H), 2.00 — 1.85 (m, 2H), 1.82 - 1.70 (m, 1H).

Example 168: 1-(2-Trifluoromethylbenzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN

MS (ESI): Mass calcd. for C24H20FeN4O3S, 558.50; m/z found 559.5
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.20 (d, J = 1.2, 1H), 8.28 (d, J = 8.2,
2H), 8.21 - 8.13 (m, 1H), 7.97 — 7.90 (m, 1H), 7.88 (s, 1H), 7.80 — 7.67 (m,
4H), 7.39 — 7.30 (m, 1H), 4.77 (dd, J = 17.5, 6.7, 1H), 4.57 — 4.46 (m, 2H), 3.70
—3.59 (m, 1H), 3.47 — 3.35 (m, 1H), 2.38 — 2.23 (m, 1H), 2.15 - 1.86 (m, 3H).

Example 169: 1-(3,5-Difluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid
[6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN

MS (ESI): Mass calcd. for Cy3Hqg FsN4O3S, 526.48; m/z found 527.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.27 (d, J = 1.2, 1H), 8.30 (d, J = 8.1,
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2H), 8.01 (s, 1H), 7.77 (d, J = 8.3, 2H), 7.76 — 7.69 (m, 1H), 7.51-7.41 (m, 2H),
7.18 — 7.07 (m, 1H), 4.94 (dd, J = 17.4, 7.1, 1H), 4.59 (dd, J = 17.4, 5.1, 1H),
4.28 — 4.18 (m, 1H), 3.75 — 3.65 (m, 1H), 3.28 — 3.18 (m, 1H), 2.27 — 2.16 (m,
1H), 2.01 — 1.84 (m, 2H), 1.84 — 1.69 (m, 1H).

Example 170: 1-(Thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

(i
N N\)\/KO\
O:é:
b © 0 CFs
s

MS (ESI): Mass calcd. for Cz1H19 F3N4O3S,, 496.53; m/z found 497.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 9.25 (d, J = 1.2, 1H), 8.32 (d, J = 8.1,
2H), 8.01 (s, 1H), 7.79 — 7.66 (m, 5H), 7.23 (dd, J = 5.0, 3.8, 1H), 4.98 (dd, J =
17.5,7.4,1H), 4.55 (dd, J = 17.5, 4.9, 1H), 4.26 (dd, J = 8.5, 3.5, 1H), 3.76 —

3.65 (m, 1H), 3.37 — 3.26 (m, 1H), 2.26 — 2.16 (m, J = 10.5, 1H), 1.96 — 1.79
(m, 2H), 1.77 — 1.64 (m, 1H).

Example 171 was prepared using methods analogous to those
described for Example 103.

Example 171: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
chlorobiphenyl-3-yImethyl)-amide.

1O
N N
O=
Cl

|
\S:o o)

MS (ESI): Mass calcd. for CasH22CIFN203S, 472.96; m/z found 473.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 7.92 — 7.83 (m, 2H), 7.58 — 7.20 (m,
9H), 4.65 (dd, J = 15.1, 6.2, 1H), 4.53 (dd, J = 15.2, 5.7, 1H), 4.19 (dd, J = 8.6,
3.0, 1H), 3.63 — 3.52 (m, 1H), 3.23 — 3.10 (m, 1H), 2.28 — 2.17 (m, 1H), 1.87 —
1.59 (m, 3H).
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Examples 172 to 180 were prepared using methods analogous to those
described for Example 65.

Example 172: 1-(Thiophene-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

NN

MS (ESI): Mass calcd. for C21H19F3N4O3S,, 496.53; m/z found 4971
[M+H]". "H NMR (600 MHz, CDCI3) 5 9.24 (d, J = 1.2, 1H), 8.32 (d, J = 8.1,
2H), 8.08 (dd, J= 3.1, 1.3, 1H), 8.01 (s, 1H), 7.75 (d, J = 8.3, 2H), 7.74 — 7.67
(m, 1H), 7.54 (dd, J=5.1, 3.1, 1H), 7.42 (dd, J= 5.1, 1.3, 1H), 4.96 (dd, J =
17.5,7.4,1H), 4.52 (dd, J = 17.5, 4.9, 1H), 4.23 (dd, J = 8.7, 3.5, 1H), 3.73 —
3.62 (m, 1H), 3.26 (ddd, J = 8.8, 6.6, 6.6, 1H), 2.25 — 2.16 (m, 1H), 1.94 — 1.79
(m, 2H), 1.75 — 1.65 (m, 1H).

Example 173: 1-(2,5-Dichlorothiophene-3-sulfonyl)-pyrrolidine-2S-carboxylic
acid [6-(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

NN

MS (ESI): Mass calcd. for C21H17CI2F3sN4O3S;, 565.42; m/z found 565.0
[M*]. "H NMR (600 MHz, CDCI3) 8 9.23 (d, J = 1.2, 1H), 8.29 (d, J = 8.1, 2H),
7.93 (s, 1H), 7.75 (d, J = 8.3, 2H), 7.60 — 7.52 (m, 1H), 7.14 (d, J = 19.8, 1H),
490 (dd, J=17.5,7.1, 1H), 4.53 (dd, J = 17.5, 5.0, 1H), 4.45 (dd, J = 9.0, 3.2,
1H), 3.69 (ddd, J=10.5, 7.0, 3.9, 1H), 3.46 — 3.34 (m, 1H), 2.34 — 2.27 (m,
1H), 2.13 - 2.01 (m, 1H), 2.01 — 1.91 (m, 1H), 1.91 — 1.83 (m, 1H).
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Example 174: 1-(6-Chloropyridine-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.

o NTSN

N N\/k/\©\

O\/
=S~ O
© CF,

—

)
NN
Cl

"H NMR (500 MHz, CD2CI2)  9.26 (d, J = 1.2, 1H), 8.92 (d, J = 2.1,
1H), 8.36 (d, J = 8.1, 2H), 8.17 (dd, J = 8.4, 2.5, 1H), 7.99 (s, 1H), 7.80 (d, J =
8.3, 2H), 7.66 — 7.53 (m, 2H), 4.86 (dd, J = 17.4, 6.8, 1H), 4.58 (dd, J = 17.4,
5.2, 1H), 4.23 (dd, J = 8.7, 3.2, 1H), 3.78 — 3.66 (m, 1H), 3.34 — 3.19 (m, 1H),
2.28 — 2.14 (m, 1H), 2.06 — 1.85 (m, 2H), 1.84 — 1.72 (m, 1H).

Example 175: 4-(2S-{[6-(4-Trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-
carbamoyl}-pyrrolidine-1-sulfonyl)-benzoic acid.

NN

OH
MS (ESI): Mass calcd. for Cz4H21F3N4OsS, 534.51; m/z found 535.2
[M+H]". "H NMR (500 MHz, MeOD) & 8.96 (s, 1H), 8.91 — 8.83 (m, 1H), 8.23
(d, J=8.4,2H), 8.04 (d, J = 8.5, 2H), 8.01 (s, 1H), 7.85 (d, J = 8.4, 2H), 7.57
(d, J=8.5,2H),4.57 —4.44 (m, 1H), 4.37 — 4.25 (m, 1H), 4.06 — 3.91 (m, 1H),
3.54 - 3.42 (m, 1H), 3.17 - 3.03 (m, J= 3.3, 1.6, 1H), 1.83 — 1.68 (m, 3H), 1.50
—-1.31 (m, 1H).

Example 176: 1-(Furan-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide.
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MS (ESI): Mass calcd. for Ca1H1sF3Ns04S, 480.46; m/z found 481.1
[M+H]". "H NMR (500 MHz, CDCI3) 5 9.26 (s, 1H), 8.31 (d, J = 8.3, 2H), 8.04
(s, 1H), 8.01 (s, 1H), 7.76 (d, J = 8.8, 2H), 7.76 — 7.70 (m, 1H), 7.65 — 7.60 (m,
1H), 6.72 (s, 1H), 4.98 (dd, J = 17.8, 7.5, 1H), 4.54 (dd, J = 17.5, 4.9, 1H), 4.26
—4.18 (m, 1H), 3.73 = 3.65 (m, 1H), 3.29 — 3.19 (M, 1H), 2.29 — 2.21 (m, 1H),
2.04 — 1.89 (m, 2H), 1.86 — 1.75 (m, 1H).

Example 177: 1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethoxyphenyl)-pyrimidin-4-ylmethyl]-amide.

A
Ho NN
!\l N\/K/\@
O:S: o)
o OCF,

MS (ESI): Mass calcd. for CasHa0FsN4O4S, 524.49; m/z found 525.1
[M+H]". "H NMR (500 MHz, CDCI3) 5 9.19 (s, 1H), 8.25 (d, J = 8.5, 2H), 7.99 —
7.89 (m, 3H), 7.67 (s, 1H), 7.34 — 7.26 (m, 4H), 4.99 — 4.81 (m, 1H), 4.62 —
4.40 (m, 1H), 4.22 — 4.13 (m, 1H), 3.75 — 3.55 (m, 1H), 3.26 — 3.09 (m, 1H),
2.25-2.13 (m, 1H), 1.96 — 1.85 (m, 1H), 1.83 — 1.73 (m, 1H), 1.73 — 1.64 (m,
1H).

Example 178: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-

(6-trifluoromethyl-pyridin-3-yl)-pyrimidin-4-ylmethyl]-amide.

H Nl&N
N N = X
0= |

/]
w
1

o
o
\S
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MS (ESI): Mass calcd. for C22H19F4N503S, 509.48; m/z found 510.1
[M+H]". "H NMR (500 MHz, CDCI3) 8 9.50 (s, 1H), 9.26 (d, J = 1.1, 1H), 8.70
(d, J=8.2, 1H), 8.07 (s, 1H), 7.93 (dd, J = 8.8, 5.0, 2H), 7.81 (d, J = 8.2, 1H),
7.68 — 7.60 (m, 1H), 7.32 (dd, J = 8.5, 2H), 5.00 (dd, J=17.7, 7.7, 1H), 4.49
(dd, J=17.6, 4.8, 1H), 4.17 (dd, J = 8.8, 3.3, 1H), 3.76 — 3.59 (m, 1H), 3.24 —
3.09 (m, 1H), 2.23 — 2.16 (m, 1H), 1.96 — 1.76 (m, 2H), 1.76 — 1.67 (m, 1H).

Example 179: (2S)- 4,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2-
carboxylic acid [6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

MS (ESI): mass calcd. for Ca3H1sFsN4O3S, 544.1; m/z found, 545.1
[M+H]". "H NMR (500 MHz, CDCl3) 8 9.27 (s, 1H), 8.28 (d, J = 8.2, 2H), 7.93
(dd, J=8.8,4.9,3H), 7.76 (d, J= 8.3, 3H), 7.32 (t, J = 8.4, 2H), 4.85 (dd, J =
17.4,6.7, 1H), 4.65 (dd, J = 17.3, 5.3, 1H), 4.39 (dd, J = 9.8, 4.9, 1H), 3.97 —
3.83 (m, 1H), 3.72 — 3.58 (m, 1H), 2.76 — 2.68 (m, 1H), 2.49 — 2.33 (m, 1H).

Example 180: (2S)-1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2-
carboxylic acid [6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yImethyl]-amide.

F 2

Cl

MS (ESI): mass calcd. for C21H16CIFsN4O3S2, 566.0; m/z found, 567.1
[M+H]". "H NMR (500 MHz, CDCl3) 3 9.27 (s, 1H), 8.27 (d, J = 8.2, 2H), 7.92
(s, 1H),7.77 (d, J = 8.3, 3H), 7.53 (d, J = 4.1, 1H), 7.09 (d, J = 4.1, 1H), 4.86
(dd, J=17.3, 6.7, 1H), 4.65 (dd, J = 17.3, 5.4, 1H), 4.43 (dd, J = 9.9, 4.6, 1H),
4.02 - 3.85(m, 1H), 3.77 — 3.63 (m, 1H), 2.80 — 2.72 (m, 1H), 2.57 — 2.43 (m,
1H).
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Examples 181 to182 were prepared using methods analogous to those
described for example 113.

Example 181: (1S*, 25)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic
acid {1-[6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yl]-ethyl}-amide.

Ho
!\l NN\@\
SO; O :
F/Q CF

The title compound was generated as an 8:1 mixture of (S) to (R)
enantiomers. MS (ESI): mass calcd. for Co4H22F4N203S, 522.1; m/z found,
523.5 [M+H]". "H NMR for major only (500 MHz, CDCl3) & 9.32 — 9.25 (m, 1H),
8.36 (d, J = 8.2, 2H), 8.07 (app s, 1H), 7.98 — 7.88 (m, 2H), 7.81 — 7.68 (m,
2H),7.52(d, J=7.9, 1H), 7.34 — 7.22 (m, 2H), 5.23 (dd, J = 14.7, 7.3, 1H),
412 (dd, J=8.8, 3.4, 1H), 3.73 (ddd, J = 10.2, 6.7, 3.9, 1H), 3.29 — 3.19 (m,
1H), 2.26 — 2.12 (m, 1H), 1.96 — 1.75 (m, 2H), 1.77 — 1.58 (m, 4H).

Example 182: (1R*, 2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic
acid {1-[6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yl]-ethyl}-amide.

FS
Ho NN
N NN\@L
SO, O
Nos .

The title compound was generated as an 8:1 mixture of (S) to (R)
enantiomers. MS (ESI): mass calcd. for C24H22F4N203S, 522.1; m/z found,
523.5 [M+H]". "H NMR for major only (500 MHz, CDCls) 8 9.27 (s, 1H), 8.23 (d,
J=8.1,2H),7.98 -7.91 (m, 2H), 7.77 (dd, J=12.2,4.7, 3H), 7.68 (d, J = 7.7,
1H), 7.33 — 7.23 (m, 2H), 5.28 — 5.12 (m, 1H), 4.17 (dd, J = 8.7, 3.1, 1H), 3.63
(dd, J =13.7, 6.8, 1H), 3.23 (dt, J = 16.2, 8.2, 1H), 2.22 — 2.12 (m, 1H), 1.87 —
1.76 (m, 1H), 1.75 - 1.58 (m, 5H).

3

Examples 183 to 184 were prepared using methods analogous to those
described for example 65.
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Example 183: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
methyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

Y

Ho NOON
N NM@\
SO, O
Y :

MS (ESI): mass calcd. for Ca4H22F4N4O3S, 522.1; m/z found, 523.5
[M+H]*. "H NMR (500 MHz, CDCl3) § 8.32 (d, J = 8.12 Hz, 2H), 7.97-7.91 (m,
2H), 7.85-7.83 (m, 2H), 7.75 (d, J = 8.23 Hz, 2H), 7.33-7.27 (m, 1H), 4.91 (dd, J
=17.40, 7.26 Hz, 1H), 4.53 (dd, J = 17.41, 4.99 Hz, 1H), 4.19 (dd, J = 8.94,
3.26 Hz, 1H), 3.73-3.66 (m, 1H), 3.24-3.15 (m, 1H), 2.85 (s, 3H), 2.26-2.15 (m,
1H), 1.98-1.87 (m, 1H), 1.86-1.76 (m, 1H), 1.75-1.67 (m, 1H).

3

Example 184: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
trifluoromethyl-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
CF;

Ho NN

"H NMR (360 MHz, DMSO-dg) & 1.50 - 1.63 (m, 1 H), 1.80 - 1.94 (m, 3
H), 3.16 - 3.25 (m, 1 H), 3.47 - 3.56 (m, 1 H), 4.56 (dd, J=17.6, 5.8 Hz, 1 H),
4.65 (dd, J=17.8, 6.0 Hz, 1 H), 7.50 (t, J=8.8 Hz, 2 H), 7.95 (d, J=8.2 Hz, 2 H),
8.02 (dd, J=8.7, 5.2 Hz, 1 H), 8.36 (s, 1 H), 8.44 (d, J=8.1 Hz, 2 H), 9.03 (t,
J=6.0 Hz, 1 H).

Example 185: (2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid
[4-(4-trifluoromethyl-phenyl)-pyrimidin-2-yImethyl]-amide.

H NS
I
%/N\)\N/
OsJ
/®/S\\o ° CFa
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A mixture of C-[4-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-methylamine
(92 mg, 0.4 mmol), (S)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic
acid (99 mg, 0.4 mmol), N-(3-dimethylamniopropyl)-N’-ethylcarbodiimide
hydrochloride (139 mg, 0.72 mmol), 1-hydroxybenzotriazole (98 mg, 0.73
mmol), EtsN (0.15 mL, 1.10 mmol), and DMF (2 mL) was stirred at rt for 12
hours. After 12 h, MeOH (0.5 mL) was added to the reaction mixture and
resulting solution was purified by preparative reverse-phase HPLC to afford (35
mg, 19%) of a white solid. MS (ESI): mass calcd. for C,3H20F4N4O3S, 508.1;
m/z found, 509.5 [M+H]". "H NMR (500 MHz, CDCl;) 5 8.86 (d, J = 5.3, 1H),
8.38 (d, J=8.1, 2H), 8.37 — 8.33 (m, 1H), 7.99 —7.92 (m, 2H), 7.82 (d, J = 8.2,
2H), 7.70 (d, J=5.3, 1H), 7.30 = 7.25 (m, 1H), 4.93 — 4.76 (m, 2H), 4.31 — 4.22
(m, 1H), 3.69 (td, J=7.3, 3.7, 1H), 3.25 (id, /= 9.8, 6.7, 1H), 2.36 — 2.29 (m,
1H), 1.97 — 1.59 (m, 3H).

Examples 186 to 188 were prepared using methods analogous to those
described for Example 185.

Example 186: (2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid
[4-(4-trifluoromethyl-phenyl)-pyrimidin-2-yImethyl]-amide.

% CF,

MS (ESI): mass calcd. for C21H1sCIF3N403S2, 530.0; m/z found, 531.4
[M+H]". "H NMR (500 MHz, CDCls) 5 8.85 (d, J = 5.3, 1H), 8.36 (d, J = 8.1,
2H), 8.34 — 8.30 (m, 1H), 7.82 (d, J=8.2, 2H), 7.70 (d, J= 5.3, 1H), 7.50 (d, J
=4.0, 1H), 7.06 (d, J = 4.0, 1H), 4.93 — 4.76 (m, 2H), 4.34 — 4.24 (m, 1H), 3.71
(ddd, J=10.3,7.2,2.7, 1H), 3.32 (id, J = 9.8, 6.7, 1H), 2.45 — 2.34 (m, 1H),
2.00 — 1.68 (m, 3H).

Example 187: (2S)- 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid
[2-(4-trifluoromethyl-phenyl)-pyrimidin-4-yImethyl]-amide.
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MS (ESI): mass calcd. for Ca3H20F4N4O3S, 508.1; m/z found, 509.1
[M+H]". "H NMR (400 MHz, CDCI3) 5 8.81 (d, J = 5.1, 1H), 8.68 (d, J = 8.1,
2H), 8.23 (app br s, 1H), 7.99 — 7.89 (m, 2H), 7.77 (d, J = 8.3, 2H), 7.33 - 7.21
(m, 2H), 4.79 (dd, J = 17.9, 5.5, 1H), 4.63 (dd, J = 17.9, 5.0, 1H), 4.23 (dd, J =
8.7,2.6, 1H), 3.68 (ddd, J = 10.2, 7.2, 3.0, 1H), 3.21 (id, J = 9.8, 6.4, 1H), 3.06
(s, 1H), 2.34 —2.19 (m, 1H), 1.93 — 1.55 (m, 3H).

ZT
Z\ />
z—Z
9]
-

Example 188: (2S)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-carboxylic
acid [4-(4-trifluoromethyl-phenyl)-pyrimidin-2-ylmethyl]-amide.

HfN
oN N Nig
N
\\ S, O

g 0O CF

Cl

MS (ESI): mass calcd. for C21H1sCIF3N4O3S,, 530.0; m/z found, 531.1
[M+H]". "H NMR (400 MHz, CDCl3) 5 8.81 (d, J = 5.1, 1H), 8.66 (d, J = 8.1,
2H), 8.23 — 8.20 (m, 1H), 7.77 (d, J = 8.3, 2H), 7.50 (d, J = 4.0, 1H), 7.30 —
7.23 (m, 1H), 7.05 (d, J = 4.0, 1H), 4.79 (dd, J=17.9, 5.4, 1H), 4.62 (dd, J =
18.0, 5.0, 1H), 4.31 -4.22 (m, 1H), 3.69 (dd, J = 11.7, 4.9, 1H), 3.30 (dd, J =
12.9, 6.6, 1H), 2.40 — 2.27 (m, 1H), 1.95 - 1.74 (m, 3H).

3

The compounds of the following Examples 189 to 225 and 286 to 316
were obtained by our employer from a third party as library compounds and
therefore were known to us as compounds per se. We discovered that these
compounds have TRPA1-modulating activity, and that they therefore have
utility in the therapeutic compositions and methods according to the invention,
as reflected by the assay results for these compounds shown in Table 1.

Examples 189 to 282 were prepared using methods analogous to those
described for Example 1 substituting the appropriate amine to provide the
desired product.
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Example 189: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(4-benzyl-piperidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yimethyl]-

amide.
1
Ho NN
!\l NJ\/K@\
O:S: O
0 CF,
5 F

"H NMR (360 MHz, DMSO-dg) & 1.16 (qd, J=12.3, 3.9 Hz, 2 H), 1.50 -
1.61 (m, 1 H), 1.68 (d, J=12.7 Hz, 2 H), 1.73 - 1.90 (m, 4 H), 2.54 (d, J=7.1 Hz,
2 H), 2.89 (t, J=12.5 Hz, 2 H), 3.15 - 3.24 (m, 1 H), 3.45 - 3.53 (m, 1 H), 4.11 -
4.18 (m, 1 H), 4.25 (dd, J=17.1, 5.8 Hz, 1 H), 4.33 (dd, J=17.0, 6.1 Hz, 1 H),
10 4.83(d, J=12.4 Hz, 2 H), 7.16 - 7.22 (m, 3 H), 7.23 (s, 1 H), 7.29 (t, J=8.1, 7.0
Hz, 2 H), 7.49 (t, J=8.7 Hz, 2 H), 7.83 (d, J=8.2 Hz, 2 H), 8.00 (dd, J=8.7, 5.2
Hz, 2 H), 8.30 (d, J=8.1 Hz, 2 H), 8.73 (t, J=5.9 Hz, 1 H).

Example 190: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
15 (2S-hydroxymethyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

MS (ESI): mass calcd. for CogHagF4N504S, 607; m/z found 608 [M+H]".

R; (min) 1.52.
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Example 191: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(1S-hydroxymethyl-2-phenyl-ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-
4-yImethyl]-amide.

HO
NH

Ho NN
!\l N\)\/KQ\
O:S: o)
o CF

MS (ESI): mass calcd. for C3xH31F4Ns04S, 657; m/z found 658 [M+H]".
Rt (min) 1.54.

3

Example 192: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
10  cyclopropylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

MS (ESI): mass calcd. for CosH25F4Ns03S, 563; m/z found 564 [M+H]".
Rt (min) 1.52.

15 Example 193: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
cyclopentylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

163



WO 2010/141805 PCT/US2010/037381

MS (ESI): mass calcd. for CogH29F4N503S, 591; m/z found 592 [M+H]".
Rt (min) 1.62.

5 Example 194: 1-[4-({[1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carbonyl]-
amino}-methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-piperidine-4(R,S)-

carboxylic acid ethyl ester.

o (0]
Y
Ho NN
!\l NNKO\
O:S
=0 O
o CF,

MS (ESI): mass calcd. for C31H33F4NsO5S, 663; m/z found 664 [M+H]".
10 R¢(min) 1.62.

Example 195: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-

[2-(2,4-dichloro-phenyl)-ethylamino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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3

MS (ESI): mass calcd. for C31H27Cl2FaNsO3S, 695; m/z found 696
[M+H]". R (min) 1.69.

5 Example 196: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[2-
(1-methyl-pyrrolidin-2(R,S)-yl)-ethylamino]-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.

NH
Ho NN
!\l NJ\/K@\
O:S
=0 O
o CF

MS (ESI): mass calcd. for C3pHz4F4N6O3S, 634; m/z found 635 [M+H].
10 Ri(min) 1.24.

Example 197: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[2-

(3,4-dimethoxy-phenyl)-ethylamino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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F
MS (ESI): mass calcd. for C3zH33F4NsOsS, 687; m/z found 688 [M+H]".
R: (min) 1.55.

5 Example 198: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(4-methyl-[1,4]diazepan-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.

MS (ESI): mass calcd. for CogH32FsNsO3S, 620; m/z found 621 [M+H]".
10 R¢(min) 1.23.

Example 199: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-

[2-(4-sulfamoyl-phenyl)-ethylamino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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H2N\S//

MS (ESI): mass calcd. for C31H30F4sNgO5S2, 706; m/z found 707 [M+H]".
Rt (min) 1.43.

5 Example 200: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (6-
benzo[1,3]dioxol-5-yl-2-prop-2-ynylamino-pyrimidin-4-ylmethyl)-amide.

x
Ho NN
NN TN
O:S:Oo
(0]
o/
F

MS (ESI): mass calcd. for CosH24FN5sO5S, 537; m/z found 538 [M+H]".
Rt (min) 1.22.

10
Example 201: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-

benzo[1,3]dioxol-5-yl-2-[(pyridin-3-yImethyl)-amino]-pyrimidin-4-ylmethyl}-

amide.
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NN
NH
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N N ! =
i
O:S:O o)
(0]
o/
F

MS (ESI): mass calcd. for CooH27FNgO5S, 590; m/z found 591 [M+H]". R
(min) 1.19.

5 Example 202: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (6-
benzo[1,3]dioxol-5-yl-2-butylamino-pyrimidin-4-ylmethyl)-amide.

x
Ho NN
[\l N =
O:S:O 0O
(0]
o—/
F

MS (ESI): mass calcd. for Co7H30FN5O5S, 555; m/z found 556 [M+H]".
Rt (min) 1.47.
10
Example 203: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(2-pyridin-2-yl-ethylamino)-pyrimidin-4-ylmethyl]-amide.

168



WO 2010/141805 PCT/US2010/037381

=
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H NJ§N
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O:S:O O
O
o—/
F
MS (ESI): mass calcd. for C3pH29FNgOsS, 604; m/z found 605 [M+H]". R
(min) 1.18.

5 Example 204: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (6-
benzo[1,3]dioxol-5-yl-2-cyclopentylamino-pyrimidin-4-ylmethyl)-amide.

N

Ho NN
N N Z
ol

I

0
o—/
F
MS (ESI): mass calcd. for CogH30FN5O5S, 567; m/z found 568 [M+H]".
Rt (min) 1.49.

10
Example 205: 1-[4-Benzo[1,3]dioxol-5-yl-6-({[1-(4-fluoro-benzenesulfonyl)-
pyrrolidine-2S-carbonyl]-amino}-methyl)-pyrimidin-2-yl]-piperidine-4-carboxylic

acid ethyl ester.
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I
(AT
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o—/
F
MS (ESI): mass calcd. for C31H34FNs07S, 639; m/z found 640 [M+H]".
Rt (min) 1.53.

5 Example 206: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(4-pyridin-2-yl-piperazin-1-yl)-pyrimidin-4-ylmethyl]-

amide.
| AN
N
)
1
Ho NN
!\l N =
(0]
o/
F

MS (ESI): mass calcd. for Cs2H32FN7OsS, 645; m/z found 646 [M+H]. R;
10  (min) 1.18.

Example 207: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (6-
benzo[1,3]dioxol-5-yl-2-morpholin-4-yl-pyrimidin-4-ylmethyl)-amide.
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)
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o—/
F
MS (ESI): mass calcd. for Co7H25FN5O6S, 569; m/z found 570 [M+H]".
Rt (min) 1.44.

5 Example 208: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(3,4-dihydro-1H-isoquinolin-2-yl)-pyrimidin-4-ylmethyl]-

amide.
1
Ho NN
!\l N =
O:S:O (o)
(0]
o—/
F

MS (ESI): mass calcd. for C3oH30FN5O5S, 615; m/z found 616 [M+H]".
10  Ri(min) 1.50.

Example 209: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-prop-2-ynylamino-pyrimidin-4-ylmethyl]-amide.
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Br

MS (ESI): mass calcd. for CosH23BrFNsO3S, 571; m/z found 572 [M+H]".
Rt (min) 1.49.

5 Example 210: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-(1S-hydroxymethyl-2-phenyl-ethylamino)-pyrimidin-4-
ylmethyl]-amide.

X
Ho NN
!\j NNK@\
O:S: O
o Br

MS (ESI): mass calcd. for C31H31BrFNs0,S, 667; m/z found 668 [M+H]".
10  R¢(min) 1.55.

Example 211: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-cyclopentylamino-pyrimidin-4-ylmethyl]-amide.
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5

10

MS (ESI): mass calcd. for Ca7H2eBrFNsO5S, 601; m/z found 602 [M+H]".
R; (min) 1.51.

Example 212: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-(1(R,S)-phenyl-ethylamino)-pyrimidin-4-ylmethyl]-amide.

X
Ho NN
!\l N =
O:S
=0 O
0 Br
F

MS (ESI): mass calcd. for C3oH20BrFNsO3S, 637; m/z found 638 [M+H]".
Rt (min) 1.50.

Example 213: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(4-benzyl-piperidin-1-yl)-6-(4-bromo-phenyl)-pyrimidin-4-ylmethyl]-amide.
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MS (ESI): mass calcd. for CasH3sBrFNsO5S, 691; m/z found 692 [M+H]".
R; (min) 1.78.

5 Example 214: 1-[4-(4-Bromo-phenyl)-6-({[1-(4-fluoro-benzenesulfonyl)-
pyrrolidine-2S-carbonyl]-amino}-methyl)-pyrimidin-2-yl]-piperidine-4-carboxylic

acid ethyl ester.

Oy O~
X
Ho NN
!\l NNK@\
O:S
=0 O
0 Br

MS (ESI): mass calcd. for CaoH33BrFNsOsS, 673; m/z found 674 [M+H]".
10 R;(min) 1.64.

Example 215: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-butylamino-pyrimidin-4-ylmethyl]-amide.
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MS (ESI): mass calcd. for CaeH20BrFNsO3S, 589; m/z found 590 [M+H]".
Rt (min) 1.62.

5 Example 216: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-(4-pyridin-2-yl-piperazin-1-yl)-pyrimidin-4-ylmethyl]-amide.

()
N
H '\fk'\‘
N N\M@\
O=g
00 Br
F
MS (ESI): mass calcd. for C31H31BrFN-;O3S, 680; m/z found 680 [M']. R;
(min) 1.46.

10
Example 217: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-morpholin-4-yl-pyrimidin-4-yImethyl]-amide.
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)
N
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00 Br
F
MS (ESI): mass calcd. for C2sH27BrFNsO4S, 604; m/z found 604 [M+]. R
(min) 1.46.

5 Example 218: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-(4-methyl-[1,4]diazepan-1-yl)-pyrimidin-4-ylmethyl]-amide.

®

N
A

MS (ESI): mass calcd. for C2gH32BrFNgO3S, 631; m/z found 631 [M']. R;
(min) 1.25.
10
Example 219: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(4-bromo-phenyl)-2-[(pyridin-3-ylmethyl)-amino]-pyrimidin-4-ylmethyl}-amide.
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MS (ESI): mass calcd. for CagH26BrFNgO3S, 625; m/z found 625 [M*]. R;
(min) 1.27.

5 Example 220: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-(4-methyl-piperazin-1-yl)-pyrimidin-4-ylmethyl]-amide.

MS (ESI): mass calcd. for Co7H30BrFNgQO3S, 617; m/z found 617 [M']. R;
(min) 1.23.
10
Example 221: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(4-bromo-phenyl)-2-[2-(2,4-dichloro-phenyl)-ethylamino]-pyrimidin-4-ylmethyl}-

amide.
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Cl Cl
by
Ho NN
!\l N =
O\S:o © Br

MS (ESI): mass calcd. for CzoH27BrCl.FNsO3S, 707; m/z found 708
[M+H]". R; (min) 1.72.

5 Example 222: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
(4-bromo-phenyl)-2-(3,4-dihydro-1H-isoquinolin-2-yl)-pyrimidin-4-yImethyl]-

amide.
I
Ho NN
!\‘ NMK/\@\
O:S
=0 O
0 Br
F

MS (ESI): mass calcd. for C31H29BrFNsO3S, 650; m/z found 651 [M+H]".
10  R¢(min) 1.56.

Example 223: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(3-chloro-phenylamino)-pyrimidin-4-ylmethyl]-amide.
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Cl
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o/
F

MS (ESI): mass calcd. for Co9H25CIFNsO5S, 610; m/z found 610 [M*]. R;
(min) 1.54.

5 Example 224: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(4-chloro-phenylamino)-pyrimidin-4-ylmethyl]-amide.

MS (ESI): mass calcd. for Co9H25CIFN5O5S, 610; m/z found 610 [M*]. R;
(min) 1.54.
10
Example 225: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(4-fluoro-phenylamino)-pyrimidin-4-ylmethyl]-amide.

g
NH

Ho NN
N N A~
OI

o—/
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MS (ESI): mass calcd. for CagH25F2Ns505S, 593; m/z found 594 [M+H]".
Rt (min) 1.48.

Example 226: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
5  (2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethoxy-phenyl)-pyrimidin-4-
ylmethyl]-amide.

)
QI
N =

=0 © OCF,

Example 227: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(4-
10  fluoro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.

F

Example 228: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(2,6-dimethoxy-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-
15  ylmethyl}-amide.

180



PCT/US2010/037381

WO 2010/141805
L,
)
1
v
H l\f\N 0
N N
0=¢
= O
O 0
I
F

Example 229: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(4-
cyano-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.

)
N
H NJ§N
N N l =
O:S/
=0 O
o CN
5 F

Example 230: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(5-
fluoro-2-methoxy-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-
ylmethyl}-amide.
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Example 231: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(5-
fluoro-2-methoxy-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-
5 ylmethyl}-amide.

O
X
Ho NN
/N N 7 F
=0 O
O F
F

Example 232: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(2,5-dimethyl-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-
10 amide.
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F

Example 233: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(2,4-difluoro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-

5 amide.
o
O
N
H NS
NN A
0<d
=0 O
O F F
F

Example 234: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(3-trifluoromethoxy-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 235: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-
cyano-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.

pd

/

zZ
z

Wa

O
/!
‘jﬁ
Z I
—=Z

CN

Example 236: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(3,5-dimethyl-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-

amide.
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Example 237: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-
dimethylamino-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-

a,

5 ylmethyl}-amide.

)
X
Ho NN
/N N Z
OQS:O O
/N\
F

Example 238: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
benzo[1,3]dioxol-5-yl-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-
10 amide.
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Example 239: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-
chloro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.

pd

/

zZ
z

Wa

O
/!
‘jﬁ
Z I
—=Z

Cl

Example 240: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(2,6-dimethyl-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-

amide.
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Example 241: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(4-
chloro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.

Cl

Example 242: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(2-
chloro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.
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Example 243: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(3-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

)
Y
Ho NN
/N N 7
OQS:O O
CF;
F

Example 244: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(3-
chloro-4-fluoro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-
10  ylmethyl}-amide.
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Example 245: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(2-
fluoro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.

)
by
H l\f ~N F
,N N =
OQS:O o)

Example 246: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-
fluoro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.
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Example 247: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-o-tolyl-pyrimidin-4-ylmethyl}-amide.

O

X

Ho NN

,N N =
OQS:O O

Example 248: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(3,4-dichloro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-

amide.
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Example 249: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(3,5-difluoro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-

5 amide.
A
)
by
Ho NN
/N N = F
O:S:o 0
F
F

Example 250: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
(2,4-dichloro-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-
10 amide.
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Example 251: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-phenyl-pyrimidin-4-ylmethyl}-amide.

)
N
H N)§N
N N l 7
!
O\S:o O

Example 252: 1-(2-Chloro-4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
4-yImethyl]-amide.
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Example 253: 1-(3-Methoxy-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

)
1
Ho NN
/N NJ\A@\
O:S
=0 O
o CF4

Example 254: 1-(3-Chloro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 255: 1-(4-Methoxy-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

[i]
Ho NN
/N NJ\A@\
O=g
=0 O
o CF4
o\

Example 256: 1-(5-Fluoro-2-methyl-benzenesulfonyl)-pyrrolidine-2-carboxylic
acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
10  4-ylmethyl]-amide.
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Example 257: 1-(5-Chloro-2-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
5  4-ylmethyl]-amide.

)
Y
Ho N°ON
,N N =
O:S
=0 O
R %O CF3

Example 258: 1-(3,4-Difluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 259: 1-(3-Chloro-4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
5  4-ylmethyl]-amide.

()
1
Ho NN
IN N\/K/K@
O:S
=0 O
o CF4

Cl

Example 260: 1-(4-lsopropyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 261: 1-(2,3,4-Trifluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid
[2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

[ij
Ho NN
,N N =
O:S\
R 00 CFy

Example 262: 1-(3-Chloro-2-methyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
10  4-ylmethyl]-amide.
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Example 263: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

Example 264: 1-(Thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

10 amide.
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Example 265: 1-(4-Propyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-

ZT

5  ylmethyl]l-amide.

CF3

Example 266: 1-(2,5-Dimethyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid
[2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 267: 1-(2,4-Difluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

Example 268: 1-(2-Chloro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 269: 1-(4-Chloro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-

(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

)
Y
Ho NN
o ,N NJ\)\@\
=S=n O
o CF

Example 270: 1-(3-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 271: 1-(Toluene-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
5 amide.

Example 272: 1-Benzenesulfonyl-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
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Example 273: 1-(3-Chloro-2-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic

3

acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
5  4-ylmethyl]-amide.

[ij
Ho NN
,N N =
O:S
=0 O
0 CF4
F
Cl

Example 274: 1-(4-Acetyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 275: 1-(2,4,6-Trimethyl-benzenesulfonyl)-pyrrolidine-2-carboxylic acid
[2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

O

Y

H o N°ON

N N =
O:é\

CF3

Example 276: 1-(2-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Example 277: 1-(2-Chloro-6-methyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic

acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
5  4-ylmethyl]-amide.

CF3
Cl

Example 278: 1-(4-Chloro-2-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
10  4-ylmethyl]-amide.
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Example 279: 1-(Toluene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
5 amide.

Example 280: 1-(3-Chloro-4-methyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic
acid [2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-
10  4-ylmethyl]-amide.
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Example 281: 1-(3,5-Difluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

[ij
Ho NOON
0 \ " d
=8=n O
O CF,
F
F

Example 282: 1-(4-tert-Butyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
10  ylmethyl]-amide.
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Examples 283 to 284 were prepared using methods analogous to those
described for Example 102.

Example 283: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide.

H
,N N
O:S:o 0O

10 Example 284:. 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid
[6-(4-trifluoromethyl-phenyl)-pyridin-2-yImethyl]-amide.

Example 285 was prepared using methods analogous to those described
15  for Example 3.
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Example 285: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2,6-
bis-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
CF;

CF3

Examples 286 to 316 were prepared using methods analogous to those
described for Example 1.

Example 286: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(2-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

)
1
Ho NN
0 ) " ~
=8z O
o CF4
F

MS (ESI): Mass calcd. for Cs3H31FsNeO3S, 686.21; m/z found 687.7
[M+H]". "H NMR (400 MHz, CDCl3) 8 8.19 (d, J = 8.1, 3H), 7.95 — 7.85 (m, 2H),
7.72(d,J=8.2,2H),7.31-7.21 (m, 1H), 7.20 - 7.13 (m, 1H), 7.12 - 6.93 (m,
5H), 4.65 (dd, J=17.6, 5.4, 1H), 4.45 (dd, J=17.6, 4.7, 1H), 4.30 — 4.12 (m,
5H), 3.64 (ddd, J=10.1,7.2, 2.9, 1H), 3.28 — 3.23 (m, 4H), 3.23 — 3.14 (m, 1H),
2.32-2.20 (m, 1H), 1.83 (m, 1H), 1.74 — 1.58 (m, 2H).
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Example 287: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(4-methoxy-phenylamino)-pyrimidin-4-ylmethyl]-amide.

5 Example 288: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
benzo[1,3]dioxol-5-yl-2-[4-(4-methyl-piperazine-1-carbonyl)-phenylamino]-
pyrimidin-4-ylmethyl}-amide.

O
)
N
- x
Ho NN
,N N P
O:S:o o)
O
o/
F

10 Example 289: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(4-
bromo-phenyl)-2-[(2-hydroxy-ethyl)-isobutyl-amino]-pyrimidin-4-ylmethyl}-amide.

1

Ho NN

NN
O:S:oo
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Example 290: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
bromo-phenyl)-2-cyclopropylamino-pyrimidin-4-ylmethyl]-amide.

A

X
Ho NN
N N =
O:Sl:o O
Br
F

5 Example 291: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
bromo-phenyl)-2-prop-2-ynylamino-pyrimidin-4-ylmethyl]-amide.

'ﬁ

NH
Ho NN
N N%
o
=0 O
© CF;

Example 292: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-
10  benzo[1,3]dioxol-5-yl-2-[2-(2,4-dichloro-phenyl)-ethylamino]-pyrimidin-4-
ylmethyl}-amide.

Cl
NH
Cl
o NTSN
N l =
/
O=dey &
(0]
o/
F
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Example 293: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
bromo-phenyl)-2-(2-hydroxy-ethylamino)-pyrimidin-4-ylmethyl]-amide.
HO

INH

Ho NN
N S
otS:oo

Br

Example 294: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
[(pyridin-3-yImethyl)-amino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
B
Pz
by
Ho NN
N N P
OQS:O O
CF,
F

Example 295: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
bromo-phenyl)-2-(2-pyridin-2-yl-ethylamino)-pyrimidin-4-ylmethyl]-amide.

]
SN NH
QI
N N _
O:Sl:o (0] \)\/K@

Br
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Example 296: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
bromo-phenyl)-2-(4-methyl-piperidin-1-yl)-pyrimidin-4-ylmethyl]-amide.

ZTI

Br

5 Example 297: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
benzo[1,3]dioxol-5-ylmethyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide.

<O
O
)
N
H NJ§N
I
QT
otSl:o O

CF3

10 Example 298: 1-[4-({[1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carbonyl]-
amino}-methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-piperidine-3-

carboxylic acid amide.
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Example 299: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[2-
(3H-indol-3-yl)-ethylamino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide.

N
@J\/\N
AN

N

\)l\/\©\
0 © CF

I

O
/
‘jﬁ
ZT

3

Example 300: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(4-
bromo-phenyl)-2-[4-(4-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide.
F
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Example 301: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(4-
bromo-phenyl)-2-[2-(4-sulfamoyl-phenyl)-ethylamino]-pyrimidin-4-ylmethyl}-

amide.
HoN 2
S
/
1
Ho NN
N NJ\/\@\
0<d
=0 O
o Br
F

Example 302: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
bromo-phenyl)-2-(2S-hydroxymethyl-pyrrolidin-1-yl)-pyrimidin-4-ylmethyl]-amide.

Y
Ho NN
/N N\)\/\@\
O=g
=0 O
0 Br

Example 303: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(3,4-dihydro-1H-isoquinolin-2-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.
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Example 304: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(4-fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
5  ylmethyl]l-amide.

F
()
1
Ho NN
NANN A
O=g.

CF3

Example 305: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(4-benzo[1,3]dioxol-5-ylmethyl-piperazin-1-yl)-pyrimidin-
10  4-ylmethyl]-amide.
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Example 306: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(4-methyl-piperidin-1-yl)-pyrimidin-4-ylmethyl]-amide.

Example 307: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
(indan-1-ylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

10
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Example 308: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(1-
hydroxymethyl-2-methyl-propylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

Example 309: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-
(4-acetyl-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide.

O
)
X
Ho NN
/N NJ\/\@\
O:S
=0 O
0 CF

Example 310: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-
butylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
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Example 311: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-
benzo[1,3]dioxol-5-yl-2-(1-phenyl-ethylamino)-pyrimidin-4-ylmethyl]-amide.

NH
H N)%N
N N l =
!
(@]
o-/
5 F

Example 312: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-
pyridin-3-yl-ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

.
Nx NH

N™ N

Example 313: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(1-
phenyl-ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.
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Example 314: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-(4-
methyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide.

|
N

[i]
H o N°ON
/N NJ\A@\
O:S
=0 O
o CF4

Example 315: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-
morpholin-4-yl-ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide.
O/\
NG
NH
H N)*N
N NJ'\/\@\
O:SI
=0 O
0 CF4
10 F
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Example 316: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
bromo-phenyl)-2-(2-morpholin-4-yl-ethylamino)-pyrimidin-4-ylmethyl]-amide.

]

K/N\/\NH
N/I*N

Ho
O:SI
=0 O
o Br

Examples 317 to 417 were prepared using methods analogous to that
described for intermediate 6 wherein the appropriate amine, generated by
procedures analogous to the formation of intermediate 57, and the appropriate
acid, either intermediate 4 or intermediate 5, were employed to provide the
desired product.

Example 317: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-S2-carboxylic acid [2-
pyrrolidin-1-yl-6-(4-trifluoromethyl-phenyl)-pyridin-4-yImethyl]-amide.

FsC F

"H NMR (600 MHz, DMSO) 5 8.71 (t, J = 6.1 Hz, 1H), 8.27 (d, J = 8.1
Hz, 2H), 8.03 — 7.94 (m, 2H), 7.79 (d, J = 8.2 Hz, 2H), 7.53 — 7.45 (m, 2H), 7.18
(s, 1H), 6.45 (s, 1H), 4.38 (dd, J = 16.2, 6.3 Hz, 1H), 4.30 (dd, J = 16.2, 5.9 Hz,
1H), 4.1 (dd, J = 8.1, 4.1 Hz, 1H), 3.53 — 3.42 (m, 5H), 3.23 —3.13 (m, J =
10.0, 7.0 Hz, 1H), 1.99 — 1.92 (m, 4H), 1.89 — 1.74 (m, 3H), 1.60 — 1.49 (m,
1H).
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Example 318: 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-S2-carboxylic acid [6'-
(4-trifluoromethyl-phenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4'-yImethyl]-

amide.

FsC F

N I\OQ
I ~
Z

O O=d_
o)
N N

H

MS calcd. for CagHaoFaN4O3S, 590.64, m/z found 590.2 [M+H]". "H NMR
(400 MHz, DMSO) 5 8.66 (s, 1H), 8.23 (d, J = 8.1 Hz, 2H), 7.98 (dd, 2H), 7.78
(d, J = 8.3 Hz, 2H), 7.21 (s, 1H), 6.79 (s, 1H), 4.42 — 4.27 (m, 2H), 4.14 — 4.07
(m, 1H), 3.64 (d, J = 6.6 Hz, 5H), 3.48 (s, 1H), 3.26 — 3.10 (m, 3H), 1.89 — 1.73
(m, 3H), 1.68 — 1.43 (m, J = 22.0 Hz, 5H).

Example 319: 1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-S2-carboxylic acid
[6'-(4-trifluoromethyl-phenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4'-ylmethyl]-

amide.

FoC
P \s
O O=d_
S0
N N
H

MS calcd. for Co7HzsCIF3N4O5S;, 612.12, m/z found 613.2 [M+H]". 'H
NMR (400 MHz, DMSO) & 8.69 (t, J = 6.1 Hz, 1H), 8.22 (d, J = 8.1 Hz, 2H),
7.79 (d, J = 8.3 Hz, 2H), 7.69 (t, J = 6.2 Hz, 1H), 7.38 (d, J = 4.1 Hz, 1H), 7.18
(s, 1H), 6.76 (s, 1H), 4.38 (dd, J = 16.3, 6.2 Hz, 1H), 4.29 (dd, J = 16.2, 5.9 Hz,
1H), 4.12 (dd, J = 7.8, 4.0 Hz, 1H), 3.67 — 3.60 (m, 4H), 3.59 — 3.51 (m, 1H),
3.28 — 3.21 (m, 1H), 1.97 — 1.80 (m, 3H), 1.71 — 1.60 (m, 3H), 1.59 — 1.49 (m,
4H).
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Example 320: (2S)-N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(5-chlorothiophen-2-yl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-

carboxamide.

L

MS (ESI): mass calcd. for CagH24CIFsN4O3S2, 633.123 m/z found, 633.1
(100%), 635.1 (50%) [M+H]". DMSO-d6: 8.78 (t, J = 5.7Hz, 1H), 8.15 (d, J =
8.1Hz, 2H), 7.75 (d, J = 8.4Hz, 2H), 7.72 (d, J = 4.2Hz, 1H), 7.37-7.19 (m, 7H),
7.07 (s, 1H), 6.40 (s, 1H), 5.95-5.92 (m, 1H), 5.75-5.70(m, 1H), 4.86 (br s, 1H),
4.56 (d, J = 5.7Hz, 2H), 4.33-4.28 (m, 2H), 4.21-4.12 (m, 2H).

Example 321: (2S)-N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-carboxamide.

g
N\ NH
| F
& O O:S
1
O
H ——

MS (ESI): mass calcd. for C31H26F4N4O3S, 610.64 m/z found, 611.1
[M+H]". DMSO-d6: 8.73 (t, J = 6Hz, 1H), 8.18 (d, J = 8.1 Hz, 1H), 7.99-7.94
(m, 2H), 7.75 (d, J = 8.4 Hz, 2H), 7.47 (t, J = 8.4 Hz, 2H), 7.39-7.18 (m, 6H),
7.12 (s, 1H), 6.43 (s, 1H), 5.89 (d, J = 5.7 Hz, 1H), 5.71 (d, J = 4.5Hz, 1H), 4.88
(brs, 1H), 4.58 (d, J = 5.7Hz, 2H), 4.29-4.10 (m, 4H).

\

Example 322: N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-L-prolinamide.
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MS (ESI): mass calcd. for C31H2sF4N4O3S, 612.65 m/z found, 613.1
[M+H]". CDCl3: 8.11 (d, J = 8.1Hz, 2H), 7.89-7.85 (m, 2H), 7.66 (d, J = 8.1Hz,
2H), 7.41-7.23 (m, 7H), 7.07 (s, 1H), 6.44 (s, 1H), 4.68-4.60 (m, 3H), 4.34 (dd,
J=16.5Hz, 5.4Hz, 1H), 4.13-4.10 (m, 1H), 3.61-3.5 6 (m, 1H), 3.17-3.13 (m,
1H), 2.02-2.19 (m, 1H), 1.74-1.63 (m, 3H).

Example 323: N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(5-chlorothiophen-2-yl)sulfonyl]-L-prolinamide.

L

MS (ESI): mass calcd. for CagH26CIF3N4O3S,, 635.13 m/z found, 635.1
(100%), 637.1 (50%) [M+H]". CDCl3: 8.10 (d, J=8.1 Hz, 2H), 7.67 (d, J = 8.4
Hz, 2H), 7.45-7.30 (m, 6H), 7.05-7.02 (m, 2H), 6.39 (s, 1H), 4.66-4.58 (m, 3H),
4.34 (dd, J = 15.9Hz, 5.4Hz, 1H), 4.16 (d, J = 8.7Hz, 1H), 3.63-3.59 ( m, 1H),
3.28-3.22 (m, 1H), 2.28-2.27 (m, 1H), 1.87-1.78 (m, 3H).

Example 324: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-

fluorophenyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.
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MS (ESI): mass calcd. for C32H30CIF4Ns03S,, 708.2 m/z found, 708.1
(100), 709.1 (40), 710.1 (50), [M+H]". DMSO-d6: 8.77 (t, J = 5.7Hz, 1H), 8.27
(d, J=8.4 Hz, 2H), 8.21 (d, J=7.8 Hz, 2H), 7.73 (d, J = 3.9 Hz, 1H), 7.39 (d, J
= 3.9 Hz, 1H), 7.30 (s, 1H), 7.20-7.00 (m, 4H), 6.86 (s, 1H), 4.43-4.33 (m, 2H),
4.13-4.10 (m, 1H), 3.78 (br s, 4H), 3.56-3.54 (m, 1H), 3.33-3.27 (m, 1H), 3.14
(brs, 4H), 1.90-1.88 (m, 3H), 1.67-1.65 (m, 1H).

Example 325: N-({2-[4-(2-Fluorophenyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-L-

prolinamide.

7T
/©/F

0 O=
MS (ESI): mass calcd. for Ca4H32FsN503S, 685.72 m/z found, 686.2
[M+H]". DMSO-d6: 8.77 (d, J = 6.0 Hz, 1H), 8.30 (d, J = 8.1 Hz, 2H), 7.99 (dd,
J=8.4Hz 3.3 Hz, 2H), 7.82 (d, J = 8.1 Hz, 2H), 7.51 (t, J = 8.4 Hz, 2H), 7.34
(s, 1H), 7.21-7.00 (m, 4H), 6.91 (s, 1H), 4.42-4.36 (m, 2H), 4.14-4.10 (m, 1H),
3.80 (br s, 4H), 3.53-3.48 (m, 1H), 3.21-3.14 (m, 5H), 1.842-1.84 (m, 3H), 1.57-
1.55 (m, 1H).

=
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Example 326: (2S)-N-({2-[4-(2-Fluorophenyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-2,5-
dihydro-1H-pyrrole-2-carboxamide.

225



WO 2010/141805 PCT/US2010/037381

10

15

20

1 o

MS (ESI): mass calcd. for Ca4HsoFsN503S, 683.71 m/z found, 684.2
[M+H]". DMSO-d6: 8.84 (s, 1H), 8.28 (d, J = 8.4 Hz, 2H), 8.02-7.98 (m, 2H),
7.81(d, J=7.8 Hz, 2H), 7.49 (t, J = 8.4 Hz, 2H), 7.32 (s, 1H), 7.19-7.01 (m,
4H), 6.88 (s, 1H), 5.94-5.92 (m, 1H), 5.74-5.73 (m, 1H), 4.91 ( (m, 1H), 4.42-
4.16 (m, 4H), 3.78 (br s, 4H), 3.33 (br s, 4H).

Example 327: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-4-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.

N

| N

P
F3C (\
N
Ny N Cl
|/ (@] S\
0 0=
]
DY
H

MS (ESI): mass calcd. for C3H32CIF3NgO3S2, 705.23 m/z found, 705.2
(70), 7.07.2 (30) [M+H]". CDCl;: 8.56 (d, J = 5.7 Hz, 2H), 8.12 (d, J = 7.8 Hz,
2H), 7.66 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 4.2 Hz, 1H), 7.34-7.32 (m, 2H), 7.07
(s, 1H), 7.03 (d, J = 3.9 Hz, 1H), 6.64 (s, 1H), 4.72 (dd, J = 16.2 Hz, 7.5 Hz,
1H), 4.31 (dd, J = 16.2 Hz, 4.8 Hz, 1H), 4.17 (d, J = 5.4 Hz, 1H), 3.71-3.69 (m,
4H), 3.65-3.62 (m, 1H), 3.58 (s, 2H), 3.21-3.19 (m, 1H, including trance of
ether), 2.65-2.57 (m, 4H), 2.28-2.27 (m, 1H), 1.84-1.81 (m, 3H), 1.39 (t, 1H,
peak of ether).

Example 328: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-3-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.
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MS (ESI): mass calcd. for CssHz4F4NsO3S, 682.75 m/z found, 683.2
[M+H]". CDCl3: 8.57 (s, 1H), 8.53 (d, J = 3.3 Hz, 1H), 8.12 (d, J = 8.1 Hz, 2H),
7.89-7.85 (m, 2H), 7.71- 7.64 (m, 3H), 7.33-7.22 (m, 3H), 7.08 (s, 1H), 6.67 (s,
1H), 4.71 (dd, J = 16.2 Hz, 7.2 Hz, 1H), 4.33 (dd, J = 16.2 Hz, 5.1 Hz, 1H),
4.14-4.12 (m, 1H), 3.70 (br s, 4H), 3.62-3.58 (m, 3H), 3.18-3.13 (m, 1H), 2.63
(brs, 4H), 2.24-2.20 (m, 1H), 1.79-1.67 (m, 3H).

Example 329: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-4-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
dihydro-1H-pyrrole-2-carboxamide.

N

FsC N
L

N
0 O=
MS (ESI): mass calcd. for Cs4H32F4NsO3S, 680.73 m/z found, 681.2
[M+H]". CDCls: 8.57 (d, J = 5.7 Hz, 2H), 8.14 (d, J = 8.1 Hz, 2H), 7.89-7.84 (m,
2H), 7.66 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 5.4 Hz, 2H), 7.28-7.22 (m, 2H), 7.10
(s, 1H), 6.69 (s, 1H), 5.81-5.74 (m, 2H), 4.90 -4.89 (m, 1H), 4.77 (dd, J = 16.2
Hz, 7.5 Hz, 1H), 4.31-4.18 (m, 3H), 3.72 (br s, 4H), 3.57 (s, 2H), 2.58 (br s, 4H).
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Example 330: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-2-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-2,5-dihydro-
1H-pyrrole-2-carboxamide.
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MS (ESI): mass calcd. for CysH23CIF3sNs03S,, 634.1 m/z found, 634.1
(90), 636.1 (40), [M+H]". CDCls: 8.56 (d, J = 3.9 Hz, 1H), 8.08 (d, J = 7.8 Hz,
2H), 7.65-7.62 (m, 3H), 7.43-7.35 (m, 3H), 7.17 (t, J = 6.9 Hz, 1H), 7.05 (s, 1H),
6.97 (t, J = 3.6 Hz, 2H), 6.44 (s, 1H), 5.87-5.70 (m, 3H), 4.90 -4.89 (m, 1H),
4.74 (s, 2H), 4.68-4.59 (m, 1H), 4.34-4.13 (m, 3H).

Example 331: N-({2-(Dimethylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-L-prolinamide.

FsC
N\
F
Z 0] O:é
1
N
H

MS (ESI): mass calcd. for CosH26F4N4O3S, 550.58 m/z found, 551.2
[M+H]". CDCl3: 8.14 (d, J =7.5 Hz, 2H), 7.92-7.88 (m, 2H), 7.68 (d, J = 8.1 Hz,
2H), 7.29 (br, 1H), 7.26 (1H, overlapped with CDCl; peak), 7.03 (s, 1H), 6.60 (s,
1H), 4.68 (dd, J = 15.6 Hz, 6.6 Hz, 1H), 4.4 0 (dd, J = 16.2 Hz, 4.5 Hz, 1H),
415 (d, J = 5.7 Hz, 1H), 3.63-3.62 (m, 1H), 3.21-3.14 (m, 7H), 2.24-2.22 (m,
1H), 1.82-1.69 (m, 3H) DMSO-d6: 8.72 (br s, 1H), 8.26 (d, J = 7.2 Hz, 2H),
7.98-7.95 (m, 2H), 7.78 (d, J = 7.5 Hz, 2H), 7.51-7.46 (m, 2H), 7.21 (s, 1H),
6.64 (s, 1H), 4.40-4.34 (m, 2H), 4.12-4.10 (m, 1H), 3.51-3.49 (m, 1H), 3.20-3.10
(m, 7H),1.82-1.79 (m, 3H), 1.54-1.52 (m, 1H).

|
N ~

o

Example 332: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(dimethylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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F3C

MS (ESI): mass calcd. for C24H24CIF3N4O3S,, 573.06 m/z found, 573.1
(100), 575.0 (50), [M+H]". CDCls: 8.15 (d, J = 8.1 Hz, 2H), 7.67 (d, J = 8.1 Hz,
2H), 7.46 (d, J = 5.6 Hz, 1H), 7.04 (d, J = 3.9 Hz, 1H), 6.99 (s, 1H), 6.51 (s,
5 1H), 4.68 (dd, J = 15.3 Hz, 6.6 Hz, 1H), 4.37 (dd, J = 16.2 Hz, 4. 8 Hz, 1H),
4.19-4.17 (m, 1H), 3.66-3.60 (m, 1H), 3.26-3.22 (m, 1H), 3.18 (s, 6H), 2.30-2.29
(m, 1H), 1.86-1.76 (m, 3H).

Example 333: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(2-methylpyrrolidin-1-
10  yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

FsC
Ny b Cl
| p P \
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1
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H

MS (ESI): mass calcd. for Cy7H25CIF3N4O3S,, 613.13 m/z found, 613.1
(100), 615.1 (50), [M+H]". CDCl3; 8.13 (d, J = 8.1 Hz, 2H), 7.67 (d, J = 8.1 Hz,
2H), 7.47 (d, J= 3.9 Hz, 1H), 7.04 (d, J = 3.9 Hz, 1H), 6.91 (s, 1H), 6.37 (s,

15 1H), 4.64 (dd, J = 15.6 Hz, 6.6 Hz, 1H), 4.38 (dd, J = 15.6 Hz, 5.1 Hz, 2H), 4.18
(d, J=6.0 Hz, 1H), 3.65-3.63 (m, 2H), 3.47-3.45 (m, 1H), 3.29-3.20 (m, 1H),
2.31-2.33 (m, 1H), 2.16-2.00 (m, 3H), 1.81-1.76 (m, 4H), 1.29 (d, J = 6.3 Hz,
3H).

20 Example 334: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(dimethylamino)-

6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-

carboxamide.
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F3C

MS (ESI): mass calcd. for C24H22CIF3N4O3S,, 571.04 m/z found, 571.0
(100), 573.0 (50), [M+H]". CDCls: 8.15 (d, J = 7.8 Hz, 2H), 7.67 (d, J = 8.4 Hz,
2H), 7.47 (d, J = 3.9 Hz, 1H), 7.19 (br s, 1H), 7.03 (d, J = 3.9 Hz, 1H), 7.00 (s,
5 1H), 6.52 (s, 1H), 5.89-5.88 (m, 1H), 5.79-5.76 (m, 1H), 4.94-4 .93 (m, 1H),
4.72 (dd, J=15.9 Hz, 7.2 Hz, 1H), 4.39-4.20 (m, 3H), 3.18 (s, 6H).

Example 335: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
F,C

10

MS (ESI): mass calcd. for Cy3H22CIF3N4O3S,, 559.03 m/z found, 559.0
(100), 561.0 (50), [M+H]". CDCI3: 8.11 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.1 Hz,
2H), 7.47 (d, J= 3.9 Hz, 1H), 7.05 (d, J = 3.9 Hz, 1H), 7.02 (s, 1H), 6.41 (s,
1H), 4.92 (br s, 1H), 4.69 (dd, J = 15.9 Hz, 7.2 Hz, 1H), 4.34 (dd, J = 15.9 Hz,
15 5.1 Hz, 1H), 4.20-4.18 (m, 1H), 3.67-3.61 (m, 1H), 3.27-3.24 (m, 1H), 3.01 (s,
3H), 2.31-2.30 (m, 1H), 1.87-1.78 (m, 3H).

Example 336: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-(2-methylpyrrolidin-1-yl)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

F,C
| F
/ O O:\é
1
20

MS (ESI): mass calcd. for CagH30F4N4O3S, 590.65 m/z found, 591.2

[M+H]". CDCls: 8.17 (d, J = 8.1 Hz, 2H), 7.92-7.87 (m, 2H), 7.68 (d, J = 8.1 Hz,
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2H), 7.33-7.20 (m, 2H), 7.00 (s, 1H), 6.36 (s, 1H), 4.64 (dd, J = 15.0 Hz, 6Hz,
1H), 4.42-4.33 (m, 2H), 4.17-4.14 (m, 1H), 3.64 -3.58 (m, 2H), 3.45-3.42 (m,
1H), 3.18-3.15 (m, 1H), 2.26-2.22 (m, 1H), 2.09-1.99 (m, 3H), 1.79-1.66 (m,
4H), 1.30 (d, J = 6.3Hz, 3H).

Example 337: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
FsC

MS (ESI): mass calcd. for CasH24F4N4O3S, 536.55 m/z found, 537.1
[M+H]". CDCls: 8.13 (d, J = 7.8 Hz, 2H), 7.93-7.88 (m, 2H), 7.69 (d, J = 8.1 Hz,
2H), 7.39-7.37 (m, 1H), 7.30-7.25 (m, 2H), 7.03 (s, 1H), 6.48 (s, 1H), 4.72 (dd,
J=16.2 Hz, 7.2 Hz, 1H), 4.36 (dd, J = 16.2 H z, 5.4 Hz, 1H), 4.17-4.14 (m, 1H),
3.67-3.61 (m, 1H), 3.21-3.13 (m, 1H), 3.02 (d, J = 5.1 Hz, 3H), 2.26-2.22 (m,
1H), 1.85-1.69 (m, 3H).

Example 338: (2S)-N-({2-(Dimethylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-
4-ylimethyl)-1-[(4-fluorophenyl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-carboxamide.
FsC

MS (ESI): mass calcd. for CysH24F4N4O3S, 548.56 m/z found, 549.1
[M+H]". CDCl3: 8.16 (d, J = 8.1 Hz, 2H), 7.90-7.86 (m, 2H), 7.68-7.65 (d, J =
8.1 Hz, 2H), 7.28-7.20 (m, 2H), 7.04 (s, 1H), 6.56 (s, 1H), 5.84-5.81 (m, 1H),
5.75-5.72 (m, 1H), 4.92-4.89 (m, 1H), 4.73 (dd, J = 16.2 Hz, 7.2 Hz, 1H), 4.38-
4.29 (m, 2H), 4.18-4.11 (m, 1H), 3.19 (s, 6H).
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Example 339: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-2-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.

F3C \N

N\ NH Cl
|/ 2 S\
0O O=g—X
1
e
H

MS (ESI): mass calcd. for Ca2H32CIF3NeO3S2, 705.23 m/z found, 705.2
(25), 706.2 (15), [M+H]". CDCls: 8.60 (d, J = 4.2 Hz, 1H), 8.12 (d, J = 8.4 Hz,
2H), 7.72-7.65 (m, 3H), 7.51-7.45 (m, 2H), 7.22-7.18 (m, 1H), 7.07 (s, 1H), 7.04
(d, J=3.9 Hz, 1H), 6.64 (s, 1H), 4.71 (dd, J = 15.2 Hz, 7.5 Hz, 1H), 4.33 (dd, J
=15.2 Hz, 5.1 Hz, 1H), 4.19-4.16 (m, 1H), 3.77-3.75 (m, 6H), 3.67-3.60 (m,
1H), 3.28-3.19 (m, 1H), 3.19-2.29 (m, 4H), 2.30-2.28 (m, 1H), 1.90-1.76 (m,
3H).

Example 340: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-4-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
dihydro-1H-pyrrole-2-carboxamide.

Z N
F5C )

Jooa 3
*Q

H

—

MS (ESI): mass calcd. for CasHaoCIFsNgO3S2, 703.21 m/z found, 7.03.2
(10), 705.1 (5), [M+H]*. CDCls: 8.58 (d, J = 5.4 Hz, 2H), 8.12 (d, J = 8.1 Hz,
2H), 7.67 (d, J = 8.1 Hz, 2H), 7.47 (d, J = 3.9 Hz, 1H), 7.35 (d, J = 4.8 Hz, 2H),
7.20-7.16 (m, 1H), 7.08 (s, 1H), 7.04 (d, J = 3.9 Hz, 1H), 6.66 (s, 1H), 5.89-5.87
(m, 1H), 5.80-5.78 (m, 1H), 4.94-4.93 (m, 1H), 4.79 (dd, J = 15.9 Hz, 7.2 Hz,
1H), 4.40-4.20 (m, 3H), 3.74 (br s, 4H), 3.59 (s, 2H), 2.61 (br s, 4H).
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Example 341: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-3-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.

7
FsC ~_N

N.__NH
A

Cl
| o 9
1
N
H

MS (ESI): mass calcd. for CzH32CIF3NgO3S2, 705.23 m/z found, 705.2
(15), 706.2 (5), [M+H]". CDCl;: 8.58 (s, 1H), 8.55-8.53 (m, 1H), 8.11 (d, J =
8.1 Hz, 2H), 7.79 (br s, 1H), 7.66 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 4.2 Hz, 1H),
7.31-7.29 (m, 2H), 7.07 (s, 1H), 7.04 (d, J = 4.2 Hz, 1H), 6.64 ( s, 1H), 4.73 (dd,
J=16.2 Hz, 7.5 Hz, 1H), 4.32 (dd, J = 16.2 Hz, 4.8 Hz, 1H), 3.72 (br s, 4H),
3.67-3.61 (m, 3H), 3.25-3.22 (m, 1H), 2.63 (br s, 4H), 2.29-2.27 (m, 1H), 1.86-
1.76 (m, 3H).

Example 342: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-4-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.

FsC ™
N -NH
| F
S O O:\é
S
H
MS (ESI): mass calcd. for CaaHzaF4NeO3S, 682.75 m/z found, 683.2
(15), 684.2 (5), [M+H]". CDCls: 8.57 (d, J = 5.7 Hz, 2H), 8.13 (d, J = 8.1 Hz,
2H), 7.90-7.85 (m, 2H), 7.66 (d, J = 8.1 Hz, 2H), 7.35-7.23 (m, 4H), 7.10 (s,
1H), 6.69 (s, 1H), 4.72 (dd, J = 16.2 Hz, 7.2 Hz, 1H), 4.33 (dd, J = 16.2 Hz, 4.8

Hz, 1H), 4.14-4.12 (m, 1H), 3.75 (br s, 4H), 3.62-3.60 (m, 3H), 3.15-3.13 (m,
1H), 2.63 (br s, 4H), 2.22-2.21 (m, 1H), 1.71-1.67 (m, 3H).
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Example 343: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(pyridin-4-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.

FsC X

MS (ESI): mass calcd. for C3oH25FsN503S, 649.62 m/z found, 650.1
5 [M+H]". CDCls: 8.52 (d, J = 5.1 Hz, 2H), 7.97 (d, J = 8.1 Hz, 2H), 7.87-7.83 (m,
2H), 7.61 (d, J = 8.4 Hz, 2H), 7.46 (t, J = 6.0 Hz, 1H), 7.31-7.24 (m, 3H), 7.05
(s, 1H), 6.39 (s, 1H), 5.23 (t, J= 6.0 Hz, 1H), 4.64 (d, J = 5.7 Hz, 2H), 4.54 (dd,
J=16.2 Hz, 6.6 Hz, 1H), 4.39 (dd, J = 16.2 Hz, 5.7 Hz, 1H), 4.31 (dd, J=13.2
Hz, 4.5 Hz, 1H), 385-3.71 (m, 1H), 3.64-3.52 (m, 1H), 2.73-2.59 (m, 1H), 2.37-
10  2.20 (m, 1H).

Example 344: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-4-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-2,5-dihydro-
1H-pyrrole-2-carboxamide.

FsC x

15 ==

MS (ESI): mass calcd. for CaoHasFaNsO5S, 611.62 m/z found, 612.2
[M+H]*. CDCls: 8.53 (d, J = 5.4 Hz, 2H), 8.00 (d, J = 8.1 Hz, 2H), 7.87-7.83 (m,
2H), 7.62 (d, J = 8.4 Hz, 2H), 7.32-7.22 (m, 4H), 7.09 (s, 1H), 6.46 (s, 1H),
5.78-5.76 (m, 1H), 5.71-5.70 (m, 1H), 5.18 (t, J = 6.0 Hz, 1H), 4.87 (br s, 1H),
20  4.74-4.65 (m, 3H), 4.35-4.11 (m, 3H).
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Example 345: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-3-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-2,5-dihydro-
1H-pyrrole-2-carboxamide.

7
FsC ~_N

N\ NH Cl
| = 2 > \
0O O=g—X
1
e

H

—

MS (ESI): mass calcd. for C2sH23CIF3Ns503S2, 634.1 m/z found, 634.0
(10) [M+H]". CD30D: 8.89 (s, 1H), 8.75 (d, J = 5.4 Hz, 2H), 8.63 (d, J = 8.1
Hz, 2H), 8.08-8.00 (m, 3H), 7.78 (d, J = 8.4 Hz, 2H), 7.62 9d, J = 3.9 Hz, 1H),
7.28 (s, 1H), 7.21 (d, J = 3.9 Hz, 1H), 6.85 (s, 1H), 5. 97-5.94 (m, 1H), 5.76-
5.73 (m, 1H), 4.93-4.90 (m, 3H), 4.64 (d, J = 16.2 Hz, 1H), 4.44-4.19 (m, 3H).

Example 346: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-3-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-2,5-dihydro-
1H-pyrrole-2-carboxamide.

7
FsC N

MS (ESI): mass calcd. for CaoH2sFsNsO3S, 611.62 m/z found, 612.2
[M+H]". CDCls: 8.63 (s, 1H), 8.49 (d, J = 4.2 Hz, 1H), 8.04 (d, J = 8.1 Hz, 2H),
7.89-7.85 (m, 2H), 7.80 (d, J = 7.8 Hz, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.31-7.20
(m, 3H), 7.08 (s, 1H), 6.47 (s, 1H), 5.81-5.72 (m, 2H), 5.16 (br s, 1H), 4.91-4.88
(m, 1H), 4.71-4.63 (m, 3H), 4.37-4.13 (m, 3H).

Example 347: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-2-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.
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MS (ESI): mass calcd. for CzsH25CIF3sNs03S,, 636.12 m/z found, 636.1
(55), 637.1 (20), [M+H]". CDCls: 8.56 (d, J = 4.2 Hz, 1H), 8.07 (d, J = 8.1 Hz,
2H), 7.65-7.62 (m, 3H), 7.45 (d, J = 4.2 Hz, 1H), 7.37-7.30 (m, 3H), 7.19-7.15
(m, 1H), 7.04 (s, 1H), 7.01 (d, J = 4.2 Hz, 1H), 6.42 (s, 1H), 5.7 6 (br s, 1H),
4.74 (s, 2H), 4.58 (dd, J = 16.2 Hz, 7.2 Hz, 1H), 4.31 (dd, J = 16.2 Hz, 5.4 Hz,
1H), 4.16 (d, J = 5.7 Hz, 1H), 3.69-3.60 (m, 1H), 3.26-3.18 (m, 1H), 2.25-2.21
(m, 1H), 1.83-1.74 (m, 3H), (3.70 and 1.22 trace of ethanol).

Example 348: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-2-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.
"]
F
3C SN
N\ NH
| F
P O O:\\

S

I
NJKLN)
H

MS (ESI): mass calcd. for CssHz4F4NsO3S, 682.75 m/z found, 683.2
[M+H]". CDCls: 8.59 (d, J = 4.5 Hz, 1H), 8.13 (d, J = 8.4 Hz, 2H), 7.90-7.85 (m,
2H), 7.70-7.64 (m, 3H), 7.47-7.45 (m, 1H), 7.36-7.34 (m, 1H), 7.32-7.16 (m,
2H), 7.09 (s, 1H), 6.66 (s, 1H), 4.69 (dd, J = 15.9 Hz, 7.2 Hz, 1H), 4.34 (dd, J =
15.9 Hz, 5.1 Hz, 1H), 4.14-4.12 (m, 1H), 3.73 (br s, 6H), 3.63-3.57 (m, 1H),
3.18-3.10 (m, 1H), 2.66 (br s, 4H), 2.25-2.21 (m, 1H), 1.84-1.64 (m, 3H).

Example 349: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-3-ylethyl)amino]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for CaiH2eFsNsO3S, 627.67 m/z found, 628.2
[M+H]". DMSO-d6: 8.70 (br s, 2H), 8.42 (d, J = 4.5 Hz, 1H), 8.14 (d, J= 7.8
Hz, 2H), 8.03-7.98 (m, 2H), 7.85 (d, J = 7.8 Hz, 1H), 7.77 (d, J = 7.8 Hz, 2H),
7.51 (t, J = 8.1 Hz, 2H), 7.38-7.34 (m, 2H), 7.16 (s, 1H), 6.49 (s, 1H), 5.23 (t, J
= 6.6Hz, 1H), 4.30-4.22 (m, 2H), 4.15-4.12 (m, 1H), 3.53-3.50 (m, 1H), 3.24-
3.22 (m, 1H), 1.845-1.83 (m, 3H), 1.56-1.54 (m, 4H).

Example 350: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-3-
ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-
pyrrole-2-carboxamide.

7
FsC N
NH

| F

e} O:é
1
N
H —

MS (ESI): mass calcd. for C31H27F4N503S, 625.65 m/z found, 626.2
[M+H]". DMSO-d6: 8.72 (t, J = 5.7 Hz, 1H), 8.66 (s, 1H), 8.38 (d, J = 4.5 Hz,
1H), 8.09 (d, J = 8.4 Hz, 2H), 7.99-7.95 (m, 2H), 7.81 (d, J = 7.8 Hz, 1H), 7.73
(d, J=8.1Hz, 2H), 7.47 (t, J = 8.7 Hz, 2H), 7. 34-7.27 (m, 2H), 7.10 (s, 1H),
6.45 (s, 1H), 5.90 (d, J=4.5 hz, 1H), 5.72 (d, J = 4.5 Hz, 1H), 5.20-5.16 (m,
1H), 4.89-4.88 (m, 1H), 4.31-4.10 (m, 4H), 1.51 (d, J = 7.2 Hz, 3H).

N
AN
=

Example 351: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-3-
ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-
pyrrole-2-carboxamide.
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MS (ESI): mass calcd. for CagH25CIF3sNs03S,, 648.13 m/z found, 648.1
(45), 649.1 (15), 650.1 (25), [M+H]". DMSO-d6: 8.75 (t, J = 5.7 Hz, 1H), 8.66
(s, 1H), 8.38 (d, J = 4.5 Hz, 1H), 8.08 (d, J = 8.1 Hz, 2H), 7.82-7.71 (m, 4H),
7.38-7.27 (m, 3H), 7.07 (s, 1H), 6.44 (s, 1H), 5.95 (d, J = 4.5 Hz, 1H), 5.76 (d, J
=5.7 Hz, 1H), 5.20-5.16 (m, 1H), 4.89-4.88 (m, 1H), 4.33-4.14 (m, 4H), 1.51 (d,
J=6.9 Hz, 3H).

Example 352: N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(5-chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-L-prolinamide.

g

MS (ESI): mass calcd. for C29H24CIFsN4O3S2, 671.11 m/z found, 671.0
(100), 673.1 (50), [M+H]". CDCl;: 8.08 (d, J = 7.8 Hz, 2H), 7.66 (d, J = 8.1 Hz,
2H), 7.48 (dd, J = 4.2 Hz, 1.2 Hz, 1H), 7.41-7.26 (m, 5H), 7.22-7.20 (m, 1H),
7.06 (dd, J = 3.9Hz, 1.2 Hz, 1H), 7.03 (s, 1H), 6.35 (s, 1H), 5.05 ( br s, 1H),
4.61(d, J = 5.4 Hz, 2H), 4.58-4.35 (m, 3H), 3.84-3.77 (m, 1H), 3.71-3.62 (m,
1H), 2.81-2.76 (m, 1H), 2.46-2.39 (m, 1H).

Example 353: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-2-

ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
dihydro-1H-pyrrole-2-carboxamide.
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MS (ESI): mass calcd. for Cs4H32F4NsO3S, 680.73 m/z found, 681.2
[M+H]". CDCl3: 8.58 (d, J = 4.5 Hz, 1H), 8.13 (d, J = 8.4 Hz, 2H), 7.88-7.84 (m,
2H), 7.70-7.64 (m, 3H), 7.48-7.45 (m, 1H), 7.27-7.16 (m, 3H), 7.10 (s, 1H), 6.68
(s, 1H), 5.82-5.80 (m, 1H), 5.74-5.71 (m, 1H), 4.90-4.88 (m, 1H), 4.75 (dd, J =
16.2 Hz, 7.5 Hz, 1H), 4.36-4.25 (m, 3H), 3.73 (br s, 6H), 2.66 (br s, 4H).

Example 354: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-2-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
dihydro-1H-pyrrole-2-carboxamide.

|
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MS (ESI): mass calcd. for CaHaoCIFsNgO3sS2, 703.21 m/z found, 703.2
(50), 705.2 (25), [M+H]'. CDCls: 8.59 (d, J = 4.8 Hz, 1H), 8.12 (d, J = 8.1 Hz,
2H), 7.70-7.64 (m, 3H), 7.49-7.44 (m, 2H), 7.21-7.17 (m, 2H), 7.07 (s, 1H), 7.02
(d, J = 3.9 Hz, 1H), 6.64 (s, 1H), 5.88-5.85 (m, 1H), 5.77-5.76 ( m, 1H), 4.93-
4.90 (m, 1H),4.75 (dd, J = 16.2Hz, 7.5 Hz, 1H), 4.38-4.17 (m, 3H), 3.74 (br s,
6H), 2.66 (br s, 4H).

Example 355: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-3-

ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
dihydro-1H-pyrrole-2-carboxamide.
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MS (ESI): mass calcd. for CaH3oCIFsNgO3sS2, 703.21 m/z found, 703.1
(40), 705.1 (20), [M+H]". CDCls: 8.58 (d, J = 1.2Hz, 1H), 8.53 (d, J = 3.6 Hz,
1H), 8.1 (d, J = 8.1 Hz, 2H), 7.75-7.73 (m, 1H), 7.66 (d, J = 8.4 Hz, 2H), 7.45
(d, J = 4.2 Hz, 1H), 7.30-7.26 (m, 1H), 7.21-7.18 (m, 1H), 7.07 (s, 1H), 7.02 (d,
J = 3.9 Hz, 1H), 6.65 (s, 1H), 5.88-5.85 (m, 1H), 5.79-5.76 (m, 1H), 4.93-4.91
(m, 1H), 4.76 (dd, J = 16.2, Hz, 7.8Hz, 1H), 4.38-4.17 (m, 3H), 3.70 (br s, 4H),
3.59 (s, 2H), 2.59 (br s, 4H).

Example 356: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-4-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.

FsC X

MS (ESI): mass calcd. for CssH32FsNeO3S, 718.73 m/z found, 719.2
(50), 720.2 (20), [M+H]". CDCls: 8.61 (d, J = 6.0 Hz, 2H), 8.12 (d, J = 8.4 Hz,
2H), 7.90-7.86 (m, 2H), 7.66 (d, J = 8.1 Hz, 2H), 7.40 (d, J = 5.7 Hz, 1H), 7.32-
7.26 (m, 2H), 7.08 (s, 1H), 6.64 (s, 1H), 4.64 (dd, J = 16.2 Hz, 6.9 Hz, 1H), 4.45
(dd, J=16.2 Hz, 5.4 Hz, 1H), 4.36-4.31 (m, 1H), 3.84-3.66 (m, 6H), 3.54 (s,
2H), 2.73-2.60 (m, 5H), 2.36-2.26 (m, 1H).

Example 357: 4,4-Difluoro-N-({2-[4-(2-fluorophenyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-L-

prolinamide.
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0

MS (ESI): mass calcd. for CaaH3oF7N5O3S, 721.7 m/z found, 722.1
[M+H]". CDCls: 8.14 (d, J = 8.1 Hz, 2H), 7.97-7.87 (m, 2H), 7.68 (d, J = 8.1 Hz,
2H), 7.34-7.20 (m, 3H), 7.11 (s, 1H), 7.08-6.93 (m, 4H), 6.70 (s, 1H), 4.65 (dd,
5 J=15.9Hz, 6.9 Hz, 1H), 4.47 (dd, J = 15.9 Hz, 5.7 Hz, 1H), 4.37-4.33 (m, 1H),
3.88-3.78 (m, 6H), 3.23-3.20 (m, 4H), 2.75-2.70 (m, 1H), 2.37-2.26 (m, 1H),.

Example 358: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(2-
fluorophenyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
10  prolinamide.

0

MS (ESI): mass calcd. for C3oH28CIFsN503S,, 744.18 m/z found, 744.1
(100), 746.1 (55), [M+H]". CDCls: 8.14 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.1 Hz,
2H), 7.52-7.49 (m, 1H), 7.10-6.93 (m, 6H), 6.67 (s, 1H), 4.64 (dd, J = 15.9Hz,
15 6.6 Hz, 1H), 4.50-4.38 (m, 2H), 3.93-3.82 (m, 5H), 3.72-3.60 (m, 1H), 3.25-3.20
(m, 4H), 2.83-2.79 (m, 1H), 2.49-2.38 (m, 1H).

Example 359: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-

fluorophenyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
20  dihydro-1H-pyrrole-2-carboxamide.
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0

MS (ESI): mass calcd. for C32H2sCIF4Ns03S,, 706.19 m/z found, 706.1
(100), 708.1 (50), [M+H]". DMSO-d6: 8.93 (br s, 1H), 8.32 (d, J = 8.1 Hz, 2H),
7.87-7.80 (m, 3H), 7.44 (d, J = 3.6 Hz, 1H), 7.34 (s, 1H), 7.22-7.04 (m, 4H),
6.89 (s, 1H), 6.02-6.01 (m, 1H), 5.84-5.81 (m, 1H), 4.97 (br s, 1H), 4 .48-4.25
(m, 4H), 3.82 (br s, 4H), 3.81 (br s, 4H).

Example 360: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-(methylamino)-6-
[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.
FsC

MS (ESI): mass calcd. for CasH22FsN4O3S, 572.53 m/z found, 573.2
[M+H]". CDCls: 8.10 (d, J = 8.1 Hz, 2H), 7.93-7.88 (m, 2H), 7.69 (d, J = 8.1 Hz,
2H), 7.56 (br s, 1H), 7.33-7.26 (m, 2H), 6.97 (s, 1H), 6.50 (s, 1H), 4.64 (dd, J =
16.2 Hz, 6.9 Hz, 1H), 4.45 (dd, J = 16.2 Hz, 5.4 Hz, 1H), 4.35 (dd, J = 9.9 Hz,
4.5 Hz, 1H), 3.90-3.87 (m, 1H), 3.64-3.60 (m, 1H), 2.99 (s, 3H), 2.78-2.66 (m,
1H), 2.43-2.31 (m, 1H).

Example 361: (2S)-N-({2-(4-Benzylpiperazin-1-yl)-6-[4-

(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-2,5-
dihydro-1H-pyrrole-2-carboxamide.
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MS (ESI): mass calcd. for CssHa3FaNsO3S, 679.74 m/z found, 680.2
(100), 681.2 (40), [M+H]". CDCls: 8.14 (d, J = 7.8 Hz, 2H), 7.85-7.81 (m, 2H),
7.66 (d, J = 8.1 Hz, 2H), 7.36-7.19 (m, 7H), 7.11 (s, 1H), 6.67 (s, 1H), 5.79-5.77
(m, 1H), 5.69-5.67 (m, 1H), 4.88 (br s, 1H), 4.75-4.73 (m, 1H), 4.31-4.25 (m,
2H), 4.13-4.11 (m, 1H), 3.70 (br s, 4H), 3.57 (s, 2H), 2.58 (br s, 4H).

Example 362: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(pyridin-3-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.

3
F3C \N

MS (ESI): mass calcd. for CaoHasFeNsOsS, 649.62 m/z found, 650.0
[M+H]". CD5OD: 8.78 (s, 1H), 8.63 (d, J = 5.4 Hz, 1H), 8.53 (d, J = 8.4 Hz, 1H),
7.98-7.88 (m, 5H), 7.67 (d, J = 8.1 Hz, 2H), 7.29 (t, J = 8.4 Hz, 2H), 7.21 (s,
1H), 6.80 (s, 1H), 4.42 (s, 2H), 4.26 (t, J = 7 .2 Hz, 1H), 3.82-3.66 (m, 2H),
2.48-2.38 (m, 2H).

Example 363: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-3-

ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.
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MS (ESI): mass calcd. for CssH32FsNeO3S, 718.73 m/z found, 719.2
(70), 702.2 (25), [M+H]". CDCls: 8.58 (s, 1H), 8.55 (d, J = 4.2 Hz, 1H), 8.11 (d,
J=8.1 Hz, 2H), 7.90-7.86 (m, 2H), 7.66 (d, J = 8.1 Hz, 2H), 7.32-7.26 (m, 4H),
5 7.08 (s, 1H), 6.64 (s, 1H), 4.64 (dd, J = 16.2 Hz, 6.6 Hz, 1H), 4.64 (dd, J = 16.2
Hz, 5.4 Hz, 1H), 4.33 (dd, J = 10.2 Hz, 4.5 Hz, 1H), 3.88-3.54 (m, 8H), 2.78-
2.61(m, 5H), 2.40- 2.27 (m, 1H).

Example 364: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-4-
10  ylmethyl)aminol]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
2\
FsC x !

Cl
S
I

MS (ESI): mass calcd. for CzgH25CIF3N503S,, 636.12 m/z found, 636.1
(5), [M+H]". CDCl3: 8.53 (d, J = 5.1 Hz, 2H), 7.99 (d, J = 8.1 Hz, 2H), 7.63 (d,
J=8.1Hz, 2H), 7.45 (d, J = 3.9 Hz, 1H), 7.37 (d, J = 5.1 Hz, 2H), 7.31-7.29 (m,
15  1H), 7.06-7.03 (m, 2H), 6.42 (s, 1H), 5.24 (br s, 1H), 4.70-4.62 (m, 3H), 4.28
(dd, J = 16.2 Hz, 5.1 Hz, 1H), 4.16-4.14 (m, 1H), 3.64-3.61 (m, 1H), 3.21-3.18
(m, 1H), 2.24-2.23 (m, 1H), 1.84-1.75 (m, 3H), (3.18 and 1.35 trace of ethanol).

1]
-d-o

N._NH
|\
/OO
N

H

ol

Example 365: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-3-
20  ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
dihydro-1H-pyrrole-2-carboxamide.
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MS (ESI): mass calcd. for Cs4H32F4NsO3S, 680.73 m/z found, 681.2
[M+H]". CDCl3: 8.58 (s, 1H), 8.55 (s, 1H), 8.13 (d, J = 8.1 Hz, 2H), 7.89-7.85
(m, 2H), 7.66 (d, J = 8.1 Hz, 2H), 7.29-7.23 (m, 2H), 7.10 (s, 1H), 6.70 (s, 1H),
5.83-5.81 (m, 1H), 5.75-5.73 (m, 1H), 4.90 (br s, 1H), 4.78 (dd, J=16.2 Hz, 7.8
Hz, 1H), 4.37-4.13 (m, 3H), 3.73-3.61 (m, 6H), 2.61 (br s, 4H).

Example 366: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(pyridin-
3-ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.

7
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Cl
| o 9
]
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HM
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MS (ESI): mass calcd. for CaH3oCIFsNgO3sS2, 741.21 m/z found, 741.1
(15), 742.1 (5), [M+H]". CDCls: 8.58 (s, 1H), 8.54 (d, J = 4.5 Hz, 1H), 8.11 (d,
J=8.1 Hz, 2H), 7.73 (br s, 1H), 7.66 (d, J = 7.8 Hz, 2H), 7.49 (d, J = 3.9 Hz,
1H), 7.30-7.26 (m, 2H), 7.08-7.05 (m, 2H), 6.60 (s, 1H), 4.63 (dd, J = 15.9 Hz,
6.6 Hz, 1H), 4.48-4.36 (m, 2H), 3.92-3.81 (m, 1H), 3.69-3.59 (M, 7H), 2.82-2.77
(m, 1H), 2.59 (br s, 4H), 2.52-2.37 (m, 1H).

Example 367: N-({2-(4-Benzylpiperazin-1-yl)-6-[4-

(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(5-chlorothiophen-2-yl)sulfonyl]-L-

prolinamide.
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MS (ESI): mass calcd. for C33H33CIFsNs03S,, 704.24 m/z found, 704.1
(100), 706.1 (50), [M+H]+. CDCl3: 8.12 (d, J = 8.1 Hz, 2H), 7.66 (d, J = 8.1 Hz,
2H), 7.45 (d, J = 4.2 hz, 1H), 7.36-7.26 (m, 5H), 7.06-7.03 (M, 2H), 6.62 (s,
1H), 4.69 (dd, J = 15.9 Hz, 7.2 Hz, 1H), 4.32 (dd, J = 16.2 Hz, 5.1 Hz, 1H),
4.29-4.16 (m, 1H), 3.69-3.57 (m, 7H), 3.28-3.22 (m, 1H), 2.58 (br s, 4H), 2.29-
2.28 (m, 1H), 1.85-1.76 (m, 3H).

Example 368: (2S)-N-({2-(4-Benzylpiperazin-1-yl)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(5-chlorothiophen-2-yl)sulfonyl]-
2,5-dihydro-1H-pyrrole-2-carboxamide.

F3C (\
N
N N of
| = 2 > \
0O O=g—X
1
e
H ——

MS (ESI): mass calcd. for CasHa1CIFsNsO3Sy, 702.22 miz found, 702.1
(100), 704.1 (50), [M+H]". CDCls: 8.12 (d, J = 8.1 Hz, 2H), 7.66 (d, J = 8.1 Hz,
2H), 7.46 (d, J = 3.9 Hz, 1H), 7.38-7.26 (m, 4H), 7.20-7.18 (m, 1H), 7.06 (s,
1H), 7.03-7.01 (m, 1H), 6.63 (s, 1H), 5.88-5.86 (m, 1H), 5.79-5.77 (m, 1H),
4.92 (brs, 1H), 4.81-4.76 (m, 1H), 4.32-4.23 (m, 3H), 3.69 (br s, 4H), 3.57 (s,
2H), 2.58 (br s, 4H).

Example 369: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-
methylpropyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.
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MS (ESI): mass calcd. for CaoH3sCIFsNsO3sS2, 670.22 m/z found, 670.1
(100), 672.1 (45), [M+H]". CDCls: 8.13 (d, J = 8.1 Hz, 2H), 7.66 (d, J = 8.1 Hz,
2H), 7.46 (d, J = 3.9 Hz, 1H), 7.05-7.03 (m, 2H), 6.62 (s, 1H), 4.72-4.64 (m,
1H), 4.37-4.30 (m, 1H), 4.19-4.16 (m, 1H), 3.68-3.60 (m, 5H), 3.26-3 .23 (m,
1H), 2.52 (br s, 4H), 2.30-2.29 (m, 1H), 2.15-2.11 (m, 2H), 1.88-1.76 (m, 4H),
0.93 (d, J = 6.6 Hz, 6H).

Example 370: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(2-methylpropyl)piperazin-
1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

Y
Yoy

N
O O=
MS (ESI): mass calcd. for Cs2Hs7F4N503S, 647.74 m/z found, 648.2

(100), 649.2 (40), [M+H]". CDCl3:8.13 (d, J = 8.1 Hz, 2H), 7.93-7.86 (m, 2H),
7.66 (d, J = 8.1 Hz, 2H), 7.35-7.23 (m, 2H), 7.08 (s, 1H), 6.67 (s, 1H), 4.70 (dd,
J=16.2 Hz, 7.2 Hz, 1H), 4.35 (dd, J = 16.2 Hz, 5.1 Hz, 1H), 4.15 -4.13 (m, 1H),
3.73 (br s, 4H), 3.64-3.58 (m, 1H), 3.19-3.12 (m, 1H), 2.59 (br s, 4H), 2.25-2.08
(m, 3H), 1.89-1.63 (m, 4H), 0.95 (d, J = 6.6 Hz, 6H).

=

[@)]

N
| AN
=
N

H

o

Example 371: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-3-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.
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MS (ESI): mass calcd. for CzsH25CIF3sNs03S,, 636.12 m/z found, 636.1
(20), 637.1 (5), [M+H]". CDCl;: 8.63 (s, 1H), 8.50 (d, J = 4.5 Hz, 1H), 8.01 (d,
J=8.1Hz, 2H), 7.84 (d, J=7.8 Hz, 1H), 7.63 (d, J = 8.1 Hz, 2H), 7.47 (d, J =
3.9 Hz, 1H), 7.34-7.30 (m, 2H), 7.05-7.02 (m, 2H), 6.44 (s, 1H), 4.68-4.60 (m,
3H), 4.28 (dd, J = 16.2 Hz, 4.8 Hz, 1H), 4.17-4.14 (m, 1H), 3.65-3.63 (m, 1H),
3.25-3.19 (m, 2H), 2.25-2.24 (m, 1H), 1.84-1.75 (m, 3H). (3.22 and 1.38, trace
of ethanol).

Example 372: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide.

FsC

MS (ESI): mass calcd. for CasH22F4N4O3S, 534.54 m/z found, 535.1
[M+H]". CDCl3: 8.12 (d, J = 7.8 Hz, 2H), 7.90-7.86 (m, 2H), 7.67 (d, J = 7.8 Hz,
2H), 7.35-7.23 (m, 3H), 7.03 (s, 1H), 6.49 (s, 1H), 5.82-5.80 (m, 1H), 5.75-5.73
(m, 1H), 5.36 (br s, 1H), 4.91 (br s, 1H), 4.7 5 (dd, J = 16.2 Hz, 7.5 Hz, 1H),
4.35-4.13 (m, 3H), 3.00 (d, J = 3Hz, 3H).

Example 373: N-({2-(4-Benzylpiperazin-1-yl)-6-[4-

(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-L-

prolinamide.
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MS (ESI): mass calcd. for CssH3sF4N503S, 681.76 m/z found, 682.2
(100), 683.2 (40), [M+H]". CDCl3: 8.12 (d, J = 7.5 Hz, 2H), 7.90-7.85 (m, 2H),
7.66 (d, J = 8.1 Hz, 2H), 7.34-7.23 (m, 7H), 7.09 (s, 1H), 6.67 (s, 1H), 4.78-4.72

(m, 1H), 4.34-4.30 (m, 1H), 4.14-4.11 (m, 1H), 3.70-3.58 (m, 7H), 3.18-3.13 (m,
1H), 2.59 (br s, 4H), 2.24-2.21 (m, 1H), 1.80-1.75 (m, 3H).

Example 374: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(pyridin-2-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.

F3C N

MS (ESI): mass calcd. for C3oH25FsN503S, 649.62 m/z found, 650.2
(20), 651.2 (5), [M+H]". CD3OD: 8.56 (d, J = 5.7 Hz, 1H), 8.33 (t, J = 8.1 Hz,
1H), 7.94-7.84 (m, 5H), 7.72 (t, J = 6.6 Hz, 1H), 7.61 (d, J = 8.1 Hz, 2H), 7.30-
7.24 (m, 3H), 6.84 (s, 1H), 4.91 (s, 2H), 4.43 (s, 2H), 4.27 (t, J=7.5 Hz, 1H),
3.87-3.65 (m, 2H), 2.48-2.41 (m, 2H).

Example 375: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(pyridin-

2-yImethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.
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MS (ESI): mass calcd. for CaHsoCIFsNsOsS2, 741.21 m/z found, 741.1
(70), 743.0 (30), [M+H]". CDCls: 8.60 (d, J = 4.2 Hz, 1H), 8.10 (d, J = 7.8 Hz,
2H), 7.67-7.65 (m, 3H), 7.50-7.45 (m, 2H), 7.26-7.22 (m, 2H), 7.08-7.06 (m,
2H), 6.61 (s, 1H), 465-4.60 (m, 1H), 4.48-4.36 (m, 2H), 3.92-3.59 (m, 8H), 2.82-
2.66 (m, 5H), 2.52-2.42 (m, 1H).

Example 376: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(dimethylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-4,4-difluoro-L-prolinamide.
FsC

N IL Cl

~
® e
0 O=xg—X
1
NJKCZ
H
F

MS (ESI): mass calcd. for C24H22CIFsN4O3S,, 609.04 m/z found, 609.0
(100), 611.0 (50), [M+H]". CDCls: 8.12 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.4 Hz,
2H), 7.53 (d, J= 3.9 Hz, 1H), 7.08 (d, J = 3.9 Hz, 1H), 6.99 (s, 1H), 6.53 (s,
1H), 4.63-4.39 (m, 3H), 3.88 (q, J = 11.1 Hz, 1H), 3.70 (q, J = 12 .6 Hz, 1H),
3.19 (s, 6H), 2.82-2.75 (m, 1H), 2.49-2.40 (m, 1H).

Example 377: N-({2-(4-Benzylpiperazin-1-yl)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(5-chlorothiophen-2-yl)sulfonyl]-
4,4-difluoro-L-prolinamide.

250



WO 2010/141805

10

15

20

PCT/US2010/037381

F,C (\ N

MS (ESI): mass calcd. for CasHa1CIFsNsO3sSz, 740.22 miz found, 740.1
(100), 742.1 (50), [M+H]*. CDCls: 8.11 (d, J = 8.1 Hz, 2H), 7.66 (d, J = 8.1 Hz,
2H), 7.49 (d, J = 4.2 Hz, 1H), 7.38-7.22 (m, 5H), 7.07-7.04 (m, 2H), 6.58 (s,
1H), 4.59 (dd, J = 15.6 Hz, 5.7 Hz, 1H), 4.48-4.36 (m, 2H), 3.88-3.7 9 (m, 1H),
3.68-3.62 (m, 5H), 3.57 (s, 2H), 2.82-2.77 (m, 1H), 2.58 (br s, 4H), 2.48-2.38
(m, 1H).

Example 378: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(pyridin-4-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.

F4C X

MS (ESI): mass calcd. for CasH23CIFsNsO3S2, 672.1 m/z found, 672.1
(10), 673.1 (5), [M+H]". CDCls: 8.57 (s, 2H), 7.98 (d, J = 8.1 Hz, 2H), 7.65 (d,
J = 8.1 Hz, 2H), 7.50 (d, J = 3.9 Hz, 1H), 7.41-7.33 (m, 3H), 7.08-7.05 (m, 2H),
6.46 (s, 1H), 4.70-4.56 (m, 3H), 4.45-4.35 (m, 2H), 3.88-3.81 ( m, 1H), 3.70-
3.57 (m, 1H), 2.76-2.73 (m, 1H), 2.50-2.40 (m, 1H).

Example 379: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(methylamino)-6-

[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-

carboxamide.
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FsC

MS (ESI): mass calcd. for Cy3H20CIF3N4O3S,, 557.02 m/z found, 557.0
(100), 559.0 (50), [M+H]". CDCls: 8.10 (d, J = 8.1 Hz, 2H), 7.65 (d, J = 8.1 Hz,
2H), 7.44 (d, J = 3.9 Hz, 1H), 7.30- 7.26 (m, 1H), 7.02-6.99 (m, 2H), 6.37 (s,
5 1H), 5.86-5.84 (m, 1H), 5.75-5.73 (m, 1H), 4.93-4.86(m, 2H), 4.72(d d, J = 16.2
Hz, 7.5 Hz, 1H), 4.38-4.15 (m, 2H), 2.98 (d, J = 4.8 Hz, 3H).

Example 380: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-2-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-2,5-dihydro-
10  1H-pyrrole-2-carboxamide.

F3C NS
NH

\

N\
F
= (@] O:S
1
N
H ————

MS (ESI): mass calcd. for C3oH25F4N503S, 611.62 m/z found, 612.2
(50), 613.2 (15), [M+H]". CDCl;: 8.58 (d, J = 4.2 Hz, 1H), 8.10 (d, J = 8.1 Hz,
2H), 7.88-7.83 (m, 2H), 7.67-7.62 (m, 3H), 7.39-7.33 (m, 2H), 7.26-7.16 (m,
15  2H), 7.09 (s, 1H), 6.48 (s, 1H), 5.82-5.77 (m, 2H), 5.70 (br s, 1H), 4 .88 (d, J =
2.4 Hz, 1H), 4.77 (d, J = 2.7 Hz, 2H), 4.65 (dd, J = 15.9 Hz, 7.2 Hz, 1H), 4.35-
4.25 (m, 2H), 4.15-4.10 (m, 1H). (3.75 and 1.23, trace of ethanol).

Example 381: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(pyridin-

20  4-ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.
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MS (ESI): mass calcd. for CaHaoCIFsNgO3sSz, 741.21 m/z found, 741.2
(15), 743.2 (5), [M+H]". CDCls: 8.57 (d, J = 5.4 Hz, 2H), 8.10 (d, J = 8.1 Hz,
2H), 7.66 (d, J = 8.4 Hz, 2H), 7.49 (d, J = 3.9 Hz, 1H), 7.34 (d, J = 4.8 Hz, 1H),
5 7.08-7.06 (m, 2H), 6.61 (s, 1H), 4.63 (dd, J = 15.9 Hz, 6.6 Hz, 1H), 4.48-4.36
(m, 2H), 3.88-3.81 (m, 1H), 3.71-3.62 (m, 5H), 3.58 (s, 2H), 2.81-2.77 (m, 1H),
2.60 (br s, 4H), 2.49-2.42 (m, 1H).

Example 382: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(pyridin-2-
10  ylmethyl)aminol]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
|

=z
F3C N

N
N\ NH Cl
|/ Q S'\
0 O=g—X
1
N N

H
F F
MS (ESI): mass calcd. for CygH23CIFsNsO3S2, 672.1 m/z found, 672.1
(25), 674.1 (15), [M+H]". CD30D: 8.57 (d, J = 5.1 Hz, 1H), 8.34 (t, J = 7.5 Hz,
1H), 7.93 (d, J=8.4 Hz, 1H), 7.84 (d, J = 8.1 Hz, 2H), 7.72 (t, J = 6.6 Hz, 1H),
15 7.60-7.55 (m, 3H), 7.20 (s, 1H), 7.12 (d, J = 4.5 Hz, 1H), 6.76 (s, 1H), 4.88 (s,
2H), 4.40 (s, 2H), 4.30 (t, J = 7.8 Hz, 1H), 3.90-3.66 (m, 2H), 2.61-2.40 (m, 2H).

Example 383: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(2-

methylpropyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
20  prolinamide.
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FsC (\

MS (ESI): mass calcd. for C3oH33CIFsNs03S,, 706.2 m/z found, 706.1
(100), 708.1 (50), [M+H]". CDCls: 8.12-8.09 (m, 2H), 7.66 (d, J = 8.1 Hz, 2H),
7.50 (d, J=3.9 Hz, 1H), 7.21 (br s, 1H), 7.08-7.04 (m, 2H), 6.59 (s, 1H), 4.62-
5 4.59 (m, 1H), 4.49-4.37 (m, 3H), 3.89-3.85 (m, 1H), 3.72-3.59 (m, 5H), 2.80-
2.78 (m, 1H), 2.51-2.35 (m, 5H), 2.15-2.12 (m, 2H), 1.85-1.82 (m, 1H), 0.94 (d,
J=5.1 Hz, 6H).

Example 384: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-
10  (methylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
FiC
N.__NH Cl

N
| s
Z 0] O:é \\
1
N)Kcz
H
F

MS (ESI): mass calcd. for Cy3H20CIFsN4O3S2, 595.01 m/z found, 595.0
(100), 597.1 (50), [M+H]". CDCls: 8.08 (d, J = 7.5 Hz, 2H), 7.66 (d, J = 7.8 Hz,
2H), 7.48 (d, J = 3.9 Hz, 1H), 7.35-7.33 (m, 1H), 7.05 (d, J = 3.9 Hz, 1H), 6.98
15 (s, 1H), 6.34 (s, 1H), 4.90 (br s, 1H), 4.55-4.37 (m, 3H), 4.08- 3.81 (m, 1H),
3.71-3.58 (m, 1H), 2.97 (s, 3H), 2.81-2.77 (m, 1H), 2.50-2.37 (m, 1H).

F

Example 385: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-4-yImethyl)amino]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.

254



WO 2010/141805 PCT/US2010/037381

10

15

20

FsC N

MS (ESI): mass calcd. for C3oH27F4N503S, 613.64 m/z found, 614.2
[M+H]". CDCl3: 8.53 (d, J = 5.4 Hz, 2H), 8.00 (d, J = 8.1 Hz, 2H), 7.89-7.83 (m,
2H), 7.62 (d, J = 8.4 Hz, 2H), 7.41-7.37 (m, 1H), 7.31-7.22 (m, 5H), 7.07 (s,
1H), 6.44 (s, 1H), 5.24 (t, J = 6.0 Hz, 1H), 4.69 -4.62 (m, 3H), 4.28 (dd, J = 16.2
Hz, 4.8 Hz, 1H), 4.11-4.09 (m, 1H), 3.60-3.55 (m, 1H), 3.14-3.10 (m, 1H), 2.19-
2.15 (m, 1H), 1.76-1.61 (m, 3H).

Example 386: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(2-
methylpropyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.
F3C (\Nj/
|N\ N i
Z o O:‘é/Q/
N

H

£

g F
MS (ESI): mass calcd. for Cs2H3sFsN503S, 683.72 m/z found, 684.2
(100), 685.2 (40), [M+H]". CDCl3: 8.12 (d, J = 7.8 Hz, 2H), 7.91-7.87 (m, 2H),
7.67-7.65 (d, J = 8.4 Hz, 2H), 7.32-7.26 (m, 3H), 7.07 (s, 1H), 6.62 (s, 1H),
4.62-4.57 (m, 1H), 4.46 (dd, J = 15.9 Hz, 5.4 Hz, 1H), 4.36-4.32 (m, 1H), 3.84-
3.77 (m, 1H), 3.67-3.56 (m, 5H), 2.75-2.71 (m, 1H), 2.51 (br s, 4H), 2.35-2.27
(m, 1H), 2.13 (br s, 2H), 1.83 b(br s, 1H), 0.94 (d, J = 5.1 Hz, 6H).

Example 387: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-2-

ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.
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g F
MS (ESI): mass calcd. for CaaHz2FeNeO3S, 718.73 m/z found, 719.1
[M+H]". CDCl3: 8.59 (d, J = 4.5 Hz, 1H), 8.12 (d, J = 8.1 Hz, 2H), 7.90-7.85 (m,
2H), 7.71-7.64 (m, 3H), 7.48 (br s, 1H), 7.34-7.26 (m, 2H), 7.21-7.17 (m, 1H),
5 7.08 (s, 1H), 6.63 (s, 1H), 4.63 (dd, J = 15.9 H z, 6.6 Hz, 1H), 4.45 (dd, J = 15.9
Hz, 5.4 Hz, 1H), 4.33 (dd, J = 9.9 Hz, 4.5 Hz, 1H), 3.87-3.55 (m, 8H), 2.79-2.66
(m, 5H), 2.39-2.26 (m, 1H).

Example 388: N-({2-(4-Benzylpiperazin-1-yl)-6-[4-
10  (trifluoromethyl)phenyl]pyridin-4-yl}methyl)-4,4-difluoro-1-[(4-
fluorophenyl)sulfonyl]-L-prolinamide.

F,C (\N

g F
MS (ESI): mass calcd. for CssH33FsNsO3S, 717.74 m/z found, 718.2
(100), 719.2 (40), [M+H]". CDCl3: 8.12 (d, J = 8.1 Hz, 2H), 7.90-7.85 (m, 2H),
15 7.66 (d, J=8.1 Hz, 2H), 7.36-7.26 (m, 9H), 7.07 (s, 1H), 6.61 (s, 1H), 4.60 (dd,
J=15.9 Hz, 6.9 Hz, 1H), 4.46 (dd, J = 15.9 Hz, 5.7 Hz, 1H), 4.3 5-4.31 (m, 1H),
3.88-3.76 (m, 1H), 3.69-3.63 (m, 5H), 3.57 (s, 2H), 2.74-2.65 (m, 1H), 2.58 (br
s, 4H),2.35-2.26 (m, 1H).
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Example 389: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-
methylpropyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-
2,5-dihydro-1H-pyrrole-2-carboxamide.

J

F3C (\
N
N\ N\) Cl
| = Q X \
e} O:\S N
1
N N

0

MS (ESI): mass calcd. for C3oH33CIF3sNs03S,, 668.21 m/z found, 668.1
(100), 670.1 (45), [M+H]". CDCI3: 8.13 (d, J =7.8 Hz, 2H), 7.66 (d, J = 8.1 Hz,
2H), 7.46 (dd, J = 3.9 Hz, 3.4 Hz, 1H), 7.16 (br s, 1H), 7.05-7.01 (m, 2H), 6.63
(s, 1H), 5.89-5.85 (m, 1H), 5.79-5.76 (m, 1H), 4.94-4.91 (m, 1H), 4.77-4.69 (m,
1H), 4.39-4.18 (m, 3H), 3.67 (br s, 4H), 2.51 (br s, 4H), 2.14-2.12 (m, 2H), 1.84-
1.82 (m, 1H), 0.94 (d, J = 6.3 Hz, 6H).

Example 390: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(2-
methylpropyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-
2,5-dihydro-1H-pyrrole-2-carboxamide.

Y
Ty

N
O O=
MS (ESI): mass calcd. for CszH3sF4N503S, 645.73 m/z found, 646.2

(100), 647.2 (40), [M+H]". CDCls: 8.14 (d, J = 7.8 Hz, 2H), 7.89-7.84 (m, 2H),
7.66 (d, J = 8.1 Hz, 2H), 7.27-7.22 (m, 4H), 7.09 (s, H), 6.67 (s, 1H), 5.82-5.80
(m, 1H), 5.73-5.72 (m, 1H), 4.90 (br s, 1H), 4.75-4.70 (m, 1H), 4 .36-4.25 (m,
2H), 4.17-4.12 (m, 1H), 3.68 (br s, 4H), 2.51 (br s, 4H), 2.13 (br s, 2H), 1.83 (br
s, 1H), 0.93 (d, J = 6.3 Hz, 6H).

=

[¢)]

N
| AN
Z
N

H
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Example 391: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-4-
ylmethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-2,5-dihydro-
1H-pyrrole-2-carboxamide.

FsC N

MS (ESI): mass calcd. for CzsH23CIF3N503S2, 634.1 m/z found, 634.2
[M+H]". CD3;OD: 8.85 (d, J = 4.2 Hz, 2H), 8.15 (br s, 4H), 7.95 (d, J = 7.8 Hz,
2H), 7.62 (d, J= 3.6 Hz, 1H), 7.42 (s, 1H), 7.25 (d, J = 3.6 Hz, 1H), 7.06 (s,
1H), 5.95-5.94 (m, 1H), 5.72-5.70 (m, 1H), 5.16 ( s, 2H), 4.77-4.71 (m,, 2H),
4.46-4.37 (m, 1H), 4.20-4.15 (m, 1H).

Example 392: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-2-yImethyl)amino]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.

FsC X,
NH

N\
| = O\\ F
0 O=g
I
N)kﬁ\l)
H

MS (ESI): mass calcd. for C3oH27F4N503S, 613.64 m/z found, m/z =
614.2 (100), 615.2 (35), [M+H]". CDCl3: 8.57 (d, J =4.5 Hz, 1H), 8.10 (d, J =
8.1 Hz, 2H), 7.91-7.87 (m, 2H), 7.67-7.63 (m, 3H), 7.39-7.36 (m, 2H), 7.28-7.16
(m, 2H), 7.08 (s, 1H), 6.48 (s, 1H), 5.72 (br s, 1H), 4.76 (s, 2H), 4.61 (dd, J =
16.2 Hz, 6.9 Hz, 1H), 4.35 (dd, J = 16.2 Hz, 5.4 Hz, 1H), 4.15-4.12 (m, 1H),
3.60-3.57 (m, 1H), 3.17-3.14 (m, 1H), 2.21-2.20 (m, 1H), 1.79-1.63 (m, 3H).

Example 393: N-({2-(Dimethylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-4,4-difluoro-1-[(4-fluorophenyl)sulfonyl]-L-prolinamide.
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MS (ESI): mass calcd. for CysH24FsN4O3S, 586.56 m/z found, 587.1
[M+H]". CDCl3: 8.14 (d, J = 8.1 Hz, 2H), 7.93-7.88 (m, 2H), 7.67 (d, J = 8.1 Hz,
2H), 7.40-7.19 (m, 2H), 7.02 (s, 1H), 6.55 (s, 1H), 4.61 (dd, J = 15.9 Hz, 6.6 Hz,
1H), 4.58 (dd, J = 15.9 Hz, 5.4 Hz, 1H), 4.3 6 (dd, J = 9.9 Hz, 4.5 Hz, 1H), 3.84
(m, 1H), 3.63 (m, 1H), 3.19 (s, 6H), 2.79-2.66 (m, 1H), 2.41-2.28 (m, 1H).

Example 394: N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-4,4-difluoro-1-[(4-fluorophenyl)sulfonyl]-L-prolinamide.

g

MS (ESI): mass calcd. for C31H26FsN4O3S, 648.63 m/z found, 649.2
(100), 650.2 (40), [M+H]". CDClI3: 8.10 (d, J = 8.1 Hz, 2H), 7.90-7.85 (m, 2H),
7.67 (d, J = 8.4 Hz, 2H), 7.41-7.26 (m, 7H), 7.05 (s, 1H), 4.62 (d, J = 5.7 Hz,
2H), 4.58-4.40 (m, 2H), 4.32 (dd, J = 9.9 Hz, 4.5 Hz, 1H), 3.85-3.7 4 (m, 1H),
3.67-3.55 (m, 1H), 3.72-3.63 (m, 1H), 2.34-2.24 (m, 1H).

Example 395: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-3-yImethyl)amino]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide.
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MS (ESI): mass calcd. for C3oH27F4N503S, 613.64 m/z found, 614.2

(20), 615.1 (10), [M+H]". CDCls: 8.64 (s, 1H), 8.49 (d, J = 3.9 Hz, 1H), 8.04 (d,
J=8.1 Hz, 2H), 7.91-7.86 (m, 2H), 7.80 (d, J = 7.8 Hz, 1H), 7.64 (d, J = 8.1 Hz,
2H), 7.39-7.23 (m, 3H), 7.23 (s, 1H), 6.46 (s, 1H), 5.19 (br s, 1H), 4.67 -4.60
(m, 3H), 4.30 (dd, J = 16.2 Hz, 5.1 Hz, 1H), 4.13 (d, J = 6.0 Hz, 1H), 3.63-3.58
(m, 1H), 3.23-3.09 (m, 1H), 2.21-2.17 (m, 1H), 1.82-1.65 (m, 3H). (3.21 and

1.35 trace of ethanol).

Example 396: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-(2-
methylpyrrolidin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.

FsC
N D
~N

MS (ESI): mass calcd. for CagH2sFsN4O3S, 626.63 m/z found, 627.3
[M+H]". CDCls: 8.15 (d, J = 8.1Hz, 2H), 7.90-7.86 (m, 2H), 7.68 (d, J = 8.4 Hz,
2H), 7.35-7.24 (m, 3H), 6.98 (s, 1H), 6.33 (s, 1H), 4.56-4.45 (m, 2H), 4.37-4.33
(m, 2H), 3.84-3.76 (m, 1H), 3.68-3.56 (m, 2H), 3 .43-3.40 (m, 1H), 2.75-2.71
(m, 1H), 2.34-2.26 (m, 1H), 2.15-1.98 (m, 3H), 1.80-1.73 (m, 1H), 1.28 (d, J =
6.3 Hz, 3H).

Example 397: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-(2-

methylpyrrolidin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide.
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MS (ESI): mass calcd. for Co7H26CIFsN4O3S,, 649.11 m/z found, 649.1
(100), 651.0 (50), [M+H]". CDCls: 8.14 (d, J = 8.1 Hz, 2H), 7.67 (d, J = 8.1 Hz,
2H), 7.48 (d, J = 3.9 Hz, 1H), 7.29 (br s, 1H), 7.05 (d, J = 4.2 Hz, 1H), 6.95 (s,
5 1H), 6.31 (s, 1H), 4.53-4.37 (m, 3H), 4.30 (br s, 1H), 3.88-3.8 0 (m, 1H), 3.71-
3.59 (m, 2H), 3.45-3.40 (m, 1H), 2.82-2.78 (m, 1H), 2.47-2.36 (m, 1H), 2.15-
1.98 (m, 3H), 1.75-1.73 (m, 1H), 1.28 (d, J = 6.3 Hz, 3H).

Example 398: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-3-
10  ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

9
FsC \);J

MS (ESI): mass calcd. for C31H27FsN503S, 663.65 m/z found, 664.2
[M+H]". CDCls: 8.76 (s, 1H), 8.54 (d, J = 4.2 Hz, 1H), 8.03-7.92 (m, 4H), 7.80
(d, J=6.3 Hz, 1H), 7.69 (d, J = 8.1 Hz, 2H), 7.37-7.24 (m, 3H), 7.07 (s, 1H),
15 6.33(d, J=6.6 Hz, 1H), 5.11-5.05 (m, 2H), 4.59 -4.51 (m, 1H), 4.46-4.35 (m,
2H), 3.88-3.81 (m, 1H), 3.69-3.65 (m, 1H), 2.81-2.70 (m, 1H), 2.38-2.22 (m,
1H), 1.65 (d, J = 6.6 Hz, 3H).

Example 399: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-pyridin-
20  3-ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for CagH25CIFsNs03S,, 686.13 m/z found, 686.1
(100), 688.1 (45), [M+H]". CDCl3: 8.75 (s, 1H), 8.54 (d, J = 3.6 Hz, 1H), 8.01
(d, J=8.1Hz 2H), 7.78 (d, J = 6.6 Hz, 1H), 7.68 (d, J = 8.1 Hz, 2H), 7.57 (dd,
5 J=13.2Hz 4.2 Hz, 1H), 7.32--7.23 (m, 2H), 7.13-7.11 (m, 1H), 7.04 (s, 1H),
6.29 (d, J = 6.6 Hz, 1H), 5.11-5.03 (m, 2H), 5.11-4.50 (m, 1H), 4.45-3.68 (m,
2H), 3.92-3.68 (m, 2H), 2.84-2.81 (m, 1H), 2.51-2.40 (m, 1H), 1.65 (d, J=6.3
Hz, 3H).

10 Example 400: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-pyridin-
4-ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

FsC G

MS (ESI): mass calcd. for CagH25CIFsN503S,, 686.13 m/z found,
686.1(100), 688.1 (45), [M+H]". CDCl;: 8.61 (d, J=5.1 Hz, 2H), 7.98 (d, J =
15 8.1 Hz, 2H),7.68 (d, J=8.1 Hz, 2H), 7.55 (t, J = 4.5 Hz, 1H), 7.40 (d, J = 5.1
Hz, 2H), 7.25-7.20 (m, 1H), 7.13 (d, J = 3.9 Hz, 1H), 7.06 (s, 1H), 6.31 (d, J =
3.0 Hz, 1H), 5.19 (br s, 1H), 5.01-5.00 (m, 1H), 4.62-4.53 (m, 1H), 4.45-4.38
(m, 2H), 3.91-3.81 (m, 1H), 3.75-3.67 (m, 1H), 2.83-2.80 (m, 1H), 2.51-2.40 (m,
1H), 1.63 (d, J = 6.9 Hz, 3H).
20
Example 401: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-4-
ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for C31H27FsN503S, 663.65 m/z found, 664.2
[M+H]". CDCls: 8.61 (d, J = 5.4 Hz, 2H), 8.00-7.91 (m, 4H), 7.68 (d, J = 8.4 Hz,
2H), 7.40-7.26 (m, 3H), 7.08 (d, J = 2.4 Hz, 1H), 6.32 (s, 1H), 5.03 (br s, 2H),
5 4.61-4.33 (m, 3H), 3.87-3.60 (m, 2H), 2.77-2.7 2 (m, 1H), 2.38-2.33 (m, 1H),
1.62 (d, J = 6.6 Hz, 3H).

Example 402: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-4-ylethyl)amino]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

FsC )

| F
O O:IS
10

MS (ESI): mass calcd. for C31Ha0FsNsO5S, 627.67 m/z found, 628.2
[M+H]". CDsOD: 8.38 (d, J = 5.7 Hz, 2H), 7.93-7.89 (m, 4H), 7.55 (d, J = 8.4
Hz, 2H), 7.45 (d, J = 4.5 Hz, 2H), 7.30 (t, J = 8.4 Hz, 2H), 7.10 (s, 1H), 6.47 (s,
1H), 5.08 (q, J = 6.9 Hz, 1H), 4.43-4.24 (m, 2H), 4.09-4.07 (m, 1H), 3.60-3.53
15 (m, 1H), 3.26-3.25 (m, 1H), 1.93-1.85 (m, 3H), 1.61-1.58 (m, 1H), 1.50 (d, J =
6.9 Hz, 3H).

N.__NH
A
=

\\

Example 403: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-4-
ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for CagH27CIF3sNs03S,, 650.15 m/z found, 650.1
(15), 652.1 (5), [M+H]". CD3OD: 8.37 (d, J = 5.7 Hz, 2H), 7.92 (d, J = 7.8 Hz,
2H), 7.56-7.51 (m, 3H), 7.44 (d, J = 5.1 Hz, 2H), 7.13 (d, J = 3.9 Hz, 1H), 7.06
(s, 1H), 6.44 (s, 1H), 5.07-5.03 (m, 1H), 4.42-4.23 (m, 2H), 4.11 -4.07 (m, 1H),
3.61-3.58 (m, 1H), 3.32-3.29 (m, 1H), 1.98-1.87 (m, 3H), 1.69-1.66 (m, 1H),
1.50 (d, J = 6.9 Hz, 3H).

Example 404: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-4-
ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-
pyrrole-2-carboxamide.

FsC X

MS (ESI): mass calcd. for CagH25CIF3sNs03S,, 648.13 m/z found, 648.1
(20), 649.1 (5), [M+H]". CDsOD: 8.37 (d, J = 5.7 Hz, 2H), 7.90 (d, J = 7.2 Hz,
2H), 7.56-7.52 (m, 3H), 7.44 (d, J = 5.1 Hz, 2H), 7.11 (d, J = 4.2 Hz, 1H), 7.05
(s, 1H), 6.43 (s, 1H), 5.89-5.86 (m, 1H), 5.70-5.67 (m, 1H), 5.06- 5.04 (m, 1H),
4.88-4.87 (m, 1H), 4.43-4.16 (m, 4H), 1.49 (d, J = 6.9 Hz, 3H).

Example 405: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-3-
ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for CagH27CIF3sNs03S,, 650.15 m/z found, 650.1
(50), 652.1 (25), [M+H]". DMSO-d6: 8.70 (br s, 2H), 8.42 (d, J = 3.9 Hz, 1H),
8.13 (d, J = 8.1 Hz, 2H), 7.86-7.73 (m, 4H), 7.42-7.33 (m, 3H), 7.13 (s, 1H),
6.48 (s, 1H), 5.22 (br s, 1H), 4.30-4.14 (m, 3H), 3.62-3.58 (m, 1H), 3 .30-3.25
(m, 1H), 1.91 (br s, 3H), 1.68 (br s, 1H), 1.55 (d, J = 6.9 Hz, 3H).
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Example 406: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-phenylethyl)amino]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-

carboxamide.

FSC \(@
N\ NH
| F
Z e} O:S
i
B
H ——

MS (ESI): mass calcd. for CszH2sF4N4O3S, 624.66 m/z found, 625.2
[M+H]". DMSO-d6: 8.75 (t, J = 5.7 Hz, 1H), 8.16 (d, J = 7.8 Hz, 2H), 8.04-7.99
(m, 2H), 7.78 (d, J = 8.1 Hz, 2H), 7.54-7.46 (m, 4H), 7.34 (t, J = 7.2 Hz, 2H),
7.25-7.19 (m, 2H), 7.12 (s, 1H), 6.46 (s, 1H), 5 .96-5.94 (m, 1H), 5.77-5.75 (m,
1H), 5.20-5.18 (m, 1H), 4.92 (br s, 1H), 4.31-4.14 (m, 4H), 1.51 (d, J = 6.3 Hz,
3H).

\

Example 407: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-
phenylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-
1H-pyrrole-2-carboxamide.
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MS (ESI): mass calcd. for CagH26CIFsN4O3S2, 647.14 m/z found, 647.1
(100), 649.1 (50), [M+H]". DMSO-d6: 8.81 (s, 1H), 8.15 (d, J = 7.8 Hz, 2H),
7.81-7.77 (m, 3H), 7.49-7.21 (m, 7H), 7.09 (s, 1H), 6.45 (s, 1H), 6.00-5.99 (m,
1H), 5.82-5.81 (m, 1H), 5.18 (s, 1H), 5.93 (br s, 1H), 4.34-4.18 (m, 4H), 1.51 (d,
J = 6.6 Hz, 3H).

Example 408: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-2-ylethyl)amino]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

N7

FsC N |

MS (ESI): mass calcd. for CaiH2eFsNsO3S, 627.67 m/z found, 628.2
(100), 629.2 (40), [M+H]". DMSO-d6: 8.68 (t, J = 5.4 Hz, 1H), 8.58 (d, J = 5.6
Hz, 1H), 8.12 (d, J = 7.5 Hz, 2H), 8.03-7.99 (m, 2H), 7.77-7.72 (m, 3H), 7.55-
7.44 (m, 3H), 7.28-7.22 (m, 2H), 7.15 (s, 1H), 6.53 (s, 1H), 5.23 (t, J = 7.5 Hz,
1H), 4.31-4.14 (m, 3H), 3.53-3.49 (m, 1H), 3.25-3.23 (m, 1H), 1.87-1.85 (m,
3H), 1.59-1.53 (m, 4H).

Example 409: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-2-
ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for Ca9H27CIF3N503S,, 650.15 m/z found, 650.1
(100), 652.1 (45), [M+H]". DMSO-d6: 8.71 (s, 1H), 8.58 (d, J = 4.5 Hz, 1H),
8.10 (d, J =7.8 Hz, 2H), 7.78-7.72 (m, 4H), 7.47-7.41 (m, 2H), 7.28-7.22 (m,
2H), 7.13 (s, 1H), 6.52 (s, 1H), 5.23 (t, J = 6.6 Hz, 1H), 4.32-4.26 (m, 2H), 4.17-
4.13 (m, 1H), 3.59-3.57 (m, 1H), 3.31-3.28 (m, 1H), 1.92-1.91 (m, 3H), 1.70-
1.68 (m, 1H), 1.54 (d, J = 6.6 Hz, 3H).

Example 410: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-
phenylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.

F3C \Q

MS (ESI): mass calcd. for Cs2H2sFsN4O3S, 662.66 m/z found, 663.1
(100), 664.2 (35), [M+H]". CDClI3: 8.03 (d, J = 8.1 Hz, 2H), 7.89-7.85 (m, 2H),
7.65 (d, J = 8.1 Hz, 2H), 7.43-7.20 (m, 8H), 7.00 (s, 1H), 6.22 (s, 1H), 5.12 (br
s, 1H), 4.95-4.89 (m, 1H), 4.49-4.28 (m, 3H), 3.80-3.59 (m, 2H), 2 .72-2.64 (m,
1H), 2.32-2.23 (m, 1H), 1.59 (d, J = 6.6 Hz, 3H).

Example 411: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-

phenylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-

prolinamide.
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MS (ESI): mass calcd. for C3oH26CIFsN4O3S,, 685.14 m/z found, 685.1
(100), 687.1 (45), [M+H]". CDCI3: 8.20 (d, J = 8.1 Hz, 2H), 7.65 (d, J = 8.1 Hz,
2H), 7.48 (d, J = 3.9 Hz, 1H), 7.42-7.32 (m, 5H), 7.26-7.10 (m, 2H), 7.06 (d, J =
5 4.2Hz 1H), 6.98 (s, 1H), 6.19 (s, 1H), 5.08 (br s, 1H), 4.94-4 .88 (m, 1H), 4.45-
4.33 (m, 3H), 3.84-3.62 (m, 2H), 2.76-2.74 (m, 1H), 2.44-2.38 (m, 1H), 1.59 (d,
J=6.6 Hz, 3H).

Example 412: (2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-4-
10  ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-
pyrrole-2-carboxamide.

FsC N
N _NH

| N
=

0 O\\\

$
N
H ————

MS (ESI): mass calcd. for C31H27F4N503S, 625.65 m/z found, 626.2
(15), 627.2 (5), [M+H]". DMSO-d6: 8.74 (t, J=6.0 Hz, 1H), 8.48 (d, J=6.0
15 Hz, 2H), 8.05-7.95 (m, 4H), 7.73 (d, J = 8.1 Hz, 2H), 7.50-7.40 (m, 4H), 7.31 (d,
J=6.9 Hz, 1H), 7.10 (s, 1H), 6.47 (s, 1H), 5.92-5.89 (m, 1H), 5. 73-5.71 (m,
1H), 5.13-5.08 (m, 1H), 4.90-4.89 (m, 1H), 4.34-4.10 (m, 4H), 1.47 (d, J=6.6
Hz, 3H).

20 Example 413: 1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-phenylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for Cs2H30F4N4O3S, 626.68 m/z found, 627.2
(100), 628.2 (40), [M+H]". DMSO-d6: 8.68 (t, J = 6.0 Hz, 1H), 8.17 (d, J = 8.1
Hz, 2H), 8.03-7.99 (m, 2H), 7.78 (d, J = 8.1 Hz, 2H), 7.54-7.47 (m, 4H), 7.37-
7.19 (m, 4H), 7.14 (s, 1H), 6.49 (s, 1H), 5.19 (br s, 1H), 4.31-4.14 (m, 3H),
3.54-3.48 (m, 1H), 3.25-3.22 (m, 1H), 1.89-1.83 (m, 3H), 1.60-1.56 (m, 1H),
1.52 (d, J =7.2 Hz, 3H).

Example 414: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-phenylethyl)amino]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.

F3C \/@

MS (ESI): mass calcd. for C3oH2sCIF3N4O3S2, 649.16 m/z found, 649.2
(100), 651.2 (45), [M+H]". DMSO-d6: 8.69 (br s, 1H), 8.15 (d, J = 7.8 Hz, 2H),
7.79-7.72 (m, 3H), 7.48-7.18 (m, 7H), 7.10 (s, 1H), 6.46 (s, 1H), 5.18 (br s, 1H),
4.29-4.15 (m, 3H), 3.58-3.30 (m, 3H), 1.83 (br s, 3H), 1.93-1.91 (m, 1H), 1.51
(d, J =6.6 Hz, 3H).

Example 415: 1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-pyridin-
2-ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
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MS (ESI): mass calcd. for CagH25CIFsNs03S,, 686.13 m/z found, 686.1
(100), 688.1 (50), [M+H]". CD30OD: 8.40 (d, J=4.8 Hz, 1H), 7.87 (d, J=8.4
Hz, 2H), 7.63 (t, J = 7.5 Hz, 1H), 7.55 (d, J = 4.2 Hz, 1H), 7.48 (d, J = 8.1 Hz,
5 2H),7.40(d, J=8.1Hz 1H), 7.14 (t, J = 6.0 Hz, 1H), 7.09 (d, J = 4.2 Hz, 1H),
7.02 (s, 1H), 6.43 (s, 1H), 5.05 (q, J = 6.9 Hz, 1H), 4.34-4.29 (m, 3H), 3.89-3.72
(m, 2H), 2.60-2.47 (m, 2H), 1.47 (d, J = 7.2 Hz, 3H).

Example 416: 4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-2-
10 ylethyl)amino]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide.
NZ
FsC N |

MS (ESI): mass calcd. for C31H27FeNsO3S, 663.65 m/z found, 664.1
(100), 665.1 (35), [M+H]". CDs;OD: 8.40 (d, J = 4.2 Hz, 1H), 7.92-7.86 (m, 4H),
7.63 (t, J=7.8Hz, 1H), 7.47 (d, J= 8.1 Hz, 2H), 7.40 (d, J = 7.8 Hz, 1H), 7.24
15  (t, J=8.4Hz, 2H), 7.14 (t, J = 6.6 Hz, 1H), 7.05 (s, 1H), 6.44 (s, 1H), 5.07-5.04
(m, 1H), 4.34-4.29 (m, 3H), 3.82-3.70 (m, 2H), 2.46-2.38 (m, 2H), 1.46 (d, J =
6.9 Hz, 3H).

Example 417: (2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(2-

20  methylpyrrolidin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-
dihydro-1H-pyrrole-2-carboxamide.
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N\ b Cl
| Z \ X \
0 O=5—
i
NJKLN}
H —

MS (ESI): mass calcd. for CarH26CIFsN403S2, 611.11 m/z found, 611.1
(100), 613.1 (40), [M+H]". CDCls: 8.13 (d, J = 7.5 Hz, 2H), 7.66 (d, J = 8.1 Hz,
2H), 7.47 (d, J = 3.9 Hz, 1H), 7.20 (br s, 1H), 7.02 (d, J = 3.9 Hz, 1H), 6.96 (s,
1H), 6.36 (s, 1H), 5.88-5.86 (m, 1H), 5.79-5.77 (m, 1H), 4.94- 4.93 (m, 1H),
4.67-4.64 (m, 1H), 4.38-4.19 (m, 4H), 3.68-3.62 (m, 1H), 3.45-3.42 (m, 1H),
2.90-1.98 (m, 3H), 1.74-1.72 (m, 1H), 1.28 (d, J = 6.0 Hz, 3H).

Biological Methods:
Compounds of the invention were tested in the following assays in their
free base, trifluoroacetic salt, or hydrochloride salt forms.

Assay 1: In Vitro Cellular Testing of TRPA1 Modulation

Human TRPA1 (NCBI accession number NM_007332.1) was cloned into
pcDNA4/TO. CHO-TREX cells (Invitrogen, Carlsbad, CA) were stably
transfected with pcDNA4/TO-TRPA1 using lipofection to generate a clonal cell
line that expressed human TRPA1 in a tetracycline-inducible manner. Culture
medium used was Ham’s F-12 supplemented with 10% fetal bovine serum, 2
mM L-glutamine, 5 pg/ml blasticidin and 200 pg/ml zeocin. Cells were seeded
in black-walled clear-bottom 96-well plates at a density of 50,000 cells per well
and cultured overnight at 37 °C with 5% CO. in culture medium supplemented
with 1pg/ml tetracycline. On the day of the experiment, cells were washed 3
times with HEPES buffered saline (in mM: NaCl 137, MgCl, 0.5, KCI 2,
dextrose 5, CaCl; 2 and HEPES 10; pH 7.4). Cells were then loaded with
calcium-sensitive fluorescent dye by incubation in the presence of 4uM Fluo-3
AM (TefLabs, Austin, TX) at room temperature in the dark for 60 minutes. After
incubation with dye, cells were washed in assay buffer and, if appropriate,
antagonists were added at this time. Following a further 30 minute incubation,
cells were assayed using a Fluorometric Imaging Plate Reader (FLIPR™) or a
Tetra (both manufactured by Molecular Devices, CA) to simultaneously monitor
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Fluo-3 fluorescence in all wells (Aexcitation=488 NM, Aemission=540 nm). Changes
in fluorescence were monitored for 3 minutes after the addition of 15uM allyl
isothiocyanate (AITC) as an agonist. Concentration-dependence of receptor
blocking was determined by exposing each well of cells in duplicate rows of a
96-well plate to a serial dilution of test compound. The concentration series
usually started at 10 yM with a three-fold serial decrement in concentration.
The magnitude of the response to agonist challenge was determined by
measuring the fluorescence before and 3 minutes after the addition of the
agonist. The degree of blocking was determined by comparing the response to
that of negative (no added antagonist) and positive (10 uM ruthenium red)
control wells. Data were analyzed using a non-linear regression program
(Origin; OriginLab, MA) to fit the concentration-response data to a Hill function.
Antagonist potencies were determined as the concentration required to
produce 50% reduction in the response as compared to the negative and
positive controls.

In alternative embodiments, the assay was performed using the
following procedure for Examples 184, 190 to 192, and 194 to 316:

The human TRPA1 gene was cloned into the pT-Rex-Dest30 inducible
vector and stably transfected in T-RexTM-293 cells (Invitrogen, Merelbeke,
Belgium). This tetracycline inducible hTRPA1 expression system was used in
order to prevent CA?* overload in the cultured cells due to sustained TRPA1
expression. hTRPA1/TREx-HEK293 cells (referred to as j]TRPA1 cells in the
following text) were maintained under standard sterile cell culture conditions.
The culture medium for the JTRPA1-HEK cells was DMEN (Gibco BRL,
Invitrogen, Merelbeke, Belgium) supplemented with 5 g/l gengticin (Gibco), 5
mL/l blasticidin (Invitorgen), 14.6 g/l L-Glutamine (200 mMI; Gibco), 5 g/l
penicillin/streptomycin (5.10-6 1U/I, Gibco), 5.5 g/l pyruvic acid (Gibco) and 10%
foetal calf serum (Hyclone, Logan UT, USA).

For Ca* fluorometry experiments, hTRPA1-HEK cells were
resuspended in HBSS seeding medium: HBSS (with CaCl2 and MgCI2: Gibco)
supplemented with 14.6 g/l L-Glutamine (200 mM;Gibco), 5 g/l
penicillin/streptomycin (5.10 —6 1U/I. Gibco), 5.5 g/l pyruvic acid (Gibco) and
10% foetal calf serum (heat inactivated for 30 minutes at 56 °C; Hyclone,
Logan UT, USA). The cells were seeded in poly-D-lysine-coated 384-well
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round bottom polypropylene plates (Costar Corning, Data Packaging,
Cambridge MA, USA) at 12000 cells/well. Fifty ng/ml tetracycline was added to
induce the hTRPA1 expression 24 h before the experiment.

The cells were loaded with 5mg/l Fluo4-AM (Molecular Probes,
Invitorgen, Merelbeke, Belgium) dissolved in HBSS seeding medium
supplemented with 0.7 g/l Probenecid (Sigma) and incubated for 1 h at 37 °C
and subsequently at 20 °C for 1 to 2 h. The fluorescence was measured in the
FDSS 6000 imaging based plate reader (Hamamutsu Photonics K.K.,
Hamamutsu City, Japan). The excitation wavelength was 488 nm and the
emission wavelength 540 nm. After a control period of 12 seconds the
inventive compounds were added and the Ca®" signal was measured within 14
minutes after application. Finally, a TRPA1 agonist, 6,11-dihydro-5H-
dibenzo[b,e]azepine-10-carboxylic acid methyl ester, was added at a final
concentration of 25 nM. The emission ratio was calculated by dividing the
emission signal (Em540) by the first EM540 signal of the control period to
compensate for the background fluorescence. On every 384 well plate, four
series of DMSO control experiments were performed of which 2 contained and
2 did not contain the agonist. For intracellular Ca** measurements, a
compound stock solution (10 to 100 mM) was further diluted in DMSO in order
to obtain a final 1 % DMSO concentration in the extracellular solution.

Compounds of the invention were tested in the following assays in their
free base, hydrochloride, or trifluoroacetic acid salt forms.

The TRPA1 agonist 6,11-dihydro-5H-dibenzo[b,e]azepine-10-carboxylic
acid methyl ester was synthesized by use of the following methods:

A: 2-(3-Bromo-phenyl)-1,4-dihydro-2H-benzo[d][1,3]oxazine

A mixture of 2-amino-benzenemethanol (0.073 mol) and 3-bromo-
benzaldehyde (0.073 mol) in 2-propanol (100 mL) was stirred for 3 hours at rt.
The solvent was evaporated. Part (3 g) of the residue (20.5 g) was crystallized
from hexane. The precipitate was filtered off and dried, yielding 1.37 g of the
desired product.
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B: [2-(3-Bromo-benzylamino)-phenyl]-methanol

i L
OH

Under a nitrogen atmosphere, sodium borohydride (0.1172 mol) was

added slowly to a mixture of 2-(3-bromo-phenyl)-1,4-dihydro-2H-

benzo[d][1,3]oxazine (0.0586 mol) in ethanol (200 mL). The reaction mixture

was stirred and refluxed for 1 hour. The mixture was cooled on an ice-water

bath, quenched with NH4Cl 20% and extracted with DCM. The organic layer was

dried, filtered and the solvent was evaporated, yielding 14.8 g of the desired

product.

C: 10-Bromo-6,11-dihydro-5H-dibenzo[b,elazepine and 8-bromo-6,11-dihydro-5H-

dibenzo[b,e]azepine

L e

A solution of [2-(3-bromo-benzylamino)-phenyl]-methanol (0.180 mol) in
DCM (50 mL) was added over a 5 hr period to a cooled (£ -10 to -20°C) solution
of concentrated H2S04 (500 mL). The ice-bath was then removed, and the
mixture was stirred for one hour at rt. The reaction mixture was added to ice-
water, cooled on ice, and alkalized with a 50% aqueous NaOH solution. The
resulting mixture (£ 3 L) was extracted with DCM. The organic layer was
separated, dried on MgSOy, filtered and the filtrate was concentrated in vacuo.
A part (8 g) of this residue was purified via Supercritical Fluid Chromatography
(SFC, column: Diacel AD-H 30 x 250mm, mobile phase: 55% MeOH/45% CO, +
0.2% isopropylamine, 40 °C, 100 bar) to give 2 g of 10-bromo-6,11-dihydro-5H-
dibenzo[b,e]azepine and 4.65 g of 8-bromo-6,11-dihydro-5H-
dibenzo[b,e]azepine.
D: 6,11-Dihydro-5H-dibenzo[b,elazepine-10-carboxylic acid methyl ester
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A mixture of 10-bromo-6,11-dihydro-5H-dibenzo[b,e]azepine (0.008 mol),
potassium acetate (4 g), Pd(OAc), (0.04 g) and 1,1'-(1,3-propanediyl)bis[1,1-
diphenyl- phosphine (0.16 g) in methanol (100 mL) and THF (100 mL) was

5 placed in a pressure reactor and pressurized with CO gas up to 50 kg/square
cm. The reaction mixture was heated at 125 °C for 16 hours, then cooled,
filtered over dicalite, and the solvent was evaporated. The residue was
partitioned between CH2Cl, and water. The organic layer was dried over MgSOQOs,
filtered, and the filtrate concentrated. The residue was purified by column

10 chromatography over silica gel using CH,Cl; as an eluent. The desired fractions
were collected and the solvent was evaporated, yielding 1.86 g of the desired

compound.
Table 1
ICso ICso ICso
Example Example Example

(nM) (nM) (nM)
1 0.036 107 0.518 213 2.399
2 0.040 108 2.529 214 ~0.977
3 0.108 109 0.319 215 1.023
4 0.003 110 0.092 216 1.202
5 0.009 111 0.014 217 0.871
6 0.011 112 0.011 218 >10
7 0.229 113 0.062 219 ~2.691
8 0475 114 2.928 220 ~4.466
9 0.542 115 0.015 221 2.042
10 0.030 116 0.386 222 9.120
11 0.065 117 19.953 223 >10
12 1.089 118 5.768 224 >10
13 0.090 119 0.047 225 2512
14 0.021 120 0.030 226 0.115
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15 0.418 121 1.526 227 1.175
16 0.034 122 0.267 228 2.291
17 2.077 123 0.032 229 1.585
18 1.851 124 0.011 230 1.288
19 0.016 125 0.063 231 2.754
20 2.054 126 0.046 232 1.122
21 0.024 127 0.042 233 ~0.372
22 0.130 128 0.049 234 >10
23 4.416 129 0.019 235 5.888
24 0.024 130 0.006 236 >10
25 0.063 131 0.087 237 >10
26 0.013 132 0.117 238 1.288
27 0.016 133 0.026 239 5.012
28 0.081 134 0.021 240 ~0.933
29 0.012 135 0.022 241 0.417
30 0.013 136 0.035 242 ~1.096
31 0.009 137 0.037 243 3.802
32 1.016 138 0.017 244 >10
33 0.469 139 0.073 245 2.455
34 0.032 140 0.079 246 1.995
35 0.083 141 0.073 247 ~1.445
36 0.039 142 0.078 248 ~0.676
37 0.007 143 0.010 249 1.585
38 0.006 144 0.022 250 0.851
39 1.262 145 0.028 251 2512
40 1.654 146 0.052 252 >10
41 2924 147 0.092 253 >10
42 0.016 148 0.028 254 >10
43 0.004 149 3.648 255 >10
44 0.012 150 0.383 256 >10
45 2.037 151 19.953 257 >10
46 0.747 152 0.066 258 0.324
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47 0.014 153 0.401 259 3.548
48 0.006 154 0.044 260 >10
49 0.015 155 1.021 261 2.692
50 0.036 156 0.388 262 >10
51 0.148 157 4.694 263 0.191
52 0.013 158 0.587 264 ~0.933
53 0.426 159 1.094 265 >10
54 1.070 160 0.077 266 >10
55 2.550 161 0.137 267 7.943
56 0.051 162 1.696 268 >10
57 0.194 163 0.014 269 0.229
58 0.005 164 19.953 270 0.692
59 0.081 165 0.011 271 >10
60 6.173 166 0.014 272 ~0.436
61 0.105 167 0.063 273 >10
62 3.214 168 19.953 274 >10
63 0.078 169 0.051 275 >10
64 0.234 170 0.020 276 6.166
65 0.015 171 0.019 277 >10
66 0.253 172 0.011 278 >10
67 0.515 173 1.149 279 >10
68 0.026 174 0.095 280 >10
69 0.181 175 19.953 281 5.495
70 0.746 176 0.045 282 >10
7 0.014 177 0.071 283 ~0.724
72 0.017 178 0.203 284 ~1.071
73 0.004 179 0.229 285 0.022
74 0.017 180 0.228 286 ~0.158
75 0.771 181 0.602 287 3.715
76 0.024 182 0.923 288 >10
77 0.059 183 0.020 289 ~3.467
78 6.046 184 ~0.033 290 ~0.708
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79 0.137 185 0.433 291 ~0.407
80 0.410 186 0.227 292 >10
81 0.093 187 0.806 293 2.692
82 0.050 188 0.647 294 ~1
83 0.073 189 0.002 295 1.738
84 0.340 190 ~1.949 296 4.467
85 14.125 191 2.138 297 0.355
86 0.085 192 ~0.588 298 4.677
87 1.793 193 0.085 299 ~1.585
88 0.017 194 0.575 300 2512
89 0.844 195 0.617 301 5.623
90 8.299 196 ~4.786 302 8.710
91 0.175 197 ~1.148 303 ~2.818
92 0.017 198 ~3.019 304 0.331
93 0.086 199 ~3.311 305 ~5.888
94 1.633 200 3.311 306 ~2.089
95 10.000 201 8.128 307 ~0.354
96 0.432 202 ~2.398 308 1.778
97 1.708 203 ~6.456 309 1.175
98 0.381 204 ~2.691 310 0.407
99 19.953 205 ~1.778 311 ~1.513
100 19.953 206 4.467 312 0.295
101 4.046 207 9.120 313 ~0.489
102 1.704 208 2.291 314 ~1.318
103 0.252 209 1.000 315 ~0.45
104 0.460 210 4.571 316 1.450
105 1.028 211 ~1.621
106 0.594 212 0.676

ICso ICso ICso
Example Example Example

(nM) (nM) (nM)
317 0.016 351 >10 385 0.978
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318 0.029 352 7.088 386 0.311
319 0.021 353 2.754 387 3.048
320 0.745 354 1.070 388 3.524
321 1.016 355 0.891 389 0.095
322 1.179 356 >10 390 0.382
323 0.510 357 >10 391 0.797
324 0.412 358 >10 392 0.414
325 0.845 359 1.190 393 0.461
326 5.970 360 2.275 394 0.598
327 0.587 361 0.452 395 2975
328 0.682 362 19.953 396 1.793
329 1.756 363 4.870 397 2.951
330 0.604 364 2.726 398 7.088
331 0.176 365 1.687 399 2612
332 0.058 366 1.650 400 1.832
333 0.073 367 0.018 401 2.521
334 2.633 368 0.418 402 0.594
335 0.179 369 0.079 403 0.466
336 0.113 370 0.115 404 1.910
337 1.005 37 2.061 405 0.481
338 0.382 372 1.614 406 0.833
339 0.251 373 0.043 407 0.185
340 0.210 374 2.092 408 0.054
341 0.693 375 1.943 409 0.064
342 0.296 376 0.241 410 1.260
343 1.057 377 4.710 411 1.426
344 >10 378 19.953 412 1.269
345 2497 379 0.380 413 0.269
346 >10 380 0.523 414 0.057
347 0.518 381 0.729 415 0.570
348 1.626 382 5.093 416 1.056
349 1.694 383 0.488 417 0.082
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7.261

384

2.218

While the invention has been illustrated by reference to examples, it is

understood that the invention is intended not to be limited to the foregoing

detailed description.
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What is claimed is:

1. A composition of matter selected from compounds of Formula (1),
pharmaceutically acceptable salts of compounds of Formula (1), and
pharmaceutically acceptable prodrugs of compounds of Formula (1),

Wy v Loy (1)

H
Al—§70 ORI R

wherein,
Arlis:
iii) phenyl substituted with 0, 1, 2 or 3 substituents R?; or
iv) a 5- or 6-membered monocyclic aromatic heterocycle ring optionally
substituted with one or two substituents R
where each R? is independently halo, -C4_salkyl, -OC44alkyl, -CN,
-CF3, -OCFs3, -NO,, -C(O)C1.4alkyl or -CO2H;

i) phenyl substituted with 0, 1, 2 or 3 substituents R®;
where each R® is independently halo, -C14alkyl, -C(O)NR°R?, -OC1.
salkyl, -OCg.alkylCF3, -CN, -CF3, -OCF32H, -NO,, -NR°R?, -S(0);.2C.
salkyl, -C(O)Cq4alkyl, -S(O)(O)NH3, -(CH2)o.2-morpholinyl, piperidin-1-
yl or piperazinyl, said piperaziny| optionally substituted with a methyl,
ii) pyridyl substituted with 0, 1 or 2 substituents R®,
where each R®is independently selected from halo, -C4_4alkyl, -OC4.
salkyl, -CF3, -NR°R or 4-morpholinyl; or
iii) a bicyclic 9- or 10-membered aromatic heterocycle optionally
substituted with 1 substituent R';
where R'is -Cy.4alkyl;
R®and R® are each independently selected from H or -Cy4alkyl;
W is -CR"H- or -CF»-;
Xis -CR"H-;
or W and X may each be a CH group linked together by a double bond;
R"is H or -OH; or
two adjacent R" moieties taken together form -CH,-;
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R" and R? are each independently H or -Cy_alkyl;

each Y is independently CH or N;

Zis CRY;

R'is

i) H, -Cy-salkyl, -CF3, -OR?, -N(CHs), or -NR"R’;

where R"is selected from H, 2-hydroxy-propyl, 2-hydroxy-2-methyl-
propyl, -C4.4alkyl-N(CHs3),, -C1. salkyl-pyridyl, -C1. salkyl-phenyl, 1-
pyridinyl-ethyl, 1-methyl-pyrrolidin-3-ylmethyl or -C,_salkyl-piperidinyl,
said piperidinyl optionally substituted with -C4_salkyl;
where R” is -C4_4alkyl, -C44alkylCF3 or -C4_4alkyl-heterocycloalkyl;

i)  1-pyrrolidinyl optionally substituted with -Cy4alkyl or -NR*R";

iii) piperazinyl optionally substituted with -Cy.salkyl, -OC4_4alkyl, -C4.
salkyl-pyridyl, -Co.salkyl-1-methyl-piperidin-4-yl, -Co4alkyINR*R' or -Cy.
salkyl-phenyl, said phenyl optionally substituted with one or two
substituents selected from the group consisting of CI, Br, |, -OCF3,
and -Cq.4alkyl or said one substituent is F bound at the 2- position;

iv) phenyl optionally substituted with -CF3; or

vii)  pyridyl;

viii)  1-piperidinyl;

R is H, -Cy4alkyl or -C(O)1.2C1.4alkyl; and

R'is H or CHj3;

with the proviso that when

Ar' is 4-fluoro-phenyl;

Ar? is 4-trifluoromethyl-phenyl;

R' and R? are each H;

W and X are each -CH-;

and the two Y’s adjacent to Z are N with the third being C;

then Rg cannot be [4-(2-fluoro-phenyl)-piperazin-1-yl].
2. A composition of matter as defined in claim 1 selected from the group

consisting of: (a) the compounds of Formula (l) wherein each instance of Y and
and Z is CH; and (b) pharmaceutically acceptable salts of said compounds.
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3. A composition of matter as defined in claim 1, wherein Z is CR® and two
instances of Y are N.

4. A composition of matter as defined in claim 1, wherein Z is CRYand one
5 instance of Y is N.

5. A composition of matter as defined in claim 1, wherein W and X are CH.

6. A composition of matter as defined in claim 1, wherein W is -CF»-.

10
7. A composition of matter as defined in claim 1, wherein W and X are -
CH»-.

8. A composition of matter as defined in claim 1, wherein R" and R? are H.

15
9. A composition of matter as defined in claim 3, wherein R? is NR"R'.

10. A composition of matter as defined in claim 4, wherein R% is NR"R'.

20 11. A composition of matter as defined in claim 1, wherein R® is selected
from -CF3, -OCF3, F, C|, BI', -NOQ, -SOzMe, -SCH3, -OCH3, -N(CH3)2, -SOzNHz,
-CN, -CONHz, -OCH2CF3, -(CH2)o-1morpholinyl, piperazinyl, or N-
methylpiperazinyl.

25 12. A composition of matter as defined in claim 1, wherein Ar' is phenyl with
0, 1, 2 or 3 substituents R®.
13. A composition of matter as defined in claim 1, wherein Ar’ is thiophen-yl
with 0, 1, 2 or 3 substituents R®.

30

14. A composition of matter as defined in claim 1, wherein Ar? is phenyl with
0, 1, 2 or 3 substituents R®.

15. A composition of matter as defined in claim 1, wherein Ar® is pyridyl.
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16. A composition of matter selected from the group consisting of:
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-isobutyl-
piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-methoxy-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-pyridin-3-yl-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2,6-bis-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3-trifluoromethyl-
phenyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-trifluoromethyl-
phenyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-pyridin-4-yl-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-amino-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-isopropyl-
piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-dimethylamino-6-
(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethyl-
phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[(1-methyl-
pyrrolidin-3-ylmethyl)-amino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(1-ethyl-propyl)-
piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-methylamino-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-ethyl-piperain-
1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(1-pyridin-2-yI-
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ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
dimethylamino-ethyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[(2-dimethylamino-
ethyl)-methyl-amino]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-pyridin-3-
ylmethyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(1-methyl-
piperidin-4-ylmethyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-pyridin-4-
ylmethyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-pyridin-2-
ylmethyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-piperazin-1-yl-6-
(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-isobutyl-
piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-(2-methyl-pyrrolidin-
1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2S-methyl-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2R-methyl-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-methylamino-
6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-
dimethylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2(S)-carboxylic acid [2-(2R-methyl-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2S-methyl-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3R-
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dimethylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3S-
dimethylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;
{1-[4-({[1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carbonyl]-amino}-
methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-pyrrolidin-3S-yl}-carbamic
acid tert-butyl ester;
{1-[4-({[1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carbonyl]-amino}-
methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-pyrrolidin-3R-yl}-carbamic
acid tert-butyl ester;

1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(1-pyridin-2-yl-
ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4S-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(1-pyridin-2-yl-
ethylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4R-ylmethyl]-amide;
{1-[4-({[1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carbonyl]-amino}-
methyl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-pyrrolidin-3-yl}-methyl-
carbamic acid tert-butyl ester;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3S-amino-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3R-amino-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3-
methylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-isobutoxy-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-isobutoxy-6-
(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-isopropyl-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-hydroxy-
propylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-hydroxy-2-
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methyl-propylamino)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-methoxy-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-methyl-
pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-ethoxy-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-chloro-
benzyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
trifluoromethoxy-benzyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-
ylmethyl]-amide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-ethyl-
benzyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[3-(acetyl-
methyl-amino)-pyrrolidin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(3-
diethylamino-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-thiophene-2S-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[(1-
isopropyl-piperidin-4-ylmethyl)-methyl-amino]-6-(4-trifluoromethyl-phenyl)-
pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [2-
(4-isobutyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-carboxylic acid [2-
(4-isobutyl-piperazin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2,2,2-
trifluoro-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-
dimethylamino-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-carboxylic acid [2-
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(2-methyl-pyrrolidin-1-yl)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-carboxylic acid [2-
(2,2,2-trifluoro-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl}-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-pyrrolidin-
1-yl-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-piperidin-1-
yl-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(2-morpholin-
4-yl-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
trifluoromethylbiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-
trifluoromethylbiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (2'-
trifluoromethylbiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
trifluoromethoxybiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-
trifluoromethoxybiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (2'-
trifluoromethoxybiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-fluoro-4'-
trifluoromethylbiphenyl-3-ylmethyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-chloro-4'-
trifluoromethyl-biphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (3'-fluoro-4'-
trifluoromethoxybiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2-carboxylic acid (4'-difluoromethoxy-
3',5'-difluorobiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
methanesulfonylbiphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-nitrobiphenyl-3-
ylmethyl)-amide;
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1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-bromo-biphenyl-
3-ylmethyl)-amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-sulfamoyl-
biphenyl-3-ylmethyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-methyl-biphenyl-
3-ylmethyl)-amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-methoxybiphenyl-
3-ylmethyl)-amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4'-(2,2,2-
trifluoroethoxy)-biphenyl-3-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-methylsulfanyl-
biphenyl-3-ylmethyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-chloro-pyridin-3-
yh)-benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-methoxypyridin-
3-yl)-benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
carbamoylbiphenyl-3-ylmethyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-cyano-biphenyl-3-
ylmethyl)-amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-methylpyridin-3-
y)-benzyl amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
trifluoromethylpyridin-3-yl)-benzyl amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-acetylbiphenyl-3-
ylmethyl)-amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(5-methoxypyridin-
2-yl)-benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(5-chloropyridin-2-
yh)-benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(5-
trifluoromethylpyridin-2-yl)-benzylamide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-
dimethylaminobiphenyl-3-ylmethyl)-amide;
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1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-morpholin-4-yl-
biphenyl-3-ylmethyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(1H-indol-5-yl)-
benzylamide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(1-methyl-1H-indol-
5-yl)-benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-morpholin-4-yl-
pyridin-3-yl)-benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (biphenyl-3-ylmethyl)-
amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-amino-biphenyl-3-
ylmethyl)-amide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4'-(4-
methylpiperazin-1-yl)-biphenyl-3-ylmethyl]-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(1H-indol-6-yl)-
benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-morpholin-4-
ylmethylbiphenyl-3-yImethyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-piperidin-1-yl

biphenyl-3-ylmethyl)-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(6-
dimethylaminopyridin-3-yl)-benzylamide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (2-methylene-4-
quinolin-3-yl-pent-3-enyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-quinolin-6-yl-
benzylamide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-quinolin-2-yl-
benzylamide;

1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid 3-(1-methyl-1H-indol-
6-yl)-benzylamide;
3-(4-Fluorobenzenesulfonyl)-3-aza-1S,5R-bicyclo[3;1;0]hexane-2S-carboxylic
acid (4'-trifluoromethylbiphenyl-3-ylmethyl)-amide;
3-(5-Chlorothiophene-2-sulfonyl)-3-aza-1S,5R-bicyclo[3;1;0]hexane-2S5-
carboxylic acid (4'-trifluoromethylbiphenyl-3-ylmethyl)-amide;
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1-(4-Fluorobenzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid (4'-
trifluoromethylbiphenyl-3-ylmethyl)-amide;
1-(5-Chlorothiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid (4'-
trifluoromethylbiphenyl-3-ylmethyl)-amide;

(1S, 2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [1-(4'-
trifluoromethyl-biphenyl-3-yl)-ethyl]-amide;

(1R, 2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [1-(4'-
trifluoromethyl-biphenyl-3-yl)-ethyl]-amide;

(1S, 25)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-carboxylic acid [1-(4'-
trifluoromethylbiphenyl-3-yl)-ethyl]-amide;

(1R, 2S)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-carboxylic acid [1-(4'-
trifluoromethylbiphenyl-3-yl)-ethyl]-amide;
(2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [1-methyl-1-(4'-
trifluoromethyl-biphenyl-3-yl)-ethyl]-amide;
(2S)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-carboxylic acid [1-methyl-1-
(4'-trifluoromethyl-biphenyl-3-yl)-ethyl]-amide;
(2S)-4,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid (4'-
trifluoromethyl-biphenyl-3-ylmethyl)-amide;

(2S)- 1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2-carboxylic acid
(4'-trifluoromethyl-biphenyl-3-yImethyl)-amide;

(2S, 45)-1-(4-Fluoro-benzenesulfonyl)-4-hydroxy-pyrrolidine-2-carboxylic acid (4'-
trifluoromethyl-biphenyl-3-ylmethyl)-amide;

(2S, 4R)-1-(4-Fluoro-benzenesulfonyl)-4-hydroxy-pyrrolidine-2-carboxylic acid
(4'-trifluoromethyl-biphenyl-3-yImethyl)-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-trifluoromethyl-
phenyl)-pyridin-4-ylmethyl]-amide;
1-(5-Chlorothiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
trifluoromethylphenyl)-pyridin-4-ylmethyl]-amide;
4,4-Difluoro-1-(4-fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
trifluoromethylphenyl)-pyridin-4-ylmethyl]-amide;
1-(5-Chlorothiophene-2-sulfonyl)-4,4-difluoropyrrolidine-2S-carboxylic acid [2-(4-
trifluoromethylphenyl)-pyridin-4-ylmethyl]-amide;
1-(4-Fluorobenzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [2-(4-
trifluoromethylphenyl)-pyridin-4-ylmethyl]-amide;
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1-(5-Chlorothiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [2-(4-
trifluoromethylphenyl)-pyridin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide;

4 4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-(4-
trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-carboxylic acid [2-
(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [2-(4-
trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [2-
(4-trifluoromethoxy-phenyl)-pyridin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4-(4-trifluoromethyl-
phenyl)-pyridin-2-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [4-(4-
trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4-(4-
trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [4-(4-
trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide;

4 4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4-(4-
trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-carboxylic acid [4-
(4-trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide;

4 ,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [4-(4-
trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2S-carboxylic acid [4-
(4-trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [4-(4-
trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [4-
(4-trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide;
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1-(4-Fluoro-benzenesulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [4-(4-
trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-2,5-dihydro-1H-pyrrole-2S-carboxylic acid [4-
(4-trifluoromethoxy-phenyl)-pyridin-2-ylmethyl]-amide;
1-(4-Bromobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3,4-Difluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Trifluoromethoxybenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Methoxybenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(1,2-Dimethyl-1H-imidazole-4-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Chlorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethyl-
phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(Toluene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethylphenyl)-
pyrimidin-4-ylmethyl]-amide;

1-(Toluene-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethylphenyl)-
pyrimidin-4-ylmethyl]-amide;
1-(3-Trifluoromethylbenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Trifluoromethylbenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Cyanobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-Benzenesulfonylpyrrolidine-2S-carboxylic acid [6-(4-trifluoromethylphenyl)-
pyrimidin-4-ylmethyl]-amide;

1-(Toluene-4-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethylphenyl)-
pyrimidin-4-ylmethyl]-amide;
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1-(4-Acetylbenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Nitrobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(1-Methyl-1H-imidazole-4-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4,5-Dichlorothiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Chlorothiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(Furan-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethylphenyl)-
pyrimidin-4-ylmethyl]-amide;
1-(2-Trifluoromethylbenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3,5-Difluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(Thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid (4'-chlorobiphenyl-3-
ylmethyl)-amide;

1-(Thiophene-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethyl-
phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2,5-Dichlorothiophene-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(6-Chloropyridine-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-amide;
4-(2S-{[6-(4-Trifluoromethylphenyl)-pyrimidin-4-ylmethyl]-carbamoyl}-pyrrolidine-
1-sulfonyl)-benzoic acid,

1-(Furan-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethylphenyl)-
pyrimidin-4-ylmethyl]-amide;
1-(4-Fluorobenzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethoxyphenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(6-trifluoromethyl-
pyridin-3-yl)-pyrimidin-4-ylmethyl]-amide;
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(2S)- 4,4-Difluoro-1-(4-fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
(2S)-1-(5-Chloro-thiophene-2-sulfonyl)-4,4-difluoro-pyrrolidine-2-carboxylic acid
[6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yImethyl]-amide;

(1S%, 25)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {1-[6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-yl]-ethyl}-amide;

(1R*, 25)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {1-[6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-yl]-ethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-methyl-6-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-trifluoromethyl-6-
(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
(2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [4-(4-
trifluoromethyl-phenyl)-pyrimidin-2-ylmethyl]-amide;
(2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [4-(4-
trifluoromethyl-phenyl)-pyrimidin-2-ylmethyl]-amide;

(2S)- 1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
(25)-1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2-carboxylic acid [4-(4-
trifluoromethyl-phenyl)-pyrimidin-2-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethoxy-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(4-fluoro-phenyl)-
2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(2,6-dimethoxy-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(4-cyano-phenyl)-2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(5-fluoro-2-
methoxy-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-
amide;

1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(5-fluoro-2-
methoxy-phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-

amide;
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1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(2,5-dimethyl-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(2,4-difluoro-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(3-trifluoromethoxy-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-cyano-phenyl)-
2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3,5-dimethyl-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-dimethylamino-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-benzo[1,3]dioxol-
5-yl-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-chloro-phenyl)-
2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(2,6-dimethyl-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(4-chloro-phenyl)-2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(2-chloro-phenyl)-2-
[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(3-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2-carboxylic acid {6-(3-chloro-4-fluoro-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(2-fluoro-phenyl)-
2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3-fluoro-phenyl)-
2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-o-tolyl-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3,4-dichloro-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
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1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(3,5-difluoro-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {6-(2,4-dichloro-
phenyl)-2-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pyrimidin-4-ylmethyl}-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid {2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-phenyl-pyrimidin-4-ylmethyl}-amide;
1-(2-Chloro-4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(3-Methoxy-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3-Chloro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Methoxy-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(5-Fluoro-2-methyl-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-2-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(3,4-Difluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3-Chloro-4-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(4-Isopropyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2,3,4-Trifluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3-Chloro-2-methyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
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phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(Thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-phenyl)-
piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Propyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2,5-Dimethyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2,4-Difluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2-Chloro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Chloro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(Toluene-3-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-phenyl)-
piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-Benzenesulfonyl-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-phenyl)-
piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3-Chloro-2-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(4-Acetyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2,4,6-Trimethyl-benzenesulfonyl)-pyrrolidine-2-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(2-Chloro-6-methyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(4-Chloro-2-fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-

amide;
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1-(Toluene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-phenyl)-
piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(3-Chloro-4-methyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-
fluoro-phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-
amide;

1-(3,5-Difluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-tert-Butyl-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2-[4-(2-fluoro-
phenyl)-piperazin-1-yl]-6-(4-trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-trifluoromethyl-
phenyl)-pyridin-2-ylmethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-2S-carboxylic acid [6-(4-
trifluoromethyl-phenyl)-pyridin-2-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-2S-carboxylic acid [2,6-bis-(4-
trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-S2-carboxylic acid [2-pyrrolidin-1-yI-6-
(4-trifluoromethyl-phenyl)-pyridin-4-ylmethyl]-amide;
1-(4-Fluoro-benzenesulfonyl)-pyrrolidine-S2-carboxylic acid [6'-(4-trifluoromethyl-
phenyl)-3,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-4'-yImethyl]-amide;
1-(5-Chloro-thiophene-2-sulfonyl)-pyrrolidine-S2-carboxylic acid [6'-(4-
trifluoromethyl-phenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4'-ylmethyl]-amide;
(2S)-N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(5-
chlorothiophen-2-yl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-carboxamide;
(2S)-N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-
fluorophenyl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-carboxamide;
N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-
fluorophenyl)sulfonyl]-L-prolinamide;
N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(5-
chlorothiophen-2-yl)sulfonyl]-L-prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-fluorophenyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
N-({2-[4-(2-Fluorophenyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-L-prolinamide;
(2S)-N-({2-[4-(2-Fluorophenyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl] pyridin-
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4-ylymethyl)-1-[(4-fluorophenyl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-carboxamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-4-yImethyl)piperazin-1-yl]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-3-ylmethyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-4-yImethyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-2-yImethyl Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
N-({2-(Dimethylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-
fluorophenyl)sulfonyl]-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-(dimethylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-(2-methylpyrrolidin-1-yl)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(dimethylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;

1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-(2-methylpyrrolidin-1-yl)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-N-({2-(Dimethylamino)-6-[4-(trifluoromethyl)phenyllpyridin-4-yl}methyl)-1-[(4-
fluorophenyl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-carboxamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-2-yImethyl)piperazin-1-yl]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-4-ylmethyl)piperazin-1-
yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;

1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-3-yImethyl)piperazin-1-yl]-6-
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[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-4-ylmethyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(pyridin-4-ylmethyl)Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-4-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-3-yImethyl Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-3-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-2-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-2-ylmethyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-3-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-3-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-3-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(5-
chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-2-yImethyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-2-ylmethyl)piperazin-1-
yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-

carboxamide;
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(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(pyridin-3-ylmethyl)piperazin-1-
yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-4-yImethyl)piperazin-1-
yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;

4 ,4-Difluoro-N-({2-[4-(2-fluorophenyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-L-
prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(2-fluorophenyl)piperazin-
1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-fluorophenyl)piperazin-1-yl]-6-
[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;

4 4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-N-({2-(4-Benzylpiperazin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(4-fluorophenyl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-carboxamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(pyridin-3-yImethyl)Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-3-yImethyl)piperazin-1-
yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-4-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-3-yImethyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;

1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(pyridin-3-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide;
N-({2-(4-Benzylpiperazin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-
[(5-chlorothiophen-2-yl)sulfonyl]-L-prolinamide;
(2S)-N-({2-(4-Benzylpiperazin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-
yl}methyl)-1-[(5-chlorothiophen-2-yl)sulfonyl]-2,5-dihydro-1H-pyrrole-2-

carboxamide;
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1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-methylpropyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(2-methylpropyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-3-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
N-({2-(4-Benzylpiperazin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-
[(4-fluorophenyl)sulfonyl]-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(pyridin-2-yImethyl)Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(pyridin-2-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide;

1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-(dimethylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-4,4-difluoro-L-prolinamide;
N-({2-(4-Benzylpiperazin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-1-
[(5-chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(pyridin-4-ylmethyl)amino]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-2-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;

1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(pyridin-4-
ylmethyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(pyridin-2-ylmethyl)amino]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[4-(2-
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methylpropyl)piperazin-1-yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-
prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-(methylamino)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-4-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(2-methylpropyl)piperazin-1-yl]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[4-(pyridin-2-yImethyl)piperazin-1-
yl]-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
N-({2-(4-Benzylpiperazin-1-yl)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-
4,4-difluoro-1-[(4-fluorophenyl)sulfonyl]-L-prolinamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[4-(2-methylpropyl)piperazin-1-yl]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[4-(2-methylpropyl)piperazin-1-yl]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(pyridin-4-yImethyl Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-2-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
N-({2-(Dimethylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-4,4-
difluoro-1-[(4-fluorophenyl)sulfonyl]-L-prolinamide;
N-({2-(Benzylamino)-6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-4,4-difluoro-
1-[(4-fluorophenyl)sulfonyl]-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(pyridin-3-ylmethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-(2-methylpyrrolidin-1-yl)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-(2-methylpyrrolidin-1-yl)-6-
[4-(trifluoromethyl)phenyl]pyridin-4-ylimethyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-3-ylethyl)amino]-6-[4-
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(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-pyridin-3-ylethyl)amino]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-pyridin-4-ylethyl)amino]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-4-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-4-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-4-ylethyl)Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-4-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-3-ylethyl)Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-phenylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-phenylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;
1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-2-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-pyridin-2-ylethyl)Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-phenylethyl)Jamino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-phenylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-4-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;

1-[(4-Fluorophenyl)sulfonyl]-N-({2-[(1-phenylethyl)amino]-6-[4-
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(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(6-Chlorothiophen-2-yl)sulfonyl]-N-({2-[(1-phenylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
1-[(5-Chlorothiophen-2-yl)sulfonyl]-4,4-difluoro-N-({2-[(1-pyridin-2-ylethyl)amino]-
6-[4-(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
4,4-Difluoro-1-[(4-fluorophenyl)sulfonyl]-N-({2-[(1-pyridin-2-ylethyl)amino]-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-L-prolinamide;
(2S)-1-[(5-Chlorothiophen-2-yl)sulfonyl]-N-({2-(2-methylpyrrolidin-1-yl)-6-[4-
(trifluoromethyl)phenyl]pyridin-4-yl}methyl)-2,5-dihydro-1H-pyrrole-2-
carboxamide;

and pharmaceutically acceptable salts and prodrugs thereof.

17. A pharmaceutical composition, comprising:
(a) a therapeutically effective amount of at least one chemical entity selected
from the group consisting of compounds of Formula (ll):

ZV\X 9’ Y|/Z¢Y (I
NN e
Al-§70 O RI R’
O
wherein,
Ar'is:
i) phenyl substituted with 0, 1, 2 or 3 substituents R®; or
i) a 5- or 6-membered monocyclic aromatic heterocycle ring optionally
substituted with one or two substituents R
where each R? is independently halo, -Cq.salkyl, -OCq4alkyl, -CN,
-CF3, -OCFs3, -NO,, -C(O)C1.4alkyl or -CO2H;

i) phenyl substituted with 0, 1, 2 or 3 substituents R®;
where each R® is independently halo, -C4_4alkyl, -C(O)NR°R?, -OC.
salkyl, -OCg.alkylCF3, -CN, -CF3, -OCF32H, -NO,, -NR°R?, -S(0);.2C.
salkyl, -C(O)C14alkyl, S(O)(O)NH>, -(CH3)o2-morpholinyl, piperidin-1-
yl, piperazinyl, said piperazinyl optionally substituted with a methyl, or

306



WO 2010/141805

10

15

20

25

30

ii)
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two R substituents on adjacent carbon atoms taken together form -
O(CH2)120-;

pyridyl substituted with 0, 1 or 2 substituents R®;

where each R®is independently selected from halo, -C1.4alkyl, -OC+.
salkyl, -CF3, -NR°R? or 4-morpholinyl; or

a bicyclic 9- or 10-membered aromatic heterocycle optionally
substituted with 1 substituent R';

where R'is -Cy_4alkyl;

R®and R® are each independently selected from H or -Cy4alkyl;

W is -CR"H- or -CFo-;

Xis -CR"H-;

or W and X may each be a CH group linked together by a double bond;
R"is H or -OH; or

two adjacent R" moieties taken together form -CH,-;

R" and R? are each independently H or -Cy_alkyl;

each Y is independently CH or N;

Zis CRY;

R’is
i)

H, -C1-salkyl, -CF3, -OR? or -NR"R’;
where R"is selected from
a) H, -Co.4alkylCF3, -Cq.4alkyl-N(CHs)2, 1-hydroxymethyl-2-
phenyl-ethyl, -Cq_salkyl-3H-indol-3yl, indan-1yl, saturated
cycloalkyl or -Cq-4alkyl-monocyclic heteroaryl ring;
b) -C4salkyl optionally substituted with OH;
c) -Cq.4alkyl-heterocycloalkyl, said heterocycloalkyl optionally
substituted with -Cq_salkyl; or
d) -Coaalkyl-phenyl, said phenyl optionally substituted with
one or two R moieties;
where each R/ is independently halo, -OC1.salkyl, -
S(O)(O)NH; or 4-methyl-piperazine-1-carbonyl;
R” is -C14alkyl, -C14alkylCF3 or -C4_4alkyl-heterocycloalkyl;
1-pyrrolidinyl optionally substituted with a moiety selected from the
group consisting of -NR*R' and -C1_salkyl, said -C1.salkyl optionally
substituted with -OH;
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iii) 1-piperidinyl optionally substituted with -C4_4alkyl, -C(O)NH,, -CO2C1.
salkyl or -Cyalkyl-phenyl,

iv) piperazinyl optionally substituted with -C4.salkyl, -OC4.4alkyl, -Co-
salkylpyridyl, -Co.salkyl-1-methyl-piperidin-4-yl, -Co4alkyINR*R' or -Cq.
salkyl-phenyl, said phenyl optionally substituted with one or two R"
substituents;
where each R' substituent is selected from the group consisting of
halo, -OCFs3, -Cq.alkyl, -OC.4alkyl, -CO2C4.4alkyl, -C(O)CH3 and -Cq.
salkyINR*R!, or two R' substituents on adjacent carbon atoms taken
together form -O(CH;)1.20-;

V) phenyl optionally substituted with CF3, pyridyl or 3,4-dihydro-1H-
isoquinolin-2-yl;

vi) pyridyl;

vii)  3,4-dihydro-1H-isoquinolin-2-yl;

viii)  [1,4]diazepane-yl optionally substituted with -C4.4alkyl; or

iX) morpholin-yl;

R¥is H, -Cy4alkyl or -C(O)1.2C1.4alkyl;

R'is H or Cyalkyl; and

pharmaceutically acceptable salts of compounds of Formula (Il), and
pharmaceutically acceptable prodrugs of compounds of Formula (ll); and

(b) a pharmaceutically acceptable excipient.

18. A method for modulating TRPA1 activity, comprising exposing TRPA1 to
an effective amount of at least one chemical entity as defined in claim 17.

19. A method for treating a subject suffering from or diagnosed with a
disease, disorder, or medical condition mediated by TRPA1 activity, comprising
administering to the subject in need of such treatment an effective amount of at
least one chemical entity as defined in claim 17.

20. A method according to claim 19, wherein the disease, disorder, or
condition is pain; itch or an inflammatory disorder; an inner ear disorder; fever
or another condition or disorder of thermoregulation; tracheobronchial or
diaphragmatic dysfunction; a gastrointestinal or urinary tract disorder; chronic
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obstructive pulmonary disease; incontinence; or a disorder associated with

reduced blood flow to the central nervous system or CNS hypoxia.
21. A method according to claim 20, wherein the disease, disorder, or

5 condition is pain, arthritis, itch, cough, asthma, inflammatory bowel disease, or

an inner ear disorder.

309



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2010/037381

A. CLASSIFICATION OF SUBJECT MATTER
INV. C07D207/48 C07D401/12 C07D401/14 C07D403/12 C07D403/14
C07D405/14 C07D409/12 C07D409/14 A61K31/506 A61K31/401
A61K31/4439  A61K31/404 A61K31/496 A61K31/5377  A61K31/451

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO7D A61K A61P

Documentation searched ather than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriaie, of the relevant passages

Relevant to claim No.

A WO 99/26921 Al (MERCK & CO INC [US]; 1-21
DURETTE PHILIPPE L [US]; HAGMANN WILLIAM K
[UST;) 3 June 1999 (1999-06-03)

cited in the application

the whole document

A GARCIA-ANOVEROS J ET AL: "TRPALl" 1-21
HANDBOOK OF EXPERIMENTAL PHARMACOLOGY,
SPRINGER VERLAG, BERLIN, DE LNKD-
DOI:10.1007/978-3-540-34891-7_21,

vol. 179, 1 January 2007 (2007-01-01),
pages 347-362, XP008091335

ISSN: 0171-2004
the whole document

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered 1o be of particular relevance

"E" earlier document but published on or after the internationa!
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or
other means

"P" dacument published prior to the international filing date but
later than the priority date claimed

"T" later document pubiished after the international filing date
or priority date and not in conflict with the application but
cited to Understand the principle or theory underlying the
invention

"X" document ot particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
m%[]ﬂs, such combination being obvious to a person skilied
in the art.

'&" document member of the same patent family

Date of the actual completion of the international search

10 September 2010

Date of mailing of the international search report

28/09/2010

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3015

Authorized officer

Sarakinos, Georgios

Form PCT/ISA/210 (second shaet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2010/037381
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 9926921 Al 03-06-1999 AT 267168 T 15-06-2004
AU 751950 B2 05-09-2002
AU 1532799 A 15-06-1999
CA 2309341 Al 03-06-1999
DE 69824037 D1 24-06-2004
DE 69824037 T2 02-06-2005
EP 1034164 Al 13-09-2000
ES 2221227 T3 16-12-2004
dP 2001524465 T 04-12-2001

Form PCT/ISA210 {patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - description
	Page 96 - description
	Page 97 - description
	Page 98 - description
	Page 99 - description
	Page 100 - description
	Page 101 - description
	Page 102 - description
	Page 103 - description
	Page 104 - description
	Page 105 - description
	Page 106 - description
	Page 107 - description
	Page 108 - description
	Page 109 - description
	Page 110 - description
	Page 111 - description
	Page 112 - description
	Page 113 - description
	Page 114 - description
	Page 115 - description
	Page 116 - description
	Page 117 - description
	Page 118 - description
	Page 119 - description
	Page 120 - description
	Page 121 - description
	Page 122 - description
	Page 123 - description
	Page 124 - description
	Page 125 - description
	Page 126 - description
	Page 127 - description
	Page 128 - description
	Page 129 - description
	Page 130 - description
	Page 131 - description
	Page 132 - description
	Page 133 - description
	Page 134 - description
	Page 135 - description
	Page 136 - description
	Page 137 - description
	Page 138 - description
	Page 139 - description
	Page 140 - description
	Page 141 - description
	Page 142 - description
	Page 143 - description
	Page 144 - description
	Page 145 - description
	Page 146 - description
	Page 147 - description
	Page 148 - description
	Page 149 - description
	Page 150 - description
	Page 151 - description
	Page 152 - description
	Page 153 - description
	Page 154 - description
	Page 155 - description
	Page 156 - description
	Page 157 - description
	Page 158 - description
	Page 159 - description
	Page 160 - description
	Page 161 - description
	Page 162 - description
	Page 163 - description
	Page 164 - description
	Page 165 - description
	Page 166 - description
	Page 167 - description
	Page 168 - description
	Page 169 - description
	Page 170 - description
	Page 171 - description
	Page 172 - description
	Page 173 - description
	Page 174 - description
	Page 175 - description
	Page 176 - description
	Page 177 - description
	Page 178 - description
	Page 179 - description
	Page 180 - description
	Page 181 - description
	Page 182 - description
	Page 183 - description
	Page 184 - description
	Page 185 - description
	Page 186 - description
	Page 187 - description
	Page 188 - description
	Page 189 - description
	Page 190 - description
	Page 191 - description
	Page 192 - description
	Page 193 - description
	Page 194 - description
	Page 195 - description
	Page 196 - description
	Page 197 - description
	Page 198 - description
	Page 199 - description
	Page 200 - description
	Page 201 - description
	Page 202 - description
	Page 203 - description
	Page 204 - description
	Page 205 - description
	Page 206 - description
	Page 207 - description
	Page 208 - description
	Page 209 - description
	Page 210 - description
	Page 211 - description
	Page 212 - description
	Page 213 - description
	Page 214 - description
	Page 215 - description
	Page 216 - description
	Page 217 - description
	Page 218 - description
	Page 219 - description
	Page 220 - description
	Page 221 - description
	Page 222 - description
	Page 223 - description
	Page 224 - description
	Page 225 - description
	Page 226 - description
	Page 227 - description
	Page 228 - description
	Page 229 - description
	Page 230 - description
	Page 231 - description
	Page 232 - description
	Page 233 - description
	Page 234 - description
	Page 235 - description
	Page 236 - description
	Page 237 - description
	Page 238 - description
	Page 239 - description
	Page 240 - description
	Page 241 - description
	Page 242 - description
	Page 243 - description
	Page 244 - description
	Page 245 - description
	Page 246 - description
	Page 247 - description
	Page 248 - description
	Page 249 - description
	Page 250 - description
	Page 251 - description
	Page 252 - description
	Page 253 - description
	Page 254 - description
	Page 255 - description
	Page 256 - description
	Page 257 - description
	Page 258 - description
	Page 259 - description
	Page 260 - description
	Page 261 - description
	Page 262 - description
	Page 263 - description
	Page 264 - description
	Page 265 - description
	Page 266 - description
	Page 267 - description
	Page 268 - description
	Page 269 - description
	Page 270 - description
	Page 271 - description
	Page 272 - description
	Page 273 - description
	Page 274 - description
	Page 275 - description
	Page 276 - description
	Page 277 - description
	Page 278 - description
	Page 279 - description
	Page 280 - description
	Page 281 - description
	Page 282 - claims
	Page 283 - claims
	Page 284 - claims
	Page 285 - claims
	Page 286 - claims
	Page 287 - claims
	Page 288 - claims
	Page 289 - claims
	Page 290 - claims
	Page 291 - claims
	Page 292 - claims
	Page 293 - claims
	Page 294 - claims
	Page 295 - claims
	Page 296 - claims
	Page 297 - claims
	Page 298 - claims
	Page 299 - claims
	Page 300 - claims
	Page 301 - claims
	Page 302 - claims
	Page 303 - claims
	Page 304 - claims
	Page 305 - claims
	Page 306 - claims
	Page 307 - claims
	Page 308 - claims
	Page 309 - claims
	Page 310 - claims
	Page 311 - wo-search-report
	Page 312 - wo-search-report

