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StIBSMUTED HETEROCYCLIC ACETAMDES A = KAPPA OPIOID RECEPTOR
(KOR) AGONISTS

TECHNICAL FIELD
The present application relates to novel compounds of formula (l), sterecisomers
thereof or pharmaceutically acceptable salts thereof as # (kappa) opioid receptor (KOR)
agonists. The present application also describes method of making such compounds and

pharmaceutical compositions comprising such compounds.

BACKGROUND

The endogenous opioid system comprises of three principal opioid re: eptor types in
the central neivous system and in the periphery designated as p (Mu), « (Kappa) and 5 (Delta).
The pharmacological response is €licited by binding of a multitude of endogenous opioid
ligards to these receptors, the principal ligands being - the enkepMlins, endorphins, and
dynorphins. The exogenous opioids/opiates exert their activity by numicking and/or
antagonizing the activity of the endogenous opioid ligands at these receptors. Since the
anatomical location, distribution and function of the opioid receptors is wide and varied
(Neuropharmacology, 21, 487- 497; Med. Res. Rev, 11, 357-374), the pharmacological
effects elicited by their agonism and antagonism are diverse as well.

The p receptors which bind niorphine and its derivatives are responsible for analgesia,
respiratory and gastrointestinal functions, sedation, neuroendocrine functions and mediate
opiate dependence. The 5 receptors are abundant in the CNS and mediate analgesia, feeding
and various hormonal functions. The + receptors have a wide distribution in the CNS and the
PN5; for example, centrally, these receptors are expressed in caudate-putamen, nucleus
accumbens, amygdale, neural lobe of the pituitary gland, etc, and peripherally, they are
expressed in the sensory neuron DRG, stomach, duodenum, jejunum, oleum, proxima and
distal colon (Acta Neurobiol Exp, 71:129-138). The « receptors are responsible for functions
including analgesia, gastrointestinal functions like food intake, gut motility, water balance,
Iriermoregulation and various neuroendocrine functions. (J. Pharmacol. Exp. Ther. 234, 463-
469; Peptides 4, 797- 800; Goodman and Gilman's The Pharmacologica Basis of
Therapeutics(11th Edition) Chapter 21, Pp 547 - 590) .
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Pharmacologic studies with receptor selective ligands have shown that analgesia can
be produced by selective activation of each of the three types of opioid receptors. Ivbst
clinically used opioid analgesics such as morphine and codeine act as | receptor agonists.
These opioids have well-known, undesirable and potentially dangerous dependence forming
side effects associated with their CHs ad vity. ¥ opioid receptors, on the other hand, have
attracted special attention due to their ability toact peripherally and produce analgesia without
causing dependence and respiratory depression that is typically associated with L receptor
activation by n*rphine (PharmaceuticaActaHelvetiae, 74, 2-3, Pp=37-344).

The opioid receptors are members of the supertamily of G-protein-coupled receptors
(GPCRs). Agonist binding to the 1 receptor activates the intracellularly associated G protein,
which decreases Ca'+ channel conductance or inhibits adenjjiyl cyclase (AC). In addition to
analgesia, potential applications of 1 selective agonists include the areas of diuresis
(Pharmacology Biochemistry and Behavior, 65, 1, Pp 53-59), eating disorders, motion
sickness, and neuroprotection (Peptides 29, 12, Pp 2292-2375). Therefore, the 1z receptors
represent important therapeutic targets. Ligands selective for the i receptors can serve as
important pharmacologic tools. For example, such compounds can be used in competition
assays to determine the relative specificity and selectivity of other compounds for the «
receptor, as well asfor pand 5receptors.

A large number of classes of compounds which act as KOE. agonists have been
describedin the art including the following illustrative classes of compounds.

UaT112598 describes KOR agonist comprising 2-ptenylbenzothiasolirL e derivatives.

U SH5a% 1230 describes dkrylmethyl piperasane compounds having utility as exogenous
receptor combinant species for binding with opioid receptors such as kappa receptors.

EPAfA3401 describes morphinan derivatives as selective KOR agonists and their
application asan analgesic, diuretic, antitussive and brain ¢zl protective agent.

1: opioid receptor (commonly known as KOR) modulation has also been reported to be
useful in the treatment of arthritis (Life Sciences, 57, 4, Pp 371-378), hypertension, pain,
particularly pain which isinflammatory in origin and post-operative pain, (European Journal
of Pharmacology, 429, 1-3, Pp 79-91) inflammation, migraine, inflammatory disorders of the

gastrointestinal tract, psoriasis, and irritable bowel syndrome (IB75), Parkinsonism. (European



WO 2013/131408 PCT/CN2013/000230

Journal of Pharmacology 396, 2-3, Pp 101 -107, Molecular Brain Research, 44, 1, Pp 12-20)

and stroke.
Accordingly, itis an object of the application to provide compounds as KOR agonists.

SUMMARY

The present application relates to compounds of formula (1),

g

stereoisomers thereof or pharmaceutic aly acceptable salts thereof;
wherein,

R! represents hydrogen, akyl, hal oalk i1 or -(C¥,) -cycloalkyl;

R? represents (1) cycbalkyl, (2) an group selected from heterocyclyL heteroaryl or aryl,
wherein such group is optionally substituted with 1to 3 substituents sel ezted independently
from cyano, hydioxyl, akji, akynyl, alkoxy, halogen, haloalkji, habako.iy, -COOR * -
COMR'RE -0 CH) R or BM

R’ isan optionally substituted group selected from

“C T, 5o, B, sbo,
S0, 0, O
Rorihcoltso e ol

Optional substituent on R?, in each occurrence, independently selected from haloger,
alkyd or haloalkyl,

R*isselected from hydrogen, hydrz: =i, habgen, alkyl, alkoxy, or habalkyl,

R*and R', each are independently selected from hydrogen or alkyl;
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R isselected from cyano, tetrazolyL -COOR?, -CO HR*Rf or _igﬂn

3

R* in each occurrence, is independently selected from hydrogen, halogen, alkyl
or {CHy),-R?,

F*is -CO0OR or %-@’ :
R is selected from hydrogen, ciano, -COOR?, -CONE*R? or tetrazolyl;
R

RI js selected from (1) (Cs-COcycloakyL benzyl, @ or (2) 56 membered
leteroaryl optionally substituted with 1to 2 substituents selected independently from alkyl,

R®

haloalkyl, haloalkoxyor -(CH2)nr(C3 -Cc)cychalkyl;

R4 and R% in each occurrence, iridependently selected from hydrogen, akyL
keteracyclyi or heteroaryl;

R¥:in each occurrence, irdependently selected fram hydrogen, alkyl or alkoxy,

RS in each occurrence, independently selected from hydrogen, alkyL haloalkyl or
5(0)-alkyl;

RE in each occurrence, independently selezted from hydrogen or alkyl;

mis selected from 0, 1, 2, 3 or 4;

nand ¥ each independently selected from 1 or 2;

provided that when R is pihenyl optionally substituted with alkyL alkoxy or halogen,

R! isakyl and one of RJ and R" represents hydrogen, then R* does not represent the following

<0 . 40

wherein R}, in each occurrence, represents hydrogenor alkyl.
In another embodiment, the apiplication is directed to pharmaceutical compositions
comprising a pharmazeutically acceptable carrier and an effective amount of a compound of

formula (1), stereocisomer thereof or pharmaceutically acceptable salt thereof.
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In one embodiment the application is directed to novel compounds of formula (1),
sterecisomers thereof or pharmaceutically acceptable sats thereof as #: opioid rece ptor (KOR)
agonists.

In other emhodiment, the application is directed to a method for binding opioid
receptor, ina patient in need thereof, comprising administering to said patient a composition
comprising an effective amount of a compound of formula (1) or a stereoisomer thereof or a
pharmaceutically acceptable salt thereof.

In another embodiment, the application is directed to a method of treating or
preventing gastroirdestmal dysfunction, ina patient in need thereof, comprising adninistering
to said patient a composition comprising an effective amount of a compound of formula (1), a
stereoisomer thereof or a pharmaceutically acceptable salt thereof.

In another embodiment, the application is directed to a method of treating or
preventing pain, to a patient in need thereof, comprising administering to said patient a
composition comprising an effective amount of a compound of formula (1), a stereoisomer
thereof or a pharmaceutically acceptable salt thereof.

In another embodiment, the application is directed to a method of adntirdstering EIOR
agonists in a subject, which comprises administering to the subject a therapeuticaly efiective
amount of a compound of formula (1), a stereoisomer thereof or a pharmaceutically acceptable

salt thereof.

DETAILED DESCRIPTION

'Halogen represents fluorine, cWorine, bromine, or iodine.

‘Hydroxyl’ represents -OH.

'‘Alkyl" group refers to linear or branched akyl group with 1 to 10 carbon atoms.
Exemplary akyl group includes, but is not limited to, methyl, ethyl, n-propyl, iso-propyl, n-
butyL, iso-butyl, t-butyl, n-pentyL, iso-pentyl, hexyL, heptyL, octyl and the tike.

'‘AlkynyT group refers to linear or branched akynyl group with 1to 10 carbon atoms.
Exemplary akyl group includes, but is not limited to, ethynyl, prop-l -ynyL, but-2-ynyL, 4-
methylpent-2-ynyl and the like.

'‘Alkoxy" group refers to an -O{akyl) group, wherein akyl group isas defined above.

Exemplary akoxy groups include methoxy, ethoxy, n-propoxy iso-propoxy n-butoxy, iso-
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butoxy t-butoxy, and the like. Unless otherwise specified, an dkoxy group has from 1to 10
carbon atoms.

‘AryT is a monocyclic or polycyclic aromatic ring system. Exemplary aryl groups
include, but are not limited to, phenyl, naphthyL, and the like. Unless otherwise specified, an
aryl group typically has from 6 to about 14 caibon atoms but the application is not limited in
that respect.

‘Cycb dkyl™ group refers to a cyclic akyl group whick may be mono, bicyclic,
polycyclic, or afused/bridg ed ring system. Exemplary eyeloalkyl groups include, but are not
limited to, cyclopropyl, cyclobutyL cyclopentyl, cyclohexyL, cycloheptyl, cycboctyL and the
like. Unless otherwise specified, a cycloalkyl group typically has from 3to about 11 carbon
atoms. Typica bridged cycloakyls include, but are not limited to adamantyl, noiadamantyL
bicyclo[l .1.0]butanyL norbomylibicycloPIheptanyi), and the like. '(CVCiJdcycloakyT
refersto cycbalkyi group having 3 to 6 carbon atoms.

'Haloalk yI* means at least one halogen atom is substituted on an akyl group. Both
halogen and alkyl have the meaning as defined above. Representative examples of haloalkyl
groups include, but are not limited to, fluoromethyL chloromethyl, fluoroethyL chloroethyL
difluoromethyL difluoroethyL trifluoromethyL dichloroethyl, trichloroethyl and the hke.
Unless otherwise specified, ahaloakyl group typicaly has from| to 1 carbon atoms.

'Haloakoxy® means at Izast one halogen atom is substituted on an alkoxy group
wherein alkoxy and halogen groups are as defined above. Exemplary haloalkoxy groups
include, but not Ilimited to, fluoromethoxy, chloromethoxy  trifluoromethoxy,
difluoromethoxy trichloroethoxy fluoroethoxy chloroethoxy difluoroethoxy tnfbroethoxy,
perfluoroethoxy (-QCFjCFj), trilluoro-fbutoxy, hexafluoro-i-butoxy, periluoro-i-butoxy (-
CC{CFs)3), and the like.  Unless otherwise specified, an habalkoxy group typically has from
1to 10 carbon atoms.

'HeterocyclyT isa saturated monocyclic or polycyclic ring system of 3 b 10 members
kaving at least one heteroatom or heterogroup selected from one or more of -0-, -N-, -=-, -
50z, or -CO. Exemplary heterocyclyl groups include one or more of, but not hmited to,
asetidinyl, pyrrolidinyl, piperidinyL piperazinyL  morpholinyl, tetrahydro-2H-pymnyl,
thbmorpholinyL thtomorphohne-l, 1-dioxide, thiaaohdinyl, 1,3-dioxolanyl, 1,4-dioxanyL and
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the like. Unless otherwise specified, a heteiocyclyl group typicaly has from 3 to about 10
carbon atoms but the application is not limited in that respect.

‘Heteroaryl® is an iinsaturated, aromatic or non-aromatic. monocyclic or polycyclic
ring system of 3 to 10 members having at least one heteroatom or heterogroup selected from
one or more of -0-, -N-, -=-, -304, or -CO where R, isH, akyl or abond. Exemplary
lieten aryl groups include one or more of, but not limited to, pyridinyL tluazinyl, pyrazmyL,
pyrazolyl, thiazolyl, tetrazolyi,  1,34-oxadiazolyl, imidaaolyi, 1,3 4-tMadiazolyl,
imidazothiazolyl, indoli.ddin.yl, indolyi, quinolinyL quinoxalinyL 2-oxoiridolinyL 1H-
benzo[d]imidazol -2 (3H)-onyl_ benzo[d]oxazol -2 (3H)-onyl_ benzo[d]thiazol -2 (3H )-only.
quinolin-2 (IH)-only, | ,3-dihydrobenzo[c] isothiazole 2,2 -dioxide-yl, 2H-
benzo[b] [l ,4]1hiazin-3(4H)-one 1, 1-dioxide-yl, ben2D [d]isomk20l-3(21 ¥-one 1,1 -dioxide-yl,
benzo[d]thiaaole -2 (3H )-thionyL 2H-benzob] [1,4] thiazin-3(4Hi -onyL qumoxain -2 (1H)-
onyi, 2H-benzo[b] [I ,4]oxazin -3(4H)-onyl, and the like. Unless otherwise specified, a
heteroaryl group typically has from 3 to about 10 carbon atoms.

'5-6 membered heteroaryT is a heteroaryl group as defined above, having 5 to 6 ring
atoms and is monocyclic. Exemplary heteroaryl groups include one or more of, but not limited
to, pyridinyL thiazinyL pyrazinyL pyrazolyL thiazolyl, tetrazolyi, 1,3,4-oxadiazolyl,
imidazolyl and the like.

The EZOF. maybe an animal or a mammalian or rion-mammalian receptor, such as a
human receptor

Optionally substituted” means that the substitution is optional and therefore it is
possible for the designated atom or group to be unsubstituted. In the event a substitution is
desired, then such substitution means that any number of hydrogens on the designated atom is
replaced with a selection from the indicated group, provided that the norma vaence of the
designated atom is not exceeded, and that the substitution results in a stable compound. For
example, in formula (1) when a substituent is oxo (i.e., =0), then two hydrogens on the atom
are replaced and when the substitution is fluoro, then one hydrogen on the atom is replaced
and the like. When more than one substituent is present on an atom or group, the chosen
substituents are independent of each other (i.e same or different).

As used herein and in the appended claims, the singular forms "a', "an", and "the"

include plural reference unless the context clearly indicates otherwise .
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As used herein, the term 'subject’ or 'patient’ means mammals, such as humans and
other animals, including horses, dogs, cats, rats, mice, sheep, pigs, etc. In exemplary
embodiments, the subject may include subjects for which treatment and/ar prevention of the
conditions described herein would beb eneficial.

The terms 'treating’ or 'to treat’ means to alleviate symptoms, ehminate the causation
either on atemporary or permanent basis, or to prevent or slow the appearanc e of symptoms.

The term 'treatment’ includes alleviation, elimination of causation of or prevention of
any ofthe diseases or disorders described below. Besides being useful for human treatment,
these combinations are also useful for treatment of other mammals, including horss, dogs,
cats, rats, mice, sheep, pigs, et: .

The compounds described herein are typically administered in admixture with one or
more pharmaceutically acceptable excipients or carriers in the form of a pharmaceutical
composition. A ‘composition' may comprise one compound or a mixture of compounds. A
‘pharmaceutical composition' is any composition useful in producing a least one
physiological response in asubject to which such pharmac eutical compo sition is administered.

For ease of reference, in this application it will be described in terms of administration
to human subjects. It will be understood, however, that such descriptions are not hmited to
administration to humans, but will also include administration to other animals unless
explicifly stated otherwise.

A ‘therapeutically effective amount' is the amount of compound of the present
application that is effective in generating biological or medical response of a subject, for
example, reduction or inhibition of an enzyme or a protein activity, or ameliorate symptoms,
aleviate conditions, slow or delay disease progression, or prevent a disease.

In one embodiment the term 'a therapeutically effective amount' refers to the amount
ofthe compound of formula () ofthe presmnt application thai, when administered to a subject
is effective in at least partially aUeviating, inhibiting, preventing and/or ameliorating a
condition, or adisorder or adisease associated with KOR.

Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood to one of ordinary skill in the art.

One or more compounds of formula (1) can be supplied in the form of a therapeutic

composition that is within the scope ofthe present application
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One or more compounds of formula (1) can be supplied in the form of a novel
therapeutic composition that is within the scope of the present application.

One or more compounds of formula (1) canbe supplied in the form of a therapeutic
composition that is within the scope of the present application

The term 'Pharmaceutically acceptable sats refers to any acid or base sdlft,
pharmaceutically acceptable solvates, or any complex of the compound thai, when
administered to a recipient, is capable of providing (directly or indirectly) a compound as
described herein. It should be appreciated, however, salts that are not pharmaceutically
acceptable also he within the scope of the application. The preparation of salts can be carried
out using known methods.

For example, pharmaceutically acceptable salts of compound of formula (1)
contemplated refers to salts prepared from acids or bases including inorganic or organic acids
and inorganic or organic bases by conventional chemical methods using a compound of
formula (I). Generally such salts maybe prepared, for example, by making free base of the
compounds and reacting with a stoichiometric quantity of the appropriate acid and vice-versa
in water or in an organic solvent, or in a mixture of the two. Generally, non-aqueous media
such as one or more of ether, ethyl acetate, methanol, ethanoL isopropanol or acetonitrile may
be utilized.

When the compound of formula (I) is basic, salts may be prepared from acids,
including inorganic or organic acids (acid addition salts). Examples of such acidsinclude, but
not limited toformic, acetic, trifluoroacetic, propionic, succinic, glycolic, gluconic, lactic,
malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric, pyruvic, aspaitic, glutamic,
benzoic, anthranilic, mesylic, stearic, salicylic, p-hyiroxybenzoic, phenylacetic, mandelic,
embonic (pamoic),nitric, hydrochloride, hydrobromide, isoethionic, hydrtiodide, phosphoric,
sulfuric, succinic, tartaric, methanesulfonic, ethanesulfonic, benzene sulfonic, benzoic, mucic,
pantothenic, p-toluenesulfonic, camphorsulfonic, 2-hydroxyethanesulfonic,  sulfanilic,
cycfohexylantinosulfonic, algenic, [i-hydroxybutyric, galactaric, and galachironic acid, and
the tike.

Salts formed from inorganic bases include sodium, potassium, hthium, calcium,
copper, magnesium, manganic salts, manganous, zinc, aluminum, ammonium, ferric, ferrous

and the like.
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Salts derived from organic bases include salts of primary, secondary and tertiary
amines, substituted amines including naturally occurring substituted amines, cyclic amines,
and basic ion exclange resins, such as arginine, betaine, caffeine, choline, N,N-
dibenzylethylene -diamine, diethylamine, 2-diethylarrinoethanol, 2-dimemyknunDetlianol,
ethanolamine, ethylenediamine, N-ethylmorphohne, N-ethylpiperidine, glucamine,
glucosamine, histidine, hydrabamine, isopropylamine, lysine, methylgiucamine, morpriDline,
piperazine, piperide, polyamine resins, pocaine, purines, 1]¥%obromine, trielhykmine,
trimethykmine, tripropylamine, tromethamine, and the like.

Tharmaceutically acceptabl salts in the solid form may exist in more than one
crystal structure, and may aso be in the form of hydrates.

Pharmaceutically acceptable solvates of compound of formula (I) maybe hydrates or
comprising other solvents of crystallisation such as alcohols. Pharmaceutically acceptable
solvates of compound of formula (1) may be prepared by conventiona methods such as
dissolving the compounds of formula (1) in solvents such as water, methanol, ethanol etc.,
preferably w¥ier and recrystallising by using different crystallisation techniques.

The term 'sterecisomers is a general term used for al isomers of an individua
molecule that differ only in the orientation of their atoms in space. Where the compounds
according to the present application possess one or more asymmetric centers and compounds
with asymmetric centers give rise to enantiomers, diastereomers or both as pure or partialy
purified compounds . 1listobeunderstood that all stereoiso menc forms of the compounds of
the invention, including but not limited to, diastereomers, enantiomers and atropsiomers, as
w¥d|l as mixtures thereof such as forms, are included in the scop; of the present application
Preparation of such stereoisomeric forms of compurd of formula (1), may be achieved by
appropriate modification of the methodology known in the art. Their absolute stereochemistry
maybe determined by the suitable methods. If required, racemic mixtures of the compound of
formula (I) may be separated to isolate individual enantiomers or diastereomers. Such
separation can be carried out by methods knowt in the art, such as the coupling of a racemic
mixture of compound of formula (I) to an enantiomerically pure compound to form a
diastereomeric mixture, followed by separation of the individual diastereomers by standard
methods, such as fractional crystallisation or chromatography. The coupling reaction is often

the formation of salts using an enantiomerically pure acid or base. The diastereomeric
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derivatives may then be converted to the pure enantiomers by cleavage of the added chital
residue. The racemic mixture of the compounds can also be separated directly by
chromatographic methods using chiral stationary phases, which methods are will known in
the art. Alternatively any enantiomer or diastereomer of a compound maybe obtained by
stereosel ective synthesis using optically pure starting materials or known reagents.

For any particular compound disclosed herein, wherein the stereochemistry of any
particular chira atom is not specified, then all stereoisomers are contemplated and included as
the compounds of the application. Where stereo chemistry is specified by a solid wedge or a
dashed wedge bond or dashed line representing a particular configuration then that
sterecisomer is so specified and defined. Following the standard chemical literature
description practice and as used herein, a full wedge bond means above the ring plane, and a
dashed wedge bond or dashed line means bebw the ring plane.

Furthermore the configuration of a chiral atom maybe denoted as (R) or (Z) by the
symbols (R) and (=) written next to the chiral atom. For example, a compound (=)-2-(2-oxo-
2, 3-dihydrobenza[d] thaaza - 5-3l)-H-( 1 -phensd -2 { prmro hdin-1-d Jethid Jacetarade . may  be
represented as provided beb w.

Further certain individual molecules may exist as geometric isomers (cisitrans).
Similarly, certain compiunds of this application may exist in a mixture of two or more
structurally distinct forms that are in rapid equilibrium, commonly known as tautomers.
Representative examples of tautomers include keto-enol tautomers, phenol-keto tautomers,
rdtroso-oxime tautomers, imine-enamine tautomers, etc. It is to be understood that all such
isomers and mixtures thereof in any proportion are encompassed within the scop; of the
pres: nt application.

In the formulae depicted herein, abond to a substituent and/ar abond that links a
molecular fragment to the remainder of a compound maybe shown as intersecting one or
more bonds in aring structure. This indicates that the bond may be attac hed to any one of the

atoms that constitutes the ring structure, so long as a hydrogen atom could otherwise be
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present at that atom. Where no particular substituent(s) is identified for a particular position in
astructure, then hydrogens) ispresent at that position.

For any particular compound disclosed herein, any general structure presented also
encompasses all conformational isomers, regioisomers and tautomers that may arise from a
particular set of substituents.

Compounds of the application, such asa compound of formula (I) and salts thereof,
also include other forms, such as their stereocisomers (except wrhere specifically indicated),
prodrugs, hydrates, solvates, acid salt hydrates, or anyisomorpihic crystalline forms thereof.

Compounds employedin the methods and compositions of the present application may
exist in prodrug form. As used herein, "prodrug" is intended to include any covalently bonded
carriers which release the active parent drug, for example, the compound of Formula (l), or
other formulas or compounds employed in the present methods and compositions in vivo
when such prodrug is administered to amammalian subject. The term "prodrug” aso includes
compounds which maybe specifically designed to maximize the amount of active species that
reaches the desired site of reaction and which themselves maybe inactive or nunimally active
for the activity desired, but through biotransformation are converted into biologically active
metabolites. Since prodrugs are known to enhance numerous desirable qualities of
pharmaceuticals (e.g., solubility, bioavailability, manufacturing, etc.) the compounds
employed in the piesent methods may, if desired, be delivered in prodrug form. Thus, the
present application contemplates methods of delivering prodrugs. Prodrugs of the compounds
employed in the present application, for example a compound of Formula (I), may be
prepared by modifying functional groups present in the compound in such a way that the
modifications are cleaved, either in routine mardpulation or in vivo, to the parent compound.

Accordingly prodrugs include, for example, compounds described herein in which a
hydroxy, amino, or carboxy group is bonded to any group that, when the prodrug is
administered to a mammalian subject, cleaves to form a free hydroxy!, free amino, or
carboxylic acid, respectively. Examples include, but are not limited to, acetate, formate and
benzoate derivatives of alcohol and amine functional groups; and alkyl, carbocyclic, aryl, and
alkylaryl esters such as methyl, ethyl, propyl, iso-piopyl, butyl, isobutyl, sec-butyl, tert-butyl,
cyclopiopyl, plienyl, benzyl, andphenethyl esters, and the like.
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'Pain’ refers to the perception or condition of unpleasant sensory or emotional
experience, associated with actual or potential tissue damage or described in terms of such
damage. Tain' includes, but is not limited to, two broad categories of pain acute and chronic
pain. Buschmann, H.; Christoph, T; Friderichs, E.; Ivlul, C ; Sundermann, B;eds.; Anagesics,
Wiley-VCH, Verlag GMbH & Co . K.gaA, Weinheim, 2002; Jam, K. E ., “A Guide to Drug
Evaluation for Chronic Pain; Emerging Drugs, 5(2), 241-257 (2000), the discbsures of
which are hereby incorporated herein by reference in their entireties. Non-limiting examples
of pain include, for example, nociceptive pain, inflammatory pain, visceral pain, somatic pain,
neuralgias, neuropathic pain, AIDS pain, cancer pain, phantom pain, and psyrlogenic pain,
and pain resulting from hyperalgesia, pain caused by rheumatoid arthritis, migraine, all odyma
and the like.

The term 'gastrointestinal  dysfunction’, as used herein, refers collectively b maladies
of the gastrointestinal system, particularly the stomach and small and large intestines. Non-
limiting examples of gastrointestinal dysfunction include, for example, diarrhea, nausea,
emesis, post-operative emesis, opioid- induced ernesis, irritable bowel syndrome, opioid-
bowel dysfunction, opioid induced constipation, ileus, including post-operative ileus, post-
partum ileus and opioid- induced ileus, colitis, decreased gastric motility, decreased gastric
emptying, inhibition of small intestinal propulsion, inhibition of large intestinal propulston,
increased amplitude of non-propulsive segmental contractions, constrictbn of sphincter of
Oddi, increased anal sphincter tone, impaired reflex relaxation with rectal distentton,
diminished gastric, biliary, pancreatic or intestinal secrettons, increased absorptton of water
from bowel contents, gastroesophageal reflux, gastroparesis, cramping, b bating, distensbn.
abdominal or epigastric pain and discomfort, non-ulcerogenic dyspepsia,  gastritis,
constipatton, or delayed absorption of orally administered medicattons or nutritive substances.

The term 'peripheral’ designates that the compound acts primarily on physiobgical
systems and components external to the central nervous system (CNS). In preferred form, the
compounds of the present application employed in the methods of the present application
exhibit high levels of activity with respect b peripheral tissue, such as, gastrointestinal tissue,
while exhibiting reduced, and preferably substantially no CNS activity at therapeutically

relevant doses.
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The phrase 'doesnot substantially cross," asused herein, means that less than about 20%
by weight of the compound employed in the present methods crosses the blood-brain barrier,
preferably less than about 15% by weight rmore preferably less than about 10% by weight,
even more preferably less than about 5A by weight and still more preferably a non-detectible,
de minimus, or even 0% by weight of the compound crosses the blood-brain barrier at
therapeutically relevant doses. Selected compounds can be evaluated for CN5 penetration by
Cetermining plasma and brain levels following i.v., oral, subcutaneous or intraperitoneal
administration.

The compounds described herein are typically administered in admixture with one or
more pharmaceutically acceptable excipients or carriers in the form of a pharmaceutical
composition. A ‘composition’ may contain one compound or a mixture of compounds. A
'‘pharmaceutical composition' isany composition useful or potentialy useful in producing at
least one physiological response in a subject to which such pharmaceutical composition is
administered.

The pharmaceutical compositions of compounds of formula (1) maybe administered
enteraly and/or parenterally Parenteral administration includes subcutaneous, intramuscular,
intradermal, intmmammary, intravenous, and other administrative methods known in the art.
Enteral administration includes solution, tablets, sustained release capsules, enteric coated
capsules, syrups, beverages, foods, and other nutritional supplements. When administered,
the present pharmaceutical compositions may be a or near body temperature. In some
embodiments, the present pharmaceutical compositions maybe below body temperatures. In
other embodiments, the present pharmaceutical compositions may be above body
temperatures.

The compounds of the present application maybe administered in a wide variety of
different dosage forms. For example, they may be combined with various pharmaceutically
acceptable inert carriers in the form of one or more of, but not limited to, tablets, capsules,
lozenges, trozhes, hard candies, powders, sprays, creams, salves, suppositories, jellies, gels,
pastes, lotions, ointments, aqueous suspensions, injectable solutions, elixirs, syrups, and the
like. Such carriers may include one or more of solid diluents or fillers, sterile aqueous media,

and various nontoxic organic solvents, etc. Moreover, oral pharmaceutical compositions may
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be sweetened and/or flavored. |In general, the compounds of the application maybe present in
such dosage forms at concentration levels ranging from about 0.1 % to about 90% by weight.

For oral administration, tablets may contain various excipients such as one or more of
nucrocrystalline cellulose, sodium citrate, calcium carbonate, clicalcium phosphate, and
glycine, along with various disintegrants such as starch (suehas corn, potato or tapioca starch),
algirdc acid and certain complex silicates, together with granulation binders like
plyvinylpyrrohdone, sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulphate and talc maybe employed. Solid compositions of
asimilar type may also be employed as fillers in gelatin capsules;, exemplary materials in this
connection may aso include lactose or milk sugar as well as high molecular weight
polyethylene glycols. When agueous suspensions and/or elixirs are desired for orad
administration, the active ingredient may be combined with various sweetening or fkvoring
agents, coloring matter or dyes, and, if so desired, emulsifying and/or suspending agents,
together with diluents such as water, ethanol, propylene glycol, glycerin, and various
combinations thereof.

For parenteral administration (including intrapritoneal  subcutaneous, intravenous,
intradermal or intramuscular injection), solutions of compounds of the present application in,
for example, either sesame or peanut ail or in agueous propylene glyzal maybe employed.
The agueous solutions maybe buffered, if necessary or desirable, and the liquid diluent first
rendered isotonic. These aqueous solutions maybe suitable for intravenous injection purposes.
The oily solutions may be suitable for intraarticular, intramuscular, andfor subcutaneous
injection purposes. The synthesis of such solutions under sterile conditions may be
accomplished by standard pharmaceutical techniques known to those having ordinary skill in
the art. For parenteral administration, examples of suitable preparations may include
solutions, such as oily or agueous or non-aqueous solutions, as well as suspensions, emulsions,
and/or implants, including suppositories. Compounds of the present application may be
formulated in sterile form in multiple or single dose formats. For example, the compounds of
the present application may be dispersed in a fluid carrier such as sterile saline and/or 5%
saline dextrose solutions commonly used with injectables.

In another enitoodimenl, the compounds of the present application may be

administered topically. For example, it maybe desirable to administer the compounds of the
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present application topically when treating inflanunatory conditionsof the skin. Non-limiting
examples of methods of topical adntinistration include transdermal, buccal, or sublingual
application For topical applications, therapeutic compounds maybe suitably admixed in a
pharmacologically inert topical carrier such asa gel, an ointment, a lotion, and/or a cream.
Such topical carriers may include water, glycerol, acohol, propylene glycol, fatty acohols,
triglycerides, fatty acid esters, and/or mineral oils. Other possible topical carriers may include
liquid petrolatum, isopropylpamitate, polyethylene glycol, ethanol 95%, polyoxyelnylene
monolaurate 5% in water, sodium lauryl sulphate 5% in water, and the like, and combinations
thereof. In addition, materials such as surfactants, anti-oxidants, humectants, viscosity
stabilisers, and the like, and combinations therenf, also maybe added if desired.

It will be appreciated by those having ordinary skill in the art that the exemplary
amounts of active compounds used in a given therapy will vary according to the specific
compound being utilised, the particular compositions formulated, the mode of application, the
particular site of adnunistration, etc. Optimal administration rates for a given protocol of
administration maybe ascertained by those having ordinary skill in the art using conventional
dosage determination tests conducted with regard to the foregoing guidelines.

In general, compounds of the present application for treatment maybe administered to
a subject in a suitable effective dose af one or more compounds of the present application
maybe in the range of from about 0.01 to about 100 milligrams per kilogram of body weight
of recipient per day, in some embodiments, in the range of from about 0.5 to about 50
milligrams per kilogram body weight of recipient per day, in till other embodiments, in the
range of from about 0.1 toabout 20 milligrams per kilogram body weight of recipient per day.
The exemplary dose maybe suitably administered once daily, or severa suh-doses, e.g. 2to 5
sub-doses, may be administered at appropriate intervals through the day, or on other
appropriate schedules.

Reference will now be made in detail to the embodiments of the application, one or
more examples of which are set forth below. Each example is provided by way of explanation
of the application, and not by way of limitation of the application In fact if will be apparent
to those skilled in the art that various modification and variations can be made in the present
application without departing from the scope or spirit of the application. For instance, features

illustrated or described as part of one enitoodiment can be used on another enitoodiment to
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yield a still further embodiment. Thus it is intended that the present application cover such
modificatons and variations as come within the scope of the appended claims ard their
equivalents. Other objects, features, and aspects of the present application are disclosed in, or
are obvious from, the following detailed description. It istobe understood by one of ordinary
skill inthe art that the present discussion is adescription of exemplary embodiments only, and
is not to be construed as hmiting the broader aspects of the present application.

The present application relates to compounds of formula (1),
a [ o
RXL %]
|
Rl (I

stereoisomers thereof or pharmaceutic ally acceptable salts thereof;
wherein,

R! represents hydrogen, alkyl, haloalkyl or -(CHj)nrcycloalkyl;

RE represents (1) cycloalkyL (2) an group selected from heterocyclyL heteroaryl or aryl,
wherein such group is optionally substituted with 1to 3 substituents selected independently
from cyano, hydroxyl akyl, alkynyl, alkoxy, haogen, haloalkyl, haloako-iy, -COOR® -
CONRR*, -CKCHA-R 7 or RM;

R* isan optionally substituted group selected from

o Lo 2o, T sbo,
e e e PUEe eW e ol
L0 N0, <1, L

Optional substituent on R?, in each occurrerc e, independently selected from halogen,
alkyl or haloakyl;
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R*isselected from hydrogen, hyroxsd, halogen, alkyl, ako-iy, or haloalkyl;,
R'andR' , each are independently selected from hydrogen or alkyl;

R'isselected from cyano, tetraznlyl, -COOR4, -COMRERE o J‘Gﬁ

3

R® in each occurrence, is independently selected from hydrogen, haloger, alkwyl
or -(CHz,-R;

H"II
F*is-CO0R® or i_@l -

E

RY iz selected from hyrlrogen, cyano, -COOR?, -CONFCEf ar tetrazolvl;
R*

R iz selected from (1) (Cs-Cojoyeloal ks, benzs, -i-@ ar {23 5-6 membered
heteo aryl optiona ly substituted with 1to 2 substituents selected independently from alkyl,
habalkyl, haloalkoxyor -{CHyiy- (T2 e vrloalkil;

R4 and R®in each occurrence, independently selected from hydrogen, alkyL
leteo cyclyl or heteroaryl;

F* in each occurrence, independently selected fimm hydrogen, alkyl or akoxy,

RS in each occurrence, independently selected from hydrogen, akl, haloalkyl or
-S(0) z-alkyl;

RE in each occurrence, independently selected from hydrogen or alkyl;

m is selected from 0, 1, 2, 3 or 4;

nand ¥ each independently selected from 1or 2;

provided that when R2 is phenyl optionally substituted with alkyl, alkoxy or halogen,

Rlisalkyl and one of RJ and R* 1 presents hydrogen, then R* does not represent the following

<0 . 40

wherein RE in each occurrence, represents hydrogen or alkyl.

One embodiment of formula (1) includes compunds of formula (Ib),
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ﬁf*’“@ N

stereoisomers thereof or pharmaceutically acceptable salts thereof

Another embodiment of forraula (I include s compounds of formula (1b*),

5}3“;’.&%1;

stereoisomers thereof or pharmaceutically acceptable salts thereof
Another embodiment of formula (1) includes compounds of formula(lc),
0 R 6“#
RI'\)J\F’&\/H
R! (Ic)

stereoisomers thereof or pharmaceutically acceptable salts thereof

Another embodiment of formula (1) includes compounds of formula (i ¢¥),

J LS

stereoisomers thereof or pharmaceutically acceptable saltstherenf

Another embodiment of formula (1) includes compounds of formula (1d),
S
E;I)LHAU
R R

stereoisomers thereof or pharmaceutically acceptable saltstherenf
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Another embodiment of fhrnula (I} include s corapounds of formula {Idi';l,

B
R (1)

stereoisomers thereof or pharmaceutically acceptable salts thereof

Another embodiment of formula (1) includes compounds of formula (1), stereoisomers

thereof or pharmaceutically acceptable salts thereof, wherein R i's selected from,

i&im 20, o .
SO0, 0, <

R8isasdefined in formula(l).

ami

Another embodiment of formula (1) includes compounds of formula (1), stereoisomers
thereof or pharaceutically acceptable salts thereof, wherein B is selected froro,

m -nf‘j@; .“’&1‘ u J:;D\,[
<0, L, T,

and R¥is as definedin formula (1) .

Another embodiment of formula (1), (Ib), (1bi), (Ic), (Ici), (Id) or (Idi), wherein R? is
phenyl optionally substituted with 1to 3 groups independently selected from cyano, hydroxy!,
alkyd, akynyl, dkoxy, halogen, haloalky® haloalkoxy, -COOR®, -CCHREE -O{CH,),-F” or
R! andall other groups are as definedin formula (1); provided that when R? is phenyl
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optionally substituted with alkyl, alkoxy or halogen, R! is alkyl and R and R' independently
represents alk+, then R does not repre e nt the following rings

<O . LT,

hydrogen or alkyl.

, wherein, in each occurrence, R* represents

In one aspect of the above embodiment R3 represents

M
Inanother aspect of the above erhodiment R represents H

Inanother aspect of the above embodiment R* represents

o
Inanother aspect of the above embodiment R3 represents u i

Inanother aspect of the above embodiment R3 represents f‘a"‘

5

Inanother aspect of the above embodiment R3 represents ~ R#

Inanother aspect of the above embodiment R3 represents ; ;‘.
o~ 12,

Inanother aspect of the above embodiment B represents H
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ﬂ ;
3 I )
Inanother aspect of the above entiodiment E represents R®
H

~ X,

Inanother aspect of the above embodiment R* represents  R® R .

Inanother aspect of the above embodiment R* represents ﬂ :
Inanother aspect of the above embodiment R* represents W : ol

Inanother aspect of the above embodiment R* represents :: :
N

L L,
H :

In an embodiment, specific compounds of formula (I) without any limitation are

enumerated inTable (1):

Inanother aspect of the above embodiment R* represents

Téahle (1)
N-((3)-2-((S)-3-hydroKypyrrohdin-I  -51)-I -phenyleth71)-N-meth7]-2-(2-OKoiiidolin-o-
ji)acetamide;
N-[(1=)-2- [(32)-3-hyrdr oKypyrrolidin- 1-y]] -1-phenjlethylj -2-(3-oxi-3,4-didyedr -2 H- .4-
benzoxazin-G-il)acetarnide,
N-((9)-2-((S)-3-hydroKypyrrohdin-l  =d}-| -phensdethsd)-H-methid-2+{3-0x0-3,4-
dihydrocjuinoxa m-6-yl)acetamide ;
(S)-2-(2-0 i0-2,3-din*drobe nzo[d] thiaaol-i -yi)-M - 1-jhenyl-2{pearolidin- 1-
ji)ethyl)acetamide ;
2-(1,17oxido-3-0x0-3 ,d-dihyrdro -2H-benso[b] [1,4] thiazin £-yl)-N-((S)-2-((2)-3-
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hydroxypyiiOlidin- 1-yi) -1-(3-(trifluoron¥:liDxy)phenyl)ethy®  M-methydacetamide ;

N-((5)- 1-(3-cyanaphe nyl)-2-((S )-3-hydto xypyiTdidin-1 -yl)ethyl)-2-( 1, 1-dioxido-3 -ax0-3,4-
cihedro-2H be nzo b [1,4] thiaz n-6-31 )-H-roethsd acetarade ;

N-((=)-2-((2)-3-hyde xypyro lLidirl-1-yl)-1 -phenylethyl)-N-n¥thyl-2 -(3-o0xo-3 ,4-dihydro -2H-
be nzafh] [1,4] thiazin- &-yl)ac etamide;

2-(1,1-dioxido-3-ox0-2,3-diJiydrobe ngzo[d] izathiamol i-yl)-N-(( 3)-2-((=)-3-

by ceeyrprrrolidin- 1 -y -1 -pherodethed) -H-methdacetarde

2-(2,2-dioxido- 1,3-dihydrabenza[c] isothiasd-i5-yl)-N-((S) -2+ (5)-3-hydroxypyrroHdin- 1-yl) -
1-(34tr fluoromethsl) pPavdethod)-H- imethalacetaro de,
5-(2-(((2)-2-(( 2) -3 -hydroxypyrrolidm-1  -y\)- 1-phenylethyl X melhyl)aniLno)-2-oxoelhyl)-1,3-
dihydroben2o[c] isdhiaml-l -iuin 2,2-dioxide 2,2.2-triilvornacetae;

N-((Z)-1-(3-(dii lnza methaxydiphe nyl)-2-((S) -3-hydr oxypyirdidin-I  -y.)ethyl)-2-( 1,1-
dioxido-3-ox0-3.4-dih"*diio-2H-benso[b] (1 4] thlazin-f-11) 1 -methilacetarnide;

2-(3,3 -difluora-2-oxomdolin- <-5il)-N-((S) -2 4 (&)-3 -hydroxypyrrol idin- 1-yi) - 1-phenyiethyl)-
N-melhylacetainide ;

2-(3,3-dif noro-2-oxoindal in-&-v)-N-((5) -2 4(5)-3 -hy droxypyrral idin- 1-yi) - 1-
phenylethyi)ac etainide ;

241,1 dhoxida-3-o0x0-3,4-dihedro -2H-benzalb] [1,4] thoamn 6 - - -ethed -H-(05) -2 4005 ) -3-
hydroxypyrrolidin- 1-yi) -1-(3-(trifluor ornetho xy) phenyl) ethyl)acetanude ;
2-(1,1-dioxido-3-0x0-3,4-d*ydro  -2H-ben:m[b] [1,4] thia=zin£-yl)-N-((3)-2-(( 2)-3-
metloxypyirokdin-1 -yi)- 1-(3-(trifluoron¥ithoxy) plienyl)ethyl)-N-n¥sethylac etainide
2-(1,1-dioxido-3-0x0-3,4-dihydiO -2H-ben3o[b] [1,4] thiazin £ -yl)-N-((3 )-2-(( =)-3-
liilydroxypynOlidiiL- 1-yl) -1-(3-(trifluor oinetho xy) phenyL )ethyl)-N-(2.2,2-

trifluoi Oelhyl)acetainide 2,2 2-tr fluoroacetate;,

24 1,1-dioxido-3-0x0-3,4-diliydiO -2H-benao[b] [1,4] thiazin- &-yl)-N-(2i(3 )-3-
liydrQxypyrrolidin- 1-1) -1-(tetiiahydio-2H-pyi ™-4-yl)ethy®  M-methylacetarnide-2,2,2-
trifluoroacetate;

3-((2)-2-(( 2)-3-hydroxypyiiD lidin- 1-yi)- 1-(N-methyl-2-(2-oxo-2,3-dihydrobenzo [d] thiasol-
5-yl)acetamido)ethyl)ben3oic  acid;

3-((2)-2-(( 2)-3-hydroxypyiiD lidin- 1-yl)- 1-(N-niethyl-2-(2-oxo-2,3-diriydrobenzo  [d] thiaml-
5-yl)acetaniLdo)ethyi)ben2ainide ;
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i 50-2-13-be vzl -2-0x0- 2, 3-di bsdvobe neo [d] oxazol - 5-31)-1-( 1 -(3-hydroxyphenyl)-2-
(pynOlidin- 1-yl) ethyl)acetamide;

N-((%)-1-(3-( IH-tetraml-i-yl) pherody-2-((5 )-3-hopdroxyprarolidin- 1 -sd)ethesd)-H-raethyd- 2 -
(1-methyl -2 ,2-dioxido -1,3-dihydiiobenao|c] izothiamol f -yl)acetamide ;

2434(%)-1-(2-( 1, 1-dioxido-3-ox0-3,4-dihydn>2H-ben20  [b] [1,4Jthiazin-Q-yl)-N-

methy| acetainido)-2-((S) -3-hydroxypynO lidin- 1-yl)ethyl)phenoxy)acetic acid;
34(2)-2-((2)-3-hydroxypyrto lidin- 1-yl)- 1-(N-i™thyi-2-(2-oxomdol in-f-yl) acetaprid o) ethyl)
benzoic acid;

3-((2)-2-((2) -3 -hydroxypyrto lidin- 1-yl)- 1-(N-methyl-2-(2-oxomdolm-0-yl)acetaniido)  ethyl)
be nzarnide;

N-((%3)-1-(3-cyaiiophe nyl)-2-((S)-3-fluo-Opynolidin- 1-yl)ethyl)-N-methyl-2-(2 -oxoindolin-o -
yl)acetamide;

N-((5)- 1-(3-(2-amino-2-oxoethoxy)phenyl)-2-((3)  -3-hydroxypyriolidin-1 -yl)ethyl)-N-
n¥il"-2-(2-oxomdohn-  <-yi)acetaniide ;

N-((3)-2-((3)-3-hydroxypynDhdirL-l -yl)-I -(3-(24 methy, Sil fora mi do)-2-

oxo ethoxy)phenyl)ethyl) -N-methyl-2 -(2-oxaindalin£ -yl)acetanude ;

3-((2)-2-((2) -3 -fluorapyrrolidin- 1-yl) - 1-(N-memyl-2-(2-oxoindo lin-0-yl)ace tamido)ethyl)
benzoic acid;

2-(3-((2)-2-((2)-3-fITioropyi Tolidin-1-yl) - 1-(N-me thyl-2-(2-oxoindo lin-&-yl) acetamido) ethyl)
phenoxy)acetic acid;

N-((5)- 1-(3-(2-amino-2-oxoethoxy)phenyl)-2-((3) -3 -f noropyrrolidi n- 1-yl)ethyl)-N-methyl-
2-(2-oxmindolin -yi)acetamide ;

34(2)-2-((2)-3-hydroxypyrmlidin- 1-yl)- 1-(N-methyl-2-(3-oxo-3 ,4-dihydmgqiiimxalirL-0-
yi)acetamido)ethyl )beri2Dic acid;

34(2)-2-((2)-3-hydroxypyno lidin- 1-yl)- 1-(N-methy_-2-(3-oxo-3,4-dihydro-2H-

benao([b] [1,4] thiazin-f-yl)ac etamido)ethyl)benzamide ;

N-((5)- 1-(3-ethynylphenyl)-2-((S )-3-hydioxypynohdin- 1-yl)ethyl)-N-methyl-2 -(2-oxo-2,3-
dihydrobenao [d] thasol-5-yl)acetamide

N-((Z)-2-((3)-3-hydroxypynOhdin-l -yl)-I -(3-(5-( trifluoromethyl)- 1,2 4-oxadiaaol-3-
yl)phenyl) ethyl)-N-memyl-2-(3-oxo-3.4dihydro®  ninoxalin-f-ylacetarnide ;
N-((Z)-2-((3)-3-hydroxypytTohdin-l -yl)-I -(3-(5-methy+- 1,2 4-oxadiaaol-3-yl)phenyl) ethyl) -



WO 2013/131408 PCT/CN2013/000230
25

N-methyl-2 -(2-0xoindolin-0 -yi)acetamide ;

N-((S)-2-(( ) -3-hydroxypyrrokdin -1 -yl)-I -(3-(thia..ol-2-yi) phenyl)ethy -)-N -:pethyl-2-(2-
oxoindolin-ij -yL)acetamide;

N-((5)-1-(3-(but- 1-yn- 1-yl)phenyl)-2-((3) -3-hydroxypytrdidin-l  -xd ik }-2-(2,2-dinXi & -
1.3-di hydrobenzo[c] isothiazol-fi-yl) -N-methylacetarnide ;
3-((2)-2-((3)-3-hydroxypynmlidin-1 -yl)- 1-(N -inethyl -2-(2-oxoiiuiolin-6-yl)acetam _dD) ethyl) -
N-(2,2,2-triflunraethyl)benzamide ;

N,N-diethyi-3-((3 )-2-(( Z)-3-hydioxypynOHdin-I -yi)- 1-(N-methyl-2 -(2-ox oindolin-o'-
yl)acetamido)etlM)benzamide

3-((2)-2-(( ) -3-hydroxypyrto lidin-1 -yl)- 1-(N-methyl-2-(2-ox0-2 ,3-dihydrobenzo [d] thuamI-
5-yl )acetaraidD)ethyl)-N-N-dimetl"bensamide  2,2,2-trifI Tioroac etate ;

N-((Z)- 1-(3-(2-(diethylaniino)-2-oxoethoxy)  phenyl)-2-((S )-3-hydroxypyriOlidin- 1-yl)ethyl)-
N-methyi-2 -(2-oxoindolin- &-yl)acetamide ;

N-((Z)- 1-(3-(2-(diethylantino )-2-oxoethoxy) phenyl)-2-((S)-3-hydroxypyriOlidin- 1-yl)ethyl)-
N-methyi -2-(2-0x0-2,3-dihydrobenzo [d] thiazol -5-yl)acetamide ;

N-((5)-1-(3-f moimm-5-(thLazd-2-yl)phenyl)-2-( (5)-3-hydiaxypyrrolidit- 1-yl) ethyl) -N-methyi-
2-(2-oxnoindolin 4 -yl)ace tamide ;

N-((S)-2-(( ) -3 -hydtOxypynOlidin-I -yl)-I -(3-(2-methyl-2H-tetrazol-5 -yl)phenyl)e thyl) -N-
n¥atled -2-(2-oxoindolin-f-yl ) az etamide;

N-((9)-2-((3)-3-hydtOxypynOHdin-1  -yl)-I -phenylethyl)-2-(3 -methyl -2-ox0-2,3-
dihydrobenzo [d] oxazol-5 -yi)acetamide ;

(3)-2-(3-(3-¢c yanobenzyl )-2-oxo-2,3-dihydiObenzo [ds 0xazol-5 -yl)-N-( 1-phenyl -2-(pyrrolidm-
1yl )ethyl)acetamide ;

(&)-N-methyi -2-(2-oxo- 1.2-dihydioquinolin --yl)-N-( 1-phenyl-2-(pyiTolidin- 1-
yhethyl)acetamide;

N-((3)-2-((3)-3-hydtOxypyrroHdin-I  -yi)-l -phenylethyl)-N-niethyl-2-(2-oxo-| ~ ,2-
dihydroquinolin-il-yl)ac etamide ;

(S)-N-methyi-2-(2-oxo- 1.2-dihydroquinolin-7 -yl)-N-( 1-phenyl-2-(pyrrolidin- 1-
yl)ethyl)acetamide .
(S)-N-methyl-2-(3-nie thyl -2,2-dioxido- 1,3-dihydrob enzo[q] isothiazol-5-yi)-N-(  1-phenyl -2-
(pyrrolidin- 1-yl) ethyl )acetamide;
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HN-(05)-2-(( B -3 - hydr oy olidin- 1- 3 3- 1-pherd ethad) -2 -2 -0x0-1 2 -dibydrocum nolin-é-
i )ace tanide ;

H-((53-2-0(5) 3 -hyd e xyprrolidivl=1 =a)-1 -phenSleth51)-H-meth5l-24{2-0xo-1 ,2-

di hydroguinali n-7-v) & etarnide;;

M-{{53-2-{{5) -3 -hyde xypyrrolidil| 2)-1 -pes nodei hod) -1 -2-diroeth51-2-(2- oo 2,3 -
d-hydrobenzo [d] oxazol-5 -j il JprOpanarmide ;

N-((2)-2-((2) -3-hyrdvoeyprarolidiv -1 = )-1 -phetsdethyd)-2-72 0o-1,2 dih oy ocpinolin-7 -
Wi jacetamide

N-((5)-2-((%) -3-hyrdo xypmarolidivl=l +1)-1 -phfinyiethyi)-2-meth5ii-2-(2-oxo-2,3-
d-hydrobenzo [d] oxazol-5 - }propanarmide;

(S)-2-(2-ox0-2,3-dihjdrobe nzo[d] oxazd-.5-y )-N-( 1-phenyl -2-( pyadidin-l -3i)ethyl)
acetainicLe;

N-((5)-2-((3) -3-hyrd.ox ypmr o Lidiri=l -51)-1 -phenyiethyi)-2-(2-oxo-2 ,3-

dihwdr doenzo[d] oxazol -5 -yl)acetainide ;

i 3)-2-(3-berel-2-ox0-2, 3-dilerdrobe neo [doxazol - 5-37)-M-(1-(3-(4-

tnetho e neyloxyiphend)-2-( prarolidin- 1 - e thedjacetaraic
2-(34-cyanobenzyl)-2-oxo-2.3-dih;ydiiobe nzo [d] oxazol -2-31) -N-((3) -2-((=)-3-
taidroyypmaealidin- 1-51) -1 -phenylethyd) ace tagal de;,

N-((5)-2-((5)-3-hydrOxypyro lidirl=l +d)-1 -p¥asdetheyl)-2-{2-0xoiid d in-6-ylJacetamide
(S)-2-(3-inethyl-2 -oxo0-2,3-di hydrobenzo[d] oxazol-5 11)-N-{ 1-phend-2-(prarolidin- 1 -
1) ethsd )acetami de;,

N-(1-(1-benzol- 1H-pmrazol -4-ji)-2-(pyirolidin-  1-yi)ethy.)-2-(2-oxo-2 ,3-

dihwdr doenzo[d] oxazol-5 -yl)acetainide ;

(3)-t-butyl-2-(3-( 1-(2-(3-benzyl-2-ox0-2,3-dih;ydiObenzo [d] oxazol-5-yl)acetamido)-2 -
iprrrolidin- 1 -sdyethd jphenoxacetate;

(50-2-53-be vzl -2-0x0-2, 3-dilemdrobe neo [d] oxazol - 5-31)-H-( 1 - 3-(henzdox wiphenyd) -2 -
{jzmrolidin- 1-yi) ethsi )-N-metyda cetami de;

N-((5)- 1-cycl ohexyl-2-((=)- 3-hydroxy pyrroli di n- 1-s3) et hyd) -N-n¥ithyl-2-(2-oxoindDlin-D -
3 j ace tamide ;

2-(3-(3-cyanobenzyl)-2-oxo-2.3-dih;ydiiobe nzo [d] oxazol -2-31) -N-((3) -2-((=)-3-

by ceeyprarolidin- 1 -+1) -1 -phenyiethyi)-N-methyiacetamide |
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N-((5)- 1-cyclohexyL-2+(=)-3-hydiOxypyirohdm- 1-yl)ethyl) -2-(2-oxo-2 ,3-

dihydrobenzo [d] oxazol-5 -yl)acetainide ;

(S)-tert-butyl-2-(3-( 1-(2-(3 -benzyl-2 -oxo-2 3 -dmydiObenzo[d] oxazol-5 -yl)-N-methyl
acetaimdo)-2-(pyrralidin-I  -yl)ethyl)phenoxy)acetate ;

N-((2)- 1-cyclohexyL -2 (=)-3-hydroxypyrrolidin- 1-yl)ethyl) -2-(2-oxomdoliii- <-yl)acetamide
N-((5)- 1-cyclohexyL-2-((=)-3-hydiOxypyirohdm- 1-yl)ethyl) -N-methyl-2-(2-ox0-2,3-
dihydrobenzo [d] axazol -3 -yl)acetamide ;

i 50-H-(1-( 3-cyarnople nyd)-2-( prrrolidin- 1 -l)ethed)-H-raethsd-2 {2 020 -2, 3-

dihydrobenzo [d] axazol -3 -yl)acetamide ;

2-(3-(3-cyaiMbeiKyl)-2-oxo0-2,3-dmydiiobe nzo[d] oxazol-5-yl) -N-((2)-2-((2)-3-

ey ceeyprarolidin- 1 -5} - 1-phenyi ethyi) acetami de;

N-((=)- 1-(3-cyanophe nyl)-2-((S )-3-hydto xypyiididin-1 -y-)ethyl)-N-inethyl-2 -(2-oxo-2.3-
dihydrobenzo [d] oxazol-5 -yl)acetamide ;

(9)-tert-butyl  2-(3-(2-(3-hydnux ypynoHdirL -l -*)-1-(2-(2-0x0-2,3-dih5idro  benzo[d]oxazol-5-
yl)acetarrido)et hvrl) phenoxyd) ac etate,

2-(3{4- cyanaobenzyl)-2-oxo-2.3-dmydiiobe nzo[d] oxazol-5-yl) -N-((2)-2-((2)-3-
hydroxypyrrolidin- 1-yl) -1-phenylethyl)-N-methykcetaniLde ;

N-(1-(3-(cyanomethoxy) pkenyL)-2-(3-hydroxypynOliditi- 1-yl) ethyl) -N-methyl-2 -(2-0x0-2 3 -
dihydrobenzo [d] oxazol-5 -yl)acetamide ;

tert-butyl 2-(3-((5)-2-((R)-3-hydroxypynolidin-  1-yl) -1-(N-methyl-2-(2-0 x0-2,3-
dihydrobenzo [djoxaaol-i-yljacetaraidojethyljpl iioxyjacetate ;

N-((5)- 1-(3-cyanophe nyl)-2-((3 )-3-hydio xypyrralidin-I -yl)ethyl)-N-methyl-2  -(3-methyl-2-
0x0-2,3-dihydrobenzo [d] oxazol-5 -yL )acetainide;

N-((5)-1-(3-( 1H-tetrazol-5-yl) phenyl)-2-((3 )-3-hydiOxypyrrolidin- 1-yl)ethyl)-2 -(2,2-
dioxido- 1,3-dihydrobe nzo[c]i_Btluazol-<-yl)-N-ine thylacetamide ;

2-(3-((2)-2-(( =)-3-hydroxypyrrolidin-l  -yl)- 1-(N-methyl-2-( 1-methyl-2,2-dioxido- 1,3-
dihydiObenzo[c] isotlua..ol-6-yl)a* tarvidoethsl) phenoxy) acetic acid;

(S)-methyl  3-((2-ox0-5 -(2-0xo-2 -( 1-phenyl -2-(pyjrohdin- 1-yl) ethykinino)  ethyl )benzo[d]
oxazol-3(2H)-yl) methyl)benzoate ;

(S)-tert-butyl  2-(2-0x 0-5-(2-0x0-2-( 1-phenyl-2-(pyiTolidin- 1-yl)ethylamino) ethyl )benzo[d]
oxazol-3(2H)-yl)acetate ;
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521 2-0x0-5-(2-0%0-2-( 1 -phenyd - 2-(pmrrolidin-1 -ylyethyl arariojethyl) benao [d] oxaaol-
3(2H)-yi)acetic acid hydrocH oride ;

(9-N-(1-(3-hydiOxyptenyl) -2-{ pyr rolidi n-1 -yl)ethyl) -2{2-oxo -2.3-dihydroberizo[d] o xaaol-
5-yl)acetamide;

(9)-2-(3-(1-(2-(2-0x0-2,3-dihydrabertzo [d] oxazd-i-yljacetamido) -2 -(pyrrdidirL -1-
ylethyl)piherioxy)ac etic acid hydrochloride ;

2-(5-(2-(((2)-2-((2) -3 -hydimypyrrdidirL  -1-yl)- 1-phenyiethyi)( mehyl)arnirla)-2-axaethyl )-2-
oxobe riao[d] oxaad -3(2H)-yl)acetic acid;

243 1-(N-methyi -2-(2-ceoindolin-f-yljace tamido )-2-(pyrrohdiri- I-yi)e thyl)phenoKy)acetic
acid hydroc hloride ;

3-((5-(2-((()-2-((=)-3-hydroxyj*no  lidin-I -yl)- l-phenyiethyl)( rethyl)amiria)-2-oxoelhyl) -
2-ox obenan[d] oxaad -3(2H)-yi)melhyl)berGarride;

(3)-2-(3-bertzyl -2-o0x0-2,3-dihydrobenao [d] oxazol -5-yl)-N-(1-(3-hydroxyptenyl)-2-
{pmarolidin- 1-y1) ethyld -N-methykcetairiide;

(Ri-2-(3-( 1-(N-methyl -2-(2-ox 0-2,3-dihydroberiao[d] oxazol -5-yl)acetarddD)-2-(pyrrolidin-
1-ylethyl)phenoxy)ac  etic acid;

(2)-3-((2-ox0 -5-(2-0x0 -2-( 1-phenyl-2-(pyrrolidin-I -yl)ethyktturio)ethyl)berizo  [d] oxaaol-
3(2H)-y) mehyl)benzarnide ;

2-(3-( 1-(2-(2-o xairidDlin -0-yi)acetarddo)-2-(pyrmhdirL- 1-yl)e thyi)phenoxy)acetic  acid;
(-N-(2-(3-(2H-tetraaol-5-yl) phenyi )-2-(pyrtOhdirL-I -yl) ethyl) -N-methyl-2-(2-0x0-2.3-
dihydroberiao [d] oxazol -&-yi)acetamide ;

(3)-2-(3-(2-(3-hydroxypyrrohdir.- 1-yl)- 1-(N-methyi -2-(2-oxo -2,3-dmydroberizo [d] oxaaol -3 -
yl)ace tam ido)ethyl)pherioxy)acetic acid tr flouro acetate ;
(3)-2-(3-(2-(3-hydroxypyrrondm-1 -yl)- | -(N-mef wl-2-(2-cxoirdolin-f-yl) acetamido) ethyl)
phenoxy) acetic acid hydrochloride ;

2-(3-((2)-2-((R)-3-hydroxypyrrohdm- 1-yi)- 1-(N-methyl-2-(2-ox0-2,3-dihydrobenao [d]

oxaml -5-yl)acetaimdD)eftyl)pherLOxy)acetic acid;

2-(5-(2-(((5)- L-cyclohexyl -2-((3)-3-hydroxypyrrokdin- 1-yi) ethyi)( niethyl)aniLno )-2-

oxo ethyl) -2 -ox obe nao [d] oxaaol -3(2H)-yi)acetic acid;

Methyl A-((5-(2-(((2) 2 -((5)-3-hydroxypyrrolidin-  1-yl) -1-phenytethyi)(niethyl)amino ~ )-2-

oxo ethyl) -2 -ox obe nao [d] oxaaol -3(2H)-yi)methyi)benaoate ;
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N-((5)- 1-(3-(2H-tetraaol-5-yl) phenyl)-2-((S )-3-hydiOxypyrrolidm- 1-yl)ethyl)-N-methyl-2 -
(2-ox 0-2,3-dihydiiobenao [d] oxaaol-5 -yl)acetamide ;

(9)-2-(3-(2-(3-hydroxypynOhdin-  1-yl)- 1-{ 2-i’2-oxoi ridolir-f-yl Jacetamido)
emyl)phenoxy)acetic acid hydrochloride ;

(9)-2-(3-(2-(3-hydroxypynOkdin-  1-yl)- 1-(2-(2-ox0-2,3 -dihydrobenao [d] o-iaaol-5-

1) ace tarnido)ethyrl) phenoxyacetic acid,

2-(3-(3-(2H-te trazol-5-yl)b enzyl)-2-oxo-2,3 -dihydrobei™ [d] oxaaol-5 -yl)-N-((=)-2-(()-3-
bedrceryprarolidin- 1 523 -1 -phenylemyl)acetamide;,

2-(3-<3-(2H-tetrazol-5-yl)b enzyl)-2-oxo-2,3 -dihydrobei™ [d] oxaaol-5 -yl)-N-((=)-2-((3)-3-
ey ceeypmarolidin- 1 ) -1 -phenylemyl)-N-memykcetamide — ;

2-(3«(4-(1H-tetraaol-5-yl)b enay.)-2-ox0-2 ,3-di hydrab enza [d] oxaaal-2-yl) -N-((Z)-2-((5)-3-
hydrceey prarolidin- 1-y1) -1-phenyl ethy[)-N-methyla cetaini ok ;

(R)-N-(1-(3-((2H-tetraaol-5 -yl)methoxy)phenyl) -2-(3-hwi mxynyrrdidin-l -yl)ethyl)-N-
methyl-2-(2-oxo-2 3 -dihydrobenzo[dJ oxazol -3 -yl)acetamide ;

2-(3H4- (1H-tetraaol-5-yl)b enayl)-2-oxo-2,3 -dLhydrobenao[d] oxaaol-5 -yl) -N-((=)-2-(()-3-
hydrceryprarol idin- 1-yl) - 1-phenylethyl)ace tapni de;,

N-((3)-1-(3-(2H-tetraaol-5-yl) phenyl)-2-((3 )-3-hydroxypyrrolidin- 1-yl)ethyl)-N-methyl-2 -
(3-methyl-2 -oxo-2 3 -dihydrobeiiao [dj oxaaol-5 -yl)acetamide ;

N-((5)- 1-(3-cyanophe nyl)-2-((3 )-3-fluoropyrrolidin- 1-yl)ethyl)-N-methyl-2-(2 -oxo-2,3-
dihydrobenao [d] oxaaol-5 -yl)acetamide ;

N-((3)-1-(3-(2H-tetraaol-5-yl) phenyl)-2-((S )-3-nuoropyrrokdin-I  -yl) ethyl) -N-methyl-2 -(2-
0x0-2,3-dihydrobenao [d] oxaaol-5 -yl)acetamide ;

N-((=)- 1-(3-(2H-tetraaol-5-yl) phenyl)-2-((S )-3-hydroxypyrrolidin- 1-yl)ethyl)-N-methyl-2 -
(2-ox oindolin-0 -yl)ac etamide;

N-((=)- 1-(3-(2H-tetraaol-5-yl) phenyl)-2-((S )-3-hydroxypyrrolidin- 1-yl)ethyl)-N-methyl-2 -
(2-methyl -2 -oxoindolin-S-ylJac etamide ;

(R)-N-(1-(3-((2H-tetraaol-5 -yl)inethoxy)phenyl) -2-(3-hyiwo xymyrrolidin-1 -yl)ethyl)-N-
methyl-2-(2-oxo-2 3 -dihydrobenao [dj oxaaol-5 -yl)acetamide ;

N-((5)-1-(3-(2H-tetraaol-5-yl) phenyl)-2-((3 )-3-nuoropyrrokdin-1 -yl) ethyl) -N-methyl-2 1 2-
oxoiridolirL-f -yl)ac etamide;

(9)-2-(3-0x0-3 ,4-dihyi 1o -2H-benao [b] [ 1,4] oxaam-6 -yl)-N-( 1-phenyl-2 ((pyrralidin- 1-
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yl)ethyl)acetamide
(33-M-methid-2-(2-oxo-2,.3-dikSdrobe nzo([d] thiaaal -5 -yl)-N-( 1-phenyl -2 «(py nolidin- 1-
yl)etlM)acetamide
2-(2,2-diozxido- 1,3-dihj drobe naa[c] isothiasol-6-"i)-N-((3)  -24{(Z)-3-hydroxypynolidin- 1-yl) -
l-phendethod)-H-roethidacetaroade;

N-((5)-2-((5)-3-h¥da zypyro Lidirll yl)-l -phenyiethyl)-N-methil-2-(2-0x0-2.3-
dihyrdrobier™ [d] thiaaol-5-yl)acetarni de;

N-((5)-2-((5)-3-hwde xypyro Lidirl=| -yl)-I -phentiethi)-2-(2-thioK O-2.3-

dihyrdrober™ [d] thiaanl-5-yl)acetarni de ;

N-((5)-2-((%)-3-hyda xypyro Lidirll yi)-I -phensdethed)-N-methsd-2 {2 thioxo-2,3-
dirrdrobenao [dj thaaol-5-yl)acetamide

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thoazm 6 - )-H-005 )-2-(05)-3-

bedr covprarrolidin- 1 -y -1 -phensdethsd) -H-methydacetarmde

(2)-2-(1, 1-dio xido-3 -oxn-3 ,4-dihydra-2H-be_™ [b] [1,4] tMazin-6-yl)-N-(  1-phenyl-2 -
(pyrrolidiTL- 1-yl) ethji)ace tamide

241, 1-dioxidn-3-oxo-3 4-dihyd ro - 2H-benao[ b] [1,4] thiazin-6 -yl)-N-((3 )-2-((=)-3-
liydrQKypyrrolidirL- ~ 1-yl) -1-phenylethyl  )acetainide |

24 1, 1-dinxida-3-oxo-3,4-dihyrdro -2H-benao[b] [1,4] thiazin-6 -y )-N-((3)-2-((Z)-3-
liydrQKypynolidirL-  1-yl) -1-(3-(trifluQroinetliyl)phenyl)e thyl) -N-methykcetamide

2-( 1, L-diozido-3-oxo0-3,4-dihydro -ZH-benzo[b] [1, 4] thaazmn -4 -5 )-H-(05 - 1-(3-flnorophe ned -
2-((=)-3-hydiOxypytTolidin-1-yl) ethyl)-N-me thylacstamidk ;

N-((5)- I-cyclohexyl-2-((Z)-3-hydiOxypytTolidin- 1-yl)ethyl) -2-( 1, 1-dioxido-3-OKO-3,4-
dihydro -2H"berzo [b] [I 4] thuazin-f-31 F M -raethyd ac etareade ;

2-(1,1%oxido-3-ox0-3 A dihydro-2H-benao[b] [1,4] thiaain- &-yl)-N-((3 )-2-((Z)-3-

by ceeyrprrrolidin- 1 -y -1 43 -rmethozyphetod)ethyd)-M-methodacetarade
(9)-2-(3-0x0-3,4-dih 1o -2H-benao b] [1,4] thiazin-& -yl)-N-( 1-phe nyl-2-(py.rolidin-  1-
3ii)et]Macetamide;

N-((3)-2-((3)-3-hydraKypynDHdirL-l  -yl)-| -phenylethyl)-2-(3-oxo-3 ,4-dihydro-2H-

be nao th [1.4]thkzin- &-yl)ac etamide ;

(S)-N-inethyl-2-(3-oxo  -3A”nydro-2H-benzo[b] [I ,4]tkiazin+-yl)-N-(I -phe134l-2-

i prroliditl 1-yl) ethyl )ace tamide |



WO 2013/131408 PCT/CN2013/000230
31

H-C2-005)-3-hedrozyprarolidine 1 -51)-1-{ tetrabgmdro-2H-prran -4 -l e thd) - H-raethsd - 2-(3-0x0-
3,4-dihydro-2H-b eriao[b] [1,4] thiaain-£ -yl)ac etamide ;

N-{(53-2-0(5) -3 -hyrdroseyprarolidin-1 yl)-1 -(3-:n¥4liQxy] & enyl)ethyl) -N-methyl-2-(3-oxo-3 ,4-
dih*dro-2H -benza[b] [1,4] thiaain-6-y)ac etamide ;

N-((S)-2-((S)-3 -hydroxyp *HdirL-l  -yl)-I -(3-(triiluorometh™) phien)em”™)-N-mem”™-2-(3-

k0 -3,4-dihydro-2H-b eriao[b] [1,4] thiaain -y )ac etamide;

N-((%)-1-(3-f uoroghenyl) -2 -((5) -3 -hyrdrox yprrolidin- 1-yl)emyl)-N-meth.yl-2 -(3-0x 0-3.4-
diboyrdro-2Hbe nzolb] [1,4] thiaai n-A-yl)ac etami de ;

N-((9)-2-((9)-3-hydrox;**Hdm-I Y- -(3-(trifluQromeftox3"pl¥an™)eth”)-N-methyl-2-
(3-0x 0-3,4-dihydro-2H-b eriao[b] [1,4] fhuaain+-yl)acetamide ;

2-( 1henayl-2,2-dioxido- 1,3-di kgadroberiao [c] isothiaaol-"-yl) -N-((2)-2-((5)-3-

by ceeyrpmrrolidin- 1 -y -1 -pherodethad) -H-methydacetarde

242, 2doxdo-1,3-dihwdrobe nea[c]1sothiazol -6-3)-H-(05) -2 40 5)-3 -homdrox yperrolidin- 1-34d) -
1-phenylethyd)-N-roethedacetamide ;

2-(1,] ~oxido-3-ox0-3,4-dmydro  -2H-benao[b] [1,4] thiaain-0 -yl)-N-((3)-2-(( =)-3-

ey eyl idin- 1-y1) -1-(3-(trifluor ometlio xy) jhenylJethyi >-N-propylac etamide

241,1 dioxido-3-ox0-3, 4-dihgydro -2H-benzob] [1,4] thiazr £ -2 )-H-0(5)-2-((5)-3-

tydroery jrrrolidin- 1-yl) - 1-(3-(trifluor ometlioxy) jlienyl)ethyi)-N-iso  propylac etamide ;
N-cyzb propyl-2-(1,1 -dioxido-3-oxo-3,4-dmydra-2H-benao[b]  [1,4] thiaam-ii-yl) -N-((=)-2-
((S)-3-hydroxypyrrolidin-I-yl)-| 43 mflnoromethoxyiphensd) ethedjace tamide ;
24 1,1-dioxido-3-0x0-3,4-diliydiO -2H-benao[b] [1,4] tluaam-6 -yl)-N-((S)-2-(( 2)-3-
ey cerrprarolidin- 1 -yl) - 1-(3-(trifluor ometlio xy) jiienyl)ethyi)-N-isobutykcetamide
N-(cyrlopropylmethyl) -2-(1,1-dioxido -3-ox 0-3,4-dihydro-2H-be nao(b] [1,4]t uaain--yl)-N-
((9-2-((2)-3-hydroxypyiiolidirL- 1-yl)- 1-(3-(trifluorome thoxyjphenyl) ethyl) acetamide ;

24 1,1-dioxido-3-ox0-3,4-diliydro -2H-benao[b] [1,4] tluazm--yl)-N-((S)-2-(( 2)-3-

ey coevpmarolidin- 1 -yl) -1-(4-(trifluorometlioxy)ilienyl)ethyi)-N-ri¥amykcetami -~ e ;
2-(2,2-dimfithyl-3-oxo-3 ,4-dmydiO-2H-berEo[b] [1 4] thiazin-f-yl)-N-((S)-2-((S)-3-

bl ceryprrrolidin- 1 -yl) -1-(3-(trifluor ometlio xy)ilienyl)ethyi)-N-ri¥amykcetamide
2-(1,1-dioxido-3-0x0-3,4-dihydro -2H-benzD[b] [1,4]tliiaam-6 -yI)-N-((S)-2-((=)-3-
tridr oxy gwirrolidin- 1-yl) -1-(3-(2 2 2 -trinuoroetrL Oxy) phenyl)ethyl) -N-methyiace tamide;
2-(1,1-dioxido-3-0x0-3,4-dihydro -2H-benzD[b] [1,4]thiaain-0 -yl)-N-((S)-2-((=)-3-
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by ceeypmrrolidine 1 -y -1 4 ma-tol sl jetbod )-H-rnethsdace tarade

241,1 dhoxido-3-oxo-3,4-dihydro -2H-benzalb] [1,4] thoazm £ - 3-1-005 - 1-(4-fluoro-3-

i ritlnororoethox yipbe werl)-2-005) 3 -hydroceyprrrolidine- - petbod )-H-roethsdace tarnade
N-((5)- 1-(3,5-dimethsdp hensd)-2-((5 )-3-hyrdrox yparalidin-1 -yl)ethji)-2-( 1, 1-dioxido-3-oxo-
3.4-dihydra-2H-b enzo(b] [1,4] Hiiazin £ -3l)-N-methjjiace tamide;

2-(2,2-dimethyl- 1, 1-dioxido-3-oxo-3,4-dih"-2H -benza[b] [1,4] Hiiazin-6-32)-N-((S) -2 {(5)-
3-hydroxypynOlidin -I -W)-I -{3-{ riflucrometho xshphenyliethyd)-H-methidace taraide ;
2-(1,1-dioxido-3-0x0-3 ,4-dihyrdra -2H-benao[ b] [1,4] thiazi n+-"i)-N-((S)- 1-(3-fluon>5-(2,2,2-
trifinoiD ethox¥iphen) - 2-((5)-3-hwi roxypynalidin-l -yi) ethyl) -N-meth*iacetamide
N-((5)-1-(3-cy® opropyd phenyl) -2-((5)-3-hydroxypyirolidin-1 -4 hethsd) -2+ 1, 1-dioxido-3-
ox0-3,4-dihydro-2H-b enzo[b] [1,4] tluasin-&-"i)-N-meth"\iac etamide;

N-((2)- 1-(3-cymaroplensd)-2-((5)-3-hydm xypytrdidin-1 -3d) ethsrl)-N - rist gl -2-(2-0x0-2.3-

di hydrob erza [dj thiazol-5- j i)acetamide ;

N-((2)- 1-(3-cymarplensd)-2-((5)-3-hydm xypytrdidin-1 -3d) ethsrl)-N - rist il -2 -(3-0x0-3.4-
dihydro-2H benzo[b] [1,4] thiazn-6- Jacetarade |

N-((5)- 1-(3-c*anoplie nyl)-2-((5)-3 -hydro xspsar d idin-1 -3d)ethrl)-N-M thed -2 -(3-0x0-3.4-
dibdro-2H benzo[b] [1, 4 oxamn-t-yljacetarnide;

34(2)-2-((9) -3 -hydroxypymolidin- 1-W)- 1-(N-meth*-2-(3-oxo0-3 ,4-dihydm-2H-

benzob] [1A thiazin+-Fljacetamida)ethydibenzaic acid,

3-((2)-2-((9)-3-hykr oxypyrimlidin- 1-)- 1-(N-meth”-2-(3-ox0-3 ,4-dihydo -2H-

benzolb] [I ,4Joxazin-0-")acetaimdo)eth)ben3oic  acid;

N-((5)- 1-(3-cyaroplie nyl)-2-((3)-3-hydto xypyrdidin-l  -yl)ettyl)-N-:n¥zthyl-2 -(2-oxoindolin-
A-yl)acetamide;

N-((3)-2-((3)-3-hydroxypyrroHdm-I  -yl)-l -phen*th"*)-2-(2-oxoiiddm-5-")acetamide;

N-((Z)- 1-(3-cyaiiophe nyl)-2-((S)-3-hydm xypyirdidin -I -yl)et%l)-N-:n¥ithyl-2 -(3-ox0-3.4-
dih*droqgiiiiu3xalm-6-")acetamide ;

2434(2)-2-((2)-3-hydroxypynQlidin-l -yl)- 1-(N-meth*-2-(2-oxomdolin-6-

1l)ace tamidno)ethyrl) phenoxyiacetic acid;

3-((2)-2-((2)-3-hydroxypyrtD lidin- 1-yi)- 1-(N-meth"-2-(2-oxo-2 ,3-dihydrobenzo [d] oxazol-
5-yl)acetamido)ethyl)ben*mide

N-((9)-2-((3)-3-hydrox*p*rroHdm-I  -yl)-I -phenylethyl)-N-methyl-2-(2-oxoiiiddL n-5-
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yl)acetamide;

N-((=)-2-(( -3 -fluoropyrrolidin-1 -yi)- 1-(3-(2-(melhyisulforiamido)-2 -oxoeth cxyiphenyd)
ethyl) -N -methyl -2-(2-oxoindolin-o -yl)acetamide ;

N-((5)-1-(3-cyarople nyi)-2-((3 )-3-hydroxypyiTdidin-1 -yi)ethsrl)-N -methyl -2 -(2-0x0-2.3-
dihydrab enzo[dj oxazol -3 -yi)acetaniide ;

3-((2)-2-(( =) -3-hydr oxypyno lidin- 1-yi)- 1-(N -inethyl-2-(3-0x0-3,4-dihydo guimxalin-f-
sii)ace tamido)etarl )b enzarmide ;

3-((2)-2-(( =) -3 -fluorapyrroli din- 1-yl) - 1-(N-methyl -2-(2 -oxoindo lin -

yl)ace tarnido)et frrl)b enzarmwide ;

2-(3415)-2-(( 2)-3-hydroxypyrrolidin-l -yi)- 1-(N -methyl-2-(2 -oxo0-2,3-

dihydrobenzo [d] thasol-i-yijacetaniido) ethyi)pnenoxy)ac et acid;

2-(3-((2)-2-(( 2)-3-hydroxypyrrolidin-1 -yl)- 1-(N-mM hyl-2-(3 -oxo-3 .4 dihrlro-2H -
benzo[b] [I ,4oxann-fj-yi)acetamLdo )elhyl)phe® xijacetic acid;

N-((Z)- 1-(3-(2 -amino-2-oxoelhQxy) phenyl)-2-((S) -3-hydroxypyriolidin-1 -yl)ethyl )-2-( 1, 1-
dioxido-3-0x0-3.4-dihydiio-2H -beriso[b] [l .4]1hlazin-fj-yi)-N-melhykcelamid g;
24340532005 -3 - e oxyprarolichin- 1 -5d)-1-(H-metbed -2-02-0xomdolin- 5-
yl)acetamido)ethyl)phermy)acetic  acid;

N-((5)-1-(3-(2 -anuno-2-oxoelhaxy) phenyl)-2-((S) -3-hydr oxypyriolidin-I -yl)ethyi )-N-
methyl-2-(2 -oxo-2 3 -dihydrobenao [dj thiazol -i -yijacetamide ;

2-(3-((=)-2-(( =)-3-hydroxypyrrolidin-1 -yl)- 1-(N -methyl -2-(3-0x0-3.4 -dihydroqui®  xalin-f-
yl)ace tarnido)etlerl) plierioxy)acetic acid,

2-(3-((=)-2-(( =)-3-hydroxypyrrolidin-1 -yi)- 1-(N -methyl -2-(3 -ox0-3,4-dihydro-2H-
benaob] [I 4] hiazin--yl)acetai TLido)eth ipheno xyiacetic acid;

N-((5)-1-(3-(2 -aniino -2-oxoethoxy)phenyl )-2-((3) -3-hydroxypyriolidin-1 -yl)ethyi )-N-
raethyi -2-(3-0x0-3 4-dihydro -2H -benao [b] [1,4] oxazin-fj -yi)acetamide ;
2-(1,1-dioxido-3-0x0-3,4-dihydro -2H -benao[b] [1,4] thiazin 4 -yi)-N-((S )-2-(( 2)-3-
hydroxypyrrolidin- 1-yi)-1-(3-(2-(inethyi-*fonamido )-2-oxoethaxy) phenyi)ethyi) -N-
rnethyiacetamide;

N-((5)-1-(3-(2 -anuno-2-oxoelhoxy ) phenyl)-2-((S) -3-hydroxypyriolidin-1 -yl)ethyi )-N-
rnethyi -2-(3-0x0-3 4-dihydro -2H -bengO[b] [1,4] thiazin-fi-yijacetairiide ;

3-((2)-2-(( =) -3-hydr oxypyno lidin- 1-yl)- 1-(N -mfithyl-2-(2 -ox0-2,3-dihydroberL ZO [d] oxaao0l-
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5-yl)acetamido)ethy:)ben2oic acid;

3-((2)-2-(( =) -3-hydroxypynmlidin- 1-yl)- 1-(N -methyl -2-(2-oxoindol m-fi-yl)acefarrida) ethyl) -
N-(memyl~ionyl)ben zamide;

N-((5)- 1-(3-ethynyl phensi)-2-((3 )-3-hydroxypyoOlidin- 1-yl)ethyl )-N -methyl -2-(3-0x0-3,4-
dihydrocuuinoxal m-é-yl)acetamide ;

N-((Z)-2-((5)-3-hwda xypyro lidirl-1-yl)-I -(3-(5-( trifluor omethy;i )- 1,2,4-oxadiazol-3-
yl)phenyl) ethyl) -N-methyl-2-(2 -oxoi ndalin-£-yl)acetamide ;

N-((5)- 1-(3-eth.ynylphenyl)-2-((S)-3-hydroxypyoOlidin- 1-yl)ethyl )-N -methyl -2-(2-
cxoitdolin-G sljacetarade,

2-(2,2-dioxido- 1,3-dihyi.iobe nza [c] isolhiazol -&-yl)-N-((S) -2-(( 2)-3 -hydroxypynolidiz- 1-yl) -
1-(3(2-methyl-l 2 .4-oxadiazDI-3-yl) phenyl)ethyl )-N -methykcetamide |

2-(2,2-dioxido- 1,3-dihyi.Obe nzo[c] i-othiazol -f-yL )-N-((S)-1-(3-ethynylphenyl) -2-((Z)-3-
hydr oxyzzrralidin- 1-yl) ethyl )-N-methylacetainide ;

N-((=)-2-((2) -3 -hydroxypynOkdin-l -yl)-I -(3-(5-methyl- 1,2,4-oxadia20l-3 -yl)phenyl) ethyl) -
N-methyl -2 -(2-0XD-2,3-dihydr oben20(d] thiazol -5-yl)acetamide ;

N-((2)-2-((2) -3 -hydioxypyrrolidi - 1-y1)-1 -(3-(5-( trifluoromethyl)- 1,2,4-oxadia..ol -3-
yl)phenyl) ethyl) -N-methyl-2-(2 -ox0-2,3 -dihydrobenzo [d] thi azol-5-yl)acetainide ;
N-((5)-1-(3-( L,2.4-0Xadia..0 £3-yl)phenyl) -2 -((Z)-3-hydmxypyrrolidin- 1-yl)ethyl) -N -methyi-
2-(2-oxtiridolirL £ -yl)acetamide 2,2,2 -trifluoroacetate ;,

N-((5)-2-(3-( 1,2,4o0xadiazDI-3 -yl)phenyl) -2-((Z)-3-hydiOxypynolidin- 1-yl)ethyl) -2-(2,2-
dioxido- 1,3-dihydrobe nso [c] isothiaao I-f-yl)-N -methykcetamide ;

2-(2,2 -dioxido- 1,3-dihyi.iobe rizo [c] isothiazol -6-yl)-N-((3) -2-((5)-3-hydroxypyiiOhdiii- 1-yl) -
1-(3 -(5-(trifluoro methyl) - 1,2,4-oxadia2ol-3 -yl)pl¥anyl)ethyl )-N -methykcetamide 2,2,2-
trifluoroacetate;

N,N-diethyl-3-((S)-2-(( Z) -3-hydioxypyrrokdin-l -yl)- 1-(N -methyl -2 -(2-ox 0-2,3-
dihydrobeinD [d] thiazol -3-yl)acetamido) ethyl)bensamide ;

N-((5)-2-(3-( 1,2.4-oxadia. _ol-3-yl)phenyl) -2-((Z)-3-hydmxypyrrolidin- 1-yl)ethyl) -N -inethyl-
2-(2-0x 0-2,3-dihydrobenzo [d] thiazaol-5-yl)acetamide 2,2,2-tiifluoroac etate;

N-((5)-1-(3-( 1,2,4-oxadiazDI-3-y1)phenyl) -2 -((=)-3-hydroxypynolidin- 1-yl)ethyl) -N -methyl-
2-(3-o0x 0-3,4-di hydroqurinioxalin-fi-yl)acetamide 2,2,2-tiifluoroac etate;

N-((5)-2-(3-( IH-imidazol -2-yl) phenyl) -2 -((=)-3-hydmxypytTohdin- 1-yl)ethyl )-N -methyl -2-
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(2-ox 0-2,3-dihydrobenao [d] thi amol-5-yl)acetaniide ;

N-((S )-2-(( 2)-3-hydroxypyrrondin-l  -y1)-1-(3-(thiazDI-2-yl) phenyl)ethyd)-N -trithyl-2-(2-
ox0-2,3 -dhydrobenao [djthiazol-5-yl)acetaniide ;

N-((5)-1-(3 -cyarci-.5-fluorophenyl )-2-((3 )-3 -hydroxypyrralidin-1-yl)ethyl)-N-niethyl -2-(2-
ox0-2,3 -dhydrobenao [djtliamol-5-yl)acetaniide hydrochloride ;

N-((Z2)-2-(( =) -3-hydimypyrrohdin-l  -yl)-I -(3-(5 -methyl- 1,2,4 -oxadia..ol -3-yl)phenyl) ethyl) -
N-niethyl -2 43-0xa-S4-dhhyrdrocputWHalin-G-ylyacetarm ds

3-((3)-1-(2-(2,2 -dioxido-l _3-diliydrobenso[c] isothiaiiol -f1-y*-N -methylac etaniido) -2-(( =)-3-
liydroxyp3*1idi  i-1-yl) ethyl)-N-(2,2,2 -trifluoroethy)be nzami de;

34 (2)-2-((Z)-3-hydr oxypyrtD lidin- 1-yl)- 1-(N-i™thy,-2-(3-0x0-3,4- di hydraguim xali rl -
yl)acetamido)ethyl)-N -(2 2 2 -tiifluoroethyl)b enzaniidg;

N-((=Z)-1-(3 -cyaiiD-5-fluorophenyl )-2-((S)-3-hydioxypynraidin- 1-yl)ethyl)-N-methyl -2-(2-
oxoindolin - -yl)ac etaniide ;

N-((Z)-1-(3-( 1H-imida3ol -2-yl) phenyl) -2 (Z)-3 -hydiOxypyrrotidin- 1-yl)ethyl)-N-nigthyl-2-
(2-ox oindolin-o -yl)ac etaniide 2,2,2 -trifluoroacetate ;

N-((5)-1-(3 -cyano-5 -fluoropheny! )-2 -((5)-3 -hydroxypyrrolidi n- 1-yl)ethyl )-2-(2,2 -dioxido-
1,3-dihydroben20 [c] isothiaaol -f-yl) -N-methykcetaniide ;

N-((5)-1-(3 -cyano-5 -fluoropheny! )-2 -((5)-3 -hydroxypyrrolidi n- 1-yl)ethyl)-N-methyl -2-(3-
ok 0-3,4 -dihydroquinoxaHn-di-yl)acetaniLde ;

2-(1,1-dioxido -3-0x0-3,4 -dihydro -2H -ben20[b] [1,4] thiazin £ -yl)-N-((S)- 1-(3-

ethynylphe nyl)-2 -((S) -3 -hydroxypyaohdin-  1-ylJethy™-N-methylac etaniide ;

N-((5)-1-(3-( 1H-inuda3ol -2-yl) phenyl) -2-((Z)-3 -hydroxypyrrolidin- 1-yl)ethyl)-2-(2,2-
dioxido- 1,3-dihydrobe nzo[c] i sathiagol-f-yl)-N-nie thylacetamide ;

N-((5)-1-(3 -cyaraphe nyl)-2-((3 )-3 -hydro xypycrdidin-1 -yl)ethyl )-2-(2,2 -dioxido -1,3-
dihydroben3o[c] isothksnl-di-ylJ-N-methylacetamide;

N-((5)-1-(3 -{but- 1-yn- 1-yr)phenyl )-2 -((S) -3 -hydroxypyaolidin -1-yl)ethyl)-N-methyl -2-(2-
axoindolin-i5 -yl)ac etaniide ;

N-((5)-1-(3 -Cbut- 1-yn- 1-yr)phenyl )-2 -((S) -3 -hydroxypya-olidin -1-yl)ethyl)-N-methyl -2-(2-
0x0-2,3 -dihydrobenao [d] thiazo|-5-yl)acetaniide ;

N-((5)-1-(3 -Cbut- 1-yn- 1-yr)phenyl )-2 -((S) -3 -hydroxypya-olidin -1-yl)ethyl)-N-methyl -2-(3-

0x0-3,4 -dihydroguinoxahn -fj -yl)acetaniide ;
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34(2)-2-((2)-3-hydroxypyrto lidin-1-yl)- 1-(N -inethyl-2-{2-oxoirui ol in-f -yl Jacatarmidn) ethyl) -
N, N -dimethyib enEainide;

34(2)-1-(2-(2.2-dioxido-l 3 -dihydrobenzo[c] isothiaaol-0 -yl)-N-methylac etamido) -2-((Z)-3-
hydr oxygrrealidin- 1-yl) ethyl)-N,N-die thylbenzani de;

N,N-diethyl-3-((S )-2-((Z) -3-hydioxypyiiOhdin-I -yl)- 1-(N-methyl-2 -(3-oxin-3,4
dihydiOgm*xalm-6-yl)acetamido) ethyl Joensamide 2 2 2 -trifluoroacetate ;
3-((5)-1-(2-(2.2-dioxido-l 3-dihydrabenzo[d isothiaaol-6 -yl)-N-methylac etainido) -2-((=)-3-
hydr oxygxarolidin- 1-ylJethyl -N N-dii*thyiberizamide ;

3-((2)-2-((2)-3-hydr oxypyrolidin-1-yl)- 1-(N-methyl-2-(3-0x0-3 A-diFaydraqTiinoxahn-0-
yl)acetamido)ethyl)-Ni*-dimethy!b®  nzamidk ;

N-((S)-1-(3-( 1,2,A-oxadiazDI-3-yl)phenyl) -2-((Z)-3-hydraxypyrrolidin- 1-yl)ethyi)-2-(1, 1-
doxido-3-oxo0-3.4dihydro-2H-benzo[b] 1 ,4]thiazin- <-yl)-N-methylacetaniide2 ,2.2-
trifluoroacetate;

N-((Z)-2-((S)-3-hydtOxypyrrolidm-I -yl)-I -(3-( 1-methyl- 1H-imidaaol-2-yl)phenyl) ethyl)-N-
methyl-2-(2-oxoindohn-0 “-yl )acetamide;

N-((5)-1-(3-(5-ethyl-I .2 4-oxadiazol-3-yl)phenyl)-2-((S )-3-hydraxypyolidin- 1-yl)ethyl)-N-
methyl-2-(2-oxoindohn-o "-yl )az etamide ;

N-((=)-2-((2)-3-hydtDxypyrrohdirL-l -yl)-I -(3-(5-methylthiaaol-2 -yl)phenyl)e thyl) -N-methyi-
2-(2-ox oindolin-6 -yl)acetamide;

N-((Z)-2-((3)-3-hydroxypyrrohdin-I -yl)-I -(3-(thiazol-5-yl) phenyl)ethyi)-N-methyi-2-(2-
axoiridolin-6 -yi)acetamide;

N-((Z)-2-((3)-3-hydroxypyrrohdin-I -yl)-I -(3-(thia..ol-4-yi) phenyl)ethyi)-N-methyi-2-(2-
oxoindolirL- -yl)acetaniide ;

N-((=)-2-((2)-3-hydroxypyrrohdin-I -yl)-I -(3-(4-methylthia3ol-2 -yl)phenyl)e thyl) -N-methyi-
2-(2-ox oindolin-& -yl)acetamide;

N-((=)-2-((2)-3-hydrax ypyrrohdin-l -yi)-I -(3-(2-methylthia3ol-5 -yl)phenyl)e thyl) -N-methyi-
2-(2-ox oindolin-f-yl)acetamide;

N-((=)-2-((2)-3-hydraxypyrrolidm-1 -yi)-I -(3-(2-methylthia3ol4-yl)phenyl)e thyl)-N-methyi-
2-(2-ox oandolin-f -yl)acetamide ;

N-((=)-2-((2)-3-hydraxypyrrolidm-1 -yi)-I -(3-(5-methyl- 1,3"tmadia..ol-2-yi)phe nyl)ethyi)-
N-methyi-2 -(2-o0xoindolin-o -yi)acetamide ;
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N-((2)-2-((2)-3-hydroxypyrrokdrn-l -yl)-I -(3-( 1-methyl- 1H-inudazol-5-y_)phenyl) ethyl) -N-
methed -2-(2-oxoindolin-f-Wiacetar™e ;

N-((2)- 1-(3-( 1,3.4-oxadia20l-2 -yl) phenyl) -2 4 (=)-3-hydroxypynolidin- 1-yl)ethyl) -N-methyl-
2-(2-ox oindolin- -yl)acetainide ;

N-((Z)-2-((2) -3 -hyd.DxypynOkdin-1 -yl)-I -(3-(5-methyl- 1,3,4-oxadia2ol-2 -yOphenyl) ethyl) -
N-methyl-2 -(2-o0 xoindolin-0-yl)acetamide;

N-((S)-2-((2)-3 -hydtoxypyrrohdrn-lI -yl)-I -(3-( 1-methyl- 1H-inuda..ol-4-y-)phenyl) ethyl) -N-
metled -2-(2-oxoindolin-f-1 ) ac etare de ;

N-((5)- 1-(3-( I-(cyclopropyh™thyl)  -1H-irmadazd -2-yl)phenyl)-2-((S) -3 -hyiioxypynOlidin-
1-yl Jethyl J-N-n"thyiJ -(2-oxdndolin-o -yi)acetamide;

N-((2)-2-((3)-3-hyd.oxypyrrokdin-1 -yl)-l -(3-(3-methy+- 1,2 4-oxadiaaol-5 -yOphenyl) ethyl) -
N-methyl-2 -(2-oxoindolin-0-yl)acetamide ; and

3-((2)-2-((2)-3-hydroxypyno lidin- 1-yi)- 1-(N-miethyl-2-(2-oxo-2,3-dihydrobenso [d] thiazol-
5-yl)acetamido)ethyi)-N-(2 2 ,2-trifiuor oethyl)benzamide ;

or stereoisomers thereof or pharmaceutically acceptable salts thereof .

In one embodiment compounds of formula (1) are
2-(3,3-difluoro-2-oxoindolin-il-yl)-N-((S) -24(Z)-3-hydroxypyirolidin- 1-yl) - 1-phenylethyl)-N-
methylacetamide ;
2-(3,3-difluoro-2-oxoindolin-ii-yl)-N-((S) -2-((2)-3-hydroxypyirolidin- 1-yl) - 1-phenylethyl)
acetamide;
3-((2)-2-((2)-3-hydroxypyno lidin- 1-yl)- 1-(N-n¥ithyi-2-(2-oxoindolm-0-yl)acetamido) ethyl)
benzoic acid;
3-((2)-2-((2)-3-hydroxypyno lidin- 1-yl)- 1-(N-n¥ithyi-2-(2-oxoiridolm-0-yl)acetamidD) ethyl)
benzaruide;

N-((3)4-(3-(2-anuno-2-oxoemoxy)phenyl)-2-((3"  -hyrdroxyprrolidin-1 -yl)etliSii)-N-methyl
-2-(2-ox oindolin-6-yl)acetanide ;

N-((3)-2-((3)-3-hydraxypyrrohdin-1 -yl)-I -(3-(2"methylsulfonamido)-2-oxoethoxy) phenyl)
ethyl) -N-methyl-2-(2-0 xoindolrn-fi -yl)acetamide ;

3-((2)-2-((2)-3-fluoropyrrohdin- 1-yl) -1-(N-methyl-2-(2-oxoindo lin-6-yl)acetamido)ethyl)

benzoic acid;
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N-((=)-2-((3)-3-hydo xypyro Lidirl=l -yl)-1 -(3-(5-methyl- 1,2 4-oxadiazal-3-yl)]aherLyi) ethyl) -
N-methyl -2-(2-o0XDiridolin-0-yljacetamide ;

N-((2)-2-((2)-3 -hydroxypyrrohdirL -1-yl)-1 -(3-(trLiaml-2-yl) phenyl)ethyl )-N-methyl -2-(2-
axoiridolin-D" -yl)ac etamide ;

3-((2)-2-((2)-3-hydr oxypyrmlidin- 1-y1}- 1-(N -:methyi -2-(2-oxoiridQIm -fi-yl)ace™ rudn’ ethyl) -
N-(2,2,2-trifluomet])berizamide ~ ;

N,N-diethyl-3-((S )-2-((3)-3-hydraxypynalidin-I -yl)- 1-(N-methyl -2-(2-ok oindolm -

Wyace tarnida)ethylbenzaruade ;

N-((%)-1-(3-(2-(diethyiamirLo )-2-oxoethoxy) plenyl)-2-((S }-3-hyada xyprrolidin- 1-ylethyl)-
N-methyl -2 {2-0XDiridolirL-0-yl)acetamide ;

N-((%)-1-(3-f noin-5-(thiazQ-2-%i) phenyi )-2-((S)-3-hydroxypynOhdm-  1-yl) ethyl) -N -methzyl-
2-(2-ox oiridolirL-0-yl)ace tamide ;

N-((5)-2-((=) -3 -hydroxyj-yrrohdm-I  -yl)-I -(3-(2-meth *-2H -tetrazol -5-yl)phenyl)e thyl) -vi-
methyl -2-(2-oxoiridQkn -f-yi)az etarmide;

N-((3)-2-((3)-3 -hydroxypynDHdirL-l -yl)-I -pl¥nyl]ethyl )-2-(2-oxoiiddin  -f-yl)acetamide ;
N-((%)-I-cyclohexyl -2-((=)-3-hydroxypyrrolidin- 1-yl)ethyl) -N-r¥sthyl-2-(2-oxomdolrn -f-
yl)acetamide ;

N-((5)- L-cyclohexyl -2-((Z)-3-hydmxypyirohdin-  1-yl)ethyl) -2-(2-oxoindd in-f-yl)ace tamide;
2-(3-( 1-(N-methyl -2-(2-oxoi ridolir Lf-yi)ace tamido )-2-(pynOlidin- 1-yl)e thyl)phenoxy)acetic
acid hydroc hloride ;

2-(34 1-(2-(2 -o xoiridoliiL-o-yl)acetamido )-2-(pyrrolidin- 1-yl)e myi)phenoxy)acetic  acid;
(3)-2-(3-(2-(3-hydroxypynaolidm- 1-yl)- 1-(N-methyl-2-(2 -oxoirdolirL-o~-yl) acetamido) ethyl)
Jhenoxy) acetic acid hydrochloride ;

(3)-2-(3-(2-(3-hydroxypynOhdiri-  1-yl)- 1-(2-(2-oxoiridoliiL-D -yl)acetamido)

ethyl)phe noxy)acetic acid hydroc hloride ;

N-((3)-1-(3-(2H -tetrazol -3-yl) phenyl)-2-((3 )-3-hydroxypyrrolidm-  1-yl)ethyl )-N-methyl -2-
(2-ox oindolm- fi-yl)ac etamide ;

N-((3)-1-(3-(2H -tetrazol -3-yl) phenyl)-2-((3 )-3-hydroxypyrrolidm-  1-yl)ethyl )-N-methyl -2-
(2-methyl -2-oxomdoli n-é~-yl)ac etamide ;

N-((S)- 1-(3-(2H -tetrazol -3-yl) phenyl)-2-((S )-3-nuoropyrrohdm-I  -yl) ethyl) -N-methyl -2-Q-
cxoindolin-f -yl)ac etamide ;
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N-((5)- 1-(3-cyarophe nyi)-2-((3)-3-hydroxypyrrdidin -1-yi)ethyl )-N -methyl -2 -(2-oxoindolin-
fi-yl)acetainide;

N-((S)-2-((S)-3-hydraxyp3*HdirL -l -yl)-I -phenyiethyl )-2-(2 -oxoinddm -5-yi)acetarride;
2-(3-((2)-2-(( 2)-3-hydroxypyrrolidin-I -yi)- 1-{H-™ thsd-2-{ 2-oxoindolin-&-yiace taruido)
elhyl)phenoxy)acetic acid,

N-((3)-2-((3)-3-hydroxypyrroHdirL -l -yl)-I -phsnsdethsd)-H-methsd-2 42 -0ooi 6 ol m-5-
yl)acetamide;

N-((Z)-2-(( 2)-3-fluoropyrrdidin-l  -yi)- 1-(3-(2 -(methyisulfonamido )-2-oxoethoxy” gty
ethyl) -N -methyl -2-(2-oxmi ndolin £-yl)acetamide ;

34(2)-2-(( 2 -3-fluoropyrrolidin- 1-yi)-1-{N -methyi-2-(2 -oxoin + 1lin-0-yi)ace tamido)ethyi)
Lensamide;

2434(2)-2-(( )-3-hydroxypyrrolidin-l -yl)- 1-(N -methyl -2-(2 -oxoindQkn--%yl)acetar™ o)
elhyi)phenoxy)acetic acid;

34(2)-2-(( 2 -3-hydr oxypyrto lidin- 1-yl)- 1-(N -methyl -2-(2 -oxomdDlin-&-yl)acztan: do) ethyl) -
N-(methylsulfanyiibenzanude;

N-((Z)-2-(( 2 -3-hydtOxypyrrokdin-I -yl)-I -(3-(5-( trifluoromethyl)- 1,2,4-oxadial ol-3-
yl)phenyi) ethyl) -N-methyi -2 42-oxoindolin-o"-yl)acetamide

N-((5)-1-(3-ethynylphenyl )-2-((S )-3-hydroxypyirolidin- 1-yl)ethyl )-N -methyl -2-(2-
oxoindolin-fj -yi)acetaniide;

N-((5)-1-(3-( 1,2.4-oxadiazDI-3-yl)phenyl) -2-((=)-3-hydroxypyrrohdin- 1-yl)ethyi) -N-rnethyi-
24 2-oxoindolin 4 -yl)acetamide 2,2,2 -trifluoroacetate ;

N-((5)-1-(3-cyar o-5-fluorophenyl )-2-((3 )-3-hydroxypyrrolidin- 1-yl)ethyl )-N -methyl -2-(2-
oxoindolin-o -yl)acetaniide;

N-((5)-12-(3-( 1H-imida3ol -2-yi) phenyl) -2 -((Z)-3-hydiOxypyirohdin- 1-yi)ethyi )-N -methyi -2-
(2-ox oinddin-o™-yl)ac etaniide 2.2,2 -trifluoroacetate ;

N-((5)- 1-(3-{but- 1-yn- 1-yi)phenyl )-2-((S) -3 -hydroxypyrrdidin -1-yl)ethyi)-N -methyi -2-(2-
axoindolin- f -yi)ac etaniide;

3-((2£)-2-(( ) -3-hydr oxypyrto lidin- 1-yl)- 1-(N -methyl -2-(2 -oxoindolin -f-yi)acetaniidD) ethyi) -
N,N-dimethyib ensatnide

N-((=)-2-(( ©)-3-hydroxypyrrolidm-I -yi)-I -(3-( 1-methyl- 1H-iinida3ol -2-yl)phenyi) ethyi) -N-
methed-2-(2-oxomdolin-f-d Jacetarade;
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H-(05)-1-03-0 5-edhod -1 2 d-oxadiazal-3-3l iphensd)-2-(05 )-3-hydrozypyrobdin- 1 -sd)ethed )-1-
n¥athyl-2-(2-oxoindokn-0"-\ )&z etarlitle;
N-((3)-2-((3)-3-hydroxypyrrondm-I  -yl)-I -(3-(5-methylthia2ol-2 -yl)phenyl) ethyl) -N-methyl-
2-(2-ox oindolirL-fi-yl)acetainide;
N-((3)-2-((3)-3-hydroxypyrrondm-I  -yl)-I -(3-(thia2DI-5-yl)phenyl)ethyl)-N-methyl-2-(2-
oxoindolin-f -yl)ac etamide;
N-((3)-2-((3)-3-hydraxypy™kdm-I  -yl)-I -(3-(1hial.ol-4yl)phenyl)ethyl)-N-methyl-2-(2-
oxoindolin-f -yl)acetaniide;
N-((3)-2-((3)-3-hydraxypy ™kdm-1  -yl)-I -(3-(4- methylthiaaol-2 -yi)phenyl)ethyl) -N-methyl-
2-(2-ox dndolin- i -yl)acetarnide;
N-((S)-2-((S)-3-hydroxypynOkdin-l1 -yl)-I -(3-(2-methylthia2DI-5-y1)phenyl)ethyl) -N-methyl-
2-(2-ox oindolin- -yl)acetamnide;
N-((S)-2-((S)-3-hydroxypyrrokdm-I  -yl)-I -(3-(2-methyl thiagol-4-y1) phenyl)ethyl) -N-methyl-
2-(2-ox oindolin-6 -yl)acetainide;
N-((S)-2-((S)-3-hydroxypyrrokdm-I  -yl)-I -(3-(5-methsd- 1"4-thkdia..ol-2-yl)pre  nyl)ethyl)-
N-methyl-2 -(2-o xoindolin-6 -yl)acetamide;
N-((3)-2-((S) -3 -hda xypyrroli din-1-yl)-I -(3-( 1-methyl 1H-inudazol -3-yi)phenyl) ethyl) -N-
methyl-2-(2-oxoindokn-0"-yl)ac etamide;
N-((3)-1-(3-( 1,3.4-oxadia. ol-2-yl)phenyl) -2-((5)-3-hydiOxypyrrolidin- 1-yl)ethyl) -N-methyl-
2-(2-ox oindolin-f -yl)acetarnide ;
N-((3)-2-((9)-3-hwda xypyro Lidin-I -yl)-I -(3-(5-methy:- 1,3,4-oxadia. ol-2-yl)phenyl) ethyl) -
N-methyl-2 -(2-o xoindolin-0-yl)acetamide ;
N-((S)-2-((S) -3 -hydroxypyrrohdin-1 -yl)-I -(3-( 1-methyl- 1H-iinidaaol-4-yl)phenyl) ethyl)-N-
methyl-2-(2-oxomdolin-f-yl)a: etamide ;
N-((3)- 1-(3-( 1-(cyclopropyhnethyl) -1H-imidazol-2-yl)phe nyl)-2-((3) -3 -hydioxypynOlidin-
[-yl)ethyl)-N-methyl-2 -(2-oxdndolin-o0 "-yi)ac etamide; and
N-((3)-2-((3) -3-hydroxypynDhdin-I -yl)-l -(3-(3-methyl- 1,2 4-axadia. ol -3 -yl)phenyl) ethyl) -
N-inethyl-2 -(2-o xoindolin-0-yl)acetamide ;
stereoisomers thereof or pharmaceutic ally acceptable salts thereof.

In one embodiment compounds of formula (1) are

N-((S)- 1-(3-cyarophe nyl)-2-((S)-3-hydtoxypycrdidin-1 -yl)ethyl)-2-( 1, 1-dioxido-3-0x0-3,4-
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cihyddro-2H be nzo[b] [1,4] thiaz n-6-1 )-H-roethsl aceta rade ;

N-((5)- 1-(3-(difluorometioxyipheryd)-2-((5) -3 -hiydr oxy pearolidi n-| -3 ethyl)-2-(1, 1-
dioxidi-3-oxo-3.4-dibydro-2H -benzo[b] [1.4)thiazirké-wl) -N-memylacetamide ;

241,1 -dioxido-3-0xo-3,4-dihydro -2H-benzalb] [1,4] thiazin 6 -1 )-H-ethed -H-0(5) -2 4050 3-
ey ceryprarrolidin: 1 ) -1 -(3-(trif norometho xy) gheny ) ethyl)ac etamide ;
N-((2)-2-((2)-3-hyrdo xypyro Lidirl:l yl)-I -phenydethyd)-N-methsd-2-(3-oxo-3 4-di hydro -2H-
benzn[b] [1,43thiazin-yl)ac etamide;

N-((3)-1-(3-( 1,2A oxadiaZal-3-yl)phenyl)-2-((Z)-3-hydroxypiynolidm-  1-yl)ethyl)-2-(1, 1-
diaxidia-3-oxa-3,4-dihydro-2H-behza [b] (1 4] thaazin-f-3d) M -raet wacetarmde2 2.2-
triflnoroacetate;

2-(1, 1-dioxida-3-oxo-3,4-dihydro -2H-ben:m[b] [1,43thiazin £ -yl)-N-((S)-2-(( 2)-3-

metliox ypy irolidin-I -yi)- 1-(3-(trifliiaromethoxy) phenSljethsd)-H-rmethslac etamide ;

2-( 1, 1-dioxida-3-oxa-3,4-dihydro -2H-benso[b] [1,43tmazm- &-yl)-N-((3 )-2-(( Z)-3-

by ceeyrpmrrolidine 1 -y -1 43 -finfln oy oroetho o) phensdethad )-H-(2, 2 2-tfluoroe therl)
acetamide 2,2.2-trifluoroacetae;

2 1,1-dioxid-3-0xo-3,4-diky dro-2H-benao[b] [1,4Jtmazm-6 -yl)-N-(2 4 (=)-3-hydiOxy
parolidin-1 -3 -1 -(tetrabydro- 2H-prra n-desl) ethsd) -H-methylacetarnide -2 2 2-
trifluoiDacetate;

2-(3-((2)-1-(2-( 1, 1-dioxido-3-ox0-3 ,&-dlihyrdro-2H-Denznb] [1,43thiazin-E5-yl)-N-
metftylacetamido )-2-((3)-3-hydroxypyoO lidin- 1-yi)ethyl)p¥2noxy)acetic acid;

34(2)-2-((9 -3-hydroxypyno lidin- 1-y\)- 1-(N-methyl-2-(3-ox0-3 ,4-dihydro-2H-

benzo[b] [1,4] thiazm- -yl)ac etamido)ethyl)benzamide ;

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thiazw 6 - )-H-005 - 2-(05)-3-

ty driKyjxro lidin- 1-yl) -1-pl¥anydethyd) -1 -methylacetami de ;

(3-2-( 1, 1-dinxido -3-0x0-3 4 -dihydro-2H-bensD [b] [1,4] tMazin-6-yl)-N-( 1-phenyl-2 -
(I™rrolidm- 1-yl) ethyl )acetamide;

24 1,1-d1oxidn-3-oxo-3,4-dihy dro -2H-benao[ b] [1,4] thiazm-&-yl)-N-((S)-2-(( Z)-3-

ey coeyprarolidin- 1 -+d) -1 -phensd ethyd) acetami de,

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thoazm 6 - )-H-005 )-2-(05)-3-
tydrcKyjxro lidm- 1-yi) -1-(3-(trifluQromethyl)phenyl)e thy.) -N-memykcetamide ;
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2-C1.1 -dioxido -3-oxo -3,4-di.LydiO-2H-benao[b] [1,4] thkzin -6-yi )-N-((S)- 1-(3-fluoropheid)-
2-((=)-3-hydroxy pytrolidin- 1-yl) elhyl)-N-me mykcetamide

N-((Z)-1-cyclohexyl -2 (Z)-3-hydroxypy nolidin- 1-yl)ethyl) -2-(1, 1-dioxido -3-oxo -3,4-
dibydro-2H benzo[b] [1,4] thiaz n-6- )-H-methsd acetarode |

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thiazw 6 - )-H-005 - 2-(05)-3-
liydroxypynQlidin- 1-yl) -1-(3 -methoxyphenylJethyl N-nrethy”  cetarmde;

(5)-2-(3-ox0 -3,4-dihydra -2H-benzo [b] [1,4] thiazin-6 -1 )-N-( 1-phe 1wl -2-(pynOlidin- 1-
yl)ethyl)acetamide;

N-{(53-2-({5)-3-hyydo xyprarolidivl) -y -p]¥ar™th™)-2-(3  -oxo -3,4-dihdro-2H-

be nzo[b] [1,4] thiazini-yL)acetamide;

i 31-M-methyd-243-0x0-3,4-dibeaikl 2H Benza[b] [1,4] thiazin £ =i )-N -{ 1-phe Igl-2-

(prttol idi ri- 1-y1) ethjd ace tamide;;

M-C2-0050-3-heydroxyprarolidin- 1 -5d)-1-{tetrabomdro-2H-peran -4 -l e thed) - H-mnethsd - 2-(3-0x0-
3.4-dihydro-2H -b enzo[b] [1,4] titazin 4 -yl)acetamicle;

N-((=)-2-(( 2)-3-hyrdo xypyro Lidirl-1 -yl)-1 -(3-metk3xyphenyl )ethyl) -N-methyl -2-(3-oxo -3,4-
di hyrdro-2H"benao [b] [1,4] thkain -B-71)ac etamide |,

N-((5)-2-((5)-3-hwdo xypyro Lidirl=| -yl)-1 -(3-(tf fl nor ometh1d) phensyd) eth)-N-meth5ii-2-(3-
oxo -3,4-dihydro-2H -b enao [b] [1,4] thiaain - )ar etamide ;

H-((53)-1-( 3-fluorophensd) -2 -((5) 3 -hyrdrox yprrrolidin- 1 sl yethyd )-H-nethyl -2 430203, 4-
dihydro-2H ~benao (b [1.4] thkzin- -1 ac etamide

N-((5)-2-((%)-3-hyrdrOxypyro Lidirl:1 -yl)-1 -(3-(t fluoromediox*pl ¥n5d)eth 2)-N -meth 7i-2-
(3-ox 0-3,4-dihydiio-2H-b enao [b] [1,4] Iniaain 4 -yl)a: etamide ;

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thiazw 6 - )-H-005 - 2-(05)-3-
hydroxypynOlidin-  1-yl) -1-(3-(tiifluor ometho xy) phenyl)ethyi )-N-propylacetamide |

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thiazw 6 - )-H-005 - 2-(05)-3-
hydroxypynOlidin-  1-yl) -1-(3-(trifluor ometho Xy) phenyl)ethyl )-N-:isopiOpylacetamide ;
N-cyrloprapil-2-(1,1 -dioxido -3-0x0 -3,4-dihydro-2H-benso[b] [1,4] thiaain -f-yl) -N-((=)-2-
((8)-3-hydiOxypynohdin- 1-yl) -1-(3-(trifluoromethoxy) phenyl) ethyl)ace tamide;
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241,1 dhoxido-3-ox0-3, 4-dihgydro -2H-benzalb] [1,4] thia zw 6 - )-H-005 - 2-(05)-3-
hydroxypynolidin- 1-yl)-1-(3 -(tiifluoiOmetho xy) phenyl)ethy !)-N -:isobutykcetamide ;
N-(cyclopropylmethyl) -2-(1,1-dioxido -3-0x 0-3,4-dihydr 0-2H -benzn[b] [1,4]t uazin-£-1l)-1-
((3)-2-(( 2)-3 -hydroxypyffolidirL- 1-yl)- 1-(3 -(tiifluo-iome thoxy) phenid) ethyl) acetamide ;

2 1,1-dioxido-3-0x0-3,4-dihy drO-2H -benso[b] [1,4] tluazin £ -yl)-N-((S)-2-(( =)-3-
hydroxypynolidm-  1-yl) -1-"-(trifluoromethox”phenylJethyid ~ -N-:~ thilacetarride ;

2-(2 ,2-dimnethyl-3-0x0-3,4-dikydiO-2H-beiEo  [b] [1,4]thiazm-0"-yl)-N-((S)-2-((9)-3-
hydroxypynolidin- 1-yl)-1-(3 -(tiifluor ometho xy) phenyL)ethyl)-N -methykcetamide ;

24 1,1"oxido -3-0x0-3,4-dihyd ro-2H -benao[b] [1,4] thiazin £ -yl)-N-((S)-2-(( =)-3-
hydroxypynolidin-  1-yl)-1-(3 {2 22 -trifI TioroetiMxyJphenyl Jethyl) -N -methyiace tamide ;
2-(1,1"oxido -3-0x0-3,4-dihydio -2H-bensD [b] [1,4Jthiazin £-yl)-N-((S)-2-(( =)-3-
hydroxypynoliditv- 1-yl) -1+ m-falyi)ethyl)-N -methylace tamide,

241,1 dhoxido-3-o0x0-3,4-dihsydro -2H-benzalb] [1,4] thia zm 6 - 3-1-005 - 1-(4-fluoro-3-

(tii fluoramethoxyiphenyl)-2-((S) -3 -hydroxypytrolidin-  1-yl)ethzd)-N -methziacetamide ;
N-((5)-1-(3,5-dimethylphe nyl)-2-((3)-3 -hydrozypytrolidin-1 -yl)ethyl )-2-( 1,1-dioxido -3-0xo-
3,4-dihsdro-2H -b enza[b] [1,4] fuazm+-yl)-N -methylace tamide;

2-(2,2-dimethyl- 1,1-dioxido-3 -0x0-3,4-dihydiO-2H-ben2D [b] [1,4] thiazin-0-yl)-N-((S) -2 {(5)-
3-hydroxypyiiOlidm -l -y1)-I -(3-( ttifl nororetho xyiphensdjethod)-H-methylacetarnide

2-( 1,1-dioxido -3-0x0-3,4-dihyda -2H -benao[b] [1,4] thiazin-yl)-N-((S)- 1-(3 -fluoro-5-(2,2,2-
trifinoiD ethoxy)phenyl) -2-((S)-3 -hyiroxypynolidm-I  -yl) ethyl) -N -methykcetamide ;

N-((3)- 1-(3 -cyclopropylphenyl) -2-((3)-3 -hyd]mypyiTohdin-1 -yl)ethyl) -2 1, 1-dioxido-3-
0x0-3,4-dihydiO -2H -b enmo[b] [1,4] thiazin 4 -yl)-N -methyiac etamide ;

N-(( £)- 1-(3 -cyaiioplie nyl)-2-((S)-3 -hydro xypyrraolidin-1-yl)ethyl )-N -methyl -2-(3 -ox0-3,4-
dihydro -2H ~benzo[b] [1,4] thiazin -fi-yi)ac etamide;

2-{(S )-2-{9 -3-hydroxypyrto lidin- 1-yl)- 1-(N-methyl-2-(3  -0x0-3,4-dihydiO-2H-

bermo[b] [I,4)thkzin-6 -yl)acetamido)ethyl )ben3oic acid;

N-(( 3)- 1-(3-(2-ami]M -2-oxoethoxy)phenyi)-2-((S) -3-hydr oxypyritidin -l -yl)ethyl)-2-( 1,1-
dioxido-3 -0x0-3.4dmydro-2H-benso ] 1 4] thiazin-fi-yl)-N-memykcetamide;

2-(3-(( 2)-2-(( =)-3 -hydroxypynolidm -1-yl)- 1-(N-methy*2-(3  -0x0-3.4-dihydra-2H-

benzo[b] [| ,4J1hkzin-6-yl)acetamido)ethyl)phe]M xy)acetic acid;
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2-(1,1-dioxid>3 -oxo-3,4-dihydro-2HY2¢ nzo[b] [1,4] tluazin-0-yl)-N-(( 2 -2-((2)-3-
hydroxypyiTohdin-l -yl)- 1-*-*-(memylsulfonamido)®  -oxoethoxy)phenyi) ethyl) -N-
methylac etamide;

N-(( 2- 1-(3-(2-amino-2-oxoethoxy)phenyl)-2-((3 )-3-hydiOxypyrroMin- 1-yl)ethyl)-N-
methyl-2-(3-ox0-3,4-dihydr o0-2H-benzo|T- [1,4] thiazin .&-yl)acetamide ;
2-(1,1-dioxido-3 -om -3,4-dihydro-2HY2e nzo[b] [1,4] thiazin-0-yl)-N-((2)-1-(3-

ethynyl phenyl) -2-((=)-3-hydroxypyriOhdin- 1-yl)e1hyl)-N-memykcetamide ;

stereoisomers thereof or pharmaceutically acceptable salts thereof.

In one embodiment, compounds of formula (1) are
2-(1,1-dioxido-3 -oxo-2,3-dihydrobenzo [d] isothiazol-0"-yi) -N-((2)-2-((5) -3-
hydroxypyrrolidin-1 -yl)- 1-phenylethyl)-N-methylace tamide;
2-(2,2-dioxido- 13 -dihydrobenzo[c] isothiazol-0-y1)-N-((&)-2-((3)-3-hydroxypyrrdidm-1 -
yl)- 1-(3-(Mfluoromethyl)p] ¥anyi)ethyi)-N-methykcetam  de;
5-(2-((( 2 -2-((2)-3-hydiOxypyrrondm- 1-yl)- 1-pie nylethyiXiue myl)amino)-2 -oxoethyl)-
1,3-dihydrobe nzo[c] isothiazol- 1-iurn 2,2-dioxide 2,2.2-trifluoroacetate ;
N-((5)- 1-(3-( 1H-tetrazol-5-yl)phenyl) -2-((5)-3-hydroxypyrrolidm- 1-yl) ethyl)-N-methyl-2 -
(1-methyl-2,2-dioxido- 173 -dmydrobenzo[c] isothiazol-0 -yl)ac etamide;
N-((9- 1-(3-(but- 1-yn-1-yl) phenyl)-2 -((=)-3-hydroxypyrrohdin- 1-yl)ethyl)-2 -(2,2 -dioxido-
1,3-dihydrobe nzo[c] isothiazol-*-ylJ-N-methylac etamide ;
(©-N-methyl-2 -(3-methyl -2,2-dijoxid o-1 ,3-dihydrobenzo [c]isothiazol-5-yl) -N-(1-phenyl-
2-(pyrrolidin- 1-yl)ethyi)ac etamide;
N-(( 2- 1-(3-( 1H-tetrazol-5-yl)phenyl) -2-((2)-3-hydroxypyrrolidm- 1-yl) ethyl)-2-(2 2 -
dioxido-1,3-dmydrobenzo [c] isothiazol-o -yl) -N-methylac etamide;
2-(3-((9-24i5)-3-hydroxypyrrohdin- 1-yl)- 1-(N-methyl-2 -( 1-methyl-2,2 -dioxido- 1,3-
dibyrdrobe neol ¢] 1sothia zol-6-ylhac etaraidn) ethodyphenois) acetic acid,;
2-(2,2-dioxido- 13 -dihydrobenzo[c] isothiazol-f-yl)-N-((S)-2-((=)-3-hydroxypyrmlidm-1 -
yl)- 1-phenylethyi) -N-methylac etamide;
2-(1-benzyl -2 ,2-dioxido -1,3-dihydrobenzo [q] isothiazol-f-yl)-N-((S)-2-((=)-3-
hydroxypyrrolidin-1 -yl)- 1-phenylethyl)-N-methylace tamide;
2-(2,2-dioxido- 13 -dihydrobenzo[c] isothiazol-0 -yl)-N-((3)-2-(( =)-3-hydroxypyrrdidm-1 -
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yl)- 1-phe nylethyi) -N -methylac etamide;

4-(2,2-dioxido- 1,3-dihydrobenzD [c] isothiazol -f-yl) -N -((=)-2-(( =) -3-hydrox ypyriolidin -1-
yl)- 1-(3-(5 -methyl- 1.2,4 -QKad.a2DI-3-yl)phenyi)ethyi )-N -methyiacetamide;
2-(2.2-dipxido- 1,3-dihydrobenao [c] isothiazol-o0-yl) -N -((5)- 1-(3-ethynyl phenyl) -2-((Z)-3-
hydroxypynOQlidin -1-yl)ethyl )-N -n¥4hylac etamide ;

N-((2)-2-(3-( 1,2,4-oxadiaml -3-yl)phenyl )-2-((S) -3-hydroxypyrrohdin-l -yl)ethyl )-2-(2 ,2-
dioxido -1,3 -dihydrobenza[c] isothia..ol -yl) -N -taethylac etamide ;

2-(2,2-dioxido- 13 -dihydrobenzo[c] isothiazol-fi-y1)-N-((5)-2-(( =)-3-hydro xypyrmlidin -1-
yl)- 1-(3-(5 -(trifluorome thyl)- 1,2,4- o xadiazol-3-yI)phe nyl)ethy1)-N -methyiac etamide 2 2 2-
trifluor oacetate;

3-((3)-1-(2-(2,2-dioxido- 1,3-dihydrobe nzn[c] isothiazDI -fi-yl) -N-melhykcetamido)-2-((S)-
3-hydroxypyiTolidin- 1-yl)ethyi)-N-(2.2 2-trill uoroethyl)b ensamide ;

N-(( 2)- 2-(3-{ IH-imida3ol -2 -yl)phenyl )-2-((Z) -3 -hydroxypyrrohdin -1-yl)ethyl) -2-(2,2-
dioxido -1,3-dihydrobenzo[c] isothia2ol ---yl) -N-methylac etamide,

N-(( 2)- 1-(3-cyanophenyl) -2-((=)-3-hydroxypyrrolidin- 1-yl) ethyl) -2-(2,2-dioxido- 1,3-
dihydrobei™[c] isoftdazol-G-yl)-H-methylacetarmide ;

3-((2)-1-(2-(2,2-dioxido- 1,3-dihydrobe nzo[c] isothia3ol -f-yl) -N -memykcetamido )-2-((S)-
3-hydroxypynOlidin- 1-yl)ethyl )-N-N -diemylbe]"mide ;

3-((2)-1-(2-(2,2 -dioxido- 1,3-dihydrobe nzo[c] isotliazal-§-yl) -N-memykcetamido )-2-((S)-
3-hydroxypyiTolidin- 1-yl)ethyl )-N-N -dii ™thylbei ™i™de ;

N-(( 2)- 1-(3-cyano-5 -fluorophenyl) -2-((=)-3-hydroxypyrroliditi- 1-yl) ethyl) -2 -(2 2 -dioxido -
1,3-dihydrobe |ieo[c] isolhiaml -fj-ylJ-N-methylac etairiide ;

stereoisomers thereof or pharmaceutically azceptable salts thereof

In one en*odime nt, compounds of formula (1) are
3-((2)-2-((2)-3-hydroxypyiTohdin- 1-yl)- 1-(N -methyl-2-(2 -ox0-2,3 -
dihydrobensotd] thiazol -5 -yl)acetarnido)ethyl)benacic  acid;
'51-N-methyl -2-(2-0x0-2,3 -dihydr d enmo[d] thiazol -5-yl)-N-( 1-phenyl -2-(pyirolidin -1-
$?)ethyl)ac etamide;
bl-((Z2)-2-(( =)-3-hydroxypyrrolidin-l  -yl)- 1-phenylethyl) -N-methyl -2 {2 -0 x0-2,3-
ithydroben2o[d] thia3ol -5 -yl)acetamide ;
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N-N-difi thsl-3i(S )-2-((S)-3-hydroxypynolidin ~ -1-yi)- 1-(N-methy_-2-(2-ox0-2,3-

i ihy drob en o[ d] thiazol-i -yl)acetamido)emyl)ben2amide

B4 (2)- 1-(3-( 1,2,4-oxadia3ol -3 -yijphenyl)  -2-((=)-3-hydraxypyrralidin- 1-yi) ethyl )-N-
n¥th "-2-(2-0 io-2,3-dihyri Obe nzo[d] thiaeol-i  -yl)ac etamide 2,2.2-trifluoroace  tate ;

B4 (Z)- 1-(3-(but- 1-yn -1-yi) phenyl )-2-((S)-3-hydroxypynOlidin- l-yiethyl )-N-methyl-2-
'2-0X0-2,3-dmydrobenzod| thkml -5-yl)acetamide;

3-((2)-2-((Z)-3-hydroxypyrralidin- 1-yi)- 1-(N-methy1-2-(2-0%0-2,3-dihydrab  enzo [d]

thiaBol -5-yi)acetamido )€th5i)-N-(2, 2 2-trifluoroemyl)berizamide

B4 (Z)- 1-(3-( 1H-imida2DI-2-yL )phenyl) -2 -{( =) -3 -hydioxypynOudin- 1-yi) ethyl) -N-methyl-
2-(2-0x0-2,3-dihydiOberizo[d]tli azol-5-yl)acetamide:;

B4 (S)-2-((S)-3-hydioxypy.Tolidin-l-yi)- 1-(3-(thkzDI-2-yl)phenyl)  ethyl) -N-methyl-2-(2-
1x0-2,3-dihydiOberizo[dJthiasol -5 -yl)acetamide |
B -((5)- 1-(3-cyano-5-fluorophenyl) -2 -((5)-3-hydroxypynohdin- Lyl) ethyl) -N-methyl-2-
i2-0x0-2,3-dmydrobeiio [dJthiam | -5-yl)acetamide hydrochloride

stere oisomers  there of or pharmac eutically ac ceptable sdts thereof.

IN another embodime  nt, compounds  of formula  (I) are
3405 0-2-005) -3 - by oomrprarolidin-1 -sd -1 -(H-meethod -2 -0 3-0000-3, 4-dibd vocainosal w6 -
ylace tamido)ethyl  )-N-(2,2,2-trifluoro  ethyl)be nZam ide;
N-((Z)-1-(3-cyanophenyi ~ )-2-((3) -3-hy drax ypyjrohdin -~ -1-yl)ethyl )-N-methyl-2-(3-ox 0-
3.4-dihydroquinoxalin-0-yl)acetamid &;
3-((3)-2-((3)-3-hydroxypyiToli*n-1 -yi)-1 - -methyl-2-{ Sodo-S4-dikyda guinozxaliné-
yl)ace tamido)ethyl)ben"mide
2-(3-((3)-2-((3)-3-hyxoxypyriOlidin-l -y)-1 -(N-methyl-2-(3-ox0-3,4-
dihydroquiriDKahn-  <-yl)acetamido)e ~ thyl) phe nioxydacetic acid;
N-((Z)-1-(3-ethynylphenyi  )-2-((3)-3-hydroxypyrrolidin-I -ylethyl )-N-methyl-2-(3-oxo-
3,4-dihydroquinoxalin-0-yl)ac etamide
N-((2)-1-(3-(1,2,4-Oxadiasol  -3-yl) phe nyl )-2-((3)-3-hydroxypyrrolidin- Lyl)ethyl )-N-
methyl -2 -(3-0x0-3,4-dihydroquiriDxalm-0-yl)acetamide 2,2,2-trifluoroacetate ;
N-((Z)-2(=Z)-3-hydroxypyriOlidin- Lyl) -1-(3-(5-methyl- 1,2 4-oxadiaml-3-

yl) phenyl)ethyl)  -N-methyl-2-(3-0x0-3,4-dihydroquinoxalin-6 -yl)acetamide
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N-((3-1 -(3-cyano-5-fluorophenyl)-2-((3)-3-hydroxy”  ralidin-1 -yi)ethyl)-N-methyl-2-
(3-ox0-3,4-dmydraguinoxahn-0-yl)acetam™

N-((2-143{but-1 -ym-1-liphensd) -2 - 5) -3 -byrdr cecyprnrolidin- 1 -yl) ethyi)-N-methyi-2-
{3 -oxo-S4-dihydroqui noxalin-A-yl)ac elamide ;

N,N-diethyl-3-((S) -2i (5)-3-hydroxypynOhdin- 1-yi)-14N-me thyl-2-(3-0xo-3 ,4-
dihydroqTiiriDxaHn-di-yi)aceta] ™io)ethylibenzamide 2,2 ,2-trifluoroacetate ;

341 =)-2-01 3 3 -bydroeoyrpmarolidin 1 -4 -1 -(H -raethd -2 -(3-0x0-3, 4-dibgrdrocmnoccalim 4 -
yidace tarni do Ethsd FH M -diineth dbenzaimi

stereoisomers thereof or pl“maceuticallyacceptable  alts thereof.

In another embodiment, compounds of formula (1) are
(2)-N-methyl-2-(2-oxo- 12 -dihydroquindin-7-yi) -N-(1-phenyl-2-(pyrrolidin- 1-yijethyl)
acetamide;
N-((9-2-((R)-3-hydroxypytididin-l -yi)- 1-phenyiethyi) -2-(2-ox o-l ,2-dihydroquinolin-
fi-yl)acetamide;
N-((9-2-((5)-3-hydroxypyrrohdin- 1-yi) - 1-phenylethyi)-N-methyi-2-(2-oxo- 12-
dihydroquinolin-7 -yl)acetamide;

stereoisomers thereof or pharmaceutic aly acceptable salts thereof

In another embodiment, compounds of formula (1) are
N-((9-24(5)-3-hydroxypyrrohdin- 1-yi) - 1-phenylethyi)-2-(3-methyi-2-0 x0-2,3-
dihydrob enzo [d] oxazol-5-yi)acetamide ;

(2)-2-(3-methyi-2-oxo-2 3-dihydrob enzo[d] oxazol-5-yi) -N-( 1-phenyl -2 pyrrolidin- 1-
yl) ethyl)acetamide ;,
N-(1-(1-benzyl- 1H-pyrazol4-yi) -2-(pyrrolidin- 1-yi)ethyl)-2-(2-oxo-2,3-
dihydrob enzo[d] oxazol-5-yi)acetamide ;
(2)-t-butyl-2-(3-( 1-(2-(3-benzyl-2-oxo-2 ,3-dihydrobenzotdio xazol-5-yl)ac etamido)-2-
(pyrrolidin- 1-yi) ethyi) phenoxy)acetate;,
(2)-2-(3-benzyl-2-oxo-2 ,3-dihydrobe nzo[dJ oxazol-5-yi)-N-( 1-(3-(benzyio xy)phenyi) -2 -
(pyrrohdin- 1-yi) ethyi) -N-methyiacetamide ;

b+ (2)-2-((2)-3-hydraxypyrrolidin-l -yi)- 1-phenyiethyi) -2 -(2 -oxo-2,3 -dihydrobenzo [d]|
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Dxazol -.5-yl)ac etamide ;

'S)-2-(3-benzyl -2-oxo -2,3-dihydrobenzo  [d] oxazol -5-yl) -N-( 1-(3-(4-methoxybe nzyloxy)
pherd) -2 4 prrrolidin -1 -yl)emyl)acetamide

2-(3-(4-cyanobenzyl) -2-oxo -2,3-dihydtobenzo  [d] oxazol -3 -yl )-N-((3)-2-((3) -3 -hydroxy
prrolidin - -1-yl)- | -phenylelhyl)acetamide;,

2-(3-(3-cyanobenzyl) -2-gko-2,3-dihydtobenzo  [d] oxazol -3-yl )-N-((S)-2-((Z)-3 -hydroxy
prarolidin-] -3d)-1-phensdethod) -H-roethsdacetarade

tJ4(5)- Lcyclohexyl -2-(( Z)-3-hydroxypyrrohdin-  l-yl) ethyl) -2-(2-0x0-2,3-
imydrobenzo[d] oxazol -5-yl)acetamide ;

%) -tert-bTityl -2-(3-(1-(2-(3-benzyl-2-ox0-2,3-dmydrobenzo [d] oxazol -5-yI)-N-methyl
acetamido )-2-(pynOhdin- Lyl)ethyl)phe 1o xyjacetate |
tJ4(5)- Lcyclohexyl -2-((Z)-3-hydroxypynOkdin-  L-yl) ethyl) -N-methyl-2-(2-oxo -2,3-
imydrobenzo[d]  oxazol -3-yl)ac etainide ;

[5) -N-( 1-(3-cyanophenyl)-2-(pyrtDlidin-  l-yl) ethyl) -N-methyl-2-(2-oxo -2 3-

imydrobenzo[d] oxazol -3-yl)acetamide ;

2-(3-(3-cyanobenzyl) -2-oxo -2,3-dihydtobenzo  [d] oxazol --yl )-N-((S)-2-((Z)-3 -hydroxy
% ralidin-1-yl)- | -plienylemyl)acetamide

t14{5)- 1-(3-cyanophenyl)-2+{(=)-3-hydroxypyiTolidin- 1-yOethyl) -N-inethyl-2-(2-oxo-2,3-
imydrobenzo[d] oxazol -5-yl)ac etamide ;

(3)-tert -butyl  2-(342-(3-hydro xypyndidin ~ -1-yl)- 1-(2-(2-oxo -2 -dihydro benzo [d] oxazol-
5-yl)ac etatrid o) emyl)phenoxy)acetate

2-(3-(4-cyanobenzyl) -2-oxo -2,3-dihydrobenzo  [d] oxazol -5-yl )-N+(3)-2-((Z)-3-hydroxy
pyrrolidin- ~ lyl)- lphe nylethyl) -N-methylacetamide ;

N-(1 -(3-(cyanomelhoxy)phenyl)-2-(3-hydroxy™alidin-1 -yl)ethyl )-N-methyl-2-(2-oxo-
2,3-dihydroberEo[d] oxazol -3-W)acetaniide ;

tert -butyl 2-(3-((2)-2-((F)-3-hydroxypyxrolidin-  1-yl) -1-(N-methyl-2-(2-oxo -2,3-dihydro
benzo[d] oxazol -5-yl)ac etanudo)ethyl)phenoxy)ac etate ;

N-(( - 1-(3-cyanophenyl) -2 -((=)-3-hydroxypyrrolidin- l-yl) ethyl) -N-methyl -2-(3-methyi-
2-0x0-2,3-dihydrobenzo|d] oxazol -5-yl)acetamide;

(2)-methyl  3-((2-0 x0-3-(2-0x0 -2 1-phe nyl -2-(pyrrohdin- 1yl) emykmino)ethyl)be  nzo[d]
oxazol -3(2H) -yl)methyl)benzoate



WO 2013/131408 PCT/CN2013/000230
49

() -tert-butyi-2-(2-ox0-.5-(2-0x0-2-(  1-phenyi -2-(pytr d idirkl -yiJethylamirL o)

ethyl )berimn[d] oxa2ol-3(2H)-yl)acetate;

(9)-2-(2-ax0-542-0x0-2 4 1-phenyl-2-{prrrolidin-1-vl) ethsdareano Jethyd) - b enzo[d] oxazos-
3(2H)-yl)acetic acid hydrochloride;

3-((5-(2-((( 2 -24(=)-3-hydroxypyrrokdin- 1-yl)- 1-p}kenyiethyl XniethyiJamiflio) -2 -
oxoethyi)-2-oxober za[d] oxa2o0l-3(2H)-yl) methyi)berisammide;

(2)-2-(3henzyi -2-0x0-2,3 -dihydrober -za[d] oxazol -5-yl)-N-( 1-(3-hydroxyphenyl) -2-
(pyrrolidin-1 -yl)ethyi)-N-methyiacetarmide;

2-(3-(( 9)-2-((R) -3 -hzrdo xypusrrrolidirl-1-yl)- 1-(N-methyi-2-(2-0x0-2.3  -dihydrobenao [d]
o.dazal-5-yi)acetar ido) edyi )pl noxy™acetic  acid;

2-(5-(2-((( 2-1 -cycbl¥Kyl-2-((S)-3-hydroKypyrrolidiri-l  -ylJethylXrMthylJanurio) -2-
oxoethyi)-2-oxoberiZD[d] oxai.ol-3(2H)-yl)acetic acid;

Methyi  4-((5-(2-(((9)-2-(( =)-3-hydroxypyrrdidirL- 1-yl)- 1-phe nylethyl)( methyl)amino)-2-
oxoethyi)-2-oxoberiZD [d] oxa2o0l-3(2H)-yl) methyl)berLaoate;

N-(( 2)- 1-(3-(2H-tetra3DI-5-yi)phenyi) -2-((5)-3-hydiOxypyrrolidirL- 1-yi) ethyl)-N-methyl-2 -
(2-ox0-2,3-dihydrobe rGo[d] oxazol-5-yl)ac etamide ;

(3)-2-(3-(2-(3-hydro xypytrolidirL-I -yl) -1-(2-(2-ox0-2 3 -dihydroberizo[dJ oxa2ol-5 -
yl)acetamido)emyl)pheriDxy)acetic  acid;

2-(3-(3-(2H-tetm3o0l-5 -yl)benzyi) -2 -0x0-2 3 -dihydrobenzo[(3 oxaznl-5-yl)-N-(( S)-241(5)-3-
hydroxypyrrolidin-1 -yij-I-phenylethyljacetamide;

2-(3-(3-(2H-tetmml-5 -yl)benzyi) -2 -0x0-2 3 -dmydroberizo[dJ oxasol-i -yl)-N-(( 2)-24{5)-3-
hydiOxypyrrolidin-1 -yl)- 1-phenylethyl)-N-iriethylace tamide;

2-(3-(4( 1H-tetraml-5 -wd)benzyi)-2-oxo-2 3 -dihydrobenzo[dJ oxaaol-5 -yl)-N-(( 2)-24{$)-3-
hydiOxypyrrolidin-1 -yl)- 1-phenylethyl)-N-iriethylace tamide;

(R)-N-( 1-(3-((2 H-tetrazd-5-yl)methoxy)phe  nyl)-2-(3-hydroxypyrrokdn-  1-yl)ethyl) -N-
methyi-2-(2-oxo-2,3-dihydr obeirao[d] oxazd-5-yi)acetairiide ;

2-(3-(4-( 1H-tetraml-5 -yl)benzyi) -2 -oxo0-2 3 -dihydroberL Zo[dJ oxazol -3-yI)-N-(( 2)-2 4 (=)-3-
hydiOxypyrrolidin-1 -yi)-I-phenylethyl)acetamide;

N-(( - 1-(3-(2H-tetraml-5-yl)p¥anyl)  -2-((5)-3-hydroxypyrrolidrn-  1-yi) ethyl)-N-methyl-2 -
(3-methyi-2-ox0-2,3-dihydr  obenzo[d] oxazd-5-yi)acetairiide

N-(( 9)- 1-(3-cyariophenyi) -2-((=)-3-fluoropyriOlidirL- 1-yl) ethyl) -N-methyi-2 -(2-ox0-2 -
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dihydrob erlizo[d oxaml -“yljacetamide;

N-(( 9)- 1-(3-(2H-tetrazol-5-yl)phenyl)  -2-((3)-3-fhioropyrro Min- 1-y_)ethy.)-N-methyl-2-
(2-ox0-2,3-dmydrobe rEo[d] oxasol-.5-yi)ac etamide ;

(R)-N-( 1-(3-((2H-tB h"d-.5-yl)methoxy)phe  rw7l)-2-(3-hydroxypynili din- 1-yl)e thyl) -N-
methyl-2-(2-oxo-2,3-dihydr obenzo[d] oxazd-5-yl)acetamide ;
3-((2)-2-((=)-3-hydroxypyrrok ‘drn-1-yl)- 1-(N-me thyl-2-(2-0x0-2,3-
dihydrobenza[d]oxam | -5-yljacetareddojethylib erzarmide,

N-(( - 1-(3-cyanophenyl) -2-((Z)-3-hydroxypyrrolidin-  1-yl) ethyl) -N-me thyl-2-(2-ox0-2,3-
dihydrobenza[d] oxaml-.5-yl)ac etamide;

3-((-24(2)-3-hydroxypyrrokdrn-  1-yl)- 1-(N-me thyl-2 -(2-0x0-2,3 -

dihydrobenzo[d cxam|-i -yldac etatixldo Jethsdjb erizaic acid;

sterecisomers thereof or pharmaceutically acceptable salts thereof.

Inanother embodiment, compounds of formula (1) are
(S)-2-(3-0x0-3,4-dihydro  -2H-benzo [b] [1,4] oxazin-0 -yl)-N-( 1-phenyl-2 -(pyrrolidin- 1-
ji)ethyl)acetamide ;
N-((5)-1-(3-cyarophe nyl)-2-((3 )-3-hydro xypyrdidrn-l ~ -yl)ethyl)-N-methyl-2 -(3-ox0-3,4-
dihydro-2H”benao[b] [l,4]oxazin .f&-yl)acetamide;
3-((2)-2-(( ) -3-hydr oxypyno lidin- 1-y1)- 1-(N-nttthy -2-(3-oxo-3,4-dmydro-2H-
ben20[b] [l,4Joxazin-0-yl)acetamido)ethyl)ben3oic  acid;
2-(3-((=)-2-(( ©)-3-hydroxypyrrolidin-1 -yl)- 1-(N-methyl-2-(3-oxo-3 Adihydro-2H-
ben20[b] [l,4Joxazin-0-yl)acetamido)ethyl)phenoxy)acetic acid;
N-((5)-1-(3-(2-amino-2-oxoethoxy)phenyl)-2-((S)  -3-hydr oxypyrmlidrn-l -yl)ethyl)-N-
methyl-2-(3-0x0-3 ,4-dihydro-2H-ben2D on) [1,4] 0xazin-0 -yl)acetamide ;

sterecisomers thereof or pharmaceutic ally acceptable salts thereof.
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In one embodiment the present application provides compounds of formula (1) as
opioid receptor (KOR) agonists.

In another embodiment, the application is directed to pharmaceutical compsitions
comprising a pharmaceutically acceptable carrier and an effective amount of a compound of
formula(l), stereoisomer thereof or pharmaceutically acceptable salt thereof.

In another embodiment the application is directed to a method for bmding opioid
receptor, in a patiznt in need thereof, comprising administering to said patient a composition
comprising an effective amount of a compound of formula (I) or stereoisomer thereof or
pharmaceutically acceptable salt thereof.

In other embodiment the application is directed to a method of treating or preventing
gastrointestinal dysfunction, in a patient in need thereof, comprising administering to said
patient a composition comprising an effective amount of a compound of formula (1),
stereoisomer thereof or pharmaceutically acceptable salt thereof.

In other embodiment the application is directed to a method of treating or preventing
pain, to a patient in need thereof, comprising administering to said patient a composition
comprising an effective amount of a compound of formula (l), sterecisomer thereof or
pharmaceutically acceptable salt thereof.

Inanother erkodiment the painis selected from chorrdc pain or acute pain

In another embodiment the pain is selected from the group consisting of nociceptive
pain, inflammatory pain, visceral pain, somatic pain, neuralgia, neuropathic pain, AIDS pain,
cancer pain, phantom pain, psychogenic pain, pain resulting from hyperalgesia, pain caused
by rheumatoid arthritis, migraine and allodynia.

In another embodiments, the application is directed to a method of treating or
preventing ileus, in a patient in need thereof, comprising administering to said patient a
composition comprising an effective amount of a compound of formula (I), sterecisomer
thereof or pharmaceutically acceptable salt thereof.

In another embodiment the compounds of formula (1), sterecisomers thereof or
pharmaceutically acceptable salt thereof, are directed to the use in treating or preventing
diseases or disordersthat maybe associated with and/or modulated by opioid receptors.
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In another embodiment the compounds of formula (1), stereoisomer thereof or
pharmaceutically acc:piteble sat thereof, are directed to the use in treating or preventing
diseases or disordersthat maybe associated with and/ar modulated by KOR agonists.

Another embodiment provides a method, wherein the compound of formula (I),
stereoisomer thereof or pharmaceutically acceptable thereof, binds 1 opioid receptors.

Another embodiment provides a method, wherein the - opioid receptors are located in
the centra nervous system.

Another embodiment provides a method, wherein the + opioid receptors are located
peripherally.

In other embodiments, the compounds of the present application act peripherally.

In yet arother embodiment, the application is directed to a method of treating or
preventing arthritis, hypertension, post-opeartive pain, inflammation, magraine, disorders of
gastrointenstinal tract psoriasis, Parkinsonism and stroke, comprising admiiustering to a
patient in need thereof, a composition comprising an effective amount of a compound of
formula (I), sterecisomer thereof or pharmaceutically acceptable salt thereof.

In another embodiment the compounds of the present application ‘does not
substantially cross the btood-brain barrier.

In other einboditnent the compounds of the application maybe used in methods for
preventing or treating post-operative or opioid-induced ileus.

Unless defined otherwise, al technical and scientific terms used herein have the
same meaning as commonly understood to one of ordinary skill in the art at the time this
application was made.

All publications, patent applications and patents mentioned herein are incorporated
herein by ref:rence for the purpose of describing and disclosing, for example, the constructs
and methodologies that are described in the publications, which might be used in connection
with the presently described application. Anembodiment of the present application provides
the process for preparing compounds of formula (1) according to the procedures of the
following examples, using appropriate materials. Those skilled in the art will understand that
known variations of the conditions and processes of the following preparative procedures can

be used to prepare these compounds. Moreover, by utilizing the procedures described in
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detail, one of ordinary skill in the art can prepare additional compounds of the present

application claimed hereir,. All te mperatures are in degrees Celsius unless otherwise noted .

EXAMPLES

The following acronyms, abbreviations, terms and definitions have been used
throughout the reaction scheme and experimental section.
AD-mix-apha [Mixture containing Hydroquinine |,4-phti*azinediyl diether (10015 mole),
BocjO (Dd-tert-butyl dicarbonate), BSA (Bovine serum albumin), BOP (Benzotriazole-l -yl-
oxy -tris-{ dizr.ethyk minoj -pho sphiotinrn hexatlnorophosphate), Bn (Benzyl), BnBr (Benzyl
bromide), cDNA (complementary DNA), DCC (N,N'-Dicycbhexylcarbodiiimde), DIEA or
DIPEA [(N,N-diisopropylethyknune) (Hunig's base)], DMF (N,N-dimemyllDrmamide),
DMSO (dimethyl sulfoxide), DCM (Diehloromethane), DMAP (Dimethyl amino pyridine),
EC;y (half maximal effective concentration), EtOAc (Ethyl acetate), Ether I EtjO (diethyl
ether), EDCI (l-ethyl-3-(3-din¥ithylaminopropyl) carbodumide hydrochloride, HOBt (1-
hydroxyberizotriazole), HC1 (hydrochloric acid), HATU [O+ -7-azabenzotriazol-l -yl)-
N,N,N’,N'-tetramethyluronium  hexafluorophosphate], HEPE=  (4-(2-hydroxyethyl)-I-
piperazine ethanesulfonic acid), HTRF(homogeneous time resolved fluorescence), 1-PrjNEt
(Dusopropyl-emykmine) MeOH (Methanol), MsCI (Meltanesulfonyl chloride), n-BuLi (n-
butyl hthium), COTBDMS5 (tertiary butyidimethyisiryloxy), PyBOP (benzotriazol-1 -yl-
oxytripyimhdinoplMsplMnium hexafluorophosphate), Q-Phos (pentapheny¥di-tert-
butylplMsphinoJferrocene), Pdxdba); (Tris(dibenzylideneacetone) dipalladium(0)), PMB (p-
methoxyoenzyl), PE (Petroleum ether), Pd(PPhj)+ (Teti”s(trip]¥nylphosp]ure)pilkdiun™O))
=ZEM-CI (Q-Trimethyteuyljethoxyrnethyl chloride), P(OMe); (Trimethylphosphite), TBAI
(Tetmbutykmmonium iodide), TBAF (Tetrabutyi ammonium Fluoride), TEA (Triemykmine),
THF (tetiahydrofuran), TM=-Cl (Trimethylsilyl chloride), TFA (Tnfluoroacetic acid), h
(hour), min (minute), X-Phos (2-DicyclotexylphDsphino-2 “4" tiisopropydbiphenyl), TLC
(thin layer chromatography, MZ= (mass spectroscopy), NMR (nuclear magnetic resonance),

E

IE. (Infrared Spectroscopy), Mp/mp (melting point), aq (agueous), psi (pound per sguare
inch).

NMR abbreviations:. MHz (Megahertz), br (broad), apt (apparent), s (singlet), d (doublet), t
(triplet), q (quartet), dd (doublet of doublets), m (multiplet).
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Room temperature is defined as an ambient temperature range, typically from about
20°C to about 35°C. An ize bath (crushed ice and water) temperature is defined as a range,
typically from about - 5*C to about 0 °C. Temperature at reflux is defined as +15*C of the
boiling gzint of the primary reaction solvent. Owernight is defired as atime range of from
about 8 toabout 16 hours. 'Dried/concentrate d in vacuo' or ‘dried/concentrated under reduced
pressure’ is defined as using a high vacuum pump a a range of pressures, typically from
about 0.1 mm Hg to about 5 mm Hg. Brine is defined asa saturated aqueous sodium chloride.
Nitrogen atmosphere is defined as positive static pressure of nitrogen gas passed through a
Drierite™ column with an oil bubbler system. Melting points were measured against a
mercury thermo meterand are not corrected.

All eluents for column or thin layer chromatography were prepared and reported as
volume:volume (v:v) solutions. The solvents, reagents, and the quantities of solvents and/or
reagents used for reaction work-up or product isolation can be those that typically would be
used by one of ordinary skill in organic chemical synthesis, as would be determined for the
specific reaction or pmduct to be isolated. For example: 1) crushed ice quantity typically
ranged from about 11 g to about 1000 g depending on reaction scale; 2) silica gel quantity
used in column cluomatography depended on material quantity, complexity of mixture, and
size of chromatography column employed and typically rang ed from about 5 g to about 1000
g; 3) extraction solvent volume typically ranged from about 10 mL to about 500 mL,
Spending upon the reaction dme; 4) washes employed in compound isolation ranged from
about 10 mL to about 110 mL of solvent or aqueous reagent depending on scale of reaction;
and 5) drying reagents (potassium carbonate, sodium carbonate or magnesium sulfate) ranged
from about 5 g to about 100 g depending on the amount of solvent to be dried and its water
content.

The following general schemes and examples describe various embodiments of the
present application  Other embodiments within the scope of the claims herein will be
apparent to one skilled in the art from consideration of the specification or practice of the
application as disclosed herein. It is intended that the specification, together with the
examples, be considered to be exemplary only, with the scope and spirit of the application

being indicated by the claims which follow the examples.
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The compound of formula (1) can be synthesized by following the processes explained
in following general schemes, wherein all symbols/variables are as defined earlier unless
otherwise stated:

General icheme( 1) for synthesis of compounds of formula (1)

I G Y

Condensation of reactant (a) with reactant {b) using suitable coupling agents such as
EDCI/HOB1, HATU, BOP, PyBOP, DCC/HOB, and the like in a suitable solvent like DCM,
DMF and the like in the presence or absence of base like DMAP, DIPEA, triethylamine and

R

the like can yield a compound of general formula (1) wherein R R, R, R R and R are as
defined in the specification

The compounds of general formula (1), wherein optional substitutions on R? and R*
independently contains cyano, canb e further converted to the corresponding tetrazolyl, amide
and or carboxylic acid group(s) by using general procedures known in the art. When the
optional substitutions on R2 and R* independently contains an ester functionality the same
can be further converted to the corresponding caiboxylic acid group by using general
procedures known in the art. When the optional substitutions on R! and R* mdependently
contains a caiboxylic acid moiety, the same can be further converted to the corresponding
cailboxamides. N”~cylsulforamides and related derivatives by foliowing general procedures
known in the art. The compunds of general formula (1), wherein optional substitutions on R?
and R* independently contains a benzyl group like Bn, PMB etc and or benzyl ether (OBn,
OPMB), the benzyl group can be hydrogenolytically removed by using general procedures
known in the art. Similarly NEnar NPMB can be hydrogenolytically converted to their KH
groups. When R*is a silyloxy group for example, OTBDMS, it can b e further deprotected to
the conesponding hydroxyl group by using general procedures known in the art. When R*
represents hydroxy! group, it can befurther converted to the corresponding fluoio derivatives
by following general procedures known inthe art.
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General & heme(2) for Svnihesis of the Reagtant ¢h)
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Step(i}: The protection of nitrogen in the compound of general formula (1), wherein R! and
R® are as described in the compound of general formula (1) in the gecif cation, can be
effected by reacting with a protzct ng agent such asbenzyl chbroformate (2) in presence of a
mildbase such as sodium bicarbonate under suitable conditions of solvent and temperature, to
yield a compound of general formula (3).

Step (ii): Condensation of the compurd (3) with a compound of general formula (4) which
represents a nitrogen containing saturated heterocycle substituted with R*, using suitable
coupling agents such as EDCI/HOBt, HATU, BOP, PyBOP, DCC/HOB, and the lite in a
suitable solvent like DCM, DMF and the like in the presence or absence of base like DMAP,
DIPEA and the like can yield a compound of general formula (5). R* is as defined in the
general formula(l) inthe specification.

Step (iii) : Deprotection of the nitrogen i .e removal of the benzybxycarbonyl (Cbz) group can
be effected under hydrogenolytic aandit ons by treating the compound of general formula (5)
with hydrogen in pres:nce of a suitable catalyst such as Pdii”’ under suitable conditions of
solvent and temperature to obtain a compound of formula ) .
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Step (iv): A compound of general formula (7) can be obtained by reduction of the compound
of formula (A1) using suitable reducing agents such as LiAlH+. NaBH+ and the like under
suitable conditions of solvent and tempeiature .

Step (v): A compound of general formula (7) can be obtained by reduction of the compound
of formula (5) using suitable reducing agents such as LiAlH+, and the like under suitable

conditions of solvent and temperature .

General §t heme(3) for Synthesis of the Reactant (h)

= r
R 0 il R Sl HI\-;‘_? Lﬁ:;' nlnn-"l\-'D
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l Step (1) / @
" Siag (V)

Lo

{11)
Step (i): A compound of general formula (9) can be obtained from a compound of formula (8)

wherein F.2is as described in the compound of general formula (1) in the specification by the
treatment with NaH, and methsitriphend phospho rium bromide in asuitable solvent hke THF,
ether and the like at a suitable temperature of 0-25*0.

Step (ii): A compound of formula (10) can be synthesized by reacting compound of formula
(9) with m-chloropeibenzoic acid and NaHCQ;j in a suitable solvent like DCMand the like.
Step (iii): A compound of formula (11) can be synthesized from compound of formula (10) by
following standard procedure of Sharpless dihydroxylation method known inthe art.

Step (iv): A compound of formula (10) can also be obtained from various diols of formula (1 1)
by standard procedunes.

Step (v): A compound of formula (7) can be obtained by the reaction of compound of formula
(10) with compound of formula (4) and E!NH;, wherein R is described as before, under

suitable reaction conditions.

General Scheme (4) for Synthesis of the Reactant h)
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Step(ii: A compound of general formula (13) can be obtained from a compound of formula
(12) wherein Ry is as described in the compound of general formula (1) in the specification by
using a suitable brominating agent asknown in the literature.

Step (ii): A compound of formula (14) can be synthesized from compound of formula (13) by
foliowing standard procedure of CB = reduction method known in the art.

Step (iii): A compound of formula (15) can be synthesized from compound of formula (14) by
following standard procedures.

Step (iv): A compound of formula (I#) can be obtained from compound of formula (15) by
the treatment with compound of formula (4) under suitable raactions conditions.

Step (v): A compound of formula (IS) can be obtained by the reaction of compound of
formula (16) with mesyi chloride and the like under suitable condition followed by the
treatment of war ous amines of formula (17) using suitable reaction conditions asknown in the

art.

The R? and R} in general formula (7) or general formula (1S) can be further converted
to the Reactant (b) with different functional groups. For example when R? is abromophenyl
moiety the bromo group can be concerted to (a) acetylenic derivatives following Sonogashira
reactions; (b) a cyana group or borate compounds which can be further converted to various
5-membered heteroaryi compounds following standard pro cedures known in the art. When the
optional substitutions on R? in the compounds of general formula (7 or 1S) independently

contains an ester functionality the same can be converted to the corresponding carboxylic
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acids, amides, hydrazide, N-acylsulfonamides and the related compounds followed by further
modifications as desired by using genera procedures known in the art. A compound of
general formula (7) or generd formula (IS) wherein R* represent a silyl ether such as
ZITBDM Sgroup canbe converted to the corresponding hydroxy! group by following standard

deprotection protocol of silyl ethers.

Examples

Following are the non-limiting examples of the reactant of formula (a):

T L

Step (i): Synthesis of 2-(4-fluoro-3-nLtropheny+) acetic acid
Ny

F

Example | -a

2-(2-oxoindolL nr6-yl) acetic acid

To a suspension of 2-(4-fluorophenyl) acetic acid (100 g, 0£48mol) in H,SZ, (750
ml); KNO; (65.5 g, 1 /4% mol) was added portion wise and stirred for 1.5 hr at 02, The
reaction mixture was gquenched with ice and filtered. The solid residue obtained was dried to
get 2-(4-fluoro-3-rdtiOphenyl) acetic acid (SO g).
IH-NMEL (400 MHz, DMSO-d;): 5 12.30 (bs, 1H), S.10-S.0S (d, 1H), 7.73-7.71 (m, 1H),
7.56-151(m, 1H), 31 6 {s, 2H); IVE (ES):miz 200 (M+l).
Step (ii): Synthesis of ethyl 2-(4-fluoro-3-nitrophenyl)acetate
Ny
F

To a suspension of 2-(4-fluoro-3-rtitrophenyl)acetic acid (so g, 0.402 mol) in ethanol
(560 ml). SOCIi (142.3 g. 1.206 mol) was added drop wise at 4% and stirred overnight at
room temperature. The reaction mixture was concentrated under reduced pressure and the
crude was dissolved in EtOAc (500 ml), washed with 5% NaHCOj solution (100 ml), water
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(100 ml), brme (100 ml) sequentialy dried over Na;S_i+ filtered and concentrated to get
ethyl 2-(4-fluoro-3-iutrophenyl)acetate (%5 g).

IH-NMEL (400 MHz, DMS(Jd;): 58.01-7.99 (d, 1H), 7.58-7.56 (m, 1H), 7.28-7.23 (m, 1H),
4.214.1 9 (m, 2H), 3.67-3.58 (s, 2H), 129-1 25 (m, 3H); NE (ES): m/iz 226 (M-I).

Step (iii): Syuthess of diethyl 2-(4-(2 -ethDxy-2-OK oeth™)-2-rLitrophenyl) malonate

A suspension of ethyl 2-(4-fluoro-3-nitrophenyl) acetate (50 g. 0.220 rmol), ELi0s
(45.6 g, 0.336 mal), diethyl malonate (42.3 g, 0.264 mol) in DMF (350 ml) was heated to
Al%Z and stirred for 4 hours. The reaction mixture was concentrated under reduced pressure
and the crude was dissolved in EtOAc (500 ml) and washed with water (100 ml), brine (100
ml) dried over NgjSO+, filtered and concentrated to diethyl 2-(4-(2-ethoxy-2-oxoeth;jji)-2-
nitrophenyl) malonate. The crude compound was purified by column chromatography using
100-200 silica gel asstationary phase and 10% EtOAc in n-hexane as eluent (38 g).
'H-NME. (400 MHz, DM SJ-d,): 58.07-8.07 (s, IH), 7.70-7.67 (d, 1H), 7.48-7 .46 (d, IH),
5.38 (s, 1H), 420408 (m, 6H), 3.88 (s, 2H), 1.25-1.18 (m, 9H); MS(ES): m/iz 368 (M+l).
Step (iv) :Gynthesis of 2,2'-(2-ratro-1,4-phenylene) diacetic acid

NDy

A suspension of diethyl 2-(4(2-elhoxy-2-oxoelnyl)-2-nitrophenyl) malonate (38 g,
0.103 mol) in 6N AgHCI (380 ml) was stirred overnight a 120 °C. The reaction mixture was
dissolved in EtOAc (500 ml) ; washed with water (100 ml) and brine (100 ml); dried over
NajSO+; filtered and concentrated to get 2,2X2-mtro-l,4-phenylene)diacetic  acid (17 g).
1H-NMR (4000 MHz, DM SO-rfi): 5 12.53 (b, 1H), 8201 (s, 1H), 7.60-7.58 (d, 1H), 7.49-7 .47
(d, 1H), 3.97 (s, 2H), 3.75 (s, 2H); MS (ES): miz 262 (M+23).
Step (v) : Synthesis of dimethyl 27'-(2-nitro-l ,4-phenylen;) diacetate
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To a suspension of 2,2'-(2-nitro-l ,4-phenylene)diacetic acid (17 g, 0.071 iriol) in
methanol (170 ml) at 0%, =OClj (25 g, 1.20 mol) was added drop wise and stirred for 8 hours
at room temperature. The reaction mixture was concentrated under reduced pressure, the
residue was dissolved in EtOAc (400 ml); washed with water (100 ml) and brine (100 ml);
dried over Ma50 + filtered and concentrated to obtain the titled compound (17 5 g).

IH-NMEL (400 MHz, DIVEO-di): 5&.06 (s, 1H), 7£4-7.62 (d, 1H). 753-7.51 (d, 1H), 406-
4.02 (s, 2H), 387 (s, 2H), 3.64 (s, 3H), 351 (s. 3H); M3 (ED): miz 266(M-1).
Step (vi) : =ynthesis of methyl 2-(2-oxoindolin-6 -yl)ac etate

<L,

To a suspension of diethyl dimethyl 2, 2'-(2-iutro-1.4-phenylene)diacetate (17 g,
0.0"3 mol) inacetic acid (170 ml), Pd/C was added and hydrozen gas pressure was applied to
the reaction mixture and it was stirred overnight at room temperature. The reaction mass was
filtered through celite plug; extracted with EtOAc (400 ml); washed with 5% NaHCO -
solution (100 ml), water (100 ml), brine (100 ml); dried over Nag5C+; filtered and
concentrated to get methyl 2-(2-oxoindolin-0"-yl)acetate (10 g).
IH-NMEL (400 MHz, DIVEO-tii): 510.36 (s, 1H), 7.13-7.11 (d, 1H), 6.81-6.79 (d, 1H), 6.1 2
(s, IH), 3j63 (s, 3H), 3.60 (s, 2H), 3.43 (s, 2H); M5 (ES) :m/z 206 (M+l).
3tep (vii): Synthesis of 2-(2-oxoindolin-6-yl) acetic acid

~ IO,

A suspension of methyl 2-(2-OMoindolrn-6-yl) acetate (10 g, 0.048 mol) in &N Ag.HCI
(1ISO ml) was stirred for 2 hours at 90°C. The reaction mixture was cooled to room
temperature and filteredto obtain asolid residue which was dried to obtain 2-(2-oxoindolin-o-
yl) acetic acid(6.5 g).
IH-NMEL (400 MHz, DM50-i:): 81230 (bs, 1H), 1034 (s, 1H), 7.12-7.10 (d, 1H), 6.80-
6.7Z (m, 1H), 6.13 (s, 1H), 3.51 (s, 2H), 3.42 (s, 2H); Ivl= (EZ): miz 192 (M+).
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Example2-a
(| -methyl -2-0\ ondoli n-&-31) acetic acid

Step (i) Synthesis of dimethyl 2, 2'-{2-amino-1,4-phenyls ne)diacetate
0 NH,

-

Dimethyl 27*2-nitro-1,4-phenylene)diacetate (5 g, 0112 mol), obtained in Step (iv)
of Example (1-a), was dissolved in methanol (50 ml) and 10% Pd-C (3 g) was added to it.
Therafter hydrogen gas was introduced in it and the reaction mixture was stirred for 16 hours
at room temperature. The reaction mixture was then filtered through celite, washed with
methanol and concentrated under reduced pressure to get dimethyl 2, 2"2-amino-l,4-
phenyiene)diacetate (4 g).

'H-NIVF. (400 MHz, DMSO-ti;): 56.8%-6.56 (m, 1H), 6.506 54 (m, 1H), 6.39-6.40 (m_ 1H),
491 (s, 2H), 3F0 (s, ¥ 3.50 (s, 4H); MS(ES): mfz 238 (M+l).
Step (ii) Synthesis of methyl 2-(1-n"thyl-2-oxomdolin-ii-yl)acetate
~2 L,
I

Propanol (40 ml) was added to a mixture of 1% PdiiZ (1g) ammoniumformate (10.7
g, 0.168 mol) dissolved in water (4 ml) and the mixture was stirred for about a minute to
activate palladium carbon. Dimethyl 2 2'-(2-amino-l ,4-phenylene)diacetate compound (4 g,
01116 moles) and formaldehyde (4 nil, 0.033 moles) were added to the reaction mixture. The
reaction mixture was stirred at room temperature, then filtered through celite bed, washed
with methanol, removed the solvent in vacuo to obtain aresidue which was dissolved in ethyl
acetate, washed, dried, purified by column chromatography using 230-400 silica gel as
stationary phase and 35% ethyl acetate in n-hexane as eluent to get methyl 2-(I-methyl-2-
oxoindolin-& -yl)acetate (1.8 g).
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'H-NMEL (400 MHz. DMSO-d;): 57.26 (s, 1H), 6 34-6.95 (m, 1H), 6.76 (s, 1% 3.71 (s, 6H),
350 (s, 2H), 320(%3H); MS(ES) :m/z 220 (M+l).
Step (iii) Synthesis of 2-(I-methyl-2-oxoindolin-6-yl)  acetic acid
a
~ O,
I

A suspension of methyl 2-(I -methyl-2-gxoindohn-6-yi)acetate (1% g, 0.008 moles) in
6N Aq.HCI (25 ml) was heated at 1007 i for S hours. Thereafter the reaction mixture was
alowed to cool to room temperature. The mixture was filtered to obtain a solid which was
dried well to get 2-(I-n¥ithyl-2-oxoindolin-6-yl)  acetic acid (1.2 g).
'H-NIE. (400 MHz, DIVEO-ii;): 5 1240 {% 1H), 7.17 (s. 1H), 6.87-6.90 (m_2H), 3.71 (s.
2H), 3.50 (s, 2H), 3.10 (s, 3H); MS(ES): miz 206 (M+l).

Example 3-a
2-(2-0x0-2,3-dihyd robenzo[d Joxazol 5-yDacetic acid

~ LA,

H
Step (i) Synthesis of n¥thyl 2-(4-methoxvyphe rd Jac etate

O,

To a solution of 2-(4-metho.iyphenyl)acetic acid (30 g, 0.1so mol) in methanol (350
ml), thionyL chloride was added drop-wise at 0 C; and the mixture was refluxed for 1.5 hours.
The reaction mixture was concentrated and treated with saturated sodium bicarbonate,
extracted with ethyl acetate.The organic layer was separated, washed, dried and concentrated
to get methyi 2-(4-methoxyphenyl)acetate (38 g of crude).
1H-NMR (400 MHz, DM SO-ii.): 57.19 (d, J = &6 Hz, 1H), 6.89 (d,J = 8.6 Hz, 1H), 3.73 (s,
2H), 3.60 (s, 6H); MS (ES): miz 266 (M+l).
Step (ii) Synthesisof methyl 2-(4-methoxy-3-nitrophe nyl) acetate

O,
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A mixture of nitric acid (9 ml) and acetic acid (83 ml) was added drop-wise to a
solution of methyl 2-(4-methai ryphenyl)acetate (33 g) in acetic anhydride (50 ml) at -30 C.
The reaction mixture was stirred and the temperature of the mixture was gradually raised from
-30 to room temperature in a period of 2 hours. Ice-cold water was added portion- wise to the
reaction mixture to obtain a yellow salid which was filtered and dried to get methyl 2-(4-
n¥irDxy-3-nitrophenyl) acetate (42 g).

IH-NMEL. (400 MHz, DMSJd;): 57.80 (s, 2H), 7.58 (d, J = 8.6 Hz, 1H).7.33 (d,J = 8.8 Hz,
1H), 3.75 (s, 2H), 3.75 (s, 3H), 3.62 (s, 3H) . IVl (ES): miz 226 (M+ ).
Step (iii) Synthesis of methyl 2-(4-hydroxy-3-nitropheriyl)acetate

SO,

Fresh boron tribromide (27 nil, 70 g, 0.28 mol) was added drop-wise to a solution of
methyl 2-(4-methoxy-3-nitrophenyl)acetate (42 gm, 0.186 mol) in DCM (200 ml) at -70"_ on
dry ice bath. The temperature of the mixture was gradualy raised from -39 to room
temperature with stirring in a period of 4 hours. Thereafter the solvent was evaporated, the
residue obtained was treated with ice-cold water and the precipitate thus obtained was
dissolved in ethyl acetate. This organic layer was washed with brine, concentrated under
reduced pressure and purified by column hromatagraphy to obtain methyl 2-(4-hydroxy-3-
rdtrophenyl)acetate (23 g).
1H-NMR (400 MHz, DMSO-iii): & 10.88 (bs, 1H), 7.82 (s, 1H), 7.46 (d, J = 85 Hz, 1H),
7.01 (d, .F= S5 Hz, IH), 3.70 (s, 2H), 3£2 (s, 3H); MS(ES): miz 212 (M+l).

Step (iv) Synthesis of n¥ethyl 2-(3-amino-4-tydroxyphenyl) acetate

SO,

Raney nickel (20 g) was added to a suspension of methyl 2-(4-hydroxy-3-
rdtrophenyl)acetate in methanol (250 ml) a room temperature and the reaction mixture was
stirred for 12 hours under hydrogen gas. Thereafter the reaction mixture was filtered through
celite bed, washed with methanol and concentrated to get methyl 2-(3-amino-4-
hydroxyphenyl) acetate (19.7 g) asablack solid.
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IH-NME. {400 MHz, DMSO-d;): 59.00 (bs, 1H), 6.56 (d,J = 7.6 Hz, | H), 6.4l (s 1H) 627
(d,J =78 Hz, 1H), 3.70 (s, 2H), 3.62 (s, 3H); MS (ES): miz 132 (M+H).
Step (v) Synthesis of methyl 2-(2-0xn-2,3-dilydroberlZo[d] oxazol -5-yl)acetae

=~

To methyl 2"3-aminD-4-hydroxyphenyl)acetate (19.5 g, 0.107 moles) in THF, was
added triphosgene (45 g, 0.15moles) portonwise at d.aut 0*C in an hour. Thereafter the
solvent was vaporised, the residue was treated with ice-cold water. The solid precipitate thus
obtained was filtered, dried in vacuo to obtain methyl 2-(2-oxo-2 3-dinydrobenzo[d]o iasol-5-
yl)acetate (10 g).

IH-WNE. (400 MHz, DMSO-.i;): & 1140 (bs, 1H), 721(d, J = E0Hz, 1H), 6.97 (d, J = &0
Hz, 1H), 3.70 (s, 2H), 3.62 (s, 3H); MS (EZ): miz 20% (M+).
Step (vi) Synthesis of 2-(2-oxo0-2,3-dihymdrobe rza[d] oxazol-5-yl)aceti c acid

~ L

150 ml of 5% sodium hydroxide was added drop wise to methyl 2-(2-oxo-2,3-
dihydrobenzo[ d]oxazol-5-yl)acetate (10 g, 015 moles) in methanol (75 ml), and the resultant
mixture was stirred for about an hour. The solvent was vaporized and the residue was treated
with 3N ag.HCI. The mixture was filtered in vacuo and dried to obtain 2-(2-oxo-2,3-
dihydrobenzo[d]oxazol-5-yl)acetic acid (7 g).

IH-NMEL (400 MHz, DMID-di): 5 11.60 (bs, 1H), 7.20 (d, J = 8.3 Hz, 13% 7.00 (s, 1H),
6.96 (d, J = 8.5 Hz, 1H), 3.6Q (s, 2H); MS (ES): miz 192 (M+l).

Example 4-a
2-(:3-methy! -2-0x0-2,3-dihyd roh enzo[d]oxaxo]r 5- yIyacetic acid

<O,

Step (i) Synthesis of memyl 2"3-memyl-2-oxo-2,3-dihydroberizo[d] oxazol-5-yl)acetate
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0
~ IO,
I

To methyl 2-(2-oxo-2,3-dmydroberL Zo[dJ oxazol-5-yl)acetate obtained in Step (v) of
example 4-a, (510 mg, 2.26 moles) in DI4IF (10 ml), was added ptassi urn carbonate (936 mg,
.78 moles) at room temperature and the mixture was stirred for 10-15 minutes. The reaction
mixture was then cooled to 0*Z'; methyl iodide (168 pl, 2.71 moles) was added drop wise to it
and the resultant mixture was stirred for 3 hours at room temperature. After completion of the
reaction, the reaction mixture was poured into ice-cold water and extracted with ethyl acetate
twice. Combined ethyl acetate layer was washed once with brine and water each respectively
dried over sodium sulphate and concentrated invacuo to give the crude methyl 2-(3-methyl-2-
oxo-2,3-dihydrobenzo[d]oxazol-5-yl)acetate  which was purified by flash chromatography
using 230400 mesh silica gel as stationary phase and 20% ethyl acetate in hexane as eluent to
obtain the titled product (311mg).
'H-MIE (400 MHz, DMSD-4,): 51.26 (d,J = 7.8 Hz, 1H), 7 14 (bs, 1H), 7D3-7.01 (m, 1H),
4.114105 (g, 2H), 3.70 (s, 2H), 3.32 (s, 3H), 1.20-1 .17 (t, 3H); IVE (ES): m/z 236 (M+).
Step (ii) Synthesis of 2-(3-memyl-2-oxo-2"-dihydrobenzo[dJ oxazol-5-yl)acetic acid

0
~ A,
I

aN ag.HCl was added to methyl 2-(3-n¥ithyl-2-oxo-2 ,3-dmydrobenzo[d]oxazol-5-
yl)acetate (31 1 mg, 1.32 moles) at room te mperature and the mixture wasrefluxed for 2 hours.
After completion of the reaction, the reaction mixture was extracted twice with ethyl acetate.
Combined ethyl acetate layer washed with brine and water onee each respectively dried over
sodium sulphate and concentrated in vacuo to give the pure 2-(3-methyl-2-ox0-2,3-
dihydroberL Zo[d] oxazol-5-yl)acetic acidj(200 mg).
'H-NME. (400 MHz, DIWEO-di): 5 12.50 (bs, 1H), 7.23 (d, J = 8.3 Hz, 1H), 7.10 (bs, 1H],
6.99 (d, J = 8.3 Hz, 1H), 360 (s, 2H), 3.29 (s, 3H); MS (ES): miz 208 (M+).

Example 5-a
2-(2-0«)-2,3-dihydioheiun [d]thia20r5-yl yaretic acid
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Step (i) Synthesis of 2-(4-chloro-3-nitrophe nidjace tic acid

KWZj (IS.7 g, 0.1S5 mol) was added portion-wise to a suspension of 2-(4-
chtorophenyl)acetic acid (30 g, 0.176 mol) in HySZ4 (150 ml) at 0 *C and the resultant
mixture was stirred for 1.5 hour maintaining the temperature at 0% . The reaction mixture was
quenched with ice and filtered. The solid residue was dried to get the titled compound (Zé g).
'H-NIE. (400 MHz, DM SO d;): 580 (s, 1H), 7.73 (d,J = 34 % 1H), 762 (d, J = 4 Hz,
[H), 3.76 (s, 2H); m 3 (ES): miz 200 (M+1%).

Step (ii): Synthesis of ethyl 2-(4-chdoro -3 -ritrophenyljacetate
N

{

%=0y (25 ml) was added drop wise to a suspension of 2-(4-chloro-3-
rdtrophenyl)acetic acid (25 g, [ .1 15 mol) in ethanol (125 ml) at 0°C and the reaction mixture
was dtirred for 4hrs at 85%2. The reaction mi-iture was then cooled to room temperature and
concentrated under reduced pressure. The crude product was dissolved in EtOAc (500 ml),
dried over Ng S0+, filtered and concentrated to get the titled compound (27 g).
1H-NMR (400 MHz, DMSO-ti.): 5723 (s, 1H), 7.52-7.44 (m, 2H), 426-4.15 (m, 2H), 3.72
(s, 2H), 127-1 .23 (m, 3H); MS(ES): miz 242 (M-I).

Step (iii): Synthesis of ethyl 2-(2-0x0-2,3-dilvydrobe nzo[d] hiazol -5-yi)acetate
~LA I
A suspension of ethyl 2-(4-chloro-3-nitrophenyl)acetate (27 g, 0.111 mol), salfir

pawder (17 # 9,0.555 mol), triethylamine (44.9 g, 0.44 mol), water (12 ml, o £i6 mol) in THF
(135 ml) was loaded in autoclave;, CO Gas pressure of up to 10 kg was applied and the
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mixture was stirred overnight at 80", The reaction mixture was cooled to room temperature,
concentrated under reduced pressure, dissolved in EtOAc (600 ml), washed with brine (100
ml), dried over NgSG+, filtered and concentrated to get the crude compound. The crude
compound was purified by column chromatography using 100-200 silica gel as stationary
phase and 15% EtOAc in n-hexane as eluent to afford the titled compound (10 g).

IH-NIJE (400 MHz, DMSO-_i;): 5 11.88 (s, 1H), 11.86 (s, 1H), 7.50 (d, J = 8.0 Hz, 1H),
7.047 DI (m, 2H), 4.104.05 (m, 2H), 3.69 (s, 2H), 1.20-1 .16 (m, 3H); IWI= (E5): miz 238
(M+).

Step (iv): Synthesis of 2-(2-oxo-2,3-dihydrobenio[d]thiasol-5-yl)acetic  acid

<

5% ag.NaOH solution (5 rl) was added to a suspension of ethyl 2-(2-oxo-2,3-
dihydroberL Zo[d]thazol-5-yl)acetate (10 g,0.042 mol) in methanol (50 ml) and the mixture
was stirred for about an hour at room temperature. The reaction mixture was concentrated
under reduced pressure. Water (10 ml) was added to the reaction mixture and it was adjusted
toa pH 2-3 with 6N Aqg.HCI; the solid precipitate thus obtained was filtered and dried to get
titte compound (8 g).

'H-NIE. (400 MHz, DIWISO-i;): 5 12.37 (bs, 1H), 11.86 (s, 1H), 7.49 (d, J =7.6 Hz, 1H),
7.03-7103 (m, 2H), 3.59 (s, 2H); WIS (E5): miz 207 2 (M+l).

Exanpled-a
2-(2-oxo-l ,2-dihydivgidnD in-6-yixacetic acid

Step (i) Synthesis of methyl 2-(4-arinnphers jacetate
SO
Thionyl chloride (1 ml) was added dropwise to a mixture of 2-(4-aminophenyl)acetic

acid (1g,0.0062 moles) in IvIeOH (20 ml) at 0*Z'. The reaction was then stirred for 13 hours

raising the temperature gradualy from 0%Z to room temperature. After completion of the
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reaction, the reaction mixture was concentrated under reduced pressure, quenched with water,
basified with saturated agueous sodium bicarbonate solution and extracted 2-3 times with
ethyl acetate. Combined ethyl acetate layer was washed twice with brine and water each
respectively dried over sodium sulphate and concentrated in vacuo to give the title compound
0.9z,

TH-NTvIE (400 IviHz, DM ST-d;): 56£8(d, J = & .4 Hz, 2H), 6.49 (d,J = 8.3 Hz, 2H), 4.96 (5,
2H), 3.57 (s, 3H), 3.43 (s, 2H).

Step (i1) Synthesis of (E) -methyl 2-(4-cinramamidophenyi)ac etate

H
To methyl 2-(4-aminophenyi)acetate (1.88 g, O» 109 moles) in dichloromethane (30

ml), pyridine (1£ ml) was added slowly in portions at 1°_7 under inert nitrogen atmosphere.
To the reaction mixture a the same temperature, cinnamoyl chloride (2.7 g, 0.0183 moles)
was added. The reaction mixture was then stirred at room temperature for 2 hours. After
completion of the reaction, the reaction mixture was diluted with dichloromethane (&0
ml),washed with saturated aqueous sodium bicarbonate solution, brine and water once
respectively, dried over sodium sulphate and concentrated in vacuo to give the crude product
which was then purified by flash chroamatography using 40% ethyl acetate in n-hexane as
eluent to obtain the titled compound (4.0 g) .
'H-NMEL (400 MHz, DM =0d,): § 10.19 (5, 1H), 1.65-1 .56 (m, 5H), 7.45-7.42 (m, 3H),
7.23-721(m, 2H), 6.85a %1 (m, 1H), 3.63 (s, 2H), 3A1 (s, 3H); IVE (EZ):1i 2296 (M+ ).
Step (iii) Synthesis of methyl 2-(2-oxo-1,2-dmydroquinolin- <-yl)ac etate

H

Syres

Anhydrous and freshly sublimed AIClz (4.5 g, 0.0338 moles) was added to (E)-methyl
2-(4-cmmmamidophenyl)ac etate (2 g, 0.0067 moles) at room temperature under inert
nitrogen atmosphere . The reaction mixture was then heated at 90-100°C for 2-3 horns. &fter
completion of the reaction, the reaction mixture was poured into ice-cold water at 0°C and

stirred for 30 min. A solid precipitate was obtained which was filtered in vacuo, washed 3-4
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times with ethyl acetate. This organic layer washed once with brine and water each
respectively, dried over sodium sulphate and concentrated in vacuo to give the titled
compound (0.28 g).
IH-NIVE. (400 MHz, DIVEO-tit) : 5 11.67 (bs, 1H), 7.85 (d, J = 9.3 Hz, 1H), 7.50 (s, 1H),
7.37 (d,J = 1.9 Hz, 1H), 7.22 (d, J =83 Hz, 1H), 6.46 (d, J = 9.3 Hz, 1H), 3.50 (s, 3H); MS
(ES): mfz218 (M+l).
Step (iv) Synthesis of 2-(2-oxo4,2-ditydroquinolin-6-yl)acetic  acid
]E'
BYses
10% aqueous sodium hydroxide solution (10 ml) was added to methyl 2-(2-oxo-1,2-
dihydroquinohn-6-yi)acetate (0.5 g, 2.46 moles) in MeOH (10 ml) at §%Z'. The reaction
mixture was then stirred at room temperature for 2 hours. After completion of the reaction, the
solvent was removed in vacuo and the reaction mixture (aqueous layer) was washed twice
with ethyl acetate. The aqueous layer was then cooled to1%Z and acidified to pH 2 with 3N
Ag.HCI to obtain a solid precipitate. This precipitate was filtered in vacuo, washed with water
and dried to obtan get pure 2"2-oxo-l,2-dihydroguinohn-6-yl)ethaneperoxoic acid
product.(0.35 g).
IH-NMEL (400 MHz, DMSO-rf.): S12.33 (bs, 1H), 11.70 (bs, 1H), 7.86 (d, J = 9.3 Hz, 1H),
7.52 (s, 1H), 7.38 (d,J = 8.4 Hz. 1H), 7.24 (d, J = S3 Hz, 1H), 6.4S(d,J = 93 Hz, IH), 3.60
(s, 2H) ;M= (ES): miz 204 (M+l ).

ExampleT-a

2-(2-oxo- 1,2,3,4-teti-ahydroguinoli n.T-vl yethanepeioxoic acid
0 E I ?

Step (i) Synthesis of methyl 2-(3-nitrophenyljacetate

S,

To 2"3-nitrophenyl)ethareperoxoic  acid (1 g, 0.0055 moles) in MeOH (20 ml),

thionyl chloride (1 ml) was added sowly dropwise at 0°C. The reaction was then stirred for
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12 hours at 0°C-RT. After completion of the reaction, the volatiles were removed under
reduced pressure and the reaction mixture was quenched with water, basified with saturated
aqueous sodium bicarbonate solution and extracted with ethyl acetate 2-3 times.Combined
ethyl acetate layer was washed twice with brine and water each respectively dried over
sodium sulphate and concenterated in vacuo to give the pure methyl 2-(3-
rdtrophenyl)acetate.(0.9 g)
'H-NMEL (400 MHz, DMSO-4;): 58.20 (s, IH), 8.16-8.13 (m, | H}, 7.77-7 .75 (m, 1H), 7.65-
7.61 (m, 1H), 3.92 (s, 2H), 3.65 (s, 3H)
Step (ii) Synthesisof methyl 2-(3-arrdinophenylyacetate
SYS

To methyl 2-(3-nitraphenyl)acetate (13 g, 0.978 moles) in MeOH (250 ml), 10%,PdiC
(6 g) wasadded under inert nitrogen atmosphere. The reaction mixture was then subjected to
hydrogen gas pressure at 60 psi by using par apparatus for 1 hour. After completion of the
reaction, the reaction mixture was fil texre d through celite in vacuo, the celite bed was washed
with little excess of MeOH and the filteiate was concenterated in vacuo to give the crude
methyl 2-(3-aminophenyl)acetate.(1 0.5 g)
Step (iii) Synthesis of (E)-memyl 2-{3-cirlnamatmnidophenyl)acetate

To methyl 2-(3-aminophenyl)acetate (1.88 g, O» 109 moles) in dichloromethane (30
ml), pyridine (1.6 ml) was added slowly portionwise at J%Z" under inert nitrogen atmosphere.
To the reaction mixture at same temperature ,cinnamoyl chloride (2.7 g, 01163 moles) was
added. The reaction mixture was then stirred at room temperature for 2 hours. After
completion of the reaction, the reaction mixture was diluted with dichloromethane (60 ml),
washed with saturated agueous sodium bicarbonate solution, brine and water once
respctively, dried over sodium sulphate and concenterated under vacuo to give crude (E)-
methyl  2-(3-cinramamlidophe nsi Jacztate  poduct  which was then purified by flash
chromatography using 40% ethyl acetate in n-hexane as eluent.(4.0 g)
Step (iv) Synthesis of n¥thy! 2-(2-oxo-1,2-dihydroquir olm-7-yl)acete™e
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AL,

To (E)-methyl 2-(3-cintiamamLdophenyl)acetate (2 g, 0.0067 moles) was added
anhydrous and freshly sublimed AICl; (4.5 g, 0D338 moles) at room temperature under inert
nitrogen atmosphere. The reaction mixture (neat reaction) was then heated at 21-100%2 for 2-
3 hours .After completion of the reaction, the reaction mixture was poured into ice-cold water
at 0% and stirred for half an hour. A solid precipitated out which was filtered invacuo. The
cake (solid bed) was washed with ethyl acetate 3-4 times. The aqueous layer was separated
from ethyl acetate. The organic layer was washed with brine and water once respectively
dried over sodium sulphate and concenterated under vacuo to give pure methyl 2-(2-oxo-
1,2,3,4tetrahydroquinonn-7-yl)ac etate.(0.280 g).
1H-NMEL (400 MHz, DMSO-rf;): 511.72 (bs, | H), 7.87 (d,J = 9.5 Hz, 1H), 7.58 (d,J = 8.0
Hz, IH), 7.1S (s, 1H), 7.07-7.05 (m, IH), &.45 (d,J = 9.5 Hz, 1H), 344 (s, 3H), 3.6 (s, 2H).
Step (v) Synthesis of 2-(2-oxo-I,2-dikimdroguinolin-T-ylacetic acid

BUGGN

H

To methyl 2-(2-oxo-1,2,3,4-tetmhydroquinDhn-7-yl)acetate (05 g, 246 moles), 1n
MeOH (10 ml), was added 10% agueous sodium hydroxide solution (10 ml) at 0%C. The
reaction mixture was then stirred at room temperature for 2 hours. After completion of the
reaction, solvent was removed in vacuo and the reaction mixture (aqueous layer) was washed
twice with ethyl acetate. The aqueous layer was then cooled to0°C and acidified to pH 2 with
3N Ag. HCI. A Solid precipitated out which was filtered in vacuo, washed with water and
dried toobtain pure 2-(2-oxo-1"*4-tetmhydroguinohn-7-yl)ethaneperoxoic ~ acid(0.35 g).
1H-NMEL (400 MHz, DMSO-ti;): 5 12.43 (bs, 1H), 11.72 (bs, 1H), 7&7 (d,J = 9.5 Hz, 1H),
7.58 (d,J = 8.0Hz, IH), 7.18 (s, 1H) 7.07-7.05 (1, 1H), 6.45 (d,J = 95 Hz, IH), 344 (s, 2H);
MS (ES): miz 204 (M+l).

Example §-a
2-(2,2-dioxido-1,3-di hydroh enzo [c]isothiaxok 6-y| yacetic arid
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Y

Step (i) Synthesis of methyl 4-mehyi-3-mtrdenzoate

o
Poas

Thionyl chloride (33 ml, 0.447 moles) was added dropwise to 4-ii¥%ithyi-3-mtroberLZoic
acid (27 g, 0.149 moles) in MeOH (500 ml) at 0% and the reaction mixture was then stirred
for 12 hours in the temperature range of O"-room temp nature. Thereafter the reaction
mixture was concentrated in vacuo, quenched with water, basified with saturated agueous
sodium bicarbonate solution and extracted 2-3 times with ethyl acetate. Combined ethyl
acetate layer was washed twice with brine and water each respectively, dried over sodium
sulphate and concentrated in vacuo to affard the titled product (29.7 g).
1H-NIVR (400 MHs, DMSO-ii¢): 58.43 (s, IH), 8.16-8.13 (m, 1H), 7.68 (d, J = 7.9 Hz, 1H),
3.90 (s, 3H), 2A0 (s, 3H).

Step (ii) Synthesis of methyl 4-(broriM methyl)-3-nitroberL Zoate
Q

NS Ad

To the methyl 4-methyl -3-nitroberL 2Date (29.7 ¢, 0.1 52 moles) in CCly (450 ml), was
added benzoyl peroxide (2 g, 0.0091 moles) and N-bromosuccirrimide (32.5 g, 0.182 moles)
at room temperature. The reaction mixture was then kept for refluxing at 90-100 2 for 15
hours. After completion of the reaction, the reaction mixture was cooled to room temperature,
filtered in vacuo to remove suciinimide precipitate . The filterate was then concentrated in
vacuo to give crude product which was purified by column chromatography using silica gel
230-400 mesh as stationary phase and 5% ethyl acetate in n-hexane as eluent to afford the
titled product (23 g) .
1-NMEL (400 MHz, DMSO-ti)): 5 848 (s, 1H), 8.27-8.25 (m, 1H), 7.93-7.91 (m, 1H), 4.98

(s, 2H), 392 (s, 3H).
Step (iii) Synthesis of sodium (4-(methoxycarbonyi )-2-nitiophenyl )melBare salforae
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1
Tetrabutylanenonium bromide (0.3 g, 0.000S7 moles) was added to a mixture of
sodium sulphite (14.5 g, 0.1 13 moles) in water (150 ml) at room temperature . T o this reaction
mixture, methyl 4-(bronMmemyl)-3 -mtroberL 3oate (24 g, 0.087 moles) in IvTeZIH (30 ml) was
added at room temperature. The resultant mixture was then refluxed at 90-100 “Z for 3 hours.
After completion of the reaction, water and methanol were removed in vacuo. The residual
water was then aaeotrophed with toluene 3-4 times and the reaction mixture was dried
thoroughly to obtain a crude solid product which was triturated twice with each of acetone,
ethyl acetate and diethyl ether respectively decanted and dried to obtain sodium (4-
(n¥thDxycar bonyl )-2-mtrophenyl)n¥ithanesulfon® te (27 g) to be used as such for the next
reaction without further purification.
'H NWE (400 WHz, DIVEO-d:): 52828 (s, 1H), 8.14-8.12 (m, 1H), 1.66 (d, J = 8.3 Hz, 1H),
4.27 (s, 2H), 330 (s, 3H).
Step (iv) Synthesis of sodium (2-aminn-4-( n¥%1hDxycar bonyl)phenyi )metharesulfonate

HyN.

B

10% Pd/C (30% wfw, 3.6 g) was added to sodium (4-(methoxycarbonyl)-2-
rdtrophenyl)n¥ithane sulfonate (12 g, 0 D40 moles) in IvfeOH (100 ml) under inert nitrogen
atmosphere. The reaction mixture was then subjected to hydrogen gas pressure at 0 psi by
using hydrogen bladder for 12 hours. After completion of the reaction, the reaction mixture
was filtered through czlite in vacuo. The filtrate was concentrate d invacuo to give the crude
product which was triturated twice with each of ethyl acetate and diethyl ether respectively
decanted and dried to obtain sodium (2-andno-4-(n¥tlMxycarbonyl)phenyl )melhanesulfonate
as such tor the next reaction without further purification (9 g).
1H-NIVR (400 MHz, DIVEO<{0: 573 1(s, 1H), 7.14-7.12 (m, 1H), 7.04 (d, J = 7.8 Hz. 1H),
5.42 (s, 2H), 3£0 (s, 3H), 3.74 (s, 2H).
Step (v) Synthesis of methyl |,3-dmydroben5.o[c]isotha3ole -<-carboxylate 2,2-dioxide
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4]

S CR

POCL (55 nil) was added to sodium {2-armuino -4+ methoxyearbonyliphe n5l)
methanesulfonate (11 g. 0.041 moles) at room temperature and the reaction mixture was then
heatzd to reflux at 140-150" for 2-3 hours. After completion of the reaction, the reaction
mixture was allowed to cool to room temperature. POCb was then distilled off under vacuo.
Traces of POCI; were then removed by ca-distilling with dichloromethane and diethyl ether
respectively. The crude product thus obtained, was purified by flash chromatography using
silica gel 230-400 mesh as stationary phase and 1% methanol in diehloromethane as eluent to
afford methyl 1,3-dmydrobenm[c]isollu™le-O-carboxylate 2,2-dioxide (3 g).

IH-NIE. (400 WIHz, DIVISO-d ): & 10E (s, 1H), 7.58 (d,J = 7.9 Hz, IH), 7.43 (d,J =7 & Hz,
1H), 7.32 (s, 1Hi, 4.66 (s, 2H), 3.85 (s, 3H);MS (EZ): miz 226 (M-I).
Step (wi) Synthesis of methyl 1-benzyl- |,3-dmydroben2D|c]isolMa3ole-6-carboxylate 2,2-
chioxide

py |

(
N
d

To methyl |7-dihydrobensoCclisolliiamle-S-carboxylate 2,2-dioxide (1.8 g, 00079
moles) in DMF (15 ml), was added potassium carbonate (2.2 g, 00158 moles) at room
tempsrature and stirred for 10 minutes. Benzyl bromide (1.36 g, 0.0079 moles) was then
added at O %2 and reaction mixture was stirred at room temperature for 2 hours. After
completion of the reaction, ice-cold water was added to the reaction mixture and the agueous
layer was extracted with ethyl acetate ( 3x 110 ml). Combined organic layer was washed twice
with each of brine and water respectively dried over sodium sulphate and concentrated in
vacuo to give crude methyl 1herzyl-l,3-dihydrobenzo[d isotfiazole-f-cathoxylate 2,2-
dioxide which was then triturated with petroleum ether to removes traces of benzyl bromide
(1.92 g).
1H-NMR (400 MHz, DIWED-dt): 5740 (S, | HY, 758 (s, 1H), 7.49-7.45 (m, 2H), 7.40-7.36
(m, 2H), 731(d, J = 7.3 Hz, 1H), 7.16 (s, 1H), 491 (s, 2H), 4.84 (s, 2H), 4.274.21 (q, 2H),
1.26 (t, 3H).
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Step (vii) Synthesis of 13%enzyl-1,3-thhydrobenza(c]isothiazole -A-cathoxylic acid 2,2-dioxide

%

To methyl 14Denzyl4,3-dihydroben2D[c]isotn  ole 4 -cathoxyate -2 2-dioxide (1.92 g,
0.068 moles) in MeOH (15 ml), was added 101% aqueous sodium hydroxide solution (15 ml)
at 0%Z. The reaction mixture was then heated at 50°C for 2 hours. After completion of the
reaction, the solvent was removed invacuo and the reaction mixture (aqueous layer) was
washed twice with ethyl acetate. The aqueous layer was then cooled to 0*C and acidified to
pH 2 with 3 Ag.HCI to obtain a solid precipitate whizh was filtered in vacuo, washed with
water and dried to get |-benzyl4.3-dmydrobenm[c]isotMamle-O-carboxyiic ~ acid 2,2-dioxide
(128,
H -NIvE. (400 IvHz, DM3O-id:): 5 13.0 (bs, IH), 7.59 (s, 1H), 7.57 (s, 1H), 7.40-7.40 (m,
2H), 7.38-7.32 (m, 2H), 7.29 (d,J = 7.3 Hz, 1H), 7.15( s, 1H), 4.89 (s, 2H), 4.83 (s, 2H).
Step (viii) Synthesis of |-(I-benayl-2,2-dioxido-l,3-dmydrobenm  [c*izothiazol-A-31)-2-
diaaoethanone

(m

.
qQ

To benzyl-1.3-dihydroberL-B [c]isothksDle-O-carboxyiic  acid-2,2-dioxide (0.8 g,
0.0026 moles), SOCIj (20 ml) was added at room temperature under inert atmosphere. The
reaction mixture was then refluxed for -8 hours. After complete conversion of acid into acid
chloride, the reaction mixture was cooled to room temperature. SOCIj was distilled off
completely in vacuo under inert nitrogen atmosphere. The reaction mixture was then cooled to
0% and diethyl ether (10 ml) was added to the crude acid chloride at 7 i under inert
atmosphere. A freshly prepared ethereal diazomefhane solution (45 ml) (prepared from N -
rdtrosoN-methyl urea (1.5 g), 40% ag EZOH solution (15 ml) was added slowly to the reaction
mixture at 0°C under inert nitrogen atmosphere. Finally, THF (10 ml) was added and reaction
mixture was then kept for stirring at room temperature for 12 hours. After completion of the
reaction, ether and THF were removed in vacuo at low temperature to give the crude product
which was then purified by flash chromatography using 30% ethyl acetate in n-hexane as
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eluent to give I-(I-benzyl-2.2-dioxido-I,3-dihydrober™  [c]iscthiazolf-wl)-2 -diazoethanore
(0.7 2
TH-NIVE. (400 MHz, DMSO-.i): 5 7.46-7.3% (m, 5H), 7.37-7.35 (m, 2H), 7.11(s, 1H), 628
(s, IH), 488 (s, 2H), 4.85 (s, 2H).
Step (1x) Synthesis of methyl 2-( herlzyl-2,2-dioxido-1,3-dikydroberza[c]1sothiazol -6-
yl)acetate

Fh

d

To | -(I ¥enzyl-2,2-dioxidQ-I,3-dmydrobenzo®  aothiazal-f-y)-2-diazoethanone (0.8
g, 0.0024 moles) in methanol (15 ml), was added silver benzoate solution in triethylamirie
(3.5 ml) (prepared by dissolving 400 mg of silver bensoate in 4 ml of triethylamine) at room
temperature. The reaction mixture was then heated at 50+ for 1 hour. After completion of the
reaction, the reaction mixture was cooled to room temperature and diluted with methanol,
filtered through celite bed in vacuo. The filterate was concentrated in vacuo at low
temperature to give crude solid which was then purified by purified by flash chromatography
using silica gel 23[1-400 mesh as stationary phase and 20% ethyl acetate in n-hexane as eluent
to give methyl 2-(1-benzyl -2,2 -dioxido-1,3-dikiyrl ohenzo[c] iscthiazal £ - jace tate (0.53 g).
H -NI4IF. (400 MHz, DMSO-rf.): &7 .45-7.43 (m, 2H), 7.38-7.35 (m, 2H), 7.29-7.26 (m, 2H),
627 (d,J =80 Hz, 1H), .64 (s, 1H), 4.73 (s, 4H), 3 5% (s, 2H), 3.53 (5, 3H) .
Step (x) Synthesis of metl®l 2-(2,2-dioxido-1,3-dmydrobei ™ [z]isothiazol-A-yljacetate

H
Y

To methyl 2-(I-benayl-2,2-diDxido-l,3-dihydroberLao[c] isolMazol-6-yl)acetate (0.5 g,
151 moles) in MeOH (10 ml), was added 11% Pdi> (50% w/w, 0.25 g) under inert nitrogen
atmosphere . The reaction mixture was then subj ected to hydrogen gas pressure at 70 psi for 6-
8 hours. After completion of the reaction, the reaction mixture was filtered through celite in
vacuo, and the filtrate was concentrated in vacuo to give the crude solid. The crude product
was then purified by flash chromatography using silica gel 230-400 mesh as stationary phase
and 30% ethyl acetate in n-hexare as eluent to afford methyl 2-(2,2-dioxido-l,3-
dihydrobenzo[ c] isatlua zol 4 -yl)acetate. (0.270 g)
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IH-NMEL (400 MHz, DIVEO i) : & 10 4&(s 1HY, 7.21 (d, =72 Hz, 13 6.85(d,J =7 Hz,
IH), 6.73 (s, 1H), 4.49 (s. 2H), 3.66 (s, 2H), 3.60 (s 3H).
Step (xi) Synthesis of 2-(2,2-dioxida- 1.3-dihydrobenz o[ d isothiazol 6 -1 jacetic acid

H

Y

To methyl 2-(2"-dioxido-l,3-dihydrobei™[c]isrt  hiazol-f-yljacetate (25 g, 0.011
moles) in MeOH (25 ml) was added 10% agueous sodium hydroxide solution (25 ml) at 0°C.
The reaction mixture was then heated at 50 for 2 hours. After completion of the reaction,
the solvie nt was removed in vacuo and the reaction mixture (aqueous layer) washed with ethyl
acetate . The agueous layer was then cooledto 0°C, acidified to pH 2 with 3N ag.HCI to obtain
a solid precipitate which was filtered invacuo, washed with water and dried to afford 2-(2,2-
dioxido-l,3 -dihy drob e nism [¢]isotha2Dl-6-yl)aceuc acid (2 g).

IH-NMEL (400 MHz, DMSO-rfi) : 51310 (bs, 1H), 10.80 (bs, 1H), 7.57-7.55 (m, 1H), 7 .40 (d,
J=7.8Hz, 1H), 7.31 (s, | H), 4.64 (s, 2H).

Example B-a
2-(| -methyl -2,2-dip xido- 1,3-di hy dreb enzo[cliso thi azelr-ylyacet ¢ acid

\ oH
= 1Y

Step (i) Synthesis of |,3-dmydrobenzo| c]isothiazole-6-carboxylic acid 2,2-dioxide
o

SO

To methyl [,3-dmydraberl Zo|c]isotluazole-6-carboxylate 2,2-dioxide (2.5 g, 0.01 1
moles) in MeOH (25 ml) was added 10% agueous sodium hydroxide solution (25 ml) at 0°C.
The reaction mixture was then heated at 5% for 2 hours. After completion of the reaction,
the solvent was removed invacuo and the reaction mixture (aqueous layer) was washed twice
with ethyl acetate. The aqueous layer was then cooled to Q7 and acidified to pH 2 with 3N
AQ.HCI. The precipitated solid was filtered, washed with water and dried to get pure 13-
dihydrobenzo[ c] isothkzole-6-carboxylic acid 2,2-dioxide (2 g).
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IH-NME. (400 MHz, DIVE O;): & 13.10 (bs, 1% 10.8 (bs, 1H), 7.57-7.55 (m, 1H), 7.40 (d,
J = 7.8 Hz, 1H), 7.31 (s, 1H), 4.64 (s, 2H).
Step (ii) Synthesis of 2-dkzo-I-(I-memyl-2.2-dioxidQ-1.3-dmyd"  henza[c]isothiazol-6-
yl)ethanone

o

Sergl

To | 3-dihydrobeiv-o[c] isothiazale -f-carvooglic acid 2,2-dioxide (1 g, 0.0046 mdes),
was added SOCIj (20 ml) at room temperature under inert nitrogen atmosphere. The reaction
mixture was then refluxed for A-8 hours and cooled to room temperature. The SOCIj was
distilled off in vacuo under inert nitroge n atmosphere . The reaction mixture was then cooled
to 0% and diethyl ether (10 ml) was added to the crude acid chloride at 0°C under inert
atmosphere. A freshly prepared ethereal diazomethane solution (45 ml) (prepared from N-
rdtrosoN-methyl urea (15 g), 40% ag K.OH solution (15 ml) was added slowly to the reaction
mixture at 0°C under inert nitrogen atmosphere. Finally THF (10 ml) was added and reaction
mixture was then stirred at room temperature for 12 hours. After completion of the reaction,
ether and THF were removed in vacuo at low temperature to give the crude product which
was then purified by flash chromatography using 30% ethyl acetate in n-hexane as eluent to
give 2-dkzo-I-(I -methyl -2,2-dioxido-1,3-dmyd" hkenzo[c]isothiazol-G-yiethanone (0.5 g).
1H-NMR (400 MHz, OWEJ-dy): 5 7.52-7.45 (m, 2H), 7.33 (s, 1H), 7.04 (s, 1H), 4.7 (s, 2H),
3.11(s, 3H).

Step (iii) Synthesis of methyl 2-(I-meftyl-2.2-dioxidQ-1.3-dmydrober za[c]isothiazol--

yl)acetate
)
Y
d

To 2,2-diazo-1-(1-methyl-2,2-dioxido-l ,3-dihydrobenzo [c] isothiazol-0 -yl)ethanone,
(0.8 g, 0.0032 moles) in methanol (15 ml) was added 45 ml af silver benzoate solution in
triethykmine (preparedby dissolving 500 mg of silver benzoate in 5 ml of triethylamine). The
reaction mixture was heated at 502 for 1 hour. After completion of the reaction, the reaction
mixture was cooed to room temperature and diluted with little excess of methanol. The solid

was filtered through a short pad of celite and washed with excess of methanol . The filterate
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was then coneenerated under vacuo at low temp nature to give crude solid which was
purified using column chromatography over silica gel using 25% ethyl acetate in n-hexane as
eluent to give methyl 2-(I-methyl-2"-diQxido4,3-dihydrober® [c]1zctloazol-G-sljacetate
(0.60 g).
H -NIE. (400 MHz, DMS(0d:): §726 (d, J = 7.3 Hz, 1H), § 92-6 90 (m, 1H), 6.25 (s, 1H),
4.62 (s, 2H), 369 (s, 2H), 3.61 (s, 3H), 3,01 (s, 3H).
Step (iv) Synthesis of 2-(I -rethyl-2 2-dioxido-1,3-dihyd" henzo[c]isothiazol-6-yljacetic acid
k
oo

To a solution of methyl 2-(I-meftyl-2,2-dioxido4,3-dihy” b nmo[c] taothiazol -6-
yi)acetate (0.42 g, 0.0015% moles) in MeOH (15 ml) was added 10% aqueous sodium
hydroxide solution (15 ml) at 0%Z'. The reaction mixture was then stined at room temperature
for 2 hours. After completion of the reaction , the solvent was removed invacuo, the residue
was dissolved in water and extracted with ethyl acetate twice . The aqueous layer was cooled
to 0°C and acidified to pH 2 with 3N AgHCI. The precipitated solid was filtered and washed
with water and dried get pure 2-(2.2-diQxda-1,3-dihydrabenzo[d isothiazal £ -yljacetic acid
(0.27 ).
'H-NME. (400 MHz, DMSO-.i;): 5 12.37 (bs, 1H), 725 (d, J = 7.8 Hz, 1H), 6.92-629 (m,
1H), 6.83 (s, 1H), 4.61 (s, 2H), 3.58 (s, 2H), 3.01 (s, 3H).

Example 10-a
2-(2,2-dioxido-13-dihydrohenzo [clisothiazo L5-yIracetic acid

RQOe

H
Step (i) Synthesis of sodium (2-nitrophenyl)methane sulfonate

Cf;g’gﬁ.

A mixture of Mag5 O3 (25.6 g. 1.30 equiv), TBAI (600 mg, 1.62 mmol, 0.01 equiv), 1-
(bromomethyl)-2-nitrobenzene (33.8 g, 1.00 equiv) and water (250 mL) was stirred for 15 h at

20*C in an oil bath. The reaction mixture was cooled to room temperature and concentrated in
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vacuo. The residue was washed once with each of acetone, ethyl acetate and diethyl ether
respectively. The solid was dried in an oven under reduced pressure to obtain 34 g (90%) of
the title compound asa light yell ow solid.

Step (ii) Synthesis of sodium (2-aminophenyl)methanesulfonate

[:Iﬁﬁ.

In an inert amosphere of nitrogen, a solution of sodium (2-
rdtrophenyl)methane sulfonate (3 g, 12.54 mmol, 1.00 equiv) in methanol (50 mL) was treated
with Palladium carbon hydrogen (0.5 g). The reaction mixture was then stirred under a
hydrogen atmosphere for 16 h at 25*C, filtered, concentrated invacuo to obtain 2 g (76%) of
the title compound as a white solid.

LC-IvB: (ES, m/iz): 188 (IvI+]).
Step (iii) Synthesis of 1,3-dihydrobenzo[c]isolltiamle 2,2-dioxide

CX

A solution of sodium (2-aminophenyi)methane sulfonate (5.2 g, 24.26 mmol, 1.00
equiv) in PQCL. (148.2 g) was heated to reflux for 2 hr. The resulting mixture was
concentrated invacuo , quenched by the addition of 2N sodium hydroxide and the resulting
basic solution was extracted with ethyl acetate and the agueous layers were combined. The pH
value of the solution was adjusted to 2 with 2N HCI. The solids were filtered, dried in an oven
under reduced pressure to obtain 15 g(36%) of the title compound as a white solid
Step (iv) Synthesis of 5-broma-l,3-dihyrdroberza[c]isothiazole 2,2 -dioxide

X

To a solution of 1,3-dmydroberL3D[c]isolhiazole 2~2-dioxide (1.7 g, 10.05 mmol, 1.00
equiv) inacetic acid (15 mL) was added a solution of Brz (1.69 g, 11.56 mmol, 1.05 equiv) in
acetic acid (1 mL) dropwise with stirring. The resulting solution was stirred for 2 h at 25*C.
The resulting mixture was concentrated in vacuo followed by purification with column

chromatography with silica gel as stationary phase and ethyl acetate/he xane (1:10) as eluent.
This resulted in 1.6 g (64%) of the titled compound asa light yell o solid.
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Step (v) Synthesis of 1-benzyl-5-bromo-I,3-dmydrobenm[*  aofluazale-2,2-dioxide

X

Bn

To a suspension of 5-bromo-1,3 -dihydroben2E [c]isotluazole 2,2-dioxide {15 g, 6.05
mmol, 1.00 equiv) and potassium carbonate (147 g, 12.08 mmol, 2.00 ejuiv) in N,N-
dinthylfornrantide (15 mL) was added BnBr (1.0s g, 6.31 mmoL 1.05 eguiv) dropwise with
gtirring at 0*0. The resulting solution was stirred for 1 h at 250 and then diluted with water.
The resulting solution was extracted with 3x50 mL of ethyl acetate and the combined organic
layers were washed with brine, dried over anhydrous sodium sulfate and concentrated in
vacuo. The residue was purified by column chromatography using silica gel as stationary
phase and ethyl acetate/petroleum ether (1:15) as eluent. This resulted in 1.6 g (7S¥:) of the
titled compound asa white solid.
Step (vi) Synthesis of tert-butyl 2-(I henzyl-2,2-dioxida-1,3-dikydroberza[c]isothiazol-5-

yl)acetate

Bn

In an inert atmosphere of nitrogen, a solution of 1-benzyl-5-biomo-1,3-
dihydrobenao[c] isothiazDle-2_ 2-dioxide (600 mg, 1.77 mmol, 1.00 equiv), X-Phos (170 mg,
0.36 mmoL 0.20 equiv), Pdydba); (160 mg, 0.17 mmol, 0.10 equiv) and tert-butyl 2-
(bromozincio)acetate (142 g, 6.22 mmol, 3.50 equiv) in tetrahydrofuran (40 mL) was stirred
for 16 h at 72*C. The reaction was then quenched by the addition of 40 mL of water, filtered,
extracted with 3x50 mL of ethyl acetate and the combined organic layers were washed with
brine, dried over anhydrous sodium sulfate and concentrated in vacuo .The residue was
purified by column chromatography using silica gel as dationary phase and ethyl
acetate/petroleum ether (1:20) as eluent to obtain 0.37 g (56%) of the titled compound asan
off-white solid.

Step (vii) Synthesis of tert-butyl 2-(2,2-dimido-l,3-dmydrobenzo [c]isolniazDI-5-yl)acetate
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In an inert atmosphere of nitrogen, to a solution of tert-butyl 2-(1-benz3il-2,2-dinxi do-
1.3"h"droberL-B [c]isothia2DI-5-yl)acetate (370 mg, 0.99 mmol, 1.00 equiv) in methanol (20
mL) was added palladium carbon (50 mg). The reaction was stirred under a hydrogen
atmosphere for 15 h at 25*C ard then filtered, concentrated in vacuo to obtain the titled
compound (360 mg) asyellow oil.

Step (viii) Synthesis of 2-(2,2-dioxido-I ,3~hydrobenm[c] isothkml-5-yl)acetic acid

RQO

H
A solution of tert-butyl 2-(2-dio iido-l ,3-dihydroben2o([c]isoth azcl-5-yljacetate
(360 mg, 1.27 mmol, 1.00 equiv) and trifluoroacetic acid (5 ml_)in dichloromethane (5 mL)
was stirred for 2 h at 25*0. The resulting mixture was concentrated invacuo The residue was
dissolved in water. Then the solution was lyophilised to yield 0.29 g of the title compound as

an off-white solid-

Example 11-a
2-(3-0x0-3,4-dihyd ro-2H-benzo [h ] [1,4]thiazin-6-yDacetic acid

LD,
Step (i) Synthesis of me tlyl 2°4-fluoi O-3-nitrophenyl)acetate

L
A solution of 2-(4-uuoro-3-nitrophenyi)acetic  acid (90 g, 452.26 mmol, 1.00 equiv) in
methanol (400 mL) and cone H;SO +(10 mL) was refluxed for 4 hin an oil bath. The reaction
was then quenched by the addition of 1200 mL of ice-cold water. The resulting solution was
extracted with ethyl acetate (3x500 mL). The combined organic layers were washed with
sat MaHCO; (2x400 mL), dried over anhydrous sodium sulfate and concentrated invacuo to

obtain methyl 2-(4-fluoro-3-nitrophenyl)acetate (90 g) asbrown ail.
Step (ii) Synthesisof ethyl 2-((4-(2-melhDxy-2-oxoemyl)-2-mtrophenyl)th o0)acetate
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s
"CLL,

A solution of methyl 2-(4-fluoro-3-iiitrophen;ji)acetate (90 g, 422.54 mmol, 1.00 equiv)
in tetrahydrofuran (400 ral), triethylamine (85 g, 841.58 mmol, 2.01 equiv) awd ethyl 2-
mercaptoacetate (65 g, 541 57 mmoL 1.28 equiv) was stirred for 12-1D h at 15°C and
concentrated invacuo The solids were collected by filtration. This resulted in 80 g (crude) of
methyl 2-(4-(2-elhoxy-2-ctfoemylthio)-3-mtm phenyllacetate asa yellow solid
Step (iii) Synthesis of methyl 2-(3-0xa-3 4-dihydro-2H-benzolp] [I 4]thiazin-0-yl)acetate

g
AT

A solution of methyl 2-(4-(2-ethoxy-2-OKoeth*IMo)-3-nitrophenyl)acetate (59, 15.97
mmol, 1po equiv) in methanol (100 mi_) and £n (5 g, 16.92 mmol, 4.82 equiv), acetic acid (5
mL) was heated under reflux for 2 h in an oil bath. The solids were filtered out. The resulting
mixture was concentrated in vacuo , diluted with 400 mL of sat. NaHCQj. The resulting
solution was extracted with 3x200 mL of ethyl acetate. The combined oi*anic layers were
washed with 2x200 mL of brine, dried over sodium sulfate and concentrated in vacuo. The
crude product was purifiedoyre-crystdlization ~ from ethyl acetate to obtain methyl 2-(3-oxo-
3.4-dihydro-2H-benao[b] [l,4]1hiazin-6-yl)acetate (2.8 g) asawhite solid.
IVE (ESI) miz: 238 (M+l).
Step (iv) Synthesis of 2-(3-oxo-3,4-dmydro-2H-benso[b] [l 4] thiazin-f-yljacetic acid

LI,
!

A solution ofmethji 2-(3-oxo-3,4-dmydro-2H-ben3o[b] [I,4]thiazin-0"-yl)acetate (7 £ g,
3291 mmoL 100 equiv) in methanol : water (3:1) (160 mL) and LiOH -¥0(7 g, 166.61
mmol, 5116 equiv) was stirred for 2 h at 25°C and then diluted with 100 mL of water. The pH
value of the solution was adjusted to 3-4 with 2N HC1 to obtain a solid precipitate which was
collected by filtration. The crude product was purified by re-crystallization from methanol.

This resulted in 2-(3-oxo-3,4-dihyiro-2H-benzo[b] [l,4]1hiazin-O-yl)acetic acid (7 g) as a
white solid.
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IVE (ESI) rfz : 224 (MM).

Example12-a
2.1, |-dioxide-3-om -3 44 ihydio-2H-benzoh] [|,4]t" azin-6-vIacetc acid

G O
Step (i) Synthesis of methyl 2-(l, I-dio iidn-3-0i0-3,4-clihydra-2H-benm[b] [l,4]thiamn-f-
ji)acetate

'y

FOLN W

A solution of methyl 2-(3-oxo-3,4-dmydro-2H -berEo[b][l 4]thiazin-0-yi)acetate (5 g.
21.10 mmol, 1.00 equiv) m dicluoromethare (120 mL) and m-CPBA (11g, 6395 mmoL 3.03
equiv) was stined for 20 h at 25°C, diluted with 300 mL of dichloromethane.  washed with
2450 mL of sat.NaHCGj. The agueous phase was extracted with 2x150 mL of
dichloromethane. The combined organic layers were dried over anhydrous sodium sulfate and
concentrated in vacuo .The residue was purified by column chromatography using silica gel as
stationary phase and ethyl acetate : petroleum ether (1:3) as eluent to obtain 45 g of methyl 2-
(3-0x0-3,4-dihydro-2H-ben3o[b] [l,4]thiazin 1, 1-dioxide--;jji)acetate asa white solid.
IVE (ESI) raiz : 270 (MM).
Step (ii) Synthesis of 2-(I, | -drixido-3 -0x 0-3,4-dihydro-2H-benmM  [1 ] fluamn-f-1 Jacetic

' 4

g I,

A solution of methyl 2-(3-oxo-3,4-dmydro-2H-benzo[b] [l,4]thiazin 1, |-dioxide-0 -
ji)acetate (6.5 g, 24.16 mmol, 1.00 equiv) in tetmhydrofuian:MeOH:H ;0(4:1 :1) (120 mL)
and LiOH-HgZ(5 g, 119.05 mmol, 4.93 equiv) was stirred for 2 h at 20%_. The resulting
mixture was concentrated invacuo.The reaction was then quenched by the addition of 150 mL
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of ice-cold water. Tie pH of the solutio n was adjusted to 3-4 with 2N HC1. The solution was
filtered to obtain 2-(3-oxo0-3.4-dihydro-2HJ}ie n=n[b] [1.4]thiazin 1, 1-dioxide-Q-yi)acetic acid
(5.5 g) asa white solid

IVE (ESl) mlz : 256 (IvH-1).

Example 13-a
2-(l, |-dipxido-3-Omn-2 3 -dihydiwhenze [d] sothiazel 6-yDaetic acid
Q

Step (i) Synthesis of 5-bronKi-2-methylberLaerLe-I-sulfonyl  chloride

n=E—n

To I-bromo -4-inethylberEerLe (40 g. 233.92 rmnol, 1.00 equiv) was added
sulfuroc hloridic acid (53 .8 g) dropwise with stirring at about 30* . The resuiting solution was
stirred for 3 h at A0%C in an oil bath and then poured into 300 g of ice-cold water. The
resulting solution was extracted with 3x200 ni of ethyl acetate. The combined organic layers
were dried over anhydrous sodium sulfate and concentrated in vacuo. This resulted in 5-
bromo-2-methylberEene-I-sulfonyl chloride (30 g) as light yellow ail.

Step (ii) Synthe sis of 5-bro mo-2-methylbensenesulfonamide

o
S=f-NH,

Br
A solution of 5-brorna-2-tne thylberGene-l -sul taryl chloride (14 g, 5155 mmol, 1.00
equiv) in dioxane (300 mL) and HH+OH (/00 mL) was stirred overnight at 0-10*0. The solids
were filtered out. The resulting mixture was concentrated in wmcuo to obtain 5“bromo-2-
methyibenae nesuJfonamide (9 g) asawhite solid.

Step (iii) Synthesis of 4-broino-2-sulfamoylbenzoic  acid
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O=8-NH;

Br

A solution of 5-bramo-2-n¥th*benzeniesuliDnanude (9 g, 3f.00 mmol, 1.00 equiv)
and K. IVinO+(29 g. 183.54 mmol, 4.98 equiv) in sodium hydroxide (10%) (A0 mL) was stirred
for 5 h at 40*. The reaction was then quenc hed by the addition of NaHSG 5 (5 g). The solids
were filtered out. The pH value of the filtrate was adjusted to 2 whiizh resulted in precipitation
of the product 4-bromo-2-sulfamoylbenzoic acid (10 g) asawhite solid.
LC-IVE (ES, m/z): 278, 280 (M-I) -
Step (iv) Synthesis of é-hrorobe nzo[d] sothiazol -3 H)-one-l , 1-dioxide

H

%

A solution of &hrorno-2-sulfarnodbernzole acid (4 g, 14.29 mmol. 1.00 equiv) in
plyphosphoric  acid (200 mL) was stirred for 4 h at 100*0. The reaction was then quenched
by the addition of ice-cold water (100 mL). The resulting solution was extracted with 3x100
mL of ethyl acetate. The combined organic layers were dried over sodium sulfate and
concentrated in vacuo This resulted M f-b rotiuob enzio[d] isotha3ol  -3(2H) -one 1, 1-dioxide (3.5
g) asa white solid.

Step (v) Synthesis of &-bromo-2~(2 triniethylsn™)ethoxy)nan® Thenzo[d]izothiazol-302H)-

one 1, 1-dioxide

In an inert atmosphere of nitrogen, to a solution of ¢ -bromoberLZo[d)] isolhiaz ol-3(2H)-
one 1, 1-dioxide (1 g, 3.83 mmol, 1.00 equiv) in THF (10 mL) was added sodium hydride
(310 mg, 12.92 mmol, 1.54 equiv) at 0°C. After 30 min, SEM-CI (890 mg, 1.63 mmol, 1.50
equiv) was added. The resulting solution was stirred overnight at 20-35*. The reaction was
then quenched by the addition of 10 mL of water. The resulting solution was extracted with

3x30 mL of ethyl acetate. The combined organic layers were dried over anhydrous sodium
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sulfate and concentrated invacuo. The residue was purified by column chromatography using
silica gel as stationary phase and ethyl acetate/petroleum ether(l :50) as eluent to obtain the
titled compound (U .8 g) asa white solid.

Step (vi) Synthesis of tert-butyl 2-(I, I -dioxido-i 04 0-S{{S{timethylsilylJethcery Jmetled -
2.3-dihydrobenso [d] isothiaaol -B-ylyacetats

In an inert atmosphere of nitrogen, a solution of f-bromo-2-((2-
(triri¥amylsnyl)ethoKy)memyl)benso[dJiso tuazol -2 2H)-one 1, 1-dioxide (500 mg, 128 mmol,
1.00 equiv), (2-tert-butoxy-2-oxoetl™)zinc (II) bromide (1180 mg. 454 mmol, 256 equiv),
Rdi ;dba); (40 mg, 0.04 mmol, 0.23 equiv) and Q-phos (28 mg, 0.04 mmol, 0.40 equiv) in
THF (10 mL), was stirred for 5 h at 70*0. The resulting solution was then concentrated in
vacuo. The residue was purified by column chromatography using silica gel as stationary
phase and ethyl acetate/petroleum ether (1:15) as eluent to obtain the titled compound (200
mg) asa light yellow solid.

Step (vii) Synthesis of 2-(1, | -di oxidn-3-0x0-2,3-di hydraberza[d isokia zol-A-djacetic acid
0

A solution of tert-butyl 2-(I, | -dinxido-3-0x0-2(2-(trirnethylsiljethoy) rethsd) -
2,3-dihydroberLn[dlisothia2Dl -0-yl)acetate (500 mg, 1.17 mmol, 1.00 equiv) in
dichloro methane (8 mL) and CF;COOH (800 mg, 7 32 mmol, 5.99 equiv) was stirred for 24 h
at room temperature. The resulting mixture was then concentrated in vacuo to obtain the
crude product which was further purified by Prep-HPLC to result in the title compound (170
mg) as a white solid.

LC-IVE (ES, miz): 240 (M-I) ", ~-NMR: (CD,OD, 400MHz) 5 726 1-72%9 (m, 2H), 7.830-
7.890 (m, 1H), 3.929 (s, 2H).

Examp le 14-3
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2-(3-0x0-34-d hydro¥a™ xalin-6- yDacetic acid

N
D‘EHD\L
H
Step (i) Symthesis of e thyd 2404-(2 -raethoxy-2 -oxoe thed)-2-rotrophenyllaranoacetate

NHCHCOpMa
NGy,

A solution of methyl 2-(4-fluoro-3 -iiitiOphenyl)acetate (6 g, 28.15 mrnol, 101 equiv),
MH3;CH;COsM eHC1 (3.9 g, 30.95 mrnol, 1.10 equiv) and i-PrjNEt (10.8 g, 83.72 mrnol, 3.00
equiv) in N,N-dimethylfonnamide (100 mL) was stirred overnight at 30*0. The reaction was
then quenched by the addition of 50 mL of water. The resulting solution was extracted with
3xlee mL of ethyl acetate. The combined organic layers were washed with fxIJO mL of
brine, dried over NagSCy and concentrated under vacuum. The residue was applied onto a
silica gel column and eluted with ethyl acetate/petroleum ether(l :5). This resulted in 4 g of
methyl 2-(4-(2-n¥4thoxy-2-oxoemyl)-2-nitrophenylamino)acetate  as ayellow solid.

Step (11) Synthesis of methyl 2-(3-oxo-l ,2,3,4-tetrahydroquinoxdin-o ~-yi)acetate

GO
In an inert nitrogen atmosphere, a suspension of methyl 2-(4-(2-metho.iy-2-oxoethyl)-

2-rLitrophenylamino)acetate (2 g, 7.09 mrnol, 1.00 equiv), 10% Palladium carbon (1 g) and
HCO4MH , (61 g, 106.35 mrnol, 15.00 equiv) in ethanol (0 mL) was stirred overnight at
room temperature. The solids were filtered out. The filtrate was concentrated under vacuum.
The residue was dissolved in EtOAc (100 ml), washed with water, dried over Na SO , and
concentrated under vacuum. This resulted in 15 g of methyl 2-(3-oxo- 1,2,3,4-
tetmhydroquinoxalin-"-yl) - acetate asa white solid.

IVE (ESI): mfz :221 (IWEH ).
Step (iii) Synthesis of2-(3-oxo-3,4-dihydroquir _oxalin-6-yl)acetic acid
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3% H;0; (6.78 g, 200 equiv) was added o a solution of 2-(3-oxo-1,2,3,4-
tetrah”™oquiimalm-6-yl)acetic acid (600 mg. 251 mmol, 1.00 equiv) in %, sodium
hydroxide (7.50 g, 5.00 equiv) solution and the resulting solution was heated o reflux for 2
hours. To this hot solution was added slowly acetic acid until pH 3-4. The result ng solution
was cooled b room temperature and the precipitated product was collected by filtration and
washed with water. The product was dried in an oven under reduced pressure. This resulted in
510 mg of2-(3-oxo-l ,23 4-tetmhydioquinoxdm-6-yl)acetic acid asa yellow solid.

MS(ES, miz): 205(Ivt1); 'HNME.iDWSO-d,, 300Hz): 5 12.439 (br, 1H), 8.148 (s, 1H),
7.717-7.746 (d, | H,J=8.7Hz), 7.207-7.224 (m, 2H), 3.710 (s, 2H).

Example 15-a

2-(3-0x0-3,4-dihydro-2H hhenzah ][I ,4]oxaz nb-yl ¥acetic acid

SO,
Step (i) Synthesis of 2-(4-hydroxy-3-ratrophenyliac etic acid
K3

Into a 250-mL 3-necked round”bottom flask, was placed a solution of 2-(4-
hydroxyphenyl)acetic acid (30 g, 197.37 mmol, 1.00 equiv) in acetic acid (100 mL). A
solution of HNCY4(65%) (19 g, 30 1.59 mmol, 1.53 equiv) in acetic acid (25 mL) was then
added dropwise with stining while the temperature not exceeding 10°C. The resulting solution
was stirred for 1 h at 15*0. The solids were collected by filtration and washed with 3x50 mL
of water. This resulted in 20 g of 2-(4-hydroxy-3-nitrophenyl)acetic acid as a yellow solid.
Step (ii) Synthesis of methyl 2-(4-hydroxy-3-nitrophen5i)acetate

- O



WO 2013/131408 PCT/CN2013/000230
91

Into a 500-niL 3-necked round-bottom flask, was placed a solution of 2-(4-hydroxy-3-
ritrophe nyl)acetic acid(1 1 g, 50.76 mmol, 1.00 equiv) in methanol (50 ni 3 .Thionyl chloride
(12 g, 100.34 mmol. 1.99 equiv) was then added dropwise at 0*C. The resulting solution was
stirred for 2 h at room temperature. The reaction was then quenched by the addition of 2 niL
of water. The resulting mixture was concentrated under vacuum. This resulted in 10 g of
methyl 2-(4-hydroxy-3-nLtrophenyl) acetate as a yellow solid.
Step (iii) Synthesis of ethyl 2-(4-(2-inethoxy-2-0ioelhyl)-2-nitrophenoxy)acetate

Into a 250-mL 3-necked round-bottom flask, was placed a suspension of methyl 2-(4-
["oxy-3-mtrophenyl)acetate (5 g, 23.70 mmoL 1.00 equiv) and Cs,CO; (15.45 g, 47.39
mmoL 2.00 equiv) in tetrahydrofuran (100 mL). This was followed by the dropwise addition
of a solution of ethyl 2-bromoacetate (4.75 g, 23.44 mmoL 1.20 equiv) in tetrahydrofuran (20
niL) with stirring at room temperature . The resulting solution was heated under reflux for 2 hr.
The reaction mixture was cooled to room temperature and diluted with 50 mL of water. The
resulting solution was extracted with 3x50 mL of ethyl acetate. The combined organic layers
were dried over anhydrous sodium sulfate and concentrated under vacuum. This resulted in 3
g of methyl 2-(4"2-emoxy-2-oxoemoxy)-3-nitrophenyl)acetate as a pale yellow solid.
Step (iv) Synthesis of methyl 2-(3-oxo-3,4-dihydro-2H4 & nzo[b] [|,4]oxazin-6-yl)acetate

o

Into a 250-mL 3-necked round-bottom flask, was placed a solution of methyl 2-(4-(2-
ethDxy-2-oxoethoxy)-3-nitrophenyl)acetate (3 g, 10.10 mmoL 1.00 equiv) in HOAc (30 nilL).
This was foliowed by the addition of iron (1.7 g, 3036 mmoL 3.01 equiv) in several portionss.
The resulting solution was stirred for 2 h under reflux. The solids were filtered out. The
reaction was then diluted with 50 niL of water. The resulting solution was extracted with 3x50
niL of ethyl acetate.The zombined organic layers combined were washed with 3x30 niL of

br ne, dried over anhydrous sodium sulfate and concentrated under vacuum. This resulted in
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15 g of methyl 2-(3-oxo-3,4-dmydro-2H-berLZo[b] [ 4] oxazm-fljacetate as alight yellow
solid.
Step (v) Synthesis of 2-(3-ox0-3,4-thhyadro-2H-benza[b] [1, 4] oxazin-f-yljace tic acid

Into a 100-mL round-bottom flask, was placed a solution of methyl 2-(3-oxo-3,4-
dihydro-2H-henzob] [|,4]oxazin-o -yl)acetate (2 g, 9.05 mmol, 1.00 equiv) in methanol (20
mL). Then a solution of sodium hydroxide (720 mg, 18.00 mmol, 1.99 equiv) in water(20 mL)
was added. The resulting solution was stirred for 3 h at room temperature. The resulting
mixture was concentrated under vacuum, diluted with 30 mL of HjO. The pH value of the
resulting solution was adjusted to 2-3 and then extracted with 5x50 mL of ethyl acetate. The
combined organic layers were washed with brine, dried over anhydrous sodium sulfate and
concentrated under vacuum. The residue was applied onto asilica gel column and eluted with
ethyl acetate/petroleum ether (1:2). This resulted in 1 g of 2-(3-oxo-3,4-dihydro-2H-
benzo[b] [I,4]oxazin .a-yl)acetic acid asa yellow solid.

LC-IVE (ES-, miz): 208 (M-1)" ; IH-NME. (DIVEO-df5, 300 MHz): 5 12 .290 (br, 1H), 10.707
(s, H),£.793-6 3 10 (m, 3H), 4559 (s, 2H), 3.490 (s, 2H) .

Example 16-a
2-(3,3-diflworo- 1-(4-metho xybenzyI)-2-oxoindolin-6- yDace tic acid
F. F

S

FMB
Step (i) Synthesis of 6-brorpz-3,3-difluoromdolin-2-one

F

H
Into a 50-mL 3-necked round-bottom flask purged and maintained with an inert

atmosphere of nitrogen, was placed a solution of 6-bromo-2,3-dihydro-I H-mdole-2,3-dione

(25 g, 1108 mmol, 1.00 equiv) in dichlorometharie (15 rlL). This was followed by the
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addition of DAST (6.26 g, 3854 nunoL 3.51 equiv) dropwise with stirring at 0%, The
resulting solution was stirred for 5 h at 25"C'. The resulting solution was quenched with 150
mL of agueous saturated NaHCGj. The resulting aqueous solution was extracted with 3x150
niL of dichloromethane. The organic lasers were combined and dried over ar-hydrous sodium
sulfate , concentrated under vacuum. The residue was applied onto silica gel column and
eluted with Petroleum ether : Ethyl acetate=50: 1-25:1 to give 1.95 g (71%) of fi-hmono-3,3-
difluoiO-2.3-dihydiO4H-mdol-2-one as ayellow solid.
1H-NMR (CDC¥% 300 MHz): 5 7.91 (s, |H), 7.43-7.40 (d,J = 8.1 Hz, 1H), 7.34-7.32 (d, J =
8.1Hz, 1H), 7.13 (S, 1H).
Step (i) Synthesis of 6-bromo-33-difluoro-l  +{4-rnetioxyberizyl)ird d in-2-one

K

4]

B

Into a solution of <-bromo-3,3-difluoro-2,3-dmydro-IH-in*  1-2-ane (1.36 g, 5.48
mmoL 1[o equiv) inN,N-dimethylformamide (5 mL) was added potassium carbonate (2.28 g,
16.50 mmol. 3.01 equiv) . then | -(bromon¥4hyl)-4-metho iybenzerie (1.328 g, 6.60 mmoL
1.20 equiv) was added at room temperature . The resulting solution was stirred for 1 hat 25"
The resuiting mixture was quenched with 50 mL of H40 . The resulting agueous solution was
extracted with 2x80 mL of ethyl acetate. The organic layers were combined. The resulting
organic layer was washed with 3x 100 mL aof brine and dried over anhydrous sodium sulfate
and concentrated under vacuum. The regidue was applied onto a silica gel column and eluted
with ethyl acetate/petroleum ether (1:50-1:20). This resulted in 17 g (84%) of &tiromo-3,3-
dfluoro-I-[(4 -metIMxypl¥anyl)n¥am 1d]-2, 3-dihyadro -1 H-indol-2-one as awhite solid.
H -NI/E. (DM3O-dt, 300 MHz): 57.70-7&7 (d, J = 7.8 Hz, 1H), 7.53(s, 1H), 7.45-7.42 (d, J
= 7.8 Hz, 1H), 731-7.28 (d, J = 8.7Hz, 1H), 6.95-6.92 (d, J = 8.4Hz, 1H) , 4.38 (s, 2H), 3.73
(% 1H).
Step (iii) Synthesis of tertdDutyl 2-(3,3-dif uoro-1-(4-ruethoxyhenzyl)-2-oxoindolin-6-
yl)ecetate
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Into a solution of &-bromo-3,3-difluoro-l -[(4-:imthoxypheny¥arme thyd] -2, 3-dihydro-
IH-indol -2-one (700 nig. 1.90 mmol. 1.00 equiv) in degassed tetrahydrofuran (20 mL) was
added Pdj,dba); (262 mg, 0.29 mmol, 0.15 equiv), X-Phos (242 mg, 0.51 mmol, 0.27 equiv).
Then (2-tert-butoxy -2-oxoethyl)zinc(ll) bromide (1.48 g, 5/% mmol, 2.99 equiv) was added.
The resulting solution was stirred overnight at 70*C under nitrogen atmosphere and
concentrated under vacuum. The residue was applied onto a silica gel column and eluted with
ethyl acetate/petroleum ether (1/20). This resulted in 400 mg (52%) of tert-butyl 2-[3,3-
difluon>l -[(4-methoxyphenyl)memy”  Z2-oxo-2, 3-dibydro-1H-indol-6-wilacetate as a  off-
white solid.

Step (iv) Synthesis of 2-(3.3 -difluon il {4-methnxybenzyl) -2-oxoindolin -yl )acetic acid

R F
[+

Into a solution of tert-butyl 2-[3.3-difluoro-l -[(4 -metho iyphenyl)methyl ]-2-ox0-2,3-
dihydro-IH-indol -f-yiJacetate (380 mg, 0.94 mmol, 1.00 equiv) in dichloromethane (20 mL)
was added trifluoroacetic acid (5 mL). The resulting solution w¥s stirred overnight at 35*C.
The resulting mixture was concentrated under vacuum. The residue was triturated with
hexane/ether (5/1). This resulted in 300 mg (crude) of 2-P-3-difluoro-l -[(4-
methoxyphenyl)methyl] -2-axo-2,3-dihydio-IH-indol -G-yiJacetic azid as a dark-grey solid
IVE (ES. mz): 342 (IvH-1).

Example 17-a
2-(2,2-di methy! -3-0x0-3,4-di hydiw-2H-heivzoh] [I 4]thiazinr 6 -yl yacetic acid

M
H

Step (i) Synthesis of ethyl 2-((4-bromo -2-mtrophenyl )thiD)-2 -memylpropar” ate

o
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F5205 (5.8 g, 41.97 mmol, 250 equiv) was added to a solution of 4-bromo-I-fluoro-
2-nitrobenzene (3.7 g, 16.82 mmol, 1DO equiv) in DMF (50 mL), then ethyl 2-methyl-2-
sulianylpropanoate (3.5 g, 23.61 mmol, 1.40 equiv) was added. The reaction mixture was
stirred for 4 h at 30*C. The solution was diluted with 200ml_ of EA and filtered and washed
with 5x20mL of brine . The organic layer was dried over anhydrous sodium sulfate and
concentrated in vacuo. The residue was purified by flash column with petroleum ether :
EtOAc 100:1 to 20:1. This resulted in 4 g (68%) of ethyl 2-[(4-bromo-2-
rdtropher”)sulfanyi]-2-methylpropinoate as a white solid. 1H-NMR (DMSO- ifi, 300MH2):
1.23-1 32 (m, 6H), 1.52-2.0 (m, 10H), 4.1-4.21(m, 3H), 7.42 (d, J=I 2 Hz, 1H), 7.62 (d, J=12
¥4 1H), 8.00 (s, IH).

Step (ii) Synthesis of & -bromo-2,2-diraethid -2H-henzn [H [1,4] thiazin-3(4H)-one

M Br
H

To asolution of ethyl 3-(4-bromo-2-mtophenyl)-2,2-din*  hylpropanoate (4 9, 1211
mmol, 1{10 equiv) in acetic acid (50 mL) was added Fe powder (6.4 g, 11429 mmol, 9 .43
equiv) in small portions. The resulting solution was stirred for 2 h at 80*0. The mixture was
diluted with 200mL of EtOAc and filtered. The organic layer was concentrated under vacuum.
The residue was purified by flash column with petroleum ether : ethyl acetate ( 20:1). This
resulted in 2.1 g (64%) of 6-bromo-2,2-din¥ithyl-3 4dihydro-2H-1,4-berLZothk mn-3-one as a
oil. 'H-NIWE. (DIWISO-d;, 300MHz) 5 1.51 (s, 6H), 7.05 (s, 1H), 7.13-7.19 (m, 2H), 8.64 (s,
1H).
Step (iii) Synthesis of 6-bronio-2,2-dmethyl-4-((2-(trime  thylsilylethoxyimethd)-2H-
benzo([b] [1,4] thiazin-3 (4H) -one

N Br
SEM

To a solution of 6-bromo-2,2-dmelhyl-3,4-dihydro-2H-"  dhenzathiamin-z-one (2.6 g,
9.55 mmol, | {0 equiv) in THF (30 mL), was added NaH(573 mg, 23.88 mmol, 2.50 equiv).
After 30 min, SEWIZI (3.2 g, 19.16 mmol, 2.01 equiv) was added. The resulting solution was

stirred for 3 h at room temperature. The reaction was quenched by 10OmL of HjO. The mixture
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was extracted with 3x20mL of ethyl azetae . The organic layer was dried over MaySiZy and
concentrated. The residue was purified by silicacolumn with petroleum : ethyl acetate =100:1.
This resulted in 3.8 g (99%) of a-bromo-2,2-dimethyl-4-[[2-{trn¥athylsilvliethory] methed] -
3.4"hydro-2H4.4-bei ™ijrLiazin-3-one as oil.

Step (iv) Synthesis of ertdmutyl 2-(2,2-di™ thyl-3-oxo-4-((2-(triraethylsil wliethoyi methed )-
3.4-dihydro-2H-b enzo[b] [1,4] tuazin£ -yljacetate

BEM

A solution of 6-bromo -2,2 -dimethyl-4- [[2-(trimethylsilyl) ethoxy] methyl] -3, 4-dihydio-
2H-1,4benzathiazin-3-one (800 mg, 1.99 mmol, 100 equrv), tert-butyl 2-
(bromozirLcio)acetate (2 0% g, 7.99 mmol, 4.02 eqiiiv), Pd2 (dba)3 (274 mg, 0.30 mmol, 0.15
equiv), Xphos (286 mg, 040 mmol, 0.30 equiv) in THF (40 mL) was stirred overnight at
70°C. The mixture was diluted with 100mL of EtOAc and filtered. The organic layer was
concentrated under vacuum. The residue was purified by silica column with PE:EA (20:1).
This resulted in 880 mg of tert-butyl 2-(2,2-dimetliyl-3-oxo4-[[ 2-
(trimethylsilyl)ethoxy] methyl] -3,4-dihydro -2H- 1,4-ber_zothiazin-0 -yl)acetate as yellow oil .
'H-NME. (DIVE O-di, 300MHz) 5 0.95 (t, J=7S% 2H), 1.46 (s, 15% 3.54 (s, 2H), 3.66 (1,
J=7 EHz.2H), 5.38 (s, 2H), £.98 (d, J=6 9Hz, 1H), 7.25 (d, J=8.1Hz, 1H), 7.43 (s, 1H).
Step (v) Synthesis of 2-(2,2-dm¥amyl-3-oxo0-3,4-dihydro-2H-ben2D[b]  [l,4]IMazin-6-yl)acetic

acid

To asolution of tert-butyl 2-(2,2-di™thyl-3-oxo4  -[P-(tnn¥ahykilyl)ethoxy] methyl] -
3,4-dihydro-2H-I ,4-benzothiazinf-yl)acetate (200 mg, 0.46 mmol, 1.00 equiv) in DCM
(4mL), was added TFA(2 mL) a 0 *C:. The resulting solution was stirred for 2 h at room
temperature. The solution was concentrated. The residue was washed with PE and EtjO. This
resulted in 108 mg (94%) of 2-(2,2-dimemyl-3-oxo-3,4-dihydra2H4 d-henzothiazin-f-
ylhacetic acid asa yellow solid. MS(ES, mis): 252 (M+l ).
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Example 18-a
2-(2,2-di methyl-1, | -di oxddo-F-0x0-3,4- dibyd ro -2 H-benzo [h] [1,4] thiazin 6-yIacetic acid

Step (i) Synthesis of  tert-butyl 2-(2,2-dimethyl- 1, [-dioxido-3-oxo0-4-((2-
(trimemylsHyl)et]m xy )n¥4h yi)-3.4- di hepdro-2H-benso[ b] [1,4] thiazin -+ -yl)acetate

To asolution of tert-butyl 2-(2,2-din¥ithyl-3-oxo4-((2-(tnn¥4thyknyi)eth® e thd) -
3.4dihydro-2H-ben3D[b] [l,4]tlua_in-0-yl)acetate (200 mg, 0.46 mmal, 1.00 equiv) in CH;CN
(2mL) and DCM (2 mL), was added RuCl; (0.58 mg)Then a solution of NalO, (28° mg, 1.35
mmol, 2.96 equiv) in H;O (4 mL) was added dropwise at 0"C. The resulting solution was
stirred for 30 min at 0*_. The mixture was extracted with 3x10 mL of EtOAc. The organic
layer was washed with 3*5 mL of brine and concentrated. The residue was purified by Prep-
TLC with PE:EtOAc= 10:1. This resulted in 150 mg (70%) of tertdlDutyl 2-(2,2-dimethyl-l, 1-
dioxido-3-oxo-4-((2-(tri methylsilyl) ethoxy)methyl) -3,4-dihydro-2H-ben30 [b] [1,4] tliazin-0 -

yl)acetate ascolorless ail.

Step (i) Synthesis of 2-(2,2-dimethyl-I, 1-dioxidD-3-ox0-3,4-dihydro-2H-
ben20[b] [I,4]1niazin-0-yl)acetic acid
]
To a solution of tert-butyl 2-(2,2-dimethyl-I, [-dioxido-3-oxo0-4-((2-

(trimemylsHyl)et]Mxy)melnyi)-3,4-dmydro -2H-benzo[b] [1,4] thiazin- f&-yl)acetate (150 mg,
0.32 mmol, 1.00 equiv) in DCM (5 mL), was added TFA (2 mL). The resulting solution was
stirred for 3 h at room temperature. The mixture was concentrated. The residue was triturated

with PE. The resulting solid was collected by nitration and dried under vacuum. This resulted
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in 100 mg of 2-(2"-dtinethyl-I.  I-dioxido-3-oxo0-3,4-dihydro-2H-benm[%  [1,4] thiazit-&-

yl)acet cacid as ayellow solid.

Example 19-a
2-(2-ox0ind Dl -5-yl ya etic acid

H
N
o~
Step (i) Synthesis of tetramethyl 2,2'-(4-nitro-13 -phenylene) dirnal onate
oM

CCOMe

Into a 500-rnl 3-necked round-biottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of sodium hydride (18.88 g, 786.67 mmoL 5.50
equiv) in DIWISO (300 mL) at 0°C. This was followed by the addition of 1,3-dimethyl
propanedioate (& 136 g, 464.45 mnol, 3.25 equiv) dropwise with stirring at 0°C. After stirred
for 5min at 0*C. to this was added 2 ,4-difluoro-I -nitroberLzerie (22.756 g, 143.04 mmoL 140
equiv) dropwise with stimng at 0*C. The resulting solution was stirred overnight at 100*0 in
an oil bath. The reaction was then quenched by the addition of NH+C1. The resulting solution
was extracted with ethyl acetate (3x300mL). The organic combined layers were washed with
brine (Ix200r.iL), dried over anhydrous sodium sulfate and concentrated under vacuum. The
residue was applied onto a silica gel column and eluted with ethyl acetate/petroleum ether
(0:1-1:2). This resulted in 20 g (36%) of 1,3-dimethyl 2-[3-(I,3-dimelhoxy-I,3-dimopropan-
2-yl)-4-nitrophenyi] propanedioate as atight yellow solid.
Step (ii) Synthesis of 2,2'-(4-rdtro-I ,3-phenylene)diacetic acid

0e Il _ooor

Into a 250-mL round-bottom flask, was placed a solution of 13-dimethyl 2-[3-(13-
dirrethioxy- 1,3 -dioxopropan-2 -yl)-4-mbrophe rod] propanedicate (20 g, 52.18 mmol, 1.00 equiv)
in methanol (40 mL). This was followed by the addition of a solution of sodium hydroxide
(8.355 g, 203.89 mmoL 4.00 eguiv) in water (20 mL) dropwise with stirring. The resulting



WO 2013/131408 PCT/CN2013/000230
99

solution was tirred for 1 h at 75*C in an oil bath. The pH 'value of the solution was adjusted
to 1 with hydrochloric acid agueous. The resulting solution was extracted with ethyl acetate
(3x100ml) and the organic layers combined. The resulting mixture was washed with brine
(IXl OOmL). dried over anhydrous sodium sulfate and concentrated under vacuum. The
residue was applied onto a silica gel column and eluted with ethyl acetate/petroleum ether
(0:1-1:5). This resulted in 1.3 g (10%) of 2,2'-(4-nitro -1,3-phenylene)diacetic acid

Step (iii) Synthesis of2-(2-oxoindolin-5-yl)acetic  acid

<O,

Into a 200-mL round-bottom flask, was placed a solution aof 2,2X4- nitro- 1,3-
phe nylene) diacetic acid (12 g, 502 mmol, 1D0O equiv) in acetic acid (50 niL). This was
followed by the addition of iron (1.1238 g, 20.12 mmol, 4.00 equiv) in portions . The resulting
solution was stirred for 1 h at 100*Z in an oil bath. The solids were filtered out. The resulting
mixture was concentiated under vacuum. This resulted in 0.54 g (58%) of 2-(2-oxoindolin-5-

yl)acetic acid.

Further examples of the acid intermediates of formula (a), which can be paepared by

substantial Iy similar procedures as described above or procedures known in the art, include:

<AL, ﬂm

Following are the non-kmiting examples of the reactant b:

Example | -h
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tert-butyl 2-(3-((S)-2-((S)-3-((e r t-hutyld imethyls y[oxypyrroldin-| -yl)-1-
(j nethyl 3 ni no) ethy.Jp hemoxyacetate

",

&
i

Step (i) : Zynthesis of tertbutsyl 2-3-forrod phenoxvacetate

A mixture of 3-hydroxybensaldehyde (20.0 g, [1.163 moles), tert-butyl bromoacetate
(26 ml, 0.18 moles) and potassium carbonate (57 g, 0.4 moles) in DMF (270 ml) was stirred at
room temperature for 4 hours. Thereafter, DMF was removed in vacuo; water was added to
the reaction mixture and it was extracted with ethyl acetate (2x500 ml) . The combined organic
layer was washed with saturated brine solution and the combined organic layer was dried over
sodium sulphate and concentrated invacuo to give crude product. The residue was purified by
flash chromatography using silica gel 230-400 mesh as stationary phase and 30 % ethyl
acetate in n-hexane as eluent to obtain the titled compound (26.1 g).
YH-WE. (400 IvIHZ, DIVE O-d,):59.98 (s, 1H), 7.55-7.52 (m, 2H), 7.39 (s, 1H}, 7.38 (m, 1H),
4.76 (3, 2H), 143 (s, 9H).
Step (ii): Synthesis oftert-butyl 2-(3-sinwlphenoxviacetate

0
To a suspension of NaH (26 g, 0.11 moles) in THF (300 ml) a 0*C was added
metlripl*nylphophonium  bromide (45 g, 0.12 mol) in portions and stirred for 1 h.To this
mixture was added dropwise a solution of 2-(3-form”phenoxy)acetonitrile (43 g. 0.12 moles)
in THF (100 ml) at 07, The reaction mixture was stirred at 25% for 2 hours. Thereafter the
reaction mixture was poured into crushed ice then partitioned with ethyl acetate (500 ml); the
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combined organic layer was dried over sodium sulphate and concentrated in vacuo to give
crude product.The residue was purified by flash chromatography using silica gel 230-400 as
stationary phase and 30 % ethyl acetate in n-heKane as eluent to obtain the titted compound
(12 ).

1H-NMR (400 MHz, DM S-d,;): 5 7.32-7.27 (m, 1H), 7.25-7.0 (m, 2H), 6.22-6.65 (m, 2H),
522(d J = 174 Hz, 1H), 5.23 (d,J = 19.6 Hz, IH), 436 (s, 2H), 1.42 (s, TH).

Step (iii): Synthesis of (S)-tert -butzd 2-(3-(1,2-dihydroxyemyl)phenoxy)acetate

At 0°C, to a mixture of tert-butyl alcohol (250 ml), water (250 ml), and AD-mix-
alpha (Aldrich IH (84 g) was added tert-butyl2-(3-vinylphenoxy)acetate (12 g, 0.05 moles)
and the resultant mixture was stirred for 3.5 hours at room temperature . Sodium sulphite (96 g,
0.07 moles) was added and the reaction mixture stirred for another hour at room temperature.
The Ig action mixture was poured into ethyl acetate (500 ml); the agueous layer was extracted
with ethyl acetate (2x 500 ml). The combined organic layer was washed with saturated brine
solution, dried over sodium sulphate and concentrated in vacuo to obtain the crude product
which was purified by flash chromatography using silica gel 230-400 mesh as stationary
phase and 50 % ethyl acetate in n-hexane as eluent to obtain the titled compound (1 .6 g).
IH-NMEL (400 MHz, DIWISO-d.): 57.22-7.20 (m, 1H), 693-6.72 (m, 3H), 5.75 (s, 1H) 521
(m, 1H), 447 (m, 1H), 4.60 (s, 1H), 4.724.50 (m, 1H), 1.42 (s, 9H).

Step (iv) : Zynthesis off S)-tert-butyl 2434 oxiran-2-3l) phenoxyjace tate

"<

To asolution of (%)-tert-butyl 2-(3-(I,2-dinydroxyethyl )pheriDxy)acetate (5 g, 0.01
moles) in DCM (50 ml); trimethybrthoacetate (5.7 niL,0.04 moles) and chlorotrimethylsilane
(5.7 ml, 0.04 moles) were added at room temperature. The reaction was stirred at room

temperature under nitrogen for 1 hour, and then the solvent was removed in vacuo. Potassium
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carbonate (3.31 g. 0.02 moles) and methanol (10 ml) were added, and the reaction was stirred
at room temperature under nitrogen for 3 hours. The reaction was then poured into saturated
ammonium chloride solution (50 ml) and extracted with dichloromethane (2x 200 ml). The
combined organic layer was washed with saturated brine solution, dried over sodium sulphate
and concentrated in vacuo to obtain the crude product which was purified by flash
chromatography using silica gel 230-400 mesh as stationary phase and 30 % ethyl acetate in
n-hexane aseluent to obtain the titled compound (1.7 g).

H -NME. (400 WiHz, DIVEO?): 5 7.2S-7.24 (m, 1H), 6.92-6.Z5 (m, 3H), 484 (s, 2H), 3.59
(m, 1H), 2.81 (m, 1H), 1.42 (s, 9H).

Step (v): Synthesis oftert -butyl 2-(3-((3)-2-((S)-3-((tert-butyldimethylsilyl)o iy) pyrrolidin-1-
yl)-1 -(methyl amino) ethyl)phenoxsiacetate

s
¥

To adtirred solution of (5)-3-(oxiran-2-yl) bengomtrile (6 g, 41.3 mmol) in ethanol (60
ml); (S)-3-(tert-butyldimethyisilyloxy) pyrrolidine (125 g, 621 mmol) was added.The

",

reaction was heated to reflux for 5 houE. Then ethanol was removed in vacuo. The ciude
reaction mixture was then dissolved in diethyl ether (120 ml), cooled to 0% and flushed with
nitrogen. Triethylamine (24 ml, 132.16 mmol) was added followed by methanesul phony!
chloride (4.5 ml, 57.S mmol) at %2 and reaction was stirred at 0% for half an hour. Some
more triethylamine (12 rl, 22.6 mmol) was added, the reaction was warmed to room
temperature over half an hour, then an agueous solution of methyl amine (40% w/w) (72 ml,
226 mmol) and water (35 ml) were added. After stirring at room temperature under nitrogen
for 16 hours, layers were separated arnd the aqueous layer was extracted with diethyl ether (3x
200 ml). The combined organic layer was washed with 10% sodium bicarbonate solution (100
ml), water (100 ml) and brine (100 ml), dried over sodium sulphate and concentrated invacuo
to give crude product as yellow oil. The residue was purified by flash chromatography using
silica gel 2304 00 mesh as the stationaly phase and 10 % MeOH in DCM as eluent to obtain
the titled compound (15 g).
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Example 2-h

3-((8)-2-((53-34(E ri-hud yi dimethylshy DoxydpyT inlidi - 1- vIy L¢methyla) wij w)ethy)-5 -
fluor chenxgnitrile

Step (i) Synthesis of 3-fluoro-5-vinylberizonitrile

Into a 1J0-mL 3-reeked round-bottom flask purged and maintained with an inert

atmosphere of nitrogen, was placed a solution of 3-bromo-5-fluombenmnitrile (5 g, 2511
mmol, 1.00 equiv) in ethanol (50 ml_). To the solution were added TEA (5.05 g, 4991
mmol, 2.00 equiv), Pd(dppf)Cl2 (918 mg, 0.05 equiv), and potassium vinyl trifluoroborate
(9.98 g, 8253 mmol, 3.00 equiv). The resulting solution was stirred for 3 hours at Z0%C in
an oil bath. The resulting mixture was concentrated under vacuum. The resulting solution
was diluted with 80 mL of ethyl acetate . The resulting mixture was wasted with brine
(2x30 niL), dried over with NaSO+ and concentrated. The residue was applied onto a silica
gel column and eluted with ethyl acetate/petroleum ether (1:100-1:10). This resulted in

4.21 g of3-ethenyl-5-fluoroberimmtrile  asa white solid

Step (ii) : Synthesis of (SJ-S-il”-dihydroxyemyl *-fluorobenmrdtrile

F

Into a 50-mL round-bottom flask, was placed a solution of 3-ethenyl-5-
tluorobensonitrile (1 g, .20 mmol, 1.00 equiv) in water/t-BuOH (vfv=1:1, 50 mL). To the
solution was added AD-mix alpha (10 g). The resulting solution was stirred for 24 hours at
room temperature . The resulting solution was diluted with 100 niL of water. The resulting
solution was extracts d with ethyl acetate (3x30 niL) and the organic layers combined. The

resulting mixture was washed with brine (2x30 L), dried over sodium sulfate and
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concentrated under wacunm . The resulting crude solid was washed with PE. This resulted

in 1.3 g (crude) of 3-[{15)-1,2-di kgrdrox ye dyl] -5-fluorober™ critrile as a white solid.
LZ-M=: (EZ, m¥%: 182 (M+).

Step (iii): Synthesis of (3)-3-fluoro-5-(oxiran-2-yl)bercEorLitrile

Into a 100-mL 3-necked round-bottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of 3-[(1S)-],2-dihydroKyethyl] -5-
tluorobenzonitrile (4.4 g, 24.2° mmol, 1.00 equiv) and CH;C(OCH;); (13.25 g) in
dichloromethane (50 mL). TIVECI (14.58 g, 134.20 mmol, 5.53 equiv) was added
dropwise a [1*c . The resulting solution was stirred for 5 hours at room temperature. The
resulting nurture was concentrated under vacuum. The residue was diluted in IvTeOH (50
mL). To the mixture was added potassium carbonate (16.77g, 121 .5 mmol, 5.00 equiv), in
portions at 1*C*. The resulting solution was allowed to read, with stirring, for an additional
15 hours at room temperature. The solids were filtered out. The filtrate was concentrated
and then dissolved in DCM (100 mL), washed with water (3x30 mL), then dried over with
Maz50+ The resulting mixture was concentrated under vacuum. The residue was purified
by silica gel column with ethyl acetate/petroleum ether (1:50-1 :20). This resulted in 0 g
(20%) of 3-fluoi O-5-[(23)-oxiran-2-yl|ben2Dnitrile as a white solid.

Step (iv) : 3-((5)-2-((3) -3« (tertbutyldi raethyl S Iilioxwipyrrolidin-1 -yl)-| -hydroxyethyl)-5-

fluoroberuzonitrile
N
H'l 5---um

Into a 50-mL round -bottom flask, was placed a solution of 3-fluoro-5-[(2S)-oxiran-2-
yljbenzonitrile (800 mg, 4.90 mmol, 1.00 equiv) in ethanol (20 mL). To the mixture was
added (33)-3-[(tert-butyldimethylsilyl)oxy] pyrrolidine (1.97 g, 9.78 mmol, 1.99 equiv).
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The resulting solution was stirred for 3 h at ¥0%. The resulting nuxture was concentrated
under vacuum. The residue was applied onto a silica gel column and eluted with petroleum
ether/ethyl acetate (100:1)"chbrometliane/methanol (50:1). This resulted in OS g (45%)
of 3-[(15)-2-[(3%) -3-[(tert Jantyidi rmet el zi Iydjo4 17 pyrrolidin- 1-yi] - 1-hydoxyemyQ -5-
fluorobenzonitrile asye lowr oil. LC-MS: (E=Z, m#z): 365 (IvH1).

Step (v): Synthesis of 3-((3)-2-((S)-3-((tert-butyldimethylsilyl)oxy)pym  lidin-1-w}-1-
(mettylammo)etliyl)-5 -fluDroben2Dnitrile

FDem

Into a 100-mL 3-neeked round i ottom flask, was placed a solution of 3-[(1=)-2-[(33)-
3- Etert-butyldimethylsilyl) oxy] pyrrolidin-1 -yl] - 1-hydroxyethyl] -5-fluorobe nzonitiile (so0
mg, 2.1%9 mmol, 1.00 equiv) and TEA (1.8 g, 17.19 mmol, 8.1 1 equiv) in dchloromethane
(20 mL). To the solution was added MsCl (1.22 g, 10.70 mmol, 4.88 equiv) dropwise at
0*C. The solution was stirred for 1 hour at room temperature. Then to this was added
IvfeNHj agueous (30%, 5 mi_) dropwise with stirring. The resulting solution was stirred
overnight at room temperature. The resulting solution was extracted with dchloromethane
(2x20 mL). The combined oiganic layers were washed with brine (1x20 mL), dried over
anhydrous sodium sulfate and concentrated under vacuum. The residue was applied onto a
silica gel column and eluted with dichloron¥ithar.efmethanol (1:0-50:1). This resulted in
055 g (66%) of 3-[(13)-2-[(33)-3-Etert-butyldir"  thydsilydjoxsy] prarolidin-1 d]-1-
(n¥thykmirio)etr*]-5 -fluorobensDnitnle  asyellow oil. LC-M =: (E=, mf2): 378 (M+ ).

Example 3-h

2-C3-C2-((S)-3-(ce r t-huwivMimethyksi liDDoy)p yrroli | - 13Ty | -methyl amino)ethyl)
phemn Xy) a¢ etoniir ike
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5\ {
Step (i) Preparation of 243-formylphenoxylacetoritrile

.
Con

3-Hydroxybenzaldehyde (5.0 g, 0.04 moles), bronrLoacetaiiitrile {6.4 g, 0.05 mal) and
ptassum caibonate (15.1S g, 0.1 1 mol) in DMF (50 ml) were placed in a 2 neck round
bottom flask under nitrogen inlet. The reaction mixture stirred at room temperature for 6 h.
Thereafter the reaction mixture was concentrated under reduced pressure, treated with water;
and extracted with ethyl acetate (2x200 ml). The combined organic layer was washed with
saturated brine solution; dried over sodium sulphate and concentiated under reduced pressure
to give the crude product which was purified by Flash chromatography using silica gel 230-
400 mesh and 20% ethyl acetate in n-hexane as eluent to obtan 2-(3-
formylphenoxy)acetonitrile (2.1 g)
'H-HME {400 MHz, DM5(0d,) : 5 10.01 (s, 1H), 7.67-7.43 (m, 4H), 5.29 (s, 2H).
Step (ii) : Preparation of 2-(3-vinylpheriDxy )acetonitrile

N

To a suspension of NaH (13.3 g, 0.55 moal) in THF (200 ml) at 0% was added
methytriphenyl phophonium bromide (53.6 g. 0.15 mol) in portions and stirred for 1 h. To this
mixture was added dropwise a solution 2-3-ibrmylphenoxy) acetonitrile (19.8 g, 0.12 moles)
in THF (100 ml) drop wise a 0°C. The reaction mixture was stirred at 25%2 for 2 h. The
reaction mixture was paured in to crushed ize and the mixture was then extracted with ethyl
acetate (500 ml). The organic layer was dried over sodium sulphate and concentrated under

reduced pressure to get the cmde product which was purified by flash chromatography using
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silica gel 230-400 mesh and 20% ethyl acetate in n-hexane as €uent to obtain 2-(3-
vinylphenDxy)acetonitrile (8.0 g)
IH-NIME. {400 MHz, DIVEO-d,):5 7.36-7.18 (m, 3H), 7.16-6.°0 (m, 1H), 589 (d, J =111 Hz
1H), 5.31 (d, J = 11 Hz, Hi), 5.19 {s, 2H).
Step (iii) : Preparation of 2-(3 oxiran-2-yliphe no xy)acetonitrile

L .

m-Chloroperb enzoic acid (7.2 g, 41% moles) and (40 ml) 10% aqueous saturated
NaHCOs was added to a solution of 2-(3-vinylpheno .iy)acetonitrile (19 g. 119 moles) in
dichloromethane (40 ml). The reaction mixture was stirred at room temperature under
nitrogen for 2 h. Thereafter the reaction mixture was concentrated under reduced pressure. It
was diluted with 10 % aqueous IMa S;Cs solution and extracted with diehloromethane (2x200
ml). The organic layer was washed with saturated NaHCOs solution; dried over sodium
sulphate and concentrated under reduced pressure to get the crude product which was purified
by flash chromatography using silica gel 230-400 mesh and 20% ethyl acetate in n-hexane as
eluent to obtain 2-(3-(oxiran-2-yl)ptenflxy)acetonitrile (0.82 g).
H -NIE. (400 MH% DIVEO?): 5 7.3% (m, 1H), 7.03-6.97 (m, 3H), 5.17 (s, 2H), 3.94-3.93
(m, 1H), 3.13-3.12 (m, 1H), 2.86-2.84 (m, 1H).
Step (iv): Prepaiation of - (§)-3-(tert-butyldimethylsilyloxy) pynolidine from (S)-pymoalidin-
3-ol
o5

ia}

Imidaaole (4.85 g, 0.07 moles) and tert-butyldimethylsilyl chloride (8.6 g, 0.05 moles)
were added to a solution of (5)-pyrrolidin-3-ol (2.5 g, 0 D2 moales) in diehloromethane (30 ml)
at 20-35*0 under nitrogen and stirred for 3 h. The reaction was then diluted with
dichloromethane (100 ml). The organic layer was washed with water; saturated aqueous

sodium bicarbonate and brine. The organic layer was dried over sodium sulphate and

concentrated under reduced pressure to get the product asyellow ail (5.19).
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IH-MIR {400 MHz. DIVEO-d,): 5 5.30 (bs, 1H), 4.35-4.31 (m, 1H), 2.90-2.84 (m, 2H), 2.76-
2.70 (m, 1H), 2.57-2.54 (m, 1H). 1.85-1.77 (m, 1H), 1.57-150 (m, 1H), 0.90 (s, 9H), 0.14 (s
6H).

Step (v): Preparation of - 2-(3-(2-((3)-3-((tert-butyldiri¥h;*a Iyljoz v marolidin-1 -v)-1-
(methyl ami no) ethyi)phe nosy) acetonitrile

(9)-3-(tert-butyldin¥zmylsnytoxy)py”  lLidine (2.57 g, 12.8 molzs) was added to a
stirred solution of 2-(3-(oxiran-2-yl)pherioxy)acetDmtrile (1.6 g. 9.14 moles) in ethanol (60
ml) . The reaction mixture was reflu:* d for 8 h and then concentrated under reduced pressure.
The reaction mixture was then dissolved in diethyl ether (30 ml) and cooled to 0.
Triethylamine (2.8 g, 27.42 moles) was added foliowed by methane sulphonyl chloride (1.36 g,
11.88 moles) at 0°C and reaction was stirred at 0% for 30 minutes. Another portion of
triethykmine (125 g, 18.28 moles) was added, the reaction was warmed to room temperature
over 30 minutes, then an aqueous solution of methyl amine (40% w/w) (5.0 g, 161 2 moles)
and water (10 ml) were added. After stirring at room temperature under nitrogen for 16 h,
layers were separated and the aqueous layer was extracted with diethyl ether (32200 ml). The
organic layer was dried over sodium sulphate and concentrated under reduced pressure to get
the crude product as yellow oil which was further purified by flash chromatography, using
silica gel 230-400 mesh ard 10 % MeOH in DCM as the eluent to obtain 2-(3-(2-((=)-3-((tert-
butyidimemylsnyl)oxy)pyrrohdin-1  -yl)- 1-(methylanuno)ethyi)phenoxy)ac etonitrile .
1H-NMR (400 MHz, DM30-gds):5 7.32-7.29 (m, 1H), 7.05-6.94 (m, 3H), 5.14 (s, 2H) , 4.34
(s, 1H), 3.61-359 (s, 1H). 2.90-2.76 (m, 2H), 2.39-2.32 (m, 3H), 2.17-2.05 ( m, 1H), 1.57-
1.54 (m, 1H), 0.85-0.81 (m, 9H), 0.04 (s, 6H).

Example 4-h
(35)- | -(2-{methylaminr» )-2-(& twehwdro-2H-pyr an-4-yrethyip yrrolid m-3-ol
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HD-GH “~

Step (i} Synthesis of 2-(((ben;.yioxy)carbonyi)amLno)-2-hydro” yacehe acid
OH

ol

Into a 500-mL round-bottom flask, was placed a solution of benzyl carbamate (30 g,
198.47 mmol, 1.00 equiv) and 2-oxoacetic acid (22 g, 297.14 mmol, 1.20 equiv) in ether (300
mL). The resulting solution was stirred for 2 days at room temperature. The solids were
collected by filtration. This resulted in the titled compound (30 g, a7%:) as a white solid.
Step (ii) Synthesis of Methyl 2-[[(benzyxoxyjcarbonyi] amino] -2-methoxyac etate
Ot

o E

Into a 1000-mL round”~bottom flask, was placed a solution of 2-
[[(benzyloxy)carbonyl] amino] -2-hydroxyacetic acid (30 g, 133.22 mmol, 1.00 equiv) and
sulfuric acid (30 mL) in methanol (300 mL) . The resulting solution was stirred overnight at
25*C. The reaction mixture was cooled with an ice-cold water bath. The solids were collected
by filtration. This resulted in 33 g (98%) of the title compound asa white solid.

LC-IVE: (ES, miz):254 (M+1).
Step (iii) Synthesis of methyl 2-(((benzyloxy)carbonyl)aminD)-2-
(dimethoxyphosphoryl)acetate

: N)\Em
Into a 500-mL round-bottom flask, was placed a solution of methyl 2-
(benzyloxycarbonykmino)-2-n¥.1lhoxyacetate (33 g, 130.31 mmol, 1.00 equiv) in toluene (250
mL). This was followed by the dropwise addition of PCb (18 g, 131.39 mmol, 1.00 equiv).

The resulting solution was stirred for 16 h at 70°C'. To this P(OMe)j (1.2 g, 130.65 mmol,
1.10 equiv) was added dropwise. The resulting solution was stirred for an additional 2 h at
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70°C. The resulting mixture was concentrated invacuo .The residue was diluted with 300 mL
of ethyl acetate and the organic layer was washed with 3x250 L of sodium bicarbonate
solution and concentrated in vacuo. The crude product was re-crystallised from hexare -ethyl
acetate (1:1). Thisresulted inZ& g (45%:) of the title compound as a white solid.

Step (iv) Synthesis of methyl 2-(((benzyloxy)carbonyi)ami no)-2-(dibydro-2H-prran-4{3H)-
ylidene)acetate

NHCH=

A solution of methy! 2-(((benzyloxy)caibonyl)amino)-2-
(din¥tIMxyphosphoryl)acetate (28 g, 8459 mmol, 1.00 equiv) and 1, 133-
tetmmethylguanidine (16.5 z, 143.25 mmol, 1.70 equiv) in ethyl acetate (150 mL) was stirred
for 30 rnin at room temperature. To this reaction mixture, a solution of tetmhydropyrand-one
(16.5 g, 164.80 mmol, 1.95 exyiv) in ethyl azetate (100 mL) was added The resulting solution
was stirred for 2 days at room temperature. The reaction was then quenched by the addition of
500 mL of 5% agueous citric acid. The resulting solution was extracted with 3x200 mL of
ethyl acetate and the combined organic layers were washed with 2x200 mL of brine and
concentrated in vacuo. The residue was purified by column chromatography using silica gel
as stationary phase and EtOAcCc: petroleum ether (1:8) as eluent. This resulted in the titled
compound (22 g, 85%) as awhite solid.

LC-IVE: (ES, mfz): 306 (M+).
Step (v) Synthesis of methyl 2-amino-2-(tetrahydro -2H-pyran-4-yl)ecetate

Q

N,
Under nitrogen atmosphere, palladium carbon (1 g) was added to a solution of methyl

2-[[(benzyloxy)caAonylJamino]-2-" oxan-d-ylide nejace tate (10 g, 32.75 mmol, 1.00 equiv) in
methanol (200 mL). The resulting solution was stirred overnight a 25*C under hydrogen
atmosphere. The catalyst was filtered off and the filtrate was concentrated in vacuo.This
resultedin55 g (97%:) of the titled compound asa white solid.



WO 2013/131408 PCT/CN2013/000230
111

LC-IVE : (ES, mfz): 174(M+1).
Step (vi) Synthesis of methyl 2-((tert-butoxycaibonyi)amino)-2-(tetra®  yro-2H-prran-4-
yl)acetate

NHBoc
A mixture of methyl 2-amino-2-(oxand-yl)acetate (5.5 g, 31.75 mmol, 1.00 equiv),,

di-tert-butyl dicarbonate (7 g, 32.07 mmoL 1.03 equiv) and sodium carbonate (10.1 g, 95.28
mmoL 30 equiv) in HiO/dioxane (80830 mL) was stirred for 2 h at 25% and then diluted
with 100 mL of water. The resulting solution was extracted with 200 ml of ethyl acetate and
the combined organic layers were concentrated in vacuo. This resulted in 8 g (92%) of the
titted compound asa white solid.
LC-IVE: (ES, miz): 274 (M+).
Step (vii) Synthesis of 2-((tert-butoxycaibonyl)anuno)-2-(tetrahyd®  -2H-peran--iljacetic
acid

O

NHBoO

A solution of methyl 2-[[(tert-buto “carbony5amino] -2-(oxan-4-yi)acetate (8 g.
29.27 inmoL 1.00 equiv) and MaOH (2.2 g, 55.00 mmol, 1.82 equiv) in a mixture of methanol
(20 mL) and HzO (90 mL) was stirred for 2 h at 25"C. The organic solvent was rexmoved in
vacuo. The pH value of the aqueous layer was adjusted to 3 with 2N HC1. The resulting
solution was extracted with 50 mL of EtOAc and the organic layer was washed with 2x20 mL
of brine and concentrated in vacuo. This resulted in 5 g of the title compound asa white solid
which was used in the next step without further purification.
Step (viii) Synthesis of tert-butyl (2-((S)-3-hydroxypyrrolidin-I  -yi)-2-oxo-I-(tetrahydro-2H-
pyran-4-yl)ethyl)carbamate
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A solution of 2-[[(tert-butaxyicarbony] anitd] -240 an-4-yl)acetic acid (5 g. 19.28
mraal, 1.00 equiv), (3S)-py_Tolidin-3-ol (1.67 g, 19.17 mmol, 1.02 equiv). EDCI (3.67 g,
19.14 mmal, 1.06 equiv) and HOBT (2.6 g, 19.26 mmol, 1.02 equiv) in diehloromethane (80
mL) was stirred for 16 h at 25*0. The solids were filtered off and the filtrate was concentrated
in vacuo. Thisresultsdin 3 g (47%) of the title compound as a white solid.

LIC-IVE : (ES, m/z) 329 (IVH1).
Step (ix) Synthesis of (39)-1-(2*memykmmo)-2~teti*ydro-2H-pyran-4-
yl)ethyl)pyrr olidin-3-ol

m—CJn

To a solution of tert-butyl N-P-[(3S)-3-hydraxypyrrohdin-I-ylJl-(oKan-4-yl)-2-
moethyllcarbamate (3 g, 9.14 mmoL 1.00 equiv) in tetrahydrofuran (50 mL), Li&IH +(2 g,
52.63 mmal, 5.76 equiv) was add:d portionwise. The resulting solution was stirred overnight
at 65°C. The reaction was then quenched by the addition of ice-cold water. The solids were
filtered off. The nitrate was extracted with 2x100 of ethyl acetate and the combined organic
layers were dried over anhydrous sodium sulfate and concentrated in vacuo. This resulted in
14 g (67%) of the title compound asalight yellow solid.

IX -IVE : (E=,m/B):229 (M+ ).

Example5-h
(3 5)-1-[(25)-2 -(3-metho xyphenyI)-2-(met hylamino Jethyilpyrrolidin 3-ol

A

Step (i) Synthesis of |-n¥thoxy-3-vinylben3ene
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In an inert atmosphere of nitrogen, n-BuLi(2.5M) (22 mL. 1.10 equiv) was added
dropwise with stirring to a solution of methyltriphe nyl phDsphorium. bromide(l 94 g, 54.90
mmoL 1.10 equiv) in tetrahydrofuran (100 mL) in a temperature range of -5 to 0°C. The
suspension was stirred for 30 min at 0*0. A solution of 3-methoKybensaldehyde (f.% g, 49.95
mmoL, 1o equiv) in tetrahydrofuran (5 mL) was added dropwise with stirring at 0. The
resulting solution was stirred for 3 h at 25*0. The reaction was then quenched by the addition
of sat. HH+C1. The resulting solution was extracted with 3x50 mL of ether and the combined
organic layers were washed with 3x50 mL of brine, dried over anhydrous sodium sulfate and
concentrated in vacuo. The residue was purified by column chromatography using sihca gel
as stationary phase and ethyl acetate/petroleum ether (1:50) as eluent. This resulted in 6 g
(90%) of the title compound asacalorlessoil.

Step (ii) Zynthesis of (Z)- 1-(3-methoxvphenyliethane- 1,2-diol

A suspension of AD-mix-alpha (25 g) in tert-Butanol/HjO (40/40 mL) was stirred at
0*C for 30 min. This was foliowed by the addition of | -ethenyl-3-methoxyben2ene (2.5 g,
18 A3 mmoL 1.00 equiv) to it. The resulting solution was stirred for & h at 25*C. The reaction
was then quenc hed by the addition of 20 g of Na;SZ); and then stirred for 1 h at 25°C. The
resulting solution was extracted with 2x50 mL of ethyl acetate and the combined organic
layers were washed with 2x30 mL of brine, dried over anhydrous sodium sulfate and
concentrated in vacuo. The residue was purified by column chromatography using sihca gel
as a stationary phase and petroleum ether:EtOAc (3:1) toyield 2.9 g of the title compound as
colorless ail.
Step (iii) Synthesis of(S)-2-(3-methoxyphenyi)oxirane

o
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In an inert atmosphere of nitrogen, TIVE-Cl (9.4 g, 26 A4 mmol, 5.00 equiv) dropwise
with dtirring to a solution of (ISH i -methoxyphenilethane-1,2-diol (2.9 g, 17.24 mmoal,
1.00 equrv) in anhydrous dichloromethane (30 mL) at 25*C. Then CH;C(OCH ;3); (104 g,
8t.67 mmol, 5.00 equiv) was added dropwise at 25*0 and the 1= action was stirred at 25*C for
15 h The solvent was removedinvacuo and the residue was dissolvedin a0 ml of anhydrous
methanol. To the solution was added potassum carbonate (4.8 g, 34.78 mmol, 2.00 equiv).
The resulting mixture was stiired for 2 h at 25*C and then quenched with sat NH+C1. The
resulting solution was extracted with 2x50 mL. of dichloromethane and the combined organic
layers were washed with 2x25 mL of brine, dried over anhydrous sodium sulfate and
concentrated invacuo. The residue was purified by column chromatography using silica gel
as stationary phase and ethyl acetate/petroleum ether (1:25) to yield 2 g af the title compound
as colorless ail.

Step (iv) Synthesis of (3)-2-((3)-3-((tert-butyldimelhyi™ wijox v prrolidin-1 +d)-1-(3-
methox yphenyd )-N-methd ethavarnite

! Hr:"' m OTEDME

In an inert atmosphere of nitrogen, (33)-3-[(tert-butyddin¥ithyiayl)oxy] psyrrolidine
(4.02 g, 19.96 mmoL 1.50 equiv) was added to a solution of (2=)-2/3-methoxyphe nyl)oxirane
(2 g, 1332 mmol, 1.00 equiv) inanhydrous ethanol (100 mL) .The reaction was refluxed for 8
h Then the solvent was removed invacuo and the residue was dissolved in ether (SO ml). To
this TEA (4.04 g, 39.92 mmoL 3.00 equiv) was added dropwise at 0°C, followed by the
addition of MsCl (1.93 g, 17.29 mmol, 130 equiv) dropwise at 0*C. Then the reaction was
stirred at 0*C for 1hand at 25*C for 1 h. To this reaction mixture CH;NH; ag, 40%) (21 mL,
2(1.00 equiv) was added followed by 20 mL of water . The resulting solution was stirred for 16
h at 25*C. The resulting solution was extracted with 100 mL of ether. The combined organic
layers were washed with 3x25 mL of 10% sodium bicaibonate and 3x25 mL of water, dried
over anhydrous sodium sulfate and concentrated in vacuo. The residue was purified by
column chromatography using silica gel as stationary phase and DCMIv]eOH(with 0.5%
ammonia) (25:1)toyield 1.6 g of the title compound ascolorless oil.
LC-IVE: (EZ, mfz):366 (M+).
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Step (v) Synthesis of tert-butyl ((S)-2-((S)-3-((tert-butyldin¥ith;*sil*  ox s pmrrolidin-1 -5)-1-
(3-n¥4hoxyphenji)eth5ii)(methyl)caibaniate

! : § [ Seomous

A solution of potassium carbonate (1.52 g, 11.01 minol. 2.00 equiv) in water (20 mL)
was added to a solution of [(IS)-2-[(39)-3-[(tert-butyldimem™sny™  ox v pyrrolidin-1 +d]-1-{3-
nYatho i yphenyd jethed] (methsdjamine (1.6 g, 4.39 mmol, 1.00 equiv) in tetiahydrofuran (20
mL). This was followed by the addition of BocjO (1.3 g, 6.02 mmol, 1.10 equiv) a 0*0. The
resulting solution was stirred for 16 h at 25*0. The resulting solution was extracted with 3x50
ml of ethyl acetate . The combined organic layers were washed with 2x20 mL of brine, dried
and concentrated in vacuo. The residue was purified by column chromatography using silica
gel as stationary phase and petroleum ether:EtOAc (15:1) to result in 2 g (98%) of the title
compound asan off-wiute solid.

LC-IVE: (ES. mfz): 466 (M+).
Step (vi) Synthess of (5)-2-((5)-3-ledrocypsrrolidin 1-3d)-1 43 -metho xyphensd) -1 -
nwthylel“naminium  2,2,2-trifluoroacetate

HN""
y D?'u"'

Trifluoroacetic acid (10 mL) was added to a solution of tert-butyl N-[(I S)-2-[(35)-3-
[ (tert*utyldmethylsnyl)ox"py ™ lidin-1-¥d] - 1-(3-methoxyphenyl)ethyl]-N-memylcarbamatB
(2 9, 4.30 mmol, 1.00 equiv) in dichloromethane (15 mL). The resulting solution was stirred
for 5 hat 25*C. The resulting mixture was concentrated in vacuo and the residue was diluted
with ether and n-hexane. The solids were collected by filtration and then washed with n-
hexane. This resulted in 19 (64%) of the title compound asan off-white solid.
LC-IVE: (ES, m¥z): 251 (M+]l); H -NME. (300 MHz, CE¥OD) : &1 .487-7539 (m, 1H),
7.142-7.168 (m, 3H), 4.503-4.613 (m, 2H), 3.600-3.884 (br, 5H), 3.461-3.548 (m, 2H), 3.203-
3.237 (m, 2H), 2.61 2is, 3H), 2.181 -2 243 (m, 1H), 2D02-2.223 (m, 1H).

Example6-h
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(35} 1- [(2S>2- (methyhj ni j10)-2- [3-(irifluo romeihyDp heny! lethyTlp yrrolid m-3-0l

3
- N -H

|

Step (i) Synthesis of |-(tiifluoromethyl)-3-vinylbenzene

F.

n-BuLi (30 mL) was added dropwise with stirring to a solution of 3-(trifluoromethyl)
benzaldehyde (10 g, 57.43 mmol, 1.00 equiv) in tetrahydrofuran (100 mL) at 0"C. The
resulting solution was stirred for 0.5 h at 0*0. To this was added a suspension of PPhjCHjBr
(24.6 g, B8.86 mmol, 1.20 equiv) in tetrahydrofuian (250 mL) at O*_'. The resulting solution
was stirred for 1 h at room temperature in an oil bath The reaction was then quenched by the
addition of =Zat. FMH +C1(50 mL). The resulting solution was extracted with 3x100 mL of ethyl
acetate and the combined organic layers were washed with 1x100 mL of brine, dried over
anhydrous sodium sulfate and concentrated invacuo. The residue was applied onto asilica gel
column eluting with petroleum ether. This resulted in 4 g (40%) of the title compound as
cobrless oil.

Step (ii) Zynthesis of (5)- 1-(3-(trifluoromethyl)phe nyl)ethane- 1,2-din1

[-el1ienyl-3-(trifluoromethyl )ben3ene (3.1 g, 18.01 mmol, 1DO equiv) was added to a
solution of AD-rnix a (25 g) in tert-Butanol (90 mL) and water (90 mL) at 0"C. The resulting
solution was dtirred overnight at 0*C in an ice/sat bath. Then the reaction was quenched by
the addition of Nag50s. After stirring for 1 h. the resulting solution was diluted with 25 mL of
sodium bicarbonate; extracted with 2x100 mL of ethyl acetate; the combined organic layers
were washed with 1x50 mL of brine and 1x50 mL of H;O and concentrated in vacuo. The
residue was purified by column chromatography using silica gel as stationary phase and

diclu*romethane/methanol( 10:1-50: 1) as eluent. This resulted in 3.1 g (84%) of the title
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compound as a colorless oil.
Step (iii) Synthesis of (S)-2434tnf uoran¥ihyl) pPanyl)oKiiane

L
In an inert atmosphere of nitrogen. CHSC(OC%)s (5.4 g) and TIVE-CI (4.9 g) were

added to a solution of (1S)-1-[3-(MnuDromethyl)pher”]ethane-| ,2-diol (3.1 g, 15 D4 mmoal,
1.00 equiv) in dichbromethane (A0 ml) at 0*C. The reaction was stirred at 25 *C for 2 h.
Thereafter the solvera was removed in vacuo, the crude product was dissolved in MeGH (20
niL) and then potassum carbonate (4.1 g) was added. The resulting solution was stirred at
25*C for 0.5 h. The reaction was then poured into saturated anunorniurn chloride solution and
extracted with dichloromethare . The combined organic layers were washed with brine and
water, dried over Ng Sy and concentrated in vacuo. The residue was further purified by
column chromatography using silica gel as stationary phase and ethyl acetate/petroleum
ether(l :5) as eluent to obtain 15 g (53%) of thetitle compound as colorless ail.

Step (iv) Synthesis of (S)-2-((S)-3-((tert-butyldimelhylsnyl)® s pmarolidin-1-1)-H-rethed-1-
(3-(trifluoro methyl)phenyl)e |hanamine

Fals : 'i Umnm

In an inert atmosphere of nitrogen, (3S)-3-[(tert-butyldin¥ithyialyl)o® 1 rrrolidine
(3223 ing, 1A0 nunol, 150 equiv) was added to a solution of (29)-2-[3-
(trifluoromemyl)p]¥anyl]oxirane (201 mg, 1.07 mmol, 1.00 equiv) in ethanol (4 mL). The
resulting solution was heated to reflux for 4 h. The solvernt was removed in vacuo and the
residue was diluted with 4 mL of ether. T o this was added triethykmine (323 mg, 3.13 mmol,
2.99 equiv) at 0*C. The resulting solution was stirred for 0.5 h at room temperature. To the
mixture was added IvisCl (170 mg, 1.49 mmol, 1.40 equiv). After stirred for | h at 0°C,
triethykmine (215 mg, 2.12 mmol, 2.00 eguiv) was added. After stirred for 0.5 h at 25%0, a
solution of ZHzNH; (2.22 g, 21.48 mmol, 20.00 equiv, 30%) in water (3 mL) was added. The
resulting solution was stirred for 2 h at 25*0. The resulting solution was extracted with ether

and the orzanic layers combined The combined organic layers were washed with 10%
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sodium bicarbonate, water and brine. The mixture was dried over sodium sulfate and
concentrated invacuo. The residue further purified by column chromatography using silica
gel as dationary phase and DCLIIMe_ZH (30: 1) as eluent to yield 200 mg of the title
compound ascolorless oil.

LC-M5: (ES, mfz): 403 (M+l)

Step (v) Synthesis of tert-butyl ((S)-2-((S)-3-((tert-butyldin¥ahylsil®  oxvpmarolidin-1 -v)-1-
(3-(trifluoiO melhyl)phenyl)e thyd) (methyl) carbamate

B -
WQW

Sodium carbonate (109 mg, 1.03 mmol, 4.99 eq) was added to a solution of [i| S)-2-
[(39)-3-[(tert-butyldimethylsilyi)oxy]pyrrolidi  n-1-%] - 1-|3-(trifluoromethyl)phenyr]  ethyl]
(methyl)amine (S3 mg, 0.21 mmol, 1.00 equiv) in tetmhydrofuran/ water (4/4 mL). After
stirring for 15 min at room temperature, BOC 3O (45 mg, 0.21 mmol, 1.00 eq.) was added. The
resulting solution was stirred for 10 hat 25" in an oil bath. The organic solve nt was remove d
in vacuo. The agueous layer was extracted with 3x5 mL of ethyl acetate. The combined
organic layers were washed with 3x10 mL of H20 and 3x10 mL of brine, dried over
anhydrous sodium sulfate and concentrate d in vacuo. This resulted in 100 mg (crude) of the
titte compound asa light yellow solid.
LC-M5 : (ES, mfz): 503 (M+l).
Step (vi) Synthesis of (9)-1-((S)-2-(mel] nyknuno)-2-(3-(trifluoromethyl)

e nyl)ethyl)pyrrohdin-3-ol
R : ,ﬁ:{:}m
i m{H

A solution aof tert-butyl N-[(19)-2-[(3S)-3-[(tert-butyldirnethylsilyl o] prrrolidin-1-
yl]-I-[3-(trifluoromethyi)phenyl]  &thyl]-N-methylcarbamate (780 mg, 1.55 mmol, 1.00 equiv)
in dichloromethane (5 mL) and trifluoroacetic acid (25 mL) was stirred for 2 h a 15%0. The
solids were collected by filtration. The crude product was combined with the previous batches
and purified by Prep-HPLC with the following conditions (I#-PreeHPLC-0 14(Waters)):
Column, Xbridge Prep CIS, 5um, 13*150mm; mobile phase, WATER WITH 005%
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CFCOOH and CHjCN (10.0% C¥%CN upto31.0% in 15 run, up to 100.0% in 2 min,down
to 10.0% in 1 min); Detector, UV 254&220nm. This resulted in 675 mg of the titled
compound asabro wn solid.

LIC-IVE: (ES, mfz): 289 (M+1); 'H-NIE. (300 MHz, CHjOD) s8J023 (IH, s), 7.913-7 .938
(2H, m), 7.787-7.839 (I H, m), 4.8684.893 (IH, m), 45334.548 (I H, m), 4.0254.048 (IH,
m), 3.320-3.634 (4H, m), 2.630 (3H, s}, 2.166-2 28% (IH, m), 20 16-2.226 (1H, m).

Example T-h
(35F1-[(2S>2-(3-fuorop & nyT)-2-(me thylamuine jethyIlp yro Min -3-ol

o

Step (i) Synthesis of |-fluoro-3-vinylbenzene

In an inert atmosphere of nitrogen, n-BuLi(2.4M) (69 mL, 1.10 equiv) was added to a
suspension of PPh;CHsBr (64.2 g, 179.83 mmol. 1.20 equiv) in tetrahydrofuran (300 mL) at
0°C. After stirring for 30 min, a solution of 3-nuorobensaldehyde (18.6 g, 149.86 mmol, 1DO
ecjuiv) in tetrahydrofhran (50 mL) was added dropwise. The resulting solution was stirred for
1.0 h at room temperature in an oil bath. The reaction was then quenched by the addition of
saturated agueous NH+C1l. The resulting solution was extracted with ethyl acetate. The
combined organic layers were washed with brine, dried over anhydrous sodium sulfate and
concentrated in vacuo. The residue was purified further by column chromatography using
silica gel as stationary phase and petroleum ether as eluent to get the tilled compound 13 ¢
(71%) asa cobrless liquid.

H-WMR{CDCl;, 400WHz): 7.32-7.29 (m, IH), 721-7.13 (m, 2H}, 70 1-6.96 (m, 1H), 6.75
6.71 (q J=10.8% 176% 1H), 5.79 (d, J=17.6H% IH), 533 (d,J=11.2H._, IH).
Step (i) synthesis of (=)- 1-(3-fluorophe nyl)ethane -1,2-diol
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[-ellienyi-3-:fluorobenzene (2.1 g, 17.19 mmol, 1.00 equiv) was added to a mixture of
water (90 mL), t-BuGH (90 mlL ) and AD-Mix apha (50 g) at 0°C. The resulting solution was
stirred overnight at 0°C. The reaction was quenched with solid Ma;SJi;. After stirring for 1o
lour at 25%Z, the resulting solution was diluted with ethyl acetate. The organic layer was
washed with brine, dried over anhydrous sodium sulfite and concentrated in vacuo. The
residue was purified by column chromatography using silica gel as stationary phase and
petroleum etherfEt1f&c (1:1) aseluent to obtain 1.6 g (61%:) of the titled compound asa white
solid.

'H-NIyI& (DIVEQ-di 300 MH2): 5 7.93-7.32 (m, 1H), 720-7.13 (m, 2H), 7.09-7.02 (m, 1H),
5.38 (d, J=4.5Hz, 1H), 4.76 (t, J=5.7Hz, 1H). 4.76 (q,J=5.7Hz, 9.9Hz, 1H). 3.45 (t,J=5.7Hz,
2H).

Step (iii) Synthesis ofiS3*-iS-fluorophenylJo-iirane

&OA

In an inert atmosphere of nitrogen, TMS-Cl (12.58 g, 1150 mmol, 5po equiv) and
CH;C(OC%) - (13.85 g, 115.42 mmol, 5.00 equiv) were added to a solution of (13)-I-(3-
fluorophenyl)ethane-l ~-diol (3.6 g, 23.05 mmol, 1.00 equiv) in dichloromethane (40 mL) at
0*C. The resulting solution was stirred for 2.0 h at 25%0. The solvent was evaporated invacuo.
The residue was dissolved in dry methanol (50 mL) and then potassium carbonate (15.9 g,
115.22 mmol, 5.00 equiv) was added. The resulting solution was stirred for lhr at 25*0. The
reaction was quenched by addition of saturated NH+C1. The resulting solution was extracted
with dichloromethane. The combined organic layers were washed with brine and water, dried
over anhydrous sodium sulfate and concentrated in vacuo. The residue was applied onto a
silica gel column eluting with ethyl acetate/petroleum ether (1:30). This resulted in 2.38 g
(75%) of the titled compound as light yellow ail.

Step (iv) Synthesis of (9)-2-((S)-3-((tert-butyldimemyisn®  oxwpmrolidin-1 -+)-1-(3-
iluorophenyl)-N-n¥ithylethanamine
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ﬁ@?ﬁ,

Inan inert atmosphere of nitrogen, asolution of (23)-2-(3-fluorophenyi)oxirane (1.2 g,

3.69 mmoL 1.00 equiv) and (33)-3-[(tert-butyidimemylsnyl)oxy” pmarolidine (2.62 g, 1501

mmol, 1.50 equiv)in ethanol (20 mL) was heated to reflux for 0.5 hr. The ethanol was
removed in vacuo. The crude reaction mixture was then dissolved in 30 mL of EtjO.
Triethy_amine {244 g, 26.14 mmoL 3.00 equiv) and I¥IsCl (1.5 g, 13.04 mmoL 1.50 equiv)
were added at 0%2 and stirred for 30 min. Another portion of triethykmine (1.76 g, 17.42
mmol, 2 00 equiv) was added. The reaction was warmed to room temperature over 30 min
and then CH3;NH;30% ag.) (15 g, 174.19 mmoL, 2[1.00 equiv) and water (1.0 mL) were added.
The resulting solution was allowed to react for 5.0 h at 25*0. The organic kyers were
separated and aqueous kyer was extracted with 2x100 mL of ether. The combined organic
kyers were washed with 2x100 mL of sodium bicarbonate, 2x100 mL ofwater and 2x100 mL
of brine, dried over anhydrous sodium sulfate and concentrated in vacuo .The residue was
purified further by column chromatography using silica gel as stationary phase and
dchbromethane/methanol (30:1) as eluent. This resulted in 19 g (62%) of the titkd
compound asyellow oil.

LC-IVE : (ES, m¥ :353(IvEH).

Step (v) Synthesis of (5)-1 £(5)-2-{3-f uorophenyl)-2-(miethyk minojethsylipyrrolidin-3-ol

Y Do

TBAF (1.0 Iul) (5.5 mL, 3.00 equiv) was added to a solution of [(13)-2-[(33)-3-[(tert-
butyldimemylsnyl)oxy]pym  lidin-1 -3]-1-{3-fluorophersdy ethod] [ ethdlarame (650 mg, 1.84
mmol, 1{10 equiv) in tetrahydrofuran (10 mL) at 0*0. The resulting solution was stirred for
1.0 h at room temperature . The solvent was removed in vacuo. The residue was purified by
Fksh-HPLC togive 360 mg (82%) the product (TFA salt) as yellow oil.
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LC-WE: (ES, mfs): 239 (M+l); H-HMR (CDjOD, 300 MHz): 5 7£7-7.60 (m, 1H), 7.46-
7.32 (1, 3H), 4.74-4.69 (mn, 1H), 453450 (m, 1H), 3.96-3.82 (m, 2H), 359-3 .49 (m, 1H).
3.42-336 (m, |H), 3.32-3.25 (m, 2H), 2.62 (s, 3H}, 2.25-2.16 (M, 1% 2.06-2D 1(m, IH).

Examples-1}
(5> | -((S)-2-(nvethylamino)- 2-p henyl ethyl yp yrralidi n3-ol

Ao

Step (i) Synthesis of {5J-2{{benzyloiicatbond Jirdm JJ -plenylacetic acid

-

Into a 1000-niL round Jiottom flask, were placed a solution of sodium hydroxide (16 g,
400.00 rrnaol, 2.01 equiv) in water (400 ml_) and (5)-2-arai no-2-ple ndacetic acid (30 g,
198.68 mmol, 1.00 equiv). This was followed by the dropwise addition of Chz-Cl (3t g.
210.53 mmol, 1.10 equiv) with stirring at 5*C. The resulting solution was stirred for 4 h at
room temperature. The resulting solution was extracted with 2x200 ml of ethyl acetate. The
pH value of the agqueous phase was adjusted to 3 with cone. hydrochloric acid. The resulting
solids were collected by filtration. The solid was dried in an oven under reduced pressure.
This resulted in 35 g (62%) of (3)-2-(benzylox yrabonylarmino)-2-phemiecetic acid as a
white solid.
MS (ESI) miz 286 (M+l).
Step (i) Synthesis  of  benzyl ((9)-2-((S)-3-hydroxypyrrolidin-I-jd)-2-oxo-I-

phenylethyi)carbamate
m.ﬁ@‘ﬂﬂ
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Into a 500-mL roundsaottom flask., was placed a solution of (2)-2-
(berzyilod yoarbonydarmiM j -Sphenjlacetic acid (10 g, 3509 mmol, 1.00 equiv) in
dichloro methane (200 mL) . This was foliowed by the addition of DCC (S.7 g, 42.23 mmoL
1.20 equiv) at -10*C. To this was added HOBt (5.7 g, 4222 mmol, 1.20 equiv) at -10°C.The
resulting solution was stirred for 1 h at -10%2. To the mixture was added (S)-pyrrdidin-3-ol
(3.66 g, 42.07 mmoL 0.33 equiv) at -10%. The resulting solution was alb wed to react writh
stirring, for an additional 1 h at -10*0. The resulting solution was allawed to react, with
stirring, overnight at 10" . The solids were filtered out. The filtrate was washed with 1x 100
mL of sat.NaHCCb and 1x200 mL of brine, dried over anhydrous sodium sulfate and
concentrated under vacuum. The residue was applied onto a silica gel column and eluted with
dichloromethane : CH30H (50:1-20:1). This resulted in 6.7 g of benzyl (9)-2-((9)-3-
hydroxypyrrolidin- 1-yl)-2-oxo-l -phenylethylcarbamate asa white foamy solid.

M S(ESI) nJz: 355 (MH).
Step (iii) Synthesis of(S)-I -((S)-2-(methykmino)-2-ptenyi”  thyrliprarolidin-3-ol

oD

To a solution of LiAIH+ (4.8 g, 126.32 mmoL 7.40 equiv) in tetrahydrofuran (100 mL)
was added a solution of benzyl (S)-2-((S)-3-hydroxypy-ididin-l-yl)-2-oxo-I-
phenylethyicarbamate (6 g, 16.95 mmoL 1.00 equiv) in tetrahydrofuran (50 mL) at room
temperature under M2 . The resulting solution was heated under reflux overnight in an oil bath.
The reaction was then quenched by the addition of 200 ML of water/ice. The solids were
filtered out. The filtrate was extracted with 2x200 ML of ethyl acetate. The combined organic
layers were dried over sodium sulfate and concentrated under vacuum. The residue was
applied onto a A1203 column and eluted with EtCIAc/Petroleum Etrher (5:1) and then
DCM/MeGH (sl:1-20:1). This resulted in 3 g of (9-1-((S-2-(methylamino)-2-
plranylethyi)pyrrohdin-3-ol asjellaw oil.

MS (ESI) miz: 221 (MH).

Example®-h
( Sy 1-p henyl 2 -(pyrro lidin-1 -yIethanami e
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nee

Step (i) Synthesis of (5)-benzyl (2-o0xa-1-phenyl-2-(pyimlidin-l1-yl)elnyl)caA amate

cy i
o

Into a 500-mL rourdbottom flak, was placed a solution of (3)-2-
(benzyl o-iycaibonyknumj”~-phenyiaceuc acid (10 g, 3509 mmol, 1.00 equiv) in
dichloro methane (200 inL) . This was foliowed by the additon of DCC (% .7 g) at -10*C. To
this was added HOBt (5.7 g) at -10*C. The resulting solution was stirred for 1 h at -10*C. To
the mixture was added pymkdine (3 g. 42.25 mmol, 120 equiv) at -IO*C. The resulting
solution was alowed to react, with stirring, for an additiona 1 h at -10°C. The resulting
solution was alb wed to react, with stirring, overnight at 10*C. The solids were filtered out.
The filtrate was washed with 1x100 mL of NaHCGS3. dried over anhydrous sodium sulfate
and concentrated under vacuum. The residue was applied onto a silica gel column and eluted
with ethyl acetate/petroleum ether (1:5) and then dicHomn"ethane/methanol (50: 1). This
esutedin 10 g ($4% yield) of (5)-benzyl 2-oxo-I-phenyl-2{pyrrolidin-| -yl)ethylcarbarmate
as oil. MS (ESI) miz : 339 (M+l).

Step (ii) Synthesis of (5)-benzyl (1-phenyl -2-( pyrrolidin- 1-yl)ethyl)caibamate

9

To a solution of LiAIH+ (4.8 g, 126:.32 mmol, 7.40 equiv) in tetrahydrofuran (100 mL)
was added a solution of benzyl (S)-2-((S)-3-hydroxypyrrolidin-l-yi)-2-oxo-I-
phenylethyicarbamate (6 g, 16.95 mmol, 1.00 equiv) in tetrahydrofuran (50 mL) at room
temperature under M2 . The resulting solution was heated under reflux overnight in an oil bath.
The reaction was then quenched by the addition of 200 ML of water/ice. The solids were
filtered out. The filtrate was extracted with 2x2(10 ML of ethyl acetate. The combined organic
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lasers were dried over sodium sulfate and concentrated under vacuum. The residue was
applied onto a A1203 column and eluted with EtCIAc/Petroleum Etrher (5:1) and then
DCM/MeOH (80:1-20:1). This resulted in 3 g of (9--((S-2-(methylamino)-2-
phenylethy-)pyrrolidin-3-ol as jellowoil. M5 (E=I) miz:221 (MH).

Step (iii) Synthesis of(S)-1 -phenyi-2-(pyrrolidin-1-yi)e thanamine

nee,

Into a 100-mL round-bottom flask, was placed a solution of (25)-2-antino-2-phenyi-I-
(pynOlidin- 1-yl) ethyl borinate (5 g, 22.92 mmol, 1.00 equiv) in ag. HC1 (50 mL). The
resulting solution was stirred overnight at 70*0. The resulting solution was extracted with
2x50 mL of ethyl acztate and the aqueous layers combined. The pH value of the ag. solution
was adjusted to 10 with sodium hydroxide. The resulting solution was extracted with 3x50
mL of ethyl acetate. The combined organic layers were washed with 100 ml of brine, dried
over anhydrous sodium sulfate and concentrated under vacuum. This resulted in 3 g (9%
yield) of (1S)-1-phenyl -2 -(pyrrolidin-1 -yl)ethan-I -amine asyellow ail.

% NMR {DIWS0-d,, 400 MHZ): 5 7.46-7 .35 (10, 2H), 7.30-7.24 (m, 2H), 7.21-7.18 (m, 1H).
3.98-337 (m, 1H), 2.58-2.45 (m, 3H), 2.42-2.40 (m, 2H), 2.29 (dd. J =4.6 & 115 Hz, 1H),
2.31-227 (m, 1H}, 2.00 (bs, 2H), 1.77-1 59(m, 4H); MS(ES): miz 191 4 (M+]).

Example 10-h
(5)-2-0(5)-3-((tert-b uiddimethykilyDoxy)pyrrolidin: 1-y1)- 1-(3-
(di flusro metho xy)p henyI-N-methylethan aj nine

“NH
F,WH ~QTB3
Step (i). Synthesis of | -(dif uoromethoxy)-3-iodobenzene
le
Into a 250-mL 3-necked round-bottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of 3-iDdophenol (22 g, 100.00 mmol, 100
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equiv) inN,N-di™thylformamide (100 mL). Then s (65.2 g, 200.1 1 mmol, 2.00 equiv)
and CIFICCCONa (30.4 g, 200.00 mmol, 2.00 equiv) were added at room temperature. The
resulting solution was stirred for 5.0 h at 110%_'. The solids were filtered out and washed with
2x200 inL of EtOAC . The organic lasers were combinedand washed with 6x150 mL of brine.
The mixture was dried over anhydrous sodium sulfate and concentrated under vacuum. The
residue was applied onto a silica gel column and eluted with petroleum ether. This resulted in
15.5 g (57%) of 1-(difluoromelhDxyJ-S-iodobensene as colorless ail.

Step (ii) Synthesisof 1-(dif uoromethoxy)-3-wirgdbenze ne

o™

Into a 250-mL 3-necked round-bottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of potassium vmAtrifluoroborate (3.17 g, 23.61
mmol, 1.10 equiv) in tetrahydrofuraWHiO (9/1) (60 mL), PhjP (338 mg, 0.06 equiv), PdCli
(75 mg, 0.02 equiv), CSC05 (21 g, 64.45 mmol, 3.00 equiv). To this was added a solution of
[-(difluoromethoxy)-3-iodoben3ene (58 g, 2152 mmol, 100 equiv) in
tetrahydrofurarliHy2(?/1) (5 mL). The resulting solution was st rred for 24 h at 85°C. The
reaction mixture was cooled and the solids were filtered out. The filtrate was extracted with
2x200 ml of petroleum ether and the organic layers combined and dried over ar-hydtous
sodium sulfate and concentrated under vacuum. The residue was applied onto a silica gel
column and eluted with petroleum ether. Thisresulted in 3.1 g (85%) of 1-(difluoromethoxy)-
3-ethenylbenzene as yellow oil.

Step (iii) Synthesis of (S)-I -(3dif uaromethoxy)phend)ethane-1,2-dial

i

F.mm

Into a 250-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of AD-Mix alpha (25.5 g) in tBuOH/Hz0(l :I) (148 mL). This
was followed by the addition of a solution of |-(difluoromethoxy)-3-ethenylbenzene (3.1 g,
18.22 mmol, 1.00 equiv) in tBUOH/H;0 (1:1) (10 mL) dropwise with stirring at 0*C. The
resulting solution was stirred for 2-3 h at room temperature. The NajSO 5 was added at stirred

for 1 h at room temperature. The resulting solution was extracted with 2x200 mL of ethyl
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acetate and the organic layers combine d The resuiting mixture was washed with 2x20 0 mL of
brine. The mixture was dried over sodium sulfate and concentrated under vacuum. The
residue was applied onto a silica gel column and eluted with DCM/MeOH (200:1 -150/1). This
resultedin3» 59 (82%:) of (1=)-1-[3-(difluoromethoxy)phenyi]  ethane- 1,2-diol asyeHow oil.
Step (iv) Synthesis of (5)-2-(3<(d flunromethoxy)phensyl) oxirare

F

Into a 100-mml. round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was place d a solution of (15)- 1-[3 -(difluor omethoxyjphenyl] ethane - 1,2-diol  (3.05 g,
1494 mmol, 1.00 equiv) in dichloromethane (50 mL), CH5;C(OCH 3); (9.0 g, 7500 mmoal,
5.02 equiv). This was followed by the addition of TMSCI (8.2 g, 75.4% mmol, 505 equiv)
dropwise with stirring at 0", After stirred for 5 h at room temperature, the mixture was
concentrated. The residue was diluted in 50 mL. of methanol. To this was added potassium
carbonate (10.3 g, 7452 mmol, 4.99 equiv) at 0" The resulting solution was stirred for 0.5 h
at room temperature. The solids were filtrate out. The filtrate was concentrated under vacuum.
The resulting solution was extracted with dichbromethane and the organic layers combined
and dried over sodium sulfate and concentrated under vacuum. The residue was applied onto a
silica gel colunm and eluted with ethyl acetate/petroleum  ether (1:70-1 :50). This resulted in
1.94 g (70%) of (25)-2 -P -(dif uor ordatha xy)phenyi] oxirarle as yellow oil.

Step  (v). Synthesis  of (9)-2-((S)-3-((tert-butyldimemyisnyl)oxy)pyrrohdm -1 3l3-1-13-

(difluoromethoxy)  phenyl) -N-raethidethararmire

““NH
FLHOG LS ,.D-n'ma

| Sk

Into a 100-mL 3-necked round -bottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of (25)-2 -P-(difluoromelhDxy)phenyl]oxirane
(390 mg, 210 mmol, 1.00 equiv) in ethanol (10 mL). This was followed by the addition of
(39)-3-[(tert-butyldir[Wthyknyi)oxy]pyrrohdirie (525 mg, 310 mmol, 150 equiv). The
resulting solution was heated to reflux for 2D h and then the solution was concentrated under

vacuum. The residue was diluted in 10 mL of ether. T o this was added triethykmine (29 mg,
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f1.22mmol, 3.00 equiv). Then MsCl (358 mg, 3.1 Immol, 1.50 equiv) was added dropwise at
0*C and stirred for 30 rai n. Then triemykmine (418 mg, 4.14 mmol, 2.00 equiv) and CH gH;
(4.3 g, 41.4mmol, 20equiv, 30%) was added. The resulting solution was stirred for 24 h at
25*C. The reaction was then quenched by the addition of 20 mlL of water. The resulting
solution was extracted with ethyl acetate and the organic layers combined. The resulting
mixture was washed with agueous sodium bicarbonate, brine, dried over sodium sulfate and
concentrated under vacuum. The residue was applied onto a silica gel column and eluted with
C M|IwleOH (701:1-50:1) to obtain the title compound asyellow ail .

Exampleli-b
(5)-2-((8)-3-((e ri-hutyldi jnethykil yoxy)paTielidi n 1- yIpI¥-methyl, 1. (4-
(tr fhuoromethoxy)p henylpethana mine

Y s

ek

Step (i) Synthesis of 2-bromo-l ~4-(trifluoromelhoxy)phenyl)ethanone

Brz (15.2 g, 9511 mmol, 120 equiv) was added dropwise to a solution of | -[4-
(trifluorometluixy)phenyl]ethan-l-one (15 g, 73.48 mmol, 1.00 eguiv) in ether (200 ml_). The
resulting solution was stirred for 5 hat room temperature. The reaction was then quencled by
the addition of agueous sodium thiosulfate pentahydrate . The resulting aqueous solution was
extracted with 3x100 m]_ of ethyl acetate. The organic layers was combined and dried over
Na2S04 ard concentrated under vacuum. The residue was applied onto a silica gel column
with ethyl acetate/petroleum ether (1:70). This resulted in 114 g (55%) of 2-bromo-I-[4-
(trifluoromethDxy)phenyl]ethan-1-one as a white solid

Step (11) Synthesisof (5)-2-bromo- 1-(4"trifluoromethoxy)phe nyl)ethanol
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Into a 100-mL 3-necked round-bottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed (S)-Me-CBS (587 mg, 2.12 mmol, 0.10 equiv), a solution
of N,N-diethylaniline borane (3.5 g, 21.44 mmol. 1.00 equiv) in MTBE (20 mL). The mixture
was followed by the addition of a solution of 2-bromo-I -[4-(trifluoromethoxy)phenyi]ethan-
1-one (6 g, 21.20 mmol, 1.00 equiv) in MI'BE (60 mL) dropwise with stirring at 402 in 3 hr.
After addition, continued to stirring 0% for 1 hr. The result ng solution was stirred for 14 h
at room temperature. The reaction was quenched by the addition of 10ml of methanol below
20*C and 1hen stirred far 30 mim at room temperature . The resulting solution was added & ml
of aqueous HC1 (2.5H) below 20*C and stirred for 30 min at room temperature. The resuiting
aqueous solution was extracted with 3x 100 mL of ethyl acetate. The organic layers were
combined and dried over anhydrous sodium sulfate and concentrated under vacuum. The
residue was applied onto a silica gel column with ethyl acetate/petroleum ether (1:100). This
resultsdin 5.5 g (91%) of (1S) -2-bromo-| -[4-(trifluoromethoxy)phenylJethan-I -ol as a white

solid.
Step (iii) Synthesis of (S)-2-(4<(tt fluoro rnethoxyphensd)oxirane
T
)

Potassium carbonate (5.2 g, 37.62 mmol, 2.00 equiv) was added to a solution of (13)-
2JDromo-I-[4-(trifluoromethoxy) phenyl] ethan-1-ol (5.4 g, 1894 mmol. 1.00 equiv) in
methanol (100 mL) in portions at 0*C. The resulting solution was stirred for 20 min at 0°C.
The solids were filtered out. The resulting mixture was concentrated under vacuum. The
residue was dissolved in EA. The resulting mixture was washed with 2x100 mL of bine. The
organic layer was concentrated under vacuum. This resulted in 2.6 g (67%) of (2S)-2-[4-
(trittuoromethoxy)phenyl]oxirarLe asa white solid.

Step (iv) Synthesis of (S)-2-((S)-3-((tert-butyldimethylsny™ oo v prrrolidin- 1 )-H-rrethed - 1-
(4-(trifluoro methoxy)phe nyl)ethanamine
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N
’ D-mna
FMQ/\’

Into 250ml round-bottom flash, a solution of (29)-2-[4-
(trifluoromethoxyiphe nyljoxirane (2.5 g, 1225 mmol, 1.00 equiv) and (39)-3-[(tert-
butyldim ethyl slyljoxy] pymolidine (3.9 g, 19.37 mmol, 1.50 eguiv) in ethanol (100 mL) was
added. The resulting solution was allowed to react with stirring for overnight at reflux in oil
bath. Then the mixture was concentrated and the residue was purified by silica-gel
(DCM[MeOH=10/1) to afforded 4.1 g of (S)-2-((S)-3-(tert-butyldimethykflylox pyi TOlidin-
[-yl)-1-(4-(trifluoron¥4thoxy) phenyl)ethanol which was dissolved in DCM (150 ml).
triethykmine (5.05 g, 49.91 mmol, 2.00 equiv) was added. This resulting solution was
followed by the addition of a solution of IvisCl (2.28 g, 20.00 mmol, 5D0 equiv) in
dichloromethane (50 mL) dropwise with stirring at J°C .Then this resulting solution was
aliowed to react with stimng for 6 h at room temperature and added 40% aqueous CH:MH;
(3.1 g) .The resulting solution was stirred for 14 h at room temperature. The resulting solution
was extracted with 2x30 mL. of ethyl acetate. The organic layers were combined and dried
over anhydrous sodium sulfate and concentrated under vacuum. The residue was applied onto
a silica gel column with dichlororre thane frne thanol (10:1). This resulted in 2.4 g (47%) of
[(1S)-2-[(33)-3- [(tert-butyldimetnylsilyi) ox 3] pyrrolidin-1 -y ]-1-[4-

(tnQuorometlMxy)phenyl] ethyl] (methyl) amine as yellow ail.
LC-IVE (ES, miQ:419 (M+l ).

Example 12-h
(5 2-((5)-3-metho xypyrrohdin- 1-yI-IN-meihyl 1 p henyleihanamine

Ph
Ak D
H
Step (i) Synthesis of (S)-2-(((benzyloxy)caibonyl)amiro)-2-phenylacetic  acid

Che..

Into a solution of (2S)-2-amirLo -2-phenylacetic acid (10 g, éf.15 mmol, 1.00 ecuiv) in



WO 2013/131408 PCT/CN2013/000230
131

water(200 mL) was added agueous sodium hydroxide (5.3 g, 132.50 mmol, 2.00 erguiv) in
water (100ml). This followed by the addition of CbzCl (124 g, 12.69 mmol, 1.10 equiv) at
5"C dropwise. The msuiting solution was stirred for 3 h at room temperature. The resulting
solution was extracted with ethyl acetate and the aqueous layers were combined. The pH
value was adjusted to 3 with aqueous HC1 (1 maliL). The resulting agueous solution was
extracted with DCMMeOH(10/I) . The organic layers were combined and dried over
anhydrous sodium sulfate, concentrated under vacuum. This resulted in16.2 g(crude) (8£%)
of (2S)-2-[[(benzyl oxy)carbonyi]ardno]-2-phenykcetic acid asa white solid.

LC-IVE (ES, myz): 284 (M-l )

Step  (ii) Synthesis of  benzyl ((S)-2-((S)-3-hydroxypyrrdidin-1-y)-2-oxo-1 -

m.HjTED"ﬂH

Into a solution of (2S)-2-[[(benzyloxy)carbonylJamirD] -2-phenylacetic acid (5.7 g,
19.98 mmol. 1.00 equiv) in dichloromethane (100 mL) was acUed DCC (4.94 g, 23.94 mmol,
1.20 equiv). This was followed by the addition of HOBt (3.24 g, 23.98 mmol, 1.20 equiv).

phenylethyl)carbamate

The resulting solution was stirred for 30 min at room temperature. To this was added (35)-
pyjTolidin-3-ol (1.91 g, 21.92 mmol, 1.0 equiv) at 0*0. The resulting solution was stirred
overnight at room temperature. The resulting mixture was washed with 2x50mL of agueous
sat. sodium bicarbonate. The organic layers were separatzd and dried over anhydrous sodium
sulfate , concentrated under vacuum. The residue was applied onto a silica gel column with
dicluoromethane/methanol  (50:1). This resulted in 4.2 g (59%) of benzyl N-[(15)-2-[(32)-3-
hydroxypyrrolidin- 1-ylj -2-oxo-l -phenylethylj carbamate asyellow oil.

LC-IVE (ES, m/s): 355 (M+l ).

Step (i) Synthesis of  benzyl ((9)-2-((9)-3-n¥ithoxypyrrolidin-1-yl)-2-oxo-I-

4

Into a solution of benzyl M-[(195)-2-[(39)-3-hydroxypyrdidin-l  -yl] -2-oxo-| -
phenylethyl] carbamate (1.1 g, 3.10 mmol, 1.00 equiv) in tetrahydrofuran (40 mL) was added

phenylethyl)(me thyl)carbamate
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sodium hydride (250 mg, 6.25 mmol, 211 1 equiv) portionwise at 0*C in ice bath. The mixture
was stirred for 11 min at room temperature . To this was added iodomethane (1.3 g, 9.15 mmol,
2.95 equiv) dropwise with stirring. The resulting solution was stirred for 2 h at 30*. The
reaction was then quenched by the addition of water/ice. The resulting aqueous solution was
extracted with of ethyl acetate . The organic layers were combined and dried over anhydrous
sodium sulfate, concentrated under vacuum. The residue was applied onto a silicagel column
with ethyl acetatefpetroleum ether (1:2). This resulted in 730 g (61%%) of benzyl N-[(15)-2-
[(33)-3-memoxypynOhdin-I-yl]-2-oxo-I  -phenylethyl]-N-methylcarbamate as colorless ail.
LJC-IVE (ES, miz): 383 (M +])

Step  (iv)  Synthesis of  (94-((S)-3-memoxypyrrolidin-l  -yl)-2-(methylamino)-2-

H_HJTED-J

Into a solution of benzyl N-[(IS)-2-[(39)-3-n¥ithoxypyrrdidin-l  -yl]-2-oxo-I-

phe nylethariane

phenylethyi]-N-methyicarbamate (580 mg, 1.52 mmol, 1.00 equiv) in methanol (20 L) was
added Palladium on carbon (2211 mg, 10%) under nitrogen atmosphere. The resulting solution
was hydrogerated overnight at 25*0. After the completion of the reaction, the reaction
mixture was filtered. The filtrate was concentrated to dryness. This results d in 300 mg (80%)
of (29)-1-[(39)-3-n¥ithoxypyrrdidin-l  -yl]-2-(n¥4thylamino)-2-phenylethan-l-one  as a yellow
solid.

LIC-IVE (ES, mfz): 249 (M+l).

Step (v) Synthesis of {3}-2 (5 )-3-methoxyprarolidin- 1 -wi)-H-tnethyd-1 -p] ¥anyk tha nared ne

O

Into a solution of (29)-1-[(35)-3-memoxypyrrolidm4  -y” 24 methylaming)-2-
phenylethan-1-one (300 mg, 1.21 mmol, 1.00 equiv) in tetrahydrofuran (25 mL) was added
LiAIH+ (184 mg, 4.85 mmol, 4§ 1 equiv) with stirring at 0°C in ice bath. The resulting
solution was stirred for 3 h at room temperature. The reaction was then quenched by the
careful addition of water/ice at 0"Z. The resulting aqueous solution was extracted with of
ethyl acetate. The organic layers were combined and dried over anhydrous sodium sulfate,
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concentrated under vacuum. This resulted in 60 mg (57%) of [{1=)-2-[(3=)-3-
metlo4 ypyrolidin -1 -yl] - 1-phenylethyl] (memyl)amine as yellow oil.
LC-IVE (ES, mfz): 235 (M+l ).

Example 13-1}
5-((Eip-2-1( %3-3 {(ter t-hui yi dimethylsly DoxypyT rf ldi - 1-y]>- 1 -{meth ylanino pethyly-2 -

fhwrobenzonirile
ETIEB “~UTHDME
|

Step (i) Synthesis of  benzyl ((S)-1-(3-bromo-4- fluorophenyl) -2-((S)-3-((tert-
butyldimethylsilyl) qx 3 pyiTolidin-l-yl)emyl)(n¥ith™)carbamate

Br

D

cASAniN

Into a 100-mL 3-necked round-bottom flask, was placed a solution of [(1 2)-1-(3-
bromo-4- fluorophenyl) -2 -[{35)-3- [(tertlutyldimethyl s lyl)oxsi pyrrohdin- 1-
1] ethyl] (meth™)amine (2.4 g, 5.56 mmoL 1.00 equiv), obtained by following a suitable
procedure(s) similar to that mentioned in example 8 by using appropriate starting materials; in
EtOAciH;O (40/8 mL). This was foliowed by the addition of potassium caibonate (1 g, 7.24
mmoL 1.30 equiv) in portions at 0*Z'. Then Cbz-Cl (1.14 g, 648 mmoL 1.20 equiv) was added
dropwise with stirring at 0*Z'. The resulting solution was stirred for 3 h at room temperature.
The resulting solution was diluted with 10 mL of water. The resulting agueous solution was
extracted with 3x5 mL of ethyl acetate and the organic layers were combined. The organic
layers were washed with 2x15 mL of brine and dried over anhydrous sodium sulfate axd
concentrated under vacuum. The residue was applied onto a sihca gel column with ethji
acetate/petroleum ether (1:10-1:5). This resulted in 2.5 g {19%) of benzyl N-[(IS)-I-(3-
bromo-4- fluorophenyl) -2 -[{3 S)-3- [(tertdiutyldimethyl S lyl)oxsi pyrrohdin- 1-yT] ethylj -N-
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methylcarbamate asell ow oil.

LICIVE (ES, mfz): 565, 567 (M +l).

Step (i) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldimethyisn™ oz v prolidin-1 54 )-1-(3-
cydno-4-fluoro phenyl)ethyl )(methyOcarbamate

L7

Into a 50-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of benzyl N-[(1Z=)-1-(3-bromo-4- fluorophenyl) -2-[(35)-3-
[(tertIDutyldimethylsnyl)oxy]py™ hdin-1-%]] ethyd] -H-methsdcarbarmate (500 mg, 0.88 mmoal,
1.00 equiv) in N,N-dimethy:fonnamide (15 mL).Then Zr{CH); (207 mg) was added.
Following Fd(PPh3)+ (1.02 g, 0.88 mmol, 0.98 equiv) was added The resulting solution was
stirred owernight at 95+C in an oil bath. The reaction was then quenched by the addition of 20
mL of aqueous saturated FeSO+. The resulting solids were filtered out. The filtrate was
extracted with 3x10 mL of ethyl acetate and the organic lasers were combined. The organic
layers were washed with 1x20 mL of brine and dried over anhydrous sodium sulfate and
concentrated under vacuum. The residue was applied onto a silica gel column with ethyl
acetate/petroleum ether (1:10-1:8). This resulted in 350 mg (77%) ofbenzyl N-[(I S)-2-[(39)-
3-[(tert-butyldimemylsilyl)oxy]pynOhdm-I-yl]  -1-(3-cyano™l-fluorophenyl)ethyl] -N-
methylcarbamate asyellow oil.

LC-IVE (E3, m/z): 512 (IvI+]).
Step (in) Synthesis of 5-((9)-2-((S)-3-((tert-bulyidiri¥ithylsi® wljozx v prrrolidin-1 -v)-1-
(methyl ami no) ethyl) -2-fluorobenzonitrile

&

Into a 25-mL round-bottom flask, was placed a solution of benzyl N-[2-[(3S)-3-[(tert-
butyldimethylsilyl)oxy] pyrolidin-1-yl] - 1-(3-cyano-4-fluorophenyl)ethyl] -N-methylcarbamate
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(1ISO mg, 0.35 mmol, 1.00 equiv) in ethyl acetate (15 mL) . This was followed by addition of
Palladium on caibon (O mg, 10%).The resulting solution was hydrogenated at room
temperature. After the completion of the reaction, the reaction mixture was filtered The
filtrate was concentrated under vacuum. The residue was applied onto Prep-TLC by DCM:
IvfeOH  (10:1). This resulted in 100 mg (75%) of 5-[2-[(39)-3-[(tert-
butyldimethylsuyljoxylpym  lidin-1 -3]-1-{methdarnojeth d] - 2-fluorobe neomitile as yellow
oil.

LC-IVE (F_S, miz): 378 (M+).

Example14-b
(5)-2-((%)-3-((e ri-h unydd jnethykil yDoxypyTinkidi n-| -y])- 1-(3,5-dimfithy]p henyD N

methylethanani re
‘ﬂ i:

Step (i) Synthesis of |-(3,5-di medud phenylye thanone

Into a 250-mL 4-necked round-hottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed Iv%(3.2 g, 1.20 equiv) in teti*ydrofiiran (100 ml_). Then
2mL of |-bromo-3,5-dimethyibenzene and three grains of iodine were added When the
reaction was initiated, the rest of I-bromo-3,5-dimethylbenaene (20 g, 10%.07 mmol, 1.00
equiv) was added. The resulting solution was stirred for 2 h at 80*_" and then cooled to 25*C.
To the solution, N-methoxy-N-methylacetainide (16.4 g, 159.04 mmol, 1.50 equiv) was added
and the resulting solution was stirred for 2 h at 80*0. The reaction was then quenched by the
addition of 50 mL of NH+C1 agueous and the solution was extracted with ethyl acetate
(3xI 20mL). The combined oi*anic layers were washed with brine (3x100 mL), dried over
anhydrous sodium sulfate and concentrated under vacuum to give of 15.18 g (95%) 1-(3,5-
dimethyl phenyl) ethan-1 -one asyellow oail.

Step (ii) Zynthesis of 2-romo- 1-(3,5-dimethylphe nyl)ethanone
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Into a 250-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of 1-(3,5-dime hylphenyi)ethan-1-one (13.04 g, 87.99 mmol.
1.00 equiv) and canc. H3SGy agueous (4.40 g) in acetic acid (50 ml) . This was followed by
the addition of MBS (17.23 g, 9621 mmol, 1.10 equiv), in pDitions at 0*C in 30 min The
resulting solution was stirred for 3 h at room temperature and quenched by the addition of 50
mL of HH+Cl agueous. The solution was extracted with ethyl acetate (3x50mL). The
combined organic layers were and washed with aqIMa,S0; (3x50 mL). ag. NaHCO 5
(3x50mL) and brine (3x50 mL). The organic solution was dried over anhydrous sodium
sulfate and concentrated under vacuum. The residue was applied onto a silica gel column and
eluted with ethylacetate : petroleum ether (1:80) to give of 113 g (57%) 2tromo-1-(3,5-
dimethyl phenyl) ethan-1 -one asayellow solid.

Step (iii) Synthesis of (S)-243romo-I-(3,5-dimethylphenyl)ethanol
Br

Into a 50-mL 3-necked round -bottom flask purged and maintained with an inert
atmosphere  of  nitrogen, was placed a solution of  1l-imthyi-S*-diphenyl-
lexahydropyrmla[l,2-][i,3,2]oxazabomle (244 g, 880 mmol. 1.00 equiv) and N,N-
diethylaniline borane (1.44 g, %.83 mmol, 1.00 equiv) in IVITBE (A mL) .This was followed by
the addition of a solution of 2-bromo-l -(3,5-dimethyl phenyl) ethan-1 -one (2 .00 g, 8.81 mmol.
1.00 equiv) in IVITBE (6 mL) dropwise with stirring at 400 in 3 hr. The resulting solution
was stirred for 1 h at 40*0 and cooled down to 25*“C. The reaction was then quenched by the
addition of 10 mL of methanol and the pH value of the solution was adjusted to 3-4 with
hydrogen chloride agueous (1 md/JL). The resulting solution was extracted with ethyl acetate
(3x10 mL). The combined organic layers were washed with brine (3x10 mL), dried over
anhydrous sodium sulfate and concentrated under vacuum to give of 2.15 g (crude) (1=)-2-
bromo-1-(3,5-din¥4hyl phenyl)ethan-I-ol asayellow crystal.

Step (iv) Synthesis of (25)-2-(3,5-dimethylphe nyljoxirane
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Into a 50-mL round-bottom flask, was placed a solution of (I S)-2-bromo-I-(3,5-
din¥ithylptenyi)ethan-l -ol (1.1% g, 5.15 mmol, 1.00 equiv) in methanol (10 mL). To the
solution was added potassium carbonate (1.42 g, 1027 mmol, 1.99 equiv). The mixture was
dtirred for 1-2 h at 0*C .The solids were filtered out and the resulting mixture concentrated
under vacuum. The residue was dissolved in 1OmL of ethyi acetate. The solution was washed
with brine (3x 10 mL), dried over anhydrous sodium sulfate and concentrated under vac uum to
give of 0.748 g (98%) of (29)-2-(3,5-dimeth"*pheni)oxirane as yellow ail.

Step (v) Synthesis of (5)-2-((5)-3-((tert-butyldi rnethyl silydiox ) praro lidin-1 -d)-1-(3,5-
dimethyl phenyl) ethanol

Soms

Into a 50-mL round-bottom flask, was placed a solution of (22)-2-(3,5-
dimethylphenyl) oxirane (750 mg, 5.06 mmol, 1.00 equiv) and (39)-3-[(tert-
butyidimemylsnyl)oxy3pyrrohdme (1.15 g, 5.71 mmol, 1.13 equiv) in ethanol (10 mL). The
solution was stirred overnight at 80*0. The resulting mixture was concentrated under vacuum.
The residue was dissolved in 40 mL of dichloromethare . The organic layer was washed with
brine (3x10 rl.), dried over anhydrous sodium sulfate and concentrated urder vacuum. The
residue was applied onto a silica gel column and eluted with dicMoroniethane/methanol
(100:1) to give of 0.99 g (56 %) (15)-2-[(3=)-3-[(tert-butyldimethylsilyl)o xy] pyrrolidin-1 -yi] -
[-(3,5-dimethylp]¥nyi)ethan-I -ol as yellow oail.

Step (vi) Synthesis of (S)-2-((3)-3-((tert-butyldimethylsilyl)oxy) pyrrolidin-1-yl)-I -(3,5-
dimethyl phenyl) -N-methylethanamine

e

Into a 50-mL round-bottom flask, was placed a solution of {1=)-2-[(3=)-3-[(tert-
butyldimethyl slyljoxy] pyrrolidin-1 -] -1-(3, 5-direthydphe rellethan-1-01 - (990 mg, 2.83
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mmol, 1.00 equiv) and TEA (1.43 g, 14.13 rnmoL 4.99 equiv) in dicMoromethane (15 niL).
To the solution was added MsCI (0.97 g) and the mixture was stirred for 0.5 hour while the
temperature was maintained at 0°C. Then to the solution was added 3(1% C/% NH; agueous
(5.6 g.56.7 mmol, 20 equiv) and the mixture was stirred overnight at room temperature. The
resulting solution was extracted with dichloromethane (3x15 ml_). The combined organic
layers were washed with brine (3x15 mL}, dried over Ma;SC) and concentrated under vacuum.
The residue was applied onto a silica gel calumn and euted with dicMoromethane/methanol

(100:1) to give of 0 £& g {66%) [(19)-2-[(3S)-3-[(tert-butyldir™  alydiozxs] puwrolidin-1 -+]-
173,5" methylp]¥anyl)emyl](meftyl)amine  asyellow oil.

LC-IVE (ES, m/z): 363 3 (M+]).

Example 15-h
3-S5 2-0(5)-3 fluorop yrrold in- 1-¥I)- 1-{me thylamine jethyDbenzoniirile

WP

Step (i) Synthesis of (S)-1 -(3-biormophenyd)-2-{i5)-3-flucropy-rd idin-I -yLjethanol
Br

Into a 100 mL round-bottom flask, was placed a solution of (3S)-3-fluoropyrrolidine
hydrochloride (2.12 g, 16.88 rnmoL 1.00 equiv) 1in ethanol (25 niL). Then sodium carbonate
(1.78 g. 16.79 mmol, 1.00 equiv) was added. The resulting solution was stirred at room
temperature for 30 min and filtered. The filtrate was added (2S)-2-(3-bromophenyl)oxiiane
(3.35 g. 16.83 mmol, 1.00 equiv). The resulting solution was stirred at refluxing for 16 h in ail
bath and concentrated to dryness. The residue was purified by column chromatography to get
2.93 g (60%) of the title compound astight yellow solid.

Step (i) Symthesis  of  (5)-1-(3-bromophe nyi)-2-((S) -3-fluoropyrrolidin- 1-yl) -N-
tnethelethanarnne
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Into a 100 ml_ round-bottom flask, was placed a solution of (S)-1 -*3-bromophenyl)-2-((3)-3-

fluoropyirolidin-l -yljetkansl (1.25 g, 434 mmol, 1.00 equiv) in dicHoromethane (30
mL).Then TEA {1.31 g, 13.02 mmol, 3.00 equiv) was added Following IVECI (990 mg, 818
mmol, 2.00 equiv) was added dropwise at 0*_. The resulting solution was stirred for 30 minat
0*C. Then another part of TEA (0.88 g, 8.713 mmol, 2.00 equiv) was added. The resulting
solution was stirred for 4 h at room temperature. Following CH;NHj (ag) (4.48 g, 43.35 mmol,
9.99 equiv, 30%) was added dropwise. The resulting solution was stirred for I& h at room
temperature. The resulting mixture was concentrated under vacuum. The residue was applied
onto a silica gel column with ethyl acetate: petroleum ether (1:2). This resulted in 1.1 g (84%)
of the title compound aslight yellow oil.

Step  (iii) Synthesis of  3-((S)-2/(S)-3-fluoropynolidm4-yl)4 - reethlareino Jethsd )

benzonitrile
Ebw

Into a 40-mL sealed tube, was placed a solution of [(I S)-1 {3 kromophenyd)-2-[(3S)-
3-fluorop”™rrohdind-y¥seth™(n¥ih)amine obtained by foliowing a procedure similar to that
in Example 8, (1.0 g, 3.32 mmol, 1.00 equiv) in N,N-dimeftylformamide (20 niL).Then
Zn(CN)2 (387 mg, 33 1 mmol, 1.00 equiv) and Pd(PPh3)4 (3%2 mg, 0.33 mmol, 0 .10 equiv)
were added under nitrogen atmosphere. The result ng solution was stirred for 16 h at 110*
under nitrogen atmosphere. The resulting mixture was concentrated under vacuum. The
residue was applied onto a silica gel column with ethyl acetate/petroleum ether (1:1). This
resulted in570 mg (69%) of thetitled compound asan off-white solid.

LICIVE (ES, m/z): 248 (M+).

Example 16-b
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(8- 1-((¥+-2-(3-(5-methyl 1,2,4-oxadiazel 3-yIp henyD-2-(methyla ninojethylp yrrokidi iv

3-ol
&
. %
Step 0] Synthesis of benzyl ((9)-I -(3IDromophenyl)-2-((S)-3-((tert-
butyldimemylsnyl)oxy) pyrrol din-1-sdlethsd)irmethad joarba mate

LSt
Gz

Into a 500-mL =-necked round-bottom flask, was placed a solution of [(1Z)-1-(3-
bromophenyl) -2-[(3=Z)-3- [(tert-buryldmethylsilyijo-iy] pyrrolidin- 1-yT] ethylj (memyl)amine
(6.6 g, 15.96 mmol, 1.00 equiv) in ethyl acetate (200 ml_). To the mixture was added a
solution of ptassum cahionate (2.8 g, 20.26 mmoL 1.29 ecjuiv) in water (40 mL). This was
folowed by the addition of CbzCl (3.3 g, 19.34 mmol, 1.21 ecjuiv) dropwise with stirring at
0% in 30 min. The resulting solution was stirred for 4 h at room temperature. The organic
layer was separated and concentrated. The residue was applied onto a silica gel column and
eluted with ethyl acetate/petroleum ether (1:50). This resuited in § g (92%) of benzyl N-[(15)-
1-(3 bro mophenyl)-2- [(3=Z)-3- [(tert-buryldimemylsilyijo-iy] pyrrolidin- 1-yT] ethylj -N-
methylcarbamate asgreen oil.

LC-IVE (E5, miz). 547 (M+).
Step (ii) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldi methyisilyijo: v prrolidin-1 +d)-1-(3-
cyanophenyl) ethyl)( methyl)carbamate

T

Into a 250-mL 3-necked round-bottom flask, was placed a solution of benzyl N-[(1S)-
1-(3-bromophenyl)-2- [(3%)-3- [(tert-butyldimemylsilyijo-iy] pyrrolidin- 1-ylj ethylj -N-
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methylcarbamate (6 g, 10.96 mmol, 1.00 equiv) in M, HM-dirme thydformaride (110 mL). Tothe
solution were added Zn[CIM)z (1.29 g, 1.00 equiv) and Pd(PPI3%)+ (1.27 g, 1.10 mmol, 0.10
equiv) under nitrogen gas. The resulting solution was stirred for 12 hours at S0*C in an ail
bath. 100mL of water was added to the mixture. The resulting solution was extracted with
dichloro methane (2xI 0OmL) and the organic layers combined. The resulting mixture was
washed with water (2x100 mL), dried over anhydrous sodium sulfate and concentrated under
vacuum. The residue was applied onto a slica gel column and eluted with ethyl
acetate/petroleum ether (1:10). This resulted in 4.5 g (83%) of benzyl N-[(13)-2-[(39)-3-
[(tert*utyldirnethylsilyljoxy] pyrrokdin-1 -ylj -1-(3-cyanophe nyl)ethylj -N-methylcarbamate as
cobrless ail.

Lic-ive {E5, m): 494 (M+l )

Step (iii) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldimemylsnyl)oxy)pyrrohdm -1 -5d}-1-(3-
(N-hydroxycarbarrimidoyl) phenyl)ethyl)(methyl)carbamate

7
sy AT arss
Gtz

Into a 100-mL round-bottom flask, was placed a solution of benzyl N-[(I S)-2-[(39)-3-
[ (tertJ3utyldirnemylsnyl)oxy]pyrrohdm  -1-%d] - 1-(3-cyanophe nyl)ethylj -N-methylcarbamate
(2.9 g, 5.87 mmol, llgo equiv) in ethanol (50 mL).To the solution were added NHiOH.HCI
(750 mg, 14.71 mmol, 2.50 equiv) and triethylamine (1.18 g, 11.66 mmol, 2.00 equiv). The
resulting solut on was stirred for 16 hours at 8% . The resulting mixture was cooled to room
temperature and concentrated under vacuum. This resulted in 4.8 g of benzyl N-[(15)-2-[(33)-
3-[(tert-butyldimemylsilyl)oxy]pyrrohdm-I-yl]  -1-[3-(N-
hydroxycarbanumidoy!)plienyi] ethyl] -N-methylcarbamate as awhite crude solid.
LC-IVE (E3, myz): 547 (M+l )
Step (iv) Synthesis of benzyl ((S)-2-((S)-3-hydroxypyrrohdm-I  -yl)-l -(3-(5-methyl-I,2,4-
oxadia zol-3-yl)phenyl)ethyl)(methyl)carbarnate
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Irto a 250-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of benzyl N-[(13)-2-[(39)-3-[(tert-
butyldimethylsnyl)oxy] pyrrokdin-1 -yl]-1-P -(N-hylroK~arbaminudojii)phenyi]  ethyl] -N-
methylcaibamate (4.S g, 9.11 mmal 1.00 equiv) in Toluzne (70 mL}. To the mixture was
added acetic anhydride (4 g, 4.00 equiv). The resulting solution was stirred for 3 hours at
room temperature. The resulting mixture was concentrated under vacuum. The residue was
dissolved in tetrahydro furan (50 mL). Then TBAF (7.2 g, 27.54 mmol, 5.00 equiv) was added.
The resulting solution was alowed to react, with stimng, for an additiona 36 hours a maom
temperature. The resulting nurture was concentrated under vacuum. The resulting solution
was diluted with 250 mL of water and the resulting solution was extracted with
dichloro methane (5x100 mL). The combined organic layers were dried over anhydrous
sodium sulfate and concentrated under vacuum. This resulted in 2.78 g (70%) of benzyl N-
[(19)-2- [(3%)-3-hydnoxypyrrolidin-1 -yI]- 1-[3-(5-methyl- 1,2,4-oxadiazo |1-3-yi)phenyl] ethyl] -
N-methylcarbamate as yellow crude oil.

LC-IVE (ES miz): 437 (M+l) .
Step (v) =ynthesis of (5)-1-((2)-2-(3-(5-methyl- 1,2,4-oxadiazol-3 -yl)phenyl)-2 -( metl*lamino)
elhyl)pyrrokdin-3 -ol

N-G

W

Into a 50-mL round-bottom flask, was placed a solution of benzyl N-[(13)-2-[(3=)-3-
hydroxypyrrolidin- 1-yI] -1-[3-(5-methyl- 1,2,4-oxadiazol-3 -yl)phenylj ethyl] -N-
methylcaibamate (400 mg, 0.92 mmol, 1.00 equiv) in concentrated hydrogen chloride
aqueous (10 mL) . The resulting solution was stirred for 3 hours at 0% in an oil bath. The

reaction mixture was cooled to room temperature. The resulting solution was washed with
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dichloromethane (4x20 ml_) and the aqueous layer was concentrated under vacuum. The
residue was diluted with 20 mL. of methanol. The pH value of the solution was adjusted to 8-9
with ammonia. The resulting mixture was concentrated under vacuum. The residue was
applied onto a sihca gel column and eluted with dicMoromethane/methanol (10/1). This
resulted in 110 mg (40%) of (39)-1-[(29)-2-(3-(5-n¥4th"4.2,4-oxadiasd-3-")pher5il]-2-
(meth*amino)em”p”didin-3-ol as yellow oil.

LICIVE (ES, myz): 303 (M+).

Example 17-h
(5 1-((5)-2-(3-ethynylphenyl)- 2-(methylamino e thy Dp yrrolidin- 3-01

Ny

Step (i) Synthesis of (S)-1 {(S)-243 hromophenyl)-2-(m ethylamlro) ethyd) prarolidin3 -ol
ar

WY

To a solution of [(13)-1-(3IDromophenyl)-2-[(33)-3-[ (tert-
I-¥tyldirn ethyl slyl)oxy] pyrrolidin-1 -w]ethsd] i rmethsd jarmane (3 g, 1.26 mmol, 1.00 equiv) in
methanol (25 mL). This was followed by the addition of hydrogen chloride agueous (12N in
water, 4g) dropwise with stirring at 0°C. The resulting solution was tirred for 1 h at 20%2.
The pH value of the solution was adjusted to 8 with saturated aqueous sodium bicarbonate.
The resulting aqueous solution was extracted with DCIMeH(20:1,5x20 mL) and the
organic layers combined. The resulting organic layer was washed with brine (2::0mL), dried
over anhydrous sodium sulfate and concentrated under vacuum. This resulted in 2.8 g (crude)
of (33)- 1-[(2=)-2-(3-bromophenyi) -2-( methykmino)ethyl] pyrrolidin-3-ol asbrown crude oil .
LC-IVE (E5, miz): 299 (M+l ).

Step (i) Synthesis of (9)4-((9)-2-(methylamino)-2-(3-
((trimemylsilyl)ethynyl)phenyl) emyl)pyrrohdin-3 -ol
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Ao

H

To a solution of (3S)-1-[(23)-2-(3-bromophenyl)-2-(]nethy ™ nioether]] pyrrolidin-3-
ol (2.8 g, 9.26 mmol, 1.00 equiv) in TEA (15 ml_), were added eulynyltrimelhylsilane (54 mg,
0.55 mmol, of13 equiv) and Cul (200 nig, 1.05 mmol, (1112 equiv) under nitrogen. Following
Pd(PPh3)+ {93 mg, 0.01 mmol) was added. The resulting solution was stirred for 40 h at 50
in an oil bath. The resulting mixture was concentrated under vacuum. The residue was
purified by silica gel column and eluted with dichlorome Ihane/methanol = 20: 1. This resulted
n 13 g (44%) of (39)4-[(29)-2"methykmino)-2-[ 3-[2-
(trimemylsHyl)ethynyl] phenyl] ethylj pyrrdidin-3-ol asbrown oil.
LJC-IVE (ES, miz): 317 (MH).
Step (iii) Synthesis of (3)-1-((Z)-2-(3-ethynyl phenyl) -2-( methylamino)etr”)pyrrolidin-3-ol

A

Into a 50-mL round-bottom flask, was placed a solution of (33%)-1-[(2=)-2-
(methylamino)-2-[3 -P-(trimethyl*djethymed] phenyd] ethod] prrrolidin-3-01 188 g, 341
mmoL 1.00 equiv) in methanol (15 mL). This was followed by the addition of potassium
hydroxide in water (20%, 10 mL) dropwise with stirring at 0%Z. The resulting solution was
stirred for 2-3 h at 20%2. The pH value of the solution was adjusted to S with hydrogen
chloride agueous (2 5I4l) . The resulting mixture was concentrated under vacuum and diluted
with of water. The resulting agueous solution was extracted with dichbromelhane/mellianol
(10:1, 5x10mL) and the organic layers combined. The resulting organic layer was washed
with brine (2x30mL). dried over anhydrous sodium sulfate and concentrated under vacuum.
The residue was purified by Prep-TLC  with  dicluoromethane/methanol/
TEA(20:] :0.003,viVF). This resulted m 440 mg (55%) of(39)-1 -[(2S)-2-(3-ethynylphenyl)-2-
(methylamino) ethyi] pyrrdidin-3 -ol as yellow oil.

LC-IVE (ES, myz):245(M+l ).
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Example 18-h
(5 1-0(5)-2-(methylamine }- 2-(3-(5-(irifluore me thyl)- 1,2, 4-0xad tazol 3 -

yi Jphenyhet hji Jpjr o] din-3-ol
“ T Woon

Step (i} Synthesis of benzyl ((5)-2-((5)-3-((tert-butyldiiriethdsilydiox v marolidin-1 4)-1-(3-
(5-(trifluoro methyl)- 1,2,4-oxadia30l -3-3d)phenyl)ethyi)(nie thyi)c arbamate

SEe.
e

Into a 100-niL round-bottom flask, was placed a solution of benzyl N-[(15)-2-[(3 2)-3-
[(tertIDutyldmemylsnyl)oxy] py” lidiri-1-%d] -1-P-(N-hydroxycarbamimidoyl) phenyl] ethylj -
N-methylcarbamate (1 g, 190 mmol.. 1.00 equiv) in pyridine (10 mL) . To the solution was
added (CFsCO)iO (1.2 g, 3.00 equiv). The resulting solution was stirred for 3 hours at 110
in an oil bath. The resulting mixture was concentrated under vacuum. The residue was
purifie d by Prep-TLC with dicMoromethane/methanol  (10:1). This resulte d in 039 g (34%) of
benzyl N-[( 1=)-2- [(3Z)-3- [(tert-butyldimMh”silyl)oxy]  pyrrolidin-1 -yl] - 1- [3- [5-(trifluoro
metl*J- 1" oxadiazol-S-"phenyl] ethyl] -N-methylcarbamate asyellow oail.

LJC-IVE (ES, miz): a05 (IWH1).
Step (ii) Synthesis of (5)- 1-((5)-2-(n¥ithykmino)-2-(3-(5-(trifluoromethyl) -1,2 A-oxadiazol-3-

1) pheny) ethyi)pyrrahdin-3-ol
oo

o
~N
H
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Into a 25-mL seadled tube, was placed a solution of benzyl N-[(1S)-2-[(39)-3-[(tert-
butyldimethylsHylJoxy] pymkdin-1 -ylI] - 1-[3- [5-(trifluoromethyl)- 1,2,4-oxadiazol-3 -
yl] phenyl] ethyl] -N-methylcarbamate (14 g, 2.32 mmol, 1.00 equiv) in concentrated hydrogen
chloride agueous (15 niL). The resulting solution was stirred for 3 hours at SO*C in an oil bath.
The resulting mixture was concentrated under vacuum. The crude product (2 g) was purified
by Flash-Prep-HPLC with the following conditions (IntelFlash-1): Column, CIS silica gdl;
mobile phase, 0.5% ammonia water/acetordtrile=100:1 increasing to 5% ammonia
water/acetordtrile= 100:45 within 30 min; Detector, UV 254 urn. This resulted in 0.S g (97%)
of (35)-1-[(2=)-2-(methylamino)-2- [3- [5-(trifluoromethyl) -1,2,4-oxadiazol-3-
yl] phenyl] emyl]pyrrohdin-3-ol as yellow ail.
LC-IVE {ES, mut): 357 (IVH1).

Example 19-h
(5 | -((%4-2-(neethyi amdne)- 2-¢3-(thiaM | -2 -yl )p he nyDethy )p ¥t 1070 in -3-0l

-OH
O
|
Step (i) Synthesis of benzyl (S} 4 Shromaophenyld-2+{SISiitert-butyl dirnethylzild by

pyrrolidin- 1-yl)ethyi)(methyl)carbamate

o

I
Into a 250-mL round-bottom flask, was placed a solution of [(IS)-I-(3-bromophenyl)-

2-[(33)-3-[(tert-butyidin¥ithylsnyl)oxy]p®  rolidin-1-wlethsd](raethyl)amine (62 g, 15.00
mmol, 1.00 equiv) in ethyl acetate :water(5: 1) (5o mL) . To it was added potassium carbonate
(2.7 g, 19.54 mmol, 130 equiv) followed by benzyl chloroformate (3.1 g, IS.17 mmol, 121
equiv) dropwise at 5-10%C in ice-water bath. The resulting solution was stirred for 2 hours at
25*C and diluted with 50ml of brine. The resulting agueous solution was extracted with ethyl

acetate (31100 mL) and the organic layers combined and dried over anhydrous sodium sulfate
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and concentrated under vacuum. This resulted in 7.5 g (crude) of benzyl N-[(1S)-I-(3-

methylcarbamate asyellow oil.

LIC-IVE (ES, miz): 549 (M+ ).

Step (ii) Synthesis of benzyl ((S)-2-((9)-3-((tert-bu ¥ari ¥ithyisily®  xvprrrolidin-1 -v1)-1-
(3-(4,4,5,5 -tetramethyl- 1,3,2-dio xaboio lan-2-yl) phenyl)ethyi)(me thyi)carbamate

<
LD

Into a 250-nl_ 3-necked round “bottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of benzyl N-[(1S)-1 {(3Jsromophenyl)-2-[(3S)-
3-[(tert-butyldimemylsilyi)o: 3 pryrrolidin-1-v) ethyd] -H-mmethylcatbarmate (2.0 g, 3.65 mmol.
1.00 equiv) in 1,4-dioxane (100 mL). Then KOAc (720 mg, 7.34 mmol, 2.01 equiv) and
4,4,5,54etramethyl-2-(3,3,4,4-te  tramethylbor olan-1 -yi)-l 3 2 -dioxaborolane (1.85 g, 7.40
mmol, 2.03 equiv) were added. Following FdidppfjClj (530 mg, 0.72 mmol, 0.20 equiv) was
added. The resulting solution was stirred overnight at SO°C in an oil bath under nitrogen
atmosphere. The resulting mixture was concentrated under vacuum. The residue was applied
onto a silica gel column and eluted with ethyl acetate/petroleum ether (1:5). This resulted in
1.95 g (90%) of benzyl N-[(IS)-2-[(35)-3-[(tert-butyldimethylsnyl )ox 3 pyrrohdin-l -yi]-I-[3-
(tetramethyl- 1,3,2-dioKabor olan-2-yl) phenyl] ethyl] -N-methylcarbamate asy ellow ail .

LC-M3 (ES, miz): 595 (MM)
Step (iii) Synthesis of benzyl ((S)-2-((9)-3-((tert-butyldin¥ithyisil® oz prrolidin-1 -v)-1-
(3"thkzol-2-yl)phenyi)ethyi)(n¥ithyl)carbamate

Irto a 250-mL 3-necked round -bottom flask purged and maintained with an inert
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amosphere  of nitrogen, was placed a solution of benzyl N-[(1S)-2-[(3S)-3-[(tert-
butyldimemylsnyl)oxy] pyirohdin-1 -yl] - 1-P-(tetramethyl- 1,3.2-dioxaborolan-2 -

ji)phenyT] ethyl] -N-memylcarbamate (1.9 g, 3.20 mrnol, 1.00 equiv) in tetrahydrofuran: water
(5:1) (120 ml_). Then potassium carbonate (330 mg, .37 mmoL 1.99 equiv) and 2romo- 1,3-
thiazole (1.05 g, 6.40 mmol, 2.00 equiw) were added. Following Pd{PPhz}y (740 mg, 0.64
mmoL 0.20 equiv) was added. The resulting solution was stirred overnight at 0% in an oil
bath under nitrogen atmosphere. The resulting mixture was concentrated under vacuum. The
residue was applied onto a silica gel column with ethyl acetate/petroleum ether (1:2). This
resulted in 560 mg (32%) of benzyl N-[(1S)-2-[(39)-3-[(tert-
butyldimethylsilyl)oxy] pyrrohdin-1 -yl] - 1-[3-(1,3-thiazol-2 -yl) phenyl] ethyl] -N-
methylcarbamate asyellow oil.

LC-IVE (ES ms); 552 (M+l).

Step (iv) Synthesis of (9S-I -((9)-2-(methykmino)-2-(3-(thiazol-2-
jiphenyl) emyl)pyiTohdin-3-ol

D
H"H
|
Into a 50-mL sedled tube, was placed a solution of benzyl N-[(IS)-2-[(39)-3-[(tert-

butyldimethylsilyl)oxy] pyrrohdin-1 -yl] - 1-[3-( 1,3-thiazol-2 -yl) phenyl] ethyl] -N-
methylcarbamate (560 mg, 1.01 mmoL 1DO equiv) in methanol (1 mL) and concentrated
hydrogen chloride agueous (6 mL). The resulting solution was stirred for 6 hours at Z0*% in
an oil bath The resulting solution was concentrated under vacuum and diluted with methanol.
The PH value of the methanol solution was adjusted to 8 with ammonia water (30% in water) .
The  resulting solution was concentrated and purified by slica gd
colum{dichloromethane/me tharol=100/13. This resulted in 350mg of (=)-1-((Z)-2-
(methylanuno)-2-(3-(1hkml-2-yl)ph*  redlethsd)prrrolidin-3-0l as yellaw oil.

LC-IVE (ES, mis):303 (M+l ).

Example 20-h
(38k1-(2-(3-(1 2 4-oxadiaz»k3- yDp henyl - 2-(methy 18 winojethyDp yriviid m-3-ol
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Step (i) Synthesis of benzyl (1-(3-(1,2,4-oxadkzol-3-yl) ptenyi)-2-((S)-3-((tert-
butyldimemylsnyl)oxy)pyno”  din-1 -y jethid )i roethed joarkba mate

.-%

~N D-ﬂ'l‘ﬂs
e

Into 50ml round -bottom flash purged, was placed a solution of benzyl N-[(15)-2-
[(3S)-3-[(tert-butyldin¥ethylsilyl)oKy3pyrmhdin-l-yiJ -1-[3{N-hyrdvoxyeatharmivd doyl)
phenyl] ethyl] -N-methylcarbamate (300 mg, 0.56 mmol, 1.00 egui+) in trimethyl ortho formate
(8 mL). Following boron trifiuoride ethyl ether (2 drops) was added The resulting solution
was stirred for 2 hours at 804Z. The mixture was diluted with 40 mL of ethyl acetate and the
result solution was washed with water (3x1[1 mL) and sodium bicarbonate (2x10 mL). The
organic layer was dried and concentrated The residue was purified by prep-TLC with
petroleum ether/ethyl acetate=4:1 . This resulted in 250 mg ofbenzyl N-[(IS)-2-[(3S)-3-[(tert-
butyidimethylsilyl)oxy] pyrrohdin-1 -yi] - 1-[3-(1,2,4-oxasiialo1-3-yl)phenyij ethyl] -N-
methyicarbamate asyellow oil.
LC-IVE (ES, méz): 537 (M+l).
Step (ii) Synthesis of (3S)-1-(2-(3-(I,2.4-oxadi azol-3-yl)phenyl) -2 n¥itlerlamirojethsd )

pyrrolidin-3-ol
D

Into 50ml of sealed tube, was placed a solution of benzyl N-[(IS)-2-[(3S)-3-[(tert-
butyldimelhylsilyl)oxy] pynohdin-1 -yi] - 1-[3-( 1,2,4-oxadi¥£01-3-yljphenyi] ethyl] -N-
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methylcarbamate (1.5 g, 2.79 mmol, 1DO equiv) in concentrated hydrochloride agueous (30
mL). The resulting solution was stirred for 3 hours at #OT. The mixture was concentrated
under vacuum. The residue was dissolved in DCM (20mL) and basified with Et*N. The
mixture was concentrated under vacuum. This resulted in 14 g (crude) of {3=-1-[{23)-2-
iroetbedarianog -2-[3-01,2, 4-oxadiazol-3 1) phenyd] ethed] pyrrolidin-3-ol asabrown solid.
LC-IVE (E3, mfz): 289 (M+)

Example2 1-h
(5)-1-((5) -2-(3-( 1H-imida2al -2-yl)phenyl)-2-(methykmino)  ethyl) pyrrolidin-3 -ol
H

[ D~on
Hi" N
Step (i) Synthesis of N,N-din¥thyl-IH-imida3ole-l  -sulfonamide

I5t
Into a 250-ml, 3-necked round “bottom flask purged and maintained with an inert

atmosphere of nitrogen, was placed a solution of IH-imidazole (3 g, 44.07 mmol, 1.1 equiv)
in dichloromethane (100 mL), TEA (4.15 g, 4111 mmoL 1.0% equiv). This was followed by
the addition of N,N-dimethyisultamoyl chloride (5.46 g, 38.02 mmoL 1.00 equiv) dropwise
with stirring at 0%C. The resulting solution was stirred for 20 h at room temperature. The
solids weze filtered out. The filtrate was washed with water (3x1 00l ) and brine (I xXIOOmL).
The organic layer was dried over anhydrous sodium sulfate and concentrated under vacuum.
The residue was applied onto a silica gel column with dicl*romelhane/methanol  (0-100/1).
This resulted in 5.77 g (87%) of N.N-din"thyl-IH-iimdazde-I-sulfommide as light yellow
oil.
LC-M5 (ES, m/z): 176 (M+) .
Step (ii) Synthe sis of 2-bromua-N,N-dimethyl- 1H-imidaaole -1-sulfonamide

Br, (4] ;

o1
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Into a 250-niL 3-necked round-hottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of N,N-dimethyl-l H-imidazole-1-sulfonamide
(3.77 g, 21.52 mmol, 1.00 equiv) in tetrahydrofuran (50 mL). This was followed by the
addition of n-BuLi (9.5 mL, 1.10 equiv, 2.5 N) dropwise with stirring at -7%%_. The resulting
solution was stirred for 30 min at -7SZ'. To this was added a solution af tetrabromomethane
(7.86 g, 23.70 mmol, 1.10 equiv) in tetrahydrofuran (20 mL) dropwise with stirring at -78*C.
The resulting solution was allowed to react, with stirring, for an additional 30 min a -78*C.
The resulting solution was allowed b react, with stirring, for an additional 2 h at room
tempsrature. The reaction was then quenched by the addition of 100 mL of water/ice. The
resulting solution was extracted with ethyl acetate (4x70mL) and the organic layers combined.
The resulting mixture was washed with water (2x70mL) and brine (2x70mL). The mixture
was dried over anhydrous sodium sulfate and concentrated under vacuum. The residue was
applied onto a silica gel column with ethyl acetate/petroleum ether (0-1/1). This resulted in
3.47 g (63%) of 2-bromo-N,N-din¥ithyl-IH -imida2Dle-|-silforam de as abrown solid.
LC-IVE (E5, mi9): 254 (M+1) .

Step (iii) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldiri¥ihylsilyl)oxy)pyrrolidm -1-v)-1-
(3-(1-(N,N-dimethylsulfamoyl)- 1H-imidazol-2-yl)phenyl )ethyiX methyl)carbamate
!

Into a 250-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a  solution of benzyl N-[(1S)-2-[(39)-3-[(tert-
butyldimethylsilyl)oxy] pyrrohdin-lI -yl]-1-[3-(tetramethyl- 1,3,2-dioxaborolan-2 -yl)phenyl]
ethyl] -N-methylcarbamate (2.0 g, 336 mmol, 1.00 equiv) in dioxaneH; O (60/10mL), 2-
bramo-N-N-dimelhyl-I H-imidazole-l-sulfonamd & (1.27 g, 5.00 mmol, 150 equiv),
ptassum carbonate (930 mg, 6.73 mmol, 2.00 equrv), Pd(PPh3)+ (770 mg, 0.67 mmol, 0.20
equiv) . The resuiting solution was stirred for 16 h at so%Z* in an oil bath. The reaction mixture
was cooled. The reaction was then quenched by the addition of 100mL of water/ice. The
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resulting solution was extracted with ethyl acetate (4x50 mL) and the organic |ayers combined.
The resulting mixture was washed withbrine (4x50 mL), dried over anhydrous sodium sulfate
and concentrated under vacuum. The residue was applied onto a silica gel column with ethyl
acetate /petroleum ether (0-1/1). This resulted in 1.1 g (51%) of benzyl N-[(15)-2-[(3 2)-3-
[(tertIDutyldimethylsnyl)oxy]py™  hditi-1-%] -1-[3-[I -(dn¥ihylsulfamoyl)-IH-imidazol-2-

yv1 phenyl] ethy[] -N-methykarbamate asyellow oil .

LC-IVE (ES, miz):a42 (M+).

Step  (iv) Synthesis of  (-1-((9-2-(3-(IH-iirridazol-2-yl)phen®  -2-{methylarming)
elhyl)pytToudin-3 -ol

N A

Into a 100-mL round-bottom flask, was placed a solution of benzyl N-[(15)-2-[(32)-3-
hydroxypynolidin-  1-yI] -1-[3-(1 H-imidazol-2-yl) phenyl] ethyl] -N-methykarbamate (11 g,
2.62 mmol, 1.00 equiv) in core . hydrogen chloride agueous (30 mL). The resulting solution
was dtirred tor 2 h at 80% in an oil bah The reaction mixture was cooled to room
temperature. The resulting solution was washed with dichloromethane (4x20mL) and the
agueous layer was concentrated under vacuum. This resulted in 80 mg of (3=)-1-[(2 =)-2-[3-
(IH-imidazol-2-yl)phenyl]-2  -(ri%ithyk rmnaojethyd] prarolidin-3-o0l asabrown crude solid.
LC-IVE (ES, rafs): 287 (M+).

Example 22-h
(S 1 -((S9-2-(3-(hut- 1 Ti- 1 -¥¥ henyl)2-(methylajni noyeth yIip yr rol i n-3-ol

WEv.

Step () Synthesis of (9)-1-(3-(but-l  -yn-I -yl)phenyl)-2-((S)-3-((tert-
butyldimelhylsnyl)oxy)pyiro lidin-1-1}-M-tnethyletharanine



WO 2013/131408 PCT/CN2013/000230
153

~N D?lﬂTEB
H

To a solution of [(15)-1 {3Jaro mophenyl)-2-[(35)-3- [(tert-butyld irnethrd sil )
oxy] pyrrolidin - 1-yl]ethyd](tnethydlarine (2.5 g, 6.05 mmol, 1.00 equiv), Pdj ;dba);CHCl
(634 mg, 0.60 mmol, 0.10 equiv), PPhs (631 mg, 241 mmoL 0.40 equiv) and Cul (229 mg,
1.20 mmol, 020 equiv) in TEA (25 mL), was introduce d but- 1-yne (1.62 g, 2%.95 nunol. 4.95
equiv). The resulting solution was stirred for 60 hours at £0% in a 50-ml_ sedled tube. The
solution was concentrated and the residue was applied onto silica gel column (EA:PE=1 :5).
This resulted in 14 g (60%) of [(13)- -[3<{but-1-"-1 -31)phensd] -2-[(3S)-3-[(tert-
btyddira ethrd sil wjox ] pyrrolidin -1 -yllemyl](methyl)anune asyellow oil.
LC-IVE (ES, m/z):387 (M+l )
Step (i) (2)-1-((2)-2-(3-(but- 1-yn- 1-yi)phe n*)-2-(methmino)eth™) p™r Olidin-3-ol

NEY.

H

To a solution of [[ 1=)- 1-[3-{but-l -5m- 1-31) phenyl] -2-[(33)-3- [(tert-
butyldimemylsilyl)oxy] pyrrolidin- 1-yl]elhyl](n¥thyi)amine (1.4 g, 332 mmol, 1.00 equiv) in
methanol (60 mL), was added concentrated hydrogen chloride agueous (10 mL) at 0°C. The
resulting solution was stirred for 2 hour at 25"~ . The resulting mixture was adjusted pH to 7
with saturated agueous NaHCOs. The mixture was concertiated under vacuum. The resulting
aqueous phase was extracted with ethyl acetate. The combined 0-¥%anic layers were dried over
Ma;50+ ard concentrated under vacuum. The residue was applied on to prep-TLC
(dicMoromethane:melharid:ar firnicinia =100: 10:1). This resulted in 550 mg (56%) of (32)-1-
[(29)-2- [3-(but-l -yn-1-yl)phenyl] -2”~methylanuno) ethyI] pyrrohdin-3 -ol as yellow oil .
LC-IVE (E5, miz): 273 (M+]).

Example 23-h
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3-((S)-2-((S)-3(Gteri-butyid imethyksily Doxy)pyrrokidin-1-yD-1-(me thylamine ethyl} N-
(2,2,2-1rif huoi neithy]in enxami de
[+
N
\u D"ﬂTﬂﬂ

Into a 100-mL round-bottom flask, was placed a solution of 3-[{ 1=)-2-[(3=)-3-[(tert-
butyldimethyl slylyox i pyrrolidin-1 -] -1-{methsdaminojeth d]benzoic  acid (2.04 g, 539
mmol, 1.00 equiv), CF3CH3NHg (2.67 g, 26.97 mmoL 5.00 equiv) and DIEA (2.09 g, 16.17
mmol, 3.00 equiv) in N N-dimethylforniamide (20 mL). To the solution was added HATU
(2.26 g, 5.94 mrnol, 1.10 eguiv). The resulting solution was stirred for 1 hour at 25'C. The
resulting solution was diluted with 100 mL of ethyl acetate. The resulting mixture was washed
with water (3x50 mL). brine (3x50 mL), dried over anhydrous sodium sulfate and
concentrated under vacuum. The residue was applied onto a silica gel column with
dichloromethane/methanol (100: 1). This resulted in 12 g (48%) oi 3-[({15)-2-[(35)-3-[{tert-
butyldimethylsilyl)oxy3pyrrohdin-1 -yl] - 1-(methylamino)ethyl] -N-(2 2 2 -
triiluoroethyi)ben2amide astight brown oil.
LC-IVE (ES, m/z):460 (M+l)

Example 24-h

3-((S-2-((S) 3 ((tert-hutyld imethylsily Doxy)pyrrolidin.1-yD)- 1-(me thylaminoethyD- N,
dine thylbenzamide

Step (i) Synthesis of ethyl 3-acetylbenmate
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Into a 1-L round-bottom flask, was placed a solution of 3 -acety-bensoic acid (50 g.
304.58 mmoL 1.0 equiv) in etVianol (500 mL). This was followed by the addition of sulfuric
acid (30 g, 305.88 mmoL 1.00 equiv, 98%) dropwise with stirring at QY. The resulting
solution was stirred for 16 hours at Z0%. The resulting mixture was concentrated under
vacuum. The residue was dissolved in 100 mL of Hg_l. The resulting solution was extracted
with ethyl acetate (3x200 mL) and the organic layers combined The resulting mixture was
washed with water (2x1 000 mL), brine (2x100 mL), dried over anhydrous sodium sulfate and
concentrated under vacuum. This resulted in 53 g (crude) of ethyl 3-acetylben2oate asbrown
oil.

Step (ii) Synthesis of ethyl 34(2-brorcacetylihenzoate

Into a 1000-mL round-bottom flask, was placed a solution of ethyl 3-acetylbenzoate
(48 g, 249 .73 mmol. 1.00 equiv) in MITBE (600 mL) . T o the solution was added PTAP {95.9
g. 25505 mmoL 1.02 equiv). The resulting solution was stirred for 1.5 hours at 0°C. The
resulting mixture was washed with saturated IMa; 5,05 agueous (4x400 mL), water (3x300 mL)
and brine (2x300 mL). The mixture was dried over anhydrous sodium sulfate and
concentrated under vacuum. This resulted in 63.3 g (crude) of ethyl 3-(2-
bromoacetyl )ben2nateas brown oil.

Step (iii) Synthesis of (S)-ethyl 342Jiramo-1 -hydroxyethyl)berL 2Date

B wo
Into a 250-mL round-bottom flask, was placed a solution of 5 -Met-CBS (9.2 g, 40.53
mmoL 0.50 equiv) and DEA.BHj (13.2 g, 80.98 mmoL 1.00 equiv) In MTBE (84 mL). This
was followed by the addition of a solution of ethyl 3-(2 brornoace tylihenzoate (22 g, 81.15
mmoL 1.00 equiv) in MI'BE (20mL) dropwise with stirring at 400 in 1 hour. The resulting
solution was stirred for 8 hours at 25%. The reaction was then quenched by the addition of 44
mL of methanol and 57 mL of hydrogen chloride agueous (3N) at 1%_'. The resulting solution
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was extracted with ethyl acetate (3x200 mL) and the organic lasmrs combined. The resulting
mixture was washed with water (3x100 mL), brine (3x100 mL). dried over anhydrous sodium
sulfate and concentrated under vacuum. This resulted in 19.5 g (88%) of ethyl 3-[(19)-2-
bromo-I-hydroxyethyl]berLiDate asyellow oil.
Step (iv) Synthesis of (S)-ethyl 3-(oxiran-2-yl)ben2Date

o

Into a 250-mL round-bottom flask, was placed a solution of ethyl 3-[(IS)-2-bromo-I-
hydroxyethyl]ben3cate (12 g, 43.94 mrnol, 100 ecjuiv) in ethanol (120 mL). To the solution
was added potassium carbonate (12 g, 86.82 mrnol, 2.00 equiv). The resulting solution was
stirred for 30 min at 0*0. The resulting solution was allowed to react, with stirring, for an
additional 30 min at 25%i. The solids were filtered out. The resulting mixture was
concentrated under vacuum. The residue was dissolved in 100 mL of ethyl acetate. The
resulting mixture was washed with water (3x50 mL), brine (3x50 mL), dried over anhydrous
sodium sulfate and concentrated under vacuum. This resulted in 7.3 g (crude) of ethyl 3-[(25)-
oxiran-2-y[|ben2nate asbrown oil.

Step (v) Synthesis of ethyl 3-((S)-2-((S)-3-((tert-butyldin¥ithyisi® o W prrrolidin-1 -yi)-1-
hydroxyethyl)be naoate

i FZoms

Into a 250-mL round-bottom flask, was placed a solution of ethyl 3-[(2S)-oxiran-2-
yTJbensoate (5.9 g, 30.70 mmoL 1.00 equiv) in ethanol (60 mL). To the solution was added
(39)-3-[(tert-butyldimethylsilyi)oxy]  pyrrolidine (7.5 g, 3724 mmol, 1.20 equiv) . The
resulting solution was stirred for 15 hours at 70*C in an oil bath. The resulting mixture was
concentrated under vacuum. The residue was dissolved in 80 mL of ethyl acetate. The
resulting mixture was washed with 0.5N hydrogen chloride agueous (2x50 mL), water (3x30

mL) and brine (3x30 mL). The mixture was dried over anhydrous sodium sulfate and
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concentrated under vacuum. This resulted in 70 g (crude) of ethyl 3-[(15)-2-[(39)-3-[(tert-
butyldimemylsuyljoxy] pyirohdrn-1 -yl] - 1-hydroxyemyl] benzoate asbrown oil.
LC-M5 (ES, mfz): 394 (M+l).
Step (vi) Synthesis of ethyl 3-((S)-2-((S)-3-((tert-butyldin¥ithyisi® oz v marolidin-1 -v)-1-
(methyl ami no) ethyl)b enzoate

[+

A T2

Into a 250-mL round -bottom flask, was placed a solution of ethyl 3-[(I S)-2-[(39)-3-
[ (tertJautyldmemylsnylJo-iylpyrrohdm  -1-%d] -1 -haahroxorethed] berzoate (70 g, 17.7S mmol,
1.00 equiv) and TEA (9.1 g, 82.93 mmol, 5 [0o equiv) in dichloromethane (70 mL). To the
solution was added MsCI (6.2 g, 3.00 equiv) at 0*C. The mixture was stirred at 0*C for 30 min,
and stirred for 1 hour at 25 . Then methanamine (37.2 g, 1.20 mol, 201 equiv) was added.
The resulting solution was stirred for 20 hours at 30°C. The resulting solution was diluted
with 100 mL of DCM. The resulting mixture was washed with water (3x50 mL) and brine
(3x50 mL), dried over anhydrous sodium sulfate and concentrated under vacuum. This
resulted in 8.1 g (crude) of ethyl 3-[(13)-2-[(33)-3-[(tert-butyldimethylsilyl)ox”  pyriOlidin-I -
yV H-(n¥thylarniriQ)ethyl]benzoate asbrown oil.
LC-MS (ES, miz): 407 (M+I).
Step (vii) Synthesis of 3-((S)-2-((9)-3-((tert-butyldiri¥thyia®  oxvmarolidin-1 -v)-1-

(methylamL no)emyl)benzoic acid

H

{ Froms
HN
I
Into a 100-mL round -bottom flask, was placed a solution of ethyl 3-[(12)-2-[(3=)-3-

[(tertJDutyldmemylsnyl)oxy]pynohdm-I-y* -1 4 methdarminojethd]benzoate (22 g, 541
mmol, 1.00 equiv) in methanol/HjO(5/l) (12 mL). To the solution was added LiOH.HjO
(1.14 g, 27.17 mmol, 5.00 equiv). The resulting solution was stirred for 1 hour a 25*. The
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resulting mixture was caonzentrated under vacuum. This resulted in 256 g (crude) of 3-[(1S)-
2-[(35)-3- [(tert-butyldin¥ithylsil;ji)oxy] pyrrolidin- 1-yT] -1-(memykmino)e thyQbenzoic acid as
|l ow solid.

LJC-IVE (ES, miz): 379 (IVH1).

Step (viii) Synthesis of 3-((S)-2-((S)-3-((tert-bulyldin¥thytsi® oz prrrolidin-1 -31)-1-
(methyl ami no) ethyl) -N,N -dim ethydbensarmide

Into a 100-mL round-bottom flask, was placed a solution of 3-[(15}-2-[(32)-3-[(tert-
butyldimelhylsnyl)oxy]pym lidin-1-y]-1-{methdaminojeth d]benzoic acid (93.1 mg, 025
mmol, 1.00 equiv), MHM e .HCI(40 mg. 0.49 mmol, 2.00 equiv) and DIEA (95 mg. 0.74
mmol, 3.00 equiv) m N,N-dimethylformamide (4 l). To the solution was added HATU (140
mg, 0.37 mmol, 150 equiv). The resulting solution was stirred for 1 h at 25". The resulting
solution was diluted with 50 mL of ethyl acetateand the organic layer was washed with brine
(4x50 ml), dried over NagS_ and concentrated under vacuum. This resulted in 101.7 mg
(crude) of 3-[(19)-2-[(3S)-3-[(tert-butyldimemyla®  ydyoxy] prarolidin-1 -] -1 -(methslaroing)
ethyl] -N,N-ditnef ylbetizartUde asbrown oil.

LC-IVE (ES, miz): 406 (M+).

Example 25-h
(S 1-((S)-2-(methyla nine ) 2- (3-(5-(ixi fluoiy methyIx- 1,2, oxadiaz>0l-3 -yIphenyDethy)
pyrrolidiii-3-ol

(LD

Step (i) Synthesis of 3-((5)-2-((9)-3-((tert-butyldin¥ithyis”  oxhpmrrolidin-1 -3)-1-
(methyl ami no) ethyl)b enzonitrile
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CN

A 0TS

H

Into a 100-mL 3-necked round hiattom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of [@ 3)-I-(34Dromophenyl)-2-[(3S)-3-[(tert-
butyldimemylsilyl) o.i*pyirolidin-l -"eth"(mem)amLne (20 g, 4S.36 mmoL 1.00 equiv)
in N,N-dimethyiformamide (30 mL) . To the solution were added Zn(Cl); (7.1 g, 580 4% mmol,
1.25equiv) and pPd(PB4 1+(56 g, 4.34 mmol, 0.10 equiv). The resulting solution was stirred
ovemight at 20*C in an oil bath. The reaction was then quenched by the addition of 50 mL of
water. The resulting solution was extracted with ethyl acetate (5x10 mL), and the organic
layers combined. The resulting mixture was washed with water (2x150 mL) and brine (3x100
mL), dried over anhydrous sodium sulfate and concentrated under vacuum. The residue was
applied onto a silica gel column with dicMoromethane/methanol (30:1). This resulted in 13 g
(76%) of 3-[(19)-2-[(33)-3-[(tert-buty™ xthdsilyd)ox 9 prrrolidin-1 -] -1-
(meth*aminD)emyl 1b er.-Bmitrile asa light yellow solid.
LC-IVE (ES, mvz): 360 (M+ ).
Step (ii) Synthesis of benzyl ((3)-2-((3)-3-((tert-butyldimemyisn™ oy pmrolidin-1 +d)-1-(3-
cyinophenyl) ethyl)( methyl)carbamate

. D'-DTBE
b

Into a 100-mL round-bottom flask, was placed a solution of 3-(2-[3-[(tert-
butyldimemylsnyl)oxy]pyjro lidin-1-y]-1-{methsdaminojeth i benzontile (7 g, 19.47 mmol,
1.00 equiv) in ethyl acetate/water (50/10mL). This was followed by the addition of potassium
carbonate (3.5 g, 2532 mmol, 1.30 equiv) for portions with stirring at 0*C in awater/ice bath.
The resulting solution was stirred for 20 min at 0*°C in a water/ice bath. Then benzyl
carbonchloridate (4 g, 23.45 mmol, 120 equiv) was dropwised at 0*C in a water/ice bath
Then it was warmed to 20*C and stirred for 3 h at 20*C. The reaction was done, the resulting
solution was extracted with ethyl acetate (3x100 mL) and the organic layers combined. The

resulting solution was dried over anhydrous sodium sulfate and concentrated under vacuum.
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The residue was applied onto a silica gel column and eluted with ethyl acetate /petroleum ether
(1:4). This resulted in 4 g (42%) of benzyl N-(2-[3 -[(tert-butyldimethylsil +i)ox3] pyoolidrn-|
M- (i-cyamplinyl Jethyl N-methyl carbamate asyellow oail

LICIVE (EZ, m3a:494 (IVH1).

Step (iii) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldimemyisn®  ox v wrrolidin-1 -si}-1-(3-
(N-hydroxycarbarrimLdoyl) ~ phenyl)ethsd){methylicarbarmate

gm-l H'DH
- D-m
i

Into a 100-mL round bottom flask, was placed a solution of benzyl N-(2-[3 -[(tert-
butyldimethylsilyl)ox yjpyrrokdrn -1-yl] - 1-(3-cyanophe nyl)ethyl)-N-methylcarbamate 34 g,
6.93 mmol, 140 equiv) in ethanol (50 mL) .To the solution were added NHIOH HCI (1.2 g,
250 equiv) and triemykmine (1.4 g, 13.84 mmol, 2.00 equiv). The resulting solution was
stirred for 12 h at SO*C in an oil bath. The resulting mixture was concentrated under vacuum.
This resulted in 5.1 g (crude) ofbenzyl IM-(2-[3 -[(tert-butyldimet" wailylioxy prarolidin-] -vi]-
| -P {N-hydroxycarbamiridoylyphenyd] ethsd )-H-rne thyleatharmate asa solid.

LC-IWE (Ea, miz): 527 (IWIH).
Step (iv) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldiri¥ithylsilyl)o iy)pyra lidin-1-v)-1-
(3-(5 ~(trifluoro methyl)- 1,2,4 -oxadiazol -3-yl)phenyl)e thid){methyl) carbamate

H-}CF.
"L D'-DTE
Into a 100-mL round bottom flask, was placed a solution of benzyl N-(2-[3 -[(tert-
butyldimethylsilyl)oxy] pyiTokdrn-I -yl] - 1- P-iN-hydraxycarbaminmic”l Jphenyl] ethyl) -N-
methylcarbamate (2 g, 320 mmol, 1.00 equiv) in pyridine (20 mL). To the solution was addzd
(CF3C0):0 (2.4 g, 11.4 mmol, 3.00 equiv) . The resuiting solution was stirred for 3 h at 110*C

in an oil bath. The resuiting mixture was concentrate d under vacuum . The residue was applied

onto a preparation TLC with dichbrometrarie/methanol (10: 1). This resulted in 15 g (crude)
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of 1-P-(methykmino)-2- [3- [5-(trifluoromethyl) -1,2,4-oxadiazol-3-yl] phenyi] ethyl]
pyiTolidin-3-ol as yellowr oil.

LC-IWE (Ea, miz): 605 (IVIH ).

Step (v) Synthesis of (5)-1-((3)-2-(methylamino)-2-(3-(5-(trifluoromethyl)  -1,2,4-oxadiazol-3-
yl)phenyl) ethyl)pyrrolidin-3 -ol

Ao

Into a 50-niL sealed tube, was placed a solution of benzyl N-[(13)-2-[3-[(tert-
butyldimethylsilyijoxy] pyiroudin-1 -yl] - 1-[3- [5-( trifluoromethyl)- 1,2,4-oxadia2ol -3-
yl]p]¥anylJ ety 13-N-melnylcaibamate (149, 2.56 mmol, 1.00 eguiv) in methanol (50 ml_). To
the solution was added concentrated hydrogen chloride agueous (8 mL). The resulting
solution was stirred for 3 h at 20°C in an oil bath. The resulting mixture was concentrated
under vacuum. This resulted in 800 mg (87%) of | -P-(methykmino)-2-[3-[5-
(trif luoromethylj-1,2 4-oxadiam|-3-vi ] phenyl] ethy Upyirolidin-3-ol as oil.

LC-IVE (ES, miz}: 357 (M+).

Example 26-1}
IHN-4iethylr2-(3 -((5)-2{( S)-3-hyd roxyp ¥n ol Mi n- | -3 }- | -(methylamimepeihyTiphei u)xy)

e

Into a 100-niL round-bottom flask, was placed a solution of 2-[3-[(I 5i-2-[{35]-3-
hydrcerypraro lidin- 1-y1] - 1-(rrethsdaruno)ethsd] phenoxyacetc acid (432 mg, 1.47 mmol, 1.00
equiv) in N,N-dimemylfOrmamide (20 mL) .To the solution were added DIEA (569 mg, 4.40
mmol, 3.00 equiv), NEtj (537 mg, 1.36 mmol, 5.00 equiv) and HATU (615 mg, 1£2 mmol,

1.10 equiv). The resulting solution was stirred for 1 h at 25*0. The resulting mixture was
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concentrated under vacuum. The residue was applied onto a silica gel column with
dichloromethane/methanol (20: 1). This resulted in 580 mg of N,N-diethyi-2-[3-[(13)-2-[(33)-
3-hydrogyperaolidin-1 -yl] -1 -imeth”*niinojeth*pherio-i“acetamide as light sellow oil.
LIc-IVE (EZ, mfz): 350 (IVH1)

Example 27-h

(5 1-((%-2-(3-(5-ethyl-1,2,4-oxadiamt3-  vip henyD-2-(n* thy kaj wine )ethyDp yra lidm-3-
ol

Step (i) Synthesis of benzyl ((5)-2-((S)-3-((tert-butyldi raethyl silyliox 7 prrrolidin- s4)-1-(3-
(5-ethyl- ,2,4-oxadiazol-3-yi)phe rod jethid i rmethylicabarmate

13
oS

Into a 100-mL round-bottom flask, was placed a solution of benzyl N-[(15)-2-[(3Z)-3-
[ tertbmat yldireethyd sl ylox ] prrrolidin-1 -] -1 -[3 {H-badrox yeatharad ra dosd) phensd] ethed] -
N-methyicarbamate (2.3 g, 4.37 mmol, 1.00 equiv) in pyridine (30 ml_). To the solution was
added propanoyi propanoate (1.7 g, 133 mmol, 3.00 equiv). The resulting solution was
stirred overnight at 110*0. The resulting mixture was concentrated under vacuum. The
residue was applied onto a silica gel column with ethyl acetate/petroleum ether (0/100-1/30).
This  resulted in 12 g (49%) of benzyl N-[(13)-2-[(33)-3-[(tert-
butyldimethylsilyljoxy] pyrrohdin-1 -yi] - 1-[3-(5-ethyl-l 2, 4-oxadiazol-3-v) phe noyd] ethed] -H-
methyicarbamate asorange oil.
LIc-IVE (ES, miz): 565 (M+l)
Step (i) Synthesis of (9)-1-((S)-2-(3-(5-€thyl-1.2  4-oxadiazol-3-yl)phenyl)-2-
(methylamino) emyi)pyjrdidin-3 -ol
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Into a 10-ml_ round -bottom flask, was placed a solution of [(1S)-2-[(3S)-3-[(tert-
butyidimemylsnyl)oxy] pyrrohdin-1 -yi] - 1-[3-(5-ethyL-l .2, 4-nxadiazol-3-
yl)phenyl] emyij(nttmyl)amine (230 mg, 0.53 mmol, 1.00 equiv) in concentrated hydrogen
chlaride aqueous (2 mL). The resulting solution was stirred for 2 h at room temperature. The
resulting mixture was concentrated under vacuum. This resulted in 170 mg (crude) of (3S)-1-
[(29)-2- [3-(5-ethyl- 1,2,4-oxadiazol-3 -yl)phenyi] -2-(memylaminojelhyi] pyrrolidin-3-ol as a
black solid.
LIC-IVE (ES, miz):317 (M+).

Example 28-h
(5 1-((5)-2-(methyamine - 2-(3-(4-methylthiazoel 2- yDp he iy DethyDp yrrolid in-3-ol

Ao

H
Step (i) Synthesis of benzyl ((S)-2-((S)-3-((tert-buryldimemylsn®  oxwpmrolidin-1 +d)-1-(3-
(4-methyl 1hiazol-2-yl)phenyi) ethyl){ methyl) cathamate

3

mDm

e
Into a 50-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a  solution of benzyl N-[(1S)-2-[(39)-3-[(tert-
butyldimethylsilyl)oxy] pyrrolidin-1 -yi] - 1-[3-(tetramethyl- 1,3,2-diaxaborolan-2 -yl)phenyij
ethyij -N-methylcarbamate (800 mg, 1.35 mmol, 1.00 equiv) in 1.4-dio.iane:H20 (10/2 mL).
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To the solution were added 2-tironia-4-n¥ithyl-1,3-thkzole (358 mg, 2.01 mmol, 150 equiv),
potassium carbonate (316 mg, 2.72 mmol, 2.00 equiv) and Pd(PPhs)+ (316 mg, 0.27 mmol,
0.20 ecjuiv). The resulting solution was stirred for 16 hours at 80%Z. The resulting mixture was
concentrated under vacuum. The residue was applied onto a silica gel column with ethyl
acetate /petroleum  ether (1:10). This resulted in 032 g (42%) of benzyl N-[(I S)-2-[(39)-3-
[ (tertJautyidimemylsnylJo-iylpyrrolidm  -1-%d] -1-[3-(4-methyl-I ,3-thiaml-2-yi)pd¥nyi] ethyl] -
N-methylcarbamate as yellow oil.

LZ-IvE (ES, mdz): 566 (M+).

Step (i) Synthesis of (9)-1-((5)-24 methylar.um )-2-(3-(4-memylmiasd-2-yl)pJienyl)
emyl)pyrrohdin-3 -ol

(Do
N
H
Into a 25-mL round-bottom flask, was placed a solution of benzyl N-[(I S)-2-[(39)-3-

e

[ (tertJautyldimemylsnylJo-iylpyrrondm  -1-%d] -1-[3-(4-methyl-I ,3-thiazol-2-yl)phenyid ethyij -

N-methylcarbamate (160 mg, 0.28 mmol, 1.00 equiv) in concentrate d HCl agueous (5 mL).
The resulting solution was stirred for 2 h at ¥0'C. The resulting mixture was concentrated
under vacuum. This resulted in 150 mg (crude) of (33)-1 -[(23)-2 -P-(4-memyl-I,3-thiazol-2-
yl)phenyij -2-(methyiamino)ethyid pynQlidin-3-ol asyellow oil.

LC-IVE (ES, mJz): 318 (M+).

Example 29-h
(5 1-((%-2-(3-(5-methyl | ,3,4-thi adi azel -2-y1)p he nyI)y- 2 {me thylamineethyDp yrro Lidin -
3-ol
N-M
e Do

H
Step (i) Synthesis of 2-bronKi-5-memyl-I,3,4-thkdiazole



WO 2013/131408 PCT/CN2013/000230
165

|
.,E}E

Into a 250-mL  3-necked round-bottom  flask, HBr (20 ml, | 0@0 equiv, 40%) was
added. 5-n"myl-1 7 4-thkdkml-2-ar[une (2 g, 17.37 mmol, 1.00 equiv), water (20 ml) and
CuBr (250 mg, .10 equiv) were added in sequenc e. A solution of sodium nitrite (1.2 g. 17.39
mmol, 1.00 equiv) in water (50 ml) was added dropwise with stirring at 0*C in 30mins. The
reaction was stirred for additional 30 nun at 25*C. The resulting solution was extracted with
ethyl acetate (2x50 mL) and the organic layers combined. The resulting mixture was washed
with sodium bicarbonate aqueous (2x40 mL), dried over anhydrous sodium sulfate and
concentrated under vacuum. This resulted in 22 g (71%) of 2Jiromo -5-methyl-1,3,4-
thiadiaaole as ayellow solid.
Step (ii) Synthesis of tert-hutyl ((S)-2-((S)-3-((tert-butyldin® hed s I hocrdpma rolidine-1 -+)-1-
(3-(5 -methyl-1 [ ,4-thkdksDI-2-yl)phenyl)ethyl)(n¥.thyl)carbamate

Into a 50-mL 3-necked round -bottom flask purged and maintained with an inert
amosphere  of nitrogen, N,N-dimemylforrnamide (3 ml), tert-butyl (1R)-2-[(39)-3-[(tert-
brityldimethylsilyl)oxy]  pymhdin-1  -ylI] - 1-[3-(tetramethyl- 1,3,2-dioxaborolan-2 -
yl)phenyl] ethyl N-methylcarbamate (300 mg, 0.53 mmol, 1.00 equiv), 2-bromo-5-methyl-
I,3,4-thiadia2ole (105.48 mg, 159 mmol, 1.10 equiv), tetrakis(triphenylpliosphane) palladium
(30 mg, 0.03 mmol, 0.05 equiv), potassium phosphate (228 mg, 1.07 mmol, 2.01 equiv) were
added. The resulting solution was stirred for 16 h at 804, The resulting mixture was
concentrated under vacuum. The residue was applied onto a slica gel column with
dichloromethane/methanol ~ (10;1). This resulted in 120 mg (42%) of tert -butyl (I E)-2-[(3Z)-3-
[(tert™utyldimethylsilyl)oxy] pyrrohdin-1 -ylj -1-[3-(5-methyl- 1,3,4-1hiadial ol-2 -
yl)phenyl] ethyl N-methylcarbamate aslight yelbw oail.

LC-IVE (E5, mig):533 (M+l)
Step  (iii) Synthesis  of (D-1-((9-2-(3-(5-methyl-l 3 ,4-thiadiazol-2-yl)phe  nyl)-2-
(methylamino)  emyi)pyrrolidin-3-ol
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n-N

oA

Into a 50-mL round-bottom flask, concentrated hydrogen chloride aqueous (1.2 ml)
and tert-butyl (1R)-2-[(39) -3-[(tert”utyldirnemylsiiyrjoxy] pyrrolidin-1 -yl] -1-[345-methyl-
|,.3,4-thiadiazol-2-yl)phenyi]  ethyl N-methyicarbamate (120 mg, 0.22 mmol, 1.00 equiv) were
added. The resulting solution was stirred for 30 nun at 40°C:. The pH value of the solution was
adjusted to 8-9 with sodium bicarbonate . The resulting mixture was concentrated under
vacuum. This resulted in 72 mg (crude) of (39)-1 -[(29)-2-P-(5-memyl-| B A-1hkdiazol-2-
ylphenyij -2- { methylaraino) ethyd] prrrolidin-3-o0l as ayellow  solid.

LC-IVE (ES, mfg):319 (M+).

Example 30-1}
(5 1-0(5)-2-(3-(1,3,4-oxadiazol 2- yIiphenyI)- 2-(mei hylamine jethylpyrrolidin-3-ol

A

Step (i) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldimemylsn®®  ox v yyrrolidin-1 -5)-1-(3-
(hydrazine carbonyi) phenyl)ethyi)(memyl)car bamate
Q

Into a 500-niL round-bottom flask, was placed a solution of ethyl 3-[(1Z)-1-
[[(b enzyloxy)carbonyi] (methyl) amino] -2-[(3=)-3- [(tert-butyldirnethylsilyljoxy] pyrrohdin- 1-
yl] ethyl]benzoate (5.6 g, 10.3# rarrol, 1.00 equiv) it ethanal (100 rrl) . To the solution were
added hydrazine (16.3 g, 50%.66 mmol, 25.00 equiv). The e suiting solution was stirred for 16
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h at 80*C in an oil bath. The resulting mixture was concentrated under vacuum. The resulting
solution was diluted with 100 mL of ethyl acetate. The resulting mixture was washed with
water (3x50 mL) and brine (3x50 mL). The mixture was dried over anhydrous sodium sulfate
and concentrated under vacuum. This resulted infi[] g (crude) of benzyl N-[(15)-2-[(3=)-3-
[(tertJautyldimethylsilyi)oxyJd pyrrohdin-1 -yI]-1-[3-( hydrazinecarb onyL) phenyl] ethyl] -N-
methylcarbamate aslight yellow oil.

LC-IVE (ES, myz):527 (M+l)

Step (i) Synthesis of benzyl ((3)-1-(3-(1.3 ,4-oxadiazol-2-yl)phenyl)-2-((3)-3-((tert-
butyldimemylsnyl)oxy)py™  lidin-1 -y ethed )i roethed joarba mate

Into a 100-mL round-bottom flask, was placed a solution of benzyl N-[(15)-2-[(3 =)-3-
[(tertIDutyldimethylsilyl)oxyJd pyrrahdin-l -yT]-1-[3-( hydrazinecarb onyl) phenyl] ethyl] -N-
methylcarbamate (1.0 g, 1.90 mmol, 1DO equiv) in CH(OCHj)3 (15 mL). The resulting
solution was tirred for & h at 100%0 in an oil bath. The resulting mixture was concentrated
under vacuum. Purification by a silica gel column with diehlorome thane :MeOH (100:0-1 00:1)
resulted in 0.8 g (79%) of benzyl N-[(13)-2-[(33)-3-[(tert-but" methydsild oz pEarolidin -
1-yl] - 1-[3-( 1,3,4-oxadiazol-2 -yl)phenyl] ethy[]-N-me thylcarbamate aslight brown oil.

LC-IVE (ES, miz): 531 (M+l).
Step (iii) Synthesis of (S)-1-((S)-2-(3-(1,3.4-oxaiazol-2-yl)pltenyl)-2-(m =tlerlarningjethed )
pyrrolidin-3-ol

\u D-DH

Into a 100-mL round-bottom flask, was placed a solution of benzyl N-[(15)-2-[(3 =)-3-
[(tertJ3utyldmethylsilyl)oxy] pyrrohdin-1 -y1] -1-[3-( 1,3,4-oxadiazol-2-yl) phenyl] ethy[]-N-
methylcarbamate (512 mg, 1.14 mmol, 1.00 equiv) in tetrahydrofuran (10 mL) . To the
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mixture was added TB AF (2 mL, 2.28 mmoL 2.00 equiv, 1M in THF) . The resulting solution
was stirred for 4 h at 25*C, then diluted with 20 mL of ethyl acetate. The resulting solution
was washed with water (2x10 mL) and brine (2x10 mL), dried over anhydrous sodium sulfate
and concentrated under vacuum. The residue was purified by Prep-TLC
(dicluoromethanexmethanol = 18:1) to result in 244 mg product. A solution of the
product(244rug) in MeOH (10mL)was hydrogenated in the presence of 20% Pdi:(40mg) at
25*C for 12h. The mixture was filtered (through Celite) and washed with methanol. The
solvent was evaporated to afford 168 mg (51%) of (3S-1-[(2S -2 methyriardw 3-2-[3-(1,34-
oxadkml-2-3?)phenyl] ethyl] pynolidin-3-ol aslight yellow oil.

LC-IVE (ES, m/z): 2%69 (M+).

Example 31-b
(5 | -((8-2-(3- (I -(cycldprfipyliviethy ) 1H.imidazol 2-yi jphenyly 2-(met hyl ami no >
ethyl)pyr rolidi n-3-ol

4
e

h

Step (i) Synthesis of |-(cyclopropyimethyl)-1H-imidazole

o P

Into a 250-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of IH-imidarole (3 g, 44.07 mmol, 1.00 eguiv) and potassium
hydroxide (11.8 g, 2101.30 mmoL 5.00 equiv) in acetone (100 mL),. The resulting solutio n was
stirred for 30 min at 2542 .This was followed by the addition of (bromomethyl) cyclopropane
(6.9 mL, 1.10 equiv) dropwise with stirring at 25", The resulting solution was alb wed to
react, with stirring, for an additional 30 min at 25*0. The resulting mixture was concentrated
under vacuum. The resulting solution was diluted with 100/200 mL of dichbromethane/HjO.
The pH value of the solution was adjusted to 2A with concentrated HC1 agueous (12 moliL).
The agueous layer was separated and the pH value was adjusted to 9-10 by sodium hydroxide

aqueous. The resulting solution was extracted with dichbromethane (2x150 mL) and the
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organic layers combined. The mixture was dried over anhydrous sodium sulfate and
concentrated under vacuum. The resdue was applied onto asilica gel column with petroleum
ether/ethyl acetate( 1:2), This resulted in 3.1% g (59%) of | -(cycbpropylmfithyl)-IH-imidazole
as yellowail.

Step (ii) Zynthesisof 1-(cyclopropyl methsd)-2-iodo-1H-imidazole

..;\.)’

Into a 250-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of | -(cyc b propylmethyl)-I H-irudazole (3.19 g, 26.11 mmol,
1.00 equiv) in tetrahydrofuran (100 mL). This was followed by the addition of n-BuLi (114
mL, 1.10 equiv) at -78*C. The resulting solution was stirred for 1 h at -72*. To this was
added a solution of Iz (6.6 g, 26.09 mmol, 1.00 equiv) in tetrahydrofiran (30 mL) dropwise
with stirring at -TEXZ. The resulting solution was alowed to react, with stirring, for an
additional 1h at 25*C. The reaction was then quenc hed by the addition of 10 mL of saturated
NH+C1 aqueous. The resulting solution was extracted with ethyl acetate (2x100 mL) and the
organic layers combined The resuiting mixture was washed with water (2x 110 mL) and brine
(21100 mL). The mixture was dried over anhydrous sodium sulfate and concentrated under
vacuum. The residue was applied onto a silica gel column with ethyl acetate/petroleum  ether
(1:7). This resulted in 5 g (77%) of 1-(cyclopropylri¥i]*)-2 -iDdD4H-imida2Dle asyellow oil.
LC-IVE (ES, miz): 249 (M+).

Step (iii) Synthesis of benzyl ((S)-2-((S)-3-((tert-butyldiri¥ihylsily™ oz pmrrolidin-1 -3)-1-
(3-(1-( cycbpropylmethyl)- 1H-imidazol-2 -yOphenyl) ethed}( methyl) carbamate

il
L4
R
oz

Into a 100-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen. was placed a solution of benzyl N-[(1S)-2-[(39)-3-[(tert-
butyldimethylsilyl)oxyJ pyrrotidin-l -yl] - 1-[3-(tetramethyl- 1,3,2-dioxaborolan-2 -
yi)phenyl] ethy[] -N-methylcarbamate (500 mg, 0.84 mmol, 1.00 equiv) in 1,4-dioxaneiH,i_)
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(30/3 rul ). To the solution were added | -(cycl op:opd methyl) -2-10do-I H-inudazole (230 mg,
0.93 mmol, 1.10 equiv), PdfdppfjCli {2 mg, 008 mmol, 0.10 equiv), Potassium tert-buto-iide
(188 mg, 1.6S mmol, 2.00 equiv) and Xphos (SO mg, 0.17 mmol, 0.20 equiv). The resulting
solution was stirred for 16 h at 90*0. The resulting mixture was concentrated under vacuum.
The residue was purified by Prep-TLC. This resulted in 270 mg (55%) of benzyl N -[(1=)-2-
[(39)-3-[(tert-butyl dimethylsil yi)oxy] pyrrolidin- 1-yl] -1-[3-[1-(cycbpropylmethyl)- 1H-
imidazol-2-yl] phenyl] ethyl]-N-methylcarbamate as yellaar oil.

LC-IVE (ES, mfz): 5%9 (M+I).

Step (iv) Synthesis of (S)-1-((S)-2-(3-(I-(cyclopiopyimethyl)-IH-irri  dazol-2-vd)phe red )-2-

(methyl ami no) ethyi) pyrrolidin-3-ol
A

Into a 50-mL round-bottom flask, was placed a solution of benzyl N-[(15)-2-[(3=Z)-3-
[(tert*utyldimethylsilyljo-iy] pynoudin-1 -yI] -1-[3-[1 - cyclopropylmethyl)- 1H-imidazol-2-
yl] phenyl] ethyl] -N-methylcarbamate (270 mg, 0.46 mmol, 1.00 equiv) in concentrated HC1
aqueous (5 mL). The result ng solution was stirred for 2 h at 80°Z'. The resulting mixture was
concentrated under vacuum. This resulted in 200 mg (crude) of (33)-1-[(2Z)-2-[3-[1-
(cycbpropylmethyl)- 1H-imidazol-2 -yl] phenyl] -2 -( niethylamino)ethyl] pyrrolidin-3-ol as
yellow ail.
LC-IVE (ES, miz):341 (M+l).

Example 32-h

(S)- 1-((¥4-2-(3-(3-methyl 1,2,4 exadiazeL 5 -yIp [*ny]J-2-(methylaj ni no)jethy Dp yrroli i n-
3-ol

oA
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Step (i} Synthesis of benzyl ((S)-2-((S)-3-((tert-butyidimelhylsn™  ox v pymrolidin-1 d)-1-(3-
(3-methyi-l ,2,4-oxadiazol-5 -y1)pheriyl)e thyli(methyd) catbarnate
o-MN

~, D'HIJTBB
o

Into a 50-mL round-bottom flask, was placed a solution of ethyl 3-[(IS)-I-
[[(benzyloxy)carbonyi] (memyi)amino] -2-[(3=)-3- [(tert-butyldimethylsilyl)oxy] pyrrolidin- 1-
yl] ethyTJbenzoate (1.0 g, 125 mmol, 1.00 eguiv) in toluene (10 mL). To the solution were
added (E}-N_wdroxmrethenimidamide (2.74 g, 36.99 mmol, 20.00 equiv), potassium carbonate
(1.27 g, 9.19 mmol, 4.97 equiv) and 4-dinttthykminopyridine (23 mg. 0.19 mmol, 0.10
equiv). The resulting solution was stirred for 24 hours at 110*C in an oil bath. The resulting
mixture was concentrated under vacuum. The residue was dissolved in20 mL of ethyl acetate.
The resulting mixture was washed with water (2x10 mL) and brine (2x10 ml_) . The mixture
was dried over anhydrous sodium sulfate and concentrated under vacuum. The residue was
applied onto a silica gel column with ethyl acetate/petroleum ether (1:100-1:5). This resulted
in 0 724 g (78%) of benzyl N-[(1S)-2-[(3S)-3-[(tert-butyld" hid s Iy joe o prarolidin-1 -] -1-
[3-(3-methyl-l 4 -oxadiazol-5-yl)phenyi] emyiJ-N-methylcarbamate asyellow oil.

LC-IVE (ES, mfz): 551 (M+).
Step (i) Synthesis of (9)-1 -((9)-2-(3-(3-n¥ithyl-1,2,4-oxadiazol -5-yl) phenyl)-2-
(methylamino) emyi)pyrrdidin-3 -ol

AP

Into a 25-mL round-bottom flask, was placed a solution of benzyl N-[(I S)-2-[(39)-3-
[(tertJ3utyldimethylsilyl)oxy] pyrrokdin-1 -yij -1-[3-(3-methyl- 1,2,4-oxadiazol-5 -
yl)phenyi] ethyi] -N-methylcaibamate (400 mg, 0.73 mmol, 1.00 equiv) in concentrated HC1
aqueous (3 mL). The resulting solution was stirred for 1 hour at 70°C in an oil bath. The

resulting solution was diluted with 20mL of water. The resulting mixture was washed with
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DCM (3xIO nil-) and concentrated under vacuum. This resulted in 19%% mg (crude) of(33)-I-
[(29)-2- P-(3-methyl-l 2 4 nxadiazal -5-yI)phergrl] -2-(me 1hykmino)ethyl] pynOudin-3 -ol  as
light yellow oil.

LJC-IVE (ES, miz): 303 (M+I).

Example 33-b
(8)-2-((BA-3-((ter t-b wtyi di jnethy]sil vloxyjpyT rolidi v 1- yIr IN-ethyl 1.(3-
(t fhuor omethoxy)p henyi yethajramine

Ll

Into a 250-nil- 3-necked round ~bottom flask purged and maintained with an inert
atmosphere of  nitrogen, was  placed a solution of  (13)-2-[(33)-3-[(tert-
butyldimelhylsnyl)oxy]pym  lidin-1-y]-1-[3-itrifluoromethoxy) phensd] ethan-1 01 (5 g, 12.33
mmol, 1.00 equiv) in dichloro methane (140 mL). This was followed by the addition of TEA
(6.2 g, 61.27 mmol, 5.00 equiv) and IVECI (4.2 g, 35.54 mmol, 3.00 equiv) at 0*C. The
mixture was stirred at 25°C for 2 h. To the mixture was added ethanamine (7.9 g, 175.23
mmol. 10.00 equiv) dropwise with stirring at 0-5*0. The resulting solution was stirred for 12
h at 25°C. The resulting mixture was washed with water (3x50mL) and brine (3x501ul). The
resulting mixture was concentrated under vacuum. The residue was applied onto a silica gel
column with ethyl acetate/petroleum ether (1:4) . This resulted in 4 g (75%) of [{1=)-2-[(3=)-
3-[(tert-butsddirnethed s lyloesd prrrolidin- 1 -51] -1 -[3-

i rfluororethox yphe el ethed] (ethadlaraine as gkt yellow oil
LICIVE (ES, m#7): 433.3 (M+).

Furthe r example s of the amine intermediates of formula (b), asin Tab le 2, can be prepare d by
the following procedures substantially similar to those described previously using suitable
starting materials:

Tahk 2

Ex No. | Amine intermediate | Analytical data
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of formula (b)

34-b

TH-NMR (dt - DM5(J, 400 MHz): 5 7.36-7.28 (in, 4H), 7.24-7.22
(m, 1H), 355-351 (m, 1% 2.66-2.61 (m, 1H).

35-b

% NME. (dt -DMSO, 400 MHz): 5 7.37-7 30 (m, 2H), 7.29-7.24
(m, 2H), 7.23-7.19 (m, 1H), 4.19-4.14 (m, 1H), 3.96-3.92 (m, 1H),
3.32 {bs, 2H), 2.80-2.76 (m, 1H), 2.69-2.65 (m, 1H), 2.43-2.38 (m,
IH), 232-2.26 (m, 2H), 2.00-1 .91 (m, 2H), 1.56-1.49 (m, 1H).

36-b

£)

¥+NMR (400 MHz. CDCI3+ dt-DM50): 5 332 (bs, 2H), 2.60-
2.57 (m, 1H), 2.56-2.47 (1, 5H), 2.35-2.30 (mm, 2H), 2.21-2.1 I(m,
1H), 1.58-1.76 (m, 4H), 1.19-1.00 (m, 6H); MS (E3): m/z 197
(M+).

37-b

ney

H -NME. (d; -DM30, 400 MHz): S 7.19 (t J = 7.0Hz, 1H), 6.96-
6.91 (M, 2H), 6.77-6.75 (t, 1H), 3.95-3.92 (1, 1H), 3.73 (s, 3H),
2.45-2 .40 (m, 2H), 2.33-2.36 (M, 2H), 1.93-1.8L (m, 2H); M= (EZ):
miz2212 (M+).

iShb

L7y

TH.NME. (dt -DM30, 400 MHz): 5 7.44-7.31 (m, 5H), 7.24-7.19
(m, 1H), 6.92-6.86 (m, 2H), 6.77 (d, J = 7.3Hz, 1H), 5.08 (s, 2H),
4.62-4.58 (m, 1H), 2.38-2.29 (m, 2H), 1.65-1.59 (m, 4H), 1.34-1.24
(m, 4H); M3 (ES): miz 298 (M+).

39-b

&

"H-NMR (dt -OMZ0, 400 MHz): 5 7.46-7.30 (m, 5H), 7.22 (t, J
=7.9 Hz, 1H), 7.0 (s, 1H), 6.87 (dd, J; = 2.6 Hz, J3= 8.0 Hz, 2H),
5.07 (s, 2H), 3.57-3.53 (m, 1H), 2.66 (t,J = 10.8 Hz, 1H), 2.57 (d, J
= 5.2 Hz, 3H), 2.43-2.24 (m, 4H), 2.14 (s, 2H), 1.68 (s, 4H); M=
(EZ):miz311(M+I).

40-b

TH-NMR: (CDCb): S 7.75-7.52 (m, 4H), 4.84-458 (., 1H), 4.53
(m, 2H), 4.15 (s, 1H), 407-395 (m, 2H), 3.62-3.42 (m, 4H), 2.63
(s, 3H), 2.27-2.16 (m, 1H), 2.06-2.01 (m, 1H); LC-M=: (EZ, m/s):
305 (M+1).
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41-h

TH N (d; DGO, 400 WHZ): 6 7827 62 (10, 3H), 7.59-1.54
(e, 1H), 474t =73 Hz 1H), 2.50-2.49 (e, 4H), 233218 (m
I, 1 23-1 56 (o, 4H), WE (ES): iz 2162 (W)

Sy
'N-

THNME (4, D50, 400 MHz): 8 764 (5, 1H), 139 (s, 1H),
732-7.27 (v, 3H), 721720 (1o, ZHD, 5.24 (s, 2H), 391387 (m,
1HY, 2.40-2.38 (ro, 4HY, 189-1 20 fre, 2H), 1.67-1 62 (1, 4H); WS
(ES): miz 271 (IWEHL).

Further examplesof the amine intermediates of formula (b), asin Table 3, canbe prepared by

the following procedures substantially similar to those described previously, using suitable

starting materials:

Tahled

Exarple Ho. f Stuctare [ Charactenzation

2o

IS (Es): miz 227 (IWHL)
Example Mo, 435

Fa CFy

pY J
LC-NS (ES, woiz): 447 (W) | LC-WIS (ES, wiz): 447 (WD)
Example Mo, 44.h Example Mo, 45-h

A A g

LC-IWES (ES, miz): 445 (WHL)
Example Mo, 465

3 L]

AT | A S

LIS (ES, mifz): 441 (WHL) | LS (ES, =) 459 (WHLD
Exaruple Mo, 47-b Exarnple Mo, 43-b

LC-IWE (ES, miz): 319 (WI+H)
Example Ho. 495

T | Fom

|
LC-WS (ES, wiz): 433 (NW+H) | LC-WS (ES, iz 371 (WD)
Exarmple Mo 5045 Exarmple Mo 51 b
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LJC-IVE (E5, m/z): 349 (M+1)
Example No. 52-b

A ores

a
LC-M = (EZ, m/z): (M+1) 4&7
Example No. 53+

)

O

7
&

HN 79
IWE (EZ): miz 207.1(M+1).
Example No. 54-b

F:C ' D‘m
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LC-M = (ES5, m/z): 318 (M+1)
Example No. £4-b

L NS (ES, muz): 304 (B
Example No. £5-b

LC-IIs (ES, miz): 318 (M+1)
Example No. 66-h
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4 b=on

LC-IWIs (ES, miz): 318 (VL)
Example Mo é&7-b

H
I

Further examples of the amine mtermediates of formula (b) which can be prepared by

substarntially sirnilar procedures as described above, 1re lude:

HW HT%O. m%‘“ M%Figg

Following are the non-hmiting examples of compounds of general formula (1)

Example 1
MA(52-((5)-3-hydroxypyrrolidm- 1-y - 1-p he dy ke thy |y AF methyi -2-(2-exemdalin-6-

yi Yocetamide
|

To a solution of 2-(2-oxoindolin-O-yi)acetic acid (4 g, 209 mmoles) in
dichlaromethane were added a room temperature, dicyjlohexane carbodiimide (4.2 g, 20.9
mmoles) in DCM (30 mL) and 1-hydroxy berizo triazole (2.7 g, 20.9 mmoles) and the
mixture was stirred at room temperature for 100 minutes. To this mixture was added ( =)- 1 -({ =)-
2-(n¥tthykrrino)-2-ptenyleth®  prarolidin-3-o0l (4.5 g, 20.9 mmoles) and the contents were
aiowedto stir for 12 h at room temperature . The reaction mixture was filtered and the filtrate
was diluted with DCM (50 mL). The organic layer was washed with sat.NaHCQOj solution (50
mL), brine solution (2x50 mL), dried over Ma,5_+and concentrated under reduced pressure

to give the crude. The crude was purified by flash column chromatography over silica gel
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(230-400 mesh) using 10% IvfeOH in DCM to furnish the desired compound as a cream
colour solid (3 g).

Mating point: 166-168 °C; 'HHME. (400 MHz, DM30-di): & 10-43 (s, 1H), 7.42-7.26 (m,
5H), 7 .18 (d,J = 7.5 Hz, 1H), 6£9-6 £ 1(m, 2H), 5.93 (d, J =54 Hz, 1% 4.96 (s, 1H), 4.26
(s, 1H), 3.88-3.84 (m, 1H}, 3.74-3.70 (m, 1H), 3.49 (s, 2H), 3.14 (s, 1H), 2.92-2.76 (m, 6H),
2.45-2 40 (m, 2H), 2.06-1.98 (m, 1H), 1.58 (s, 1H); IE. (KBr, cm'1): 3325, 2938, 2793, 2769,
1713, 1618, 1462, 1383; IVE (ESI): m{z 394.0 (M+l).

Example?2
M- [(15)-2-[(35)-3-hyd roxyp yrrolidin- 1-1]- 1-p henylethvl]-2-(3-0x0-3,4-d ihyd ro- 2 H-1,4-
henxDxaxin -yIracetajyide

;;mﬁ.o-m

Into a 8mL round-bottom flask, were placed 2-(3-oxo-3,4-dmydro-2H-I,4-
benzoxazin-6-yl)acetic acid (50 mg, 0.24 mmoL 1.00 equiv), (39)-l-[(2S5)-2-amino-2-
pherylethsd] pyrrahdin-3-ol (52.2 mg, 0.25 mmol, 1.05 equiv), EDCI (48.7 mg, 0.25 mmol,
1.05 equiv), HOBT (34.2 mg, 0.25 mmol, 1.05 equiv), DIEA (46.7 mg, 0.36 mmol, 1.50
equiv) and tetrahydrafuran (3 mL). The resulting solution wwas stirred overnight at 28 *C. The
crude product (100 mg) was directly purified by Prep-HPLC with the following conditions
(Waters): Column, Xbridge Prep CIE, 5um, 19* 150mm; mobile phase, water with
0.03%NH ;H;O and CH”CN (15.0% CH5CN up to 34.0% in 8 min, up to 100.0% in 2 min,
down to 15.0% in 2 min); Detector, UV 254&220nm. This resultsdin 61.4 mg (64%) of N-
[(12)-2- [(35)-3-hwdroeypyrr ol idi n-1 -3 - 1-phenylethyl] -2-(3-0x0-3,4-dihydro-2H- 1,4-
berizoxazm-6-yl)acetamide as awhite solid.

IVE (ESI) mfz: 396 (Mfl); 'H-NMR (DM SO-ds, 400MHz): 5 10.7 (s, 1H), 8.46 (d, 1H, J=
S.4Hz), 7.29 (m, 4H), 7.22 (m, 1H), 621-6.86 (M, 3% 4.75-4.88 (br, 2% 451 (s, 2H), 4.15
(br, 1H), 3.29-3.42 (m, 4H), 2.32-2.72 (m, 4H), 1.95 (m, 1H), 1.51 (m, 1H).

Example 3
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M((S)-2-((S)-3-hydroxyp yrrolid in- 1- ¥I)- 1-p henylethyD- N methyl-2-(3-ox0-3,4-
d]'h}nd ro¥amno xalij 1—6-}rl;laceta.l'|1ile

ff;m;?.o.m

A solution of 2-(3-oxo-3,4-dihydroquirLOxahn-6-y* cetic acid (50 mg, 0.24 mmoal,
1.00 equiv) in tetrahydiOfuran/DMF (1 mLfl mL), EDCI (49 4 mg, 126 mmol) and HOBt
(34.7 mg, 0.26 mmol, 1.05 equiv) was stirred for 30 min at room temperature. To this was
lhen added (3S)-I -[(29)-2-(n¥amykmmo)-2-pheny”  thyd] prrolidin-3-0l (56 £ mg, 0.26 mmol,
1.05 equiv). The resulting solution was allowed to react for an additional 3.0 h at 25*0. The
solution was concentrated under vacuum. The residue was purified by Prep-HPLC with the
following conditions (1#-Fte-HPLC-016( Waters)): Column, Xbridge Prep CIS, 5um,
19*150mm; mobile phase, WATER WITH 0.03%NH ;HzZ1 and CHSCN (10 0% CH5CN up to
34.0% in 15 min, up to 100.0% in 2 min,down to 10.0% in 1 min); Detector, UV 254& 220nm.
This resulted in N-[(15)-2-[(35)-3-hydroxypyrrohdir-1-%d] -1 -phe nedethyd] - M -roethed - 2-(3-
oHo -S4 -dihydroguinoxalin-f-w Jacetar vide (45 mg) asawhite solid
LC-IVE (EZ, myg) 407 (V|3 'H-NIE.{DMSO-at, 300MHz): 5 12.43 (s, 1H) , 8.14 (s, 1H),
7.74 (d, J=8.7Hz, 1H), 7.38-7.22 (m,7H), 5.88 (s, 1H), 4.84 (s, 1H), 4.20 (s, 1H), 3.99-3.82
(m, 2H), 2.75-2.60 (M, 4H), 2.75 (s, 3H), 1.95-1.93 (m, IH), 1.55 (s, IH).

Exanple 4
(Sy-2-(2-0x0-2,3-di hydrehenzp[djthiazol 5 -yIy-I4- (| -phenylr 2-(pyrrolidin- 1-

yl sethyl Yacet aj nide
n—i“ 1 % i I»;

Into a 8-mL vial, were placed a solution of 2-(2-om-2,3-dihydro-I ”-benzothiasol-5-
yl)acetic acid (40 mg, 0.19 mmol, 100 equiv, obtained in scheme 6) in tetmhydrofuran (1
mL), (13)-I -phenyl-2-(pyrrohdin-I -yl)ethan-I -amine (36 mg, 0.1 9 mmol, 0129 equiv), EDCI
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(40 mg, 0.21 mmol, 109 equiv) and HOBt (28 mg, 0.21 mmol, 1.08 equiv). The resulting
solution was stirred overnight at 25*C. The reaction was then quenched by the addition of 1
mL of sat. ag. NaHCOs. The resulting solution was extracted with 8x2 mL of ethyl acetate.
The combined organic layers were dried over anhydrous sodium sulfate and concentrated in
vacuo to give crude product which was purified by Prep-TLC (MeGH/DCM=I/20). This
resulted in30 mg of the titled compound as awhite solid.

LC-IVE (EZ, miz) 382 (M+1); 'H-WME{DM50{,, 300 MHz): 5 11.823 (1H, s), 8.527 (1H, d,
J4=8.1 Hz), 7.457 (1H, d, J=S.4Hz), 7.380-7.120 (5H, m), 7.036 (2H, d, ./=5.1 Hz), 4.955-
4.875 (1H, m), 3.550-3.440 (2H, m), 2.880-2 590 (1H, m), 2.680-2.550 (5H, m), 1.770-1 5
(4H, m).

Example &
Synthesis of 2-(1, 1-dinoxido-3-0x0-3,4-dihydro-2H-henzo[h][1,4]thiazin-6-yI-IN-((5)-2-

((5)+-3-hydro x3p yrro d in- 1-¥I)- 1-(3-(irifluoromethoxy)p henyDe thyl )} N- me thylace ta mide

Fouo-

Into a 5-mL sealed tube purged and maintained with an inert atmosphere of nitragen,
was placed asolution of 2-(1, 13-troxo-3 4-dilerro-2H-1 -[6],4-herEohiazm-6-yi)acetic acid
(50 mg, 0.20 mmol, 1.00 equiv) in N,N -dimethylformamide (1 mL), EDC[ (41.4 mg, 022
mmol, 1.10 equiv), HOBt (29.1 mg, 0.22 mmol, 1.10 equiv), triethylamme (20.8 mg, 0.21
mmol, 1.05 equiv). Then (33)-1-[(23)-2-(methylamino)-2-[ 3-
(trifluoromethoxy)phenyl]elhy” prrrolidin-3-ol-2,2 2-tnfluoroacetate (826 mg, 021 mmal,
1.05 equiv) were added at 0°C. The resulting solution was stirred for 2.0 h at 25°C. The
resulting solution was diluted with 30 mL of dichlorome thane, washed with 1x10 mL of
sodium bicarbonate. The agueous solution was extracted with 3x30 mL of dichloromethane.
The combined organic layers were dried over anhydrous sodium sulfate and concentrate d in
vacuo. The crude product (70 mg) was purified by Prep-HPLC with the following conditions:
Column, prep CIS 5um; 19* 150mm; mobile phase, 0.03¥MH3;Hz0 ard CH;CN;ratio:l 5%-
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f10%;time; 1] min; Detector. UV 254 nm. This resulted in 25.7 mg (24%) of the title
compound asawhite solid.

LC-IVE: (ES, mfz): 542 M+1J3H-NIE.: (DIVEO) 5 11.23 (d, J=10.5Hz, 1H), 7.78-7.73
(m, 1H), 7.54-7 48 (m, 1H),7.37-7.28 (m, 3H), 7.22-7.17 (m, 1H), 7.12 (s, 1H), 5.85 (s, 1H),
4.754.7 1 (m, 3H), 4.20 (s, 1H), 4.05-3.83 (m, 2H), 2.91-2.64 (m, #H ), 2.50-2.42 (m, 1H),
1.98-1 94 (m, 1H), 1.58-1.49 (m, 1H).

Example &
ML S| -(3-cyar» phenyr-2-((S)-3-hydo xypynvittin- | -yDethyy-2-(1,  1-dioxddo-3-0x0-
3,4-dihydrn-2H-b enxo[b][l,4]tMadn-G-yl}-N-methylacetamide

Fouto-

Step (i) Synthesis of N-((3)-2-((3)-3-((tert-butyldimemy” wljo 3 mrrolidin-1 -l )-1-(3-
cyinophenyl) ethyl)-2-(1, 1-did xido-3-0x0-3 ,4-dmydro-2H -b enza[b] [1,4] thiazin-0 -yl)-N-

Zou o

Into a 1]-mL sedled tube, was placed a solution of 2-(1,|-diDxido-3-oxo0-3,4-dihydro-

methylacetamide

2H-ben30[b] [I,4]thkzin-0 "-yl)acetic acid (7£.5 mg, 0.30 mmol, 1.00 ejuiv) in tetrahydrofuran
(2 mL). Then EDCI (63.4 mg. 0.33 mmol. 1.10 equiv), HOBt (44 mg, 0.33 mmol, 1.10
equiv), 3-[(15)-2-[(3)-3- [(tert-butyldimemylsilyl)oxy] pynulidin- 1-y] -1-(methylamino)
emy”benmnitrile  (118.8 mg, 0.33 mmol. 1.10 equiv) were added at 1°C. The resulting
solution was stirred for 2.0 h at 25°C. The resulting solution was diluted with 50 mL of
dichloro methane. The resulting mixture was washed with 1x10 mL of sodium bicarbonate.
The aqueous solution was extracted with 2x50 mL of dichloromethane. The combined organic
layers were dried over anhydrous sodium sulfate and concentrated in vacuo. The residue was

used in the next step without further purification.
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Step (1) Synthesis of N-((S)-1 -(3-cyanophen™)-2-((S)-3-h™o.iypdidin-1-yl)eth5ii)-2-(1.
| -di oxido-3-0x0-3,4-dih ydro-2H-benzo [b] [Itkiazm-"-*J-N-methyiacetaniL de

fcao-

Into a 50-niL round-bottom flask, was placed a solution of N-((S)-2-((S)-3-((tert-

btydiraethd sl wijoxywiperrolidin-1 -yl)- 1-(3-cyanophe nyl)ethyl)-2-( 1, 1-dioxido -3 -ox 0-3,4-
dihyrdro-2H be nzo(b] [1,4] thiam n-f-1)-H-rnethyd ac etaredade (30 mg, 0.05 mmol, 1.00 equiv) in
tetrahydrofuran (1 mL). Then TBAF (39.4 mg, 0.13 mmol, 3.00 equiv) was added. The
resulting solution was stirred for 3.0 h at 25%0. The resulting mixture was concentrated in
“:acun.The crude product (150 mg) was purified byPrep-HPLC  with the following conditions:
Column, prep CIS 5urn; 19*150mm; mobile phase, 0.05%lH ;27 and CHBCN ; ratio:10%-
50%;timej0-10 mim Detector, UV 254 nm. This resulted in 17.2 mg (7 1%) of the titled
compound asawhite solid.
LC-IVE: (EZ, mfs): 483 (M+1), *H-NIVE.: (300M¥% DIVEO-d.1 5 11.23 (s, 1H), 7.85-7.76
(m, 3H), 7.67-7.65 (m, 1H), 7.59-7.55 (m, 1% 7.21-7.19 ( m, 1H), 5%2-5.80 (m, 1H), 4.73-
4.70 (' m, 3H), 4.18 (s, 1H), 4.02-3.87 (' m, 2H), 258-2.81 (m, 4H), 2.79-2.60 (m, 3H), 2.49-
2.32 (m, 2H), 2.02-1 £9 (m, 1H), 1.58-1.50 (M, 1H).

Example 7
Sthesi of N ((5)0-2-((S-3-hydroxyp yrreldiiv | -yIk-1-p henylethyDy-I¥ meihyl-2-(3-0x0-
3,4-dihydro-2H-benxo[b ] [I,4]tMa_rin-6-¥lyag etamide

Lo~

Into a 10-mL round-bottom flask, were placed a solution of 2-(3-oxo-3,4-dmydro-2H-
|, 44)enmtMazin-6-yi)acetic  acid (Example 21-a, 20 mg, 0.09 mmol, 1.00 equiv) in
tetrahydrofuran (1 mL), (39)-1-[(2S)-2-(melhykmirD )-2-prenylethyl]pyrrolidin-3-ol (20 mg,
0.09 mmol, 1.01 equiv), EDCI (17.2 mg, 0.09 mmol, 1.00 equiv) and HOBT (12 mg, 0.09
mmol, 059 equiv). The resulting solution was stirred for 2 h at 25*C, diluted with 1 mL of

water, extracted with 6x5 mL of dichloromethare . The combined organic layers were
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concentrated in vacuo .The crude product was purified by Prep-HPLC with the following
conditions (Waters): Column. Xbridge Prep CIS, 5urn, 19* 150mm; mobile phase. WATER
WITH 0.03%NH 3H;0 and CH;CN (10.0% CH5CN up to 34.0% in 15 nun, up b 100.0% m 2
min,down to 10.0% in 1 nun);, Detector. UV 254 & 220nm. This resulted in 23 mg of the
titted compound as a white solid.

LIC-IVE (EZ, me): 426 (M+1); 'H-NME. (DM=0-d,,300lWIHY) & 15 (1H, s), 1.9 (1H, M), 2.5
(2H, m), 2.6 (8H, m), 3.6 (2H. m), 41 (IH, s), 45 (1H, s), 5% (1H, m), 6.8 (2H, m), 7.3 (6H,
m), 10.5 (IH, 9).

Examp ke 8
2-(1, 1-dipxido-3-oxw -2,3 -df yyd 0 henzo [d]isethi azodb-y[-N-((5)-2-((5)-3-
hydraxypyr rolidi n-1 -yIp-1-phenylethyli-N-methylac ~ etamide

4]

nd’

Into a 10-mL round-bottom flask, were placed a solution of 2-(1,1-(110.iidn-3-0x0-2,3-
dih"drobei ™[d]isothia--ol-6-7l)acetic  acid (30 mg, 0.12 mmol, 1.00 equiv) in tetrahydrofuran
(1 ML), EDC1 (26.3 mg, 0.14 mmol, 1.10 equiv), HOBt (18.5 mg, 0.14 mmol, 1.10 equiv),
DIEA (241 mg, 019 mmol, 150 equiv) and (39)--[(25)-2-(methylamino)-2-
phenylethyi]pyrrohdin-3-ol  (30.1 mg, 0.14 mmol, 1.10 equiv). The resulting solution was
stirred overnight at 25'C. The precipitate formed was collected by filtration, washed with
dichloro methane and dried in an oven under reduced pressure . This resulted in 155 mg of the
titted compound as a white solid.

LC-M5 (ES, mv2) 444M+1); 'H-HIMR: (DMSO-* 300MHs)5 9.364 (s, 1H), 9.355 (s, 1H),
7.236-7.967 (m,8H), 6.146-6.178 (m, IH), 5.461-5.548 (m, 1H), 3.8664.079 (m, 3H), 3/A86-
3.606 (m, 3H), 3.606 (m, 1H), 2.894 (m, 3H), 2.273 (m, IH), 1.764-2.082 (m, 2H).

Example 9
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2-(2,2-dio sido-1,3-df vydrohenza [c]isothi a™1-6-y Yy-N -{(5)-2- ({5} 3-h ¥dro xyp yrTO Min- 1-
W) 1-(3-(trifluoromethylj p henyDethyD)-IN methvlacetamide

KO Lo~

Into a 10-mL sealed tube, was placed a solution of 2-(2,2-diaiizo-1,3-
dibydrobenzo[c] isothiazol 6l dacetic acid (34 nig, 015 mmoL 1.00 equiv) in N.N-
dimethsi formamide (1 mL). Then EDCI (32 mg, 0.17 mmol, 1.10 ecjuiv), HOBt (22 mg, 0.16
mmol, 1.10 equiv), triethylamine (16 mg, 0.16 mmol, 1.05 equv) and (3=)-1-[(23)-2-
(methylamno)-2 -P-(trifluorometh pherd ethod] prnrolidin-3-al - 27, 2-trifluoroacetic  acid
(62 mg, 0.15 mmol, 1D o equiv) were added at 0*0. The resulting solution was stirred for 2.0
h at 25*0. The resulting solution was diluted with 20 ml_ of diehlorome thane, washed with
13110 mL of sodium bicarbonate. The aqueous solution was extracted with 2x30 mL of
dichloromethane. The combined organic lasers were dried over anhydrous sodium sulfate and
concentrated in vacuo. The crude product (70 mg) was purified by Prep-HPLC with the
following conditions: Column, prep CIS 5um; 19* 150mm; mobile phase, 0 03%:MH; H;0 and
C¥%.LCN; ratio: 10%-29% ;time;0-9 min; Detector, UV 254 nm. Thisresulted in 31.6 mg (40%)
of the titled compound as an off-white solid
LC-IVE: (EZ, mfz): 498 (IvFH);1H-NIE: (300MHs, DIMS5O-d,) 510.44-10.36 (m, 1H),
7.63-7 .47 (m, 4H), 72 1-7.18 (m, 1H), 625-23 (m, 1H), 6.75 (s, 1H), 5.91-5.86 (m, 1H), 4.4S
(s, 2H), 4 19 (s, 1H), 3.85-3.68 (m, 2H), 3.11-307 (m, 1H), 294-2.80 (m, 2H), 2.65-2.62 (m,
4H), 2.59 (s, 1H), 2.42-2.38 (m, 1H), 1.98-191 (m, 1H), 1.57-1.52 (m, 1H).

ExamPIe 10

5-(2-{((8p-2-((Sy-3-hydroxyp yrrolidin-1-yJ+ 1-p heny& thy I ¥methyxajni no}2-oxoethyl »
1.3-djhydroheiito[c]isDihiazal -| -inil.i 2,2-dioxide 2,2,2-trifhioroaretate

oA o
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Into a 20-mL round-bottom flask, was placed a solution of 2-(2,2-dio iido-l,3-
dihydrobenza[d isotkiazol-5-yl)acetic  acid (SO mg, 0.35 mmol, 1.00 equiv), HOBt (50 mg,
0.37 mmol, 1.05 equv), EDCI (74 mg, 0.39 mmol, 1.05 equv) and (3)-1-((3)-2-
(rmethsd arino) -2 - phenyde thed)prrrolidin-3ol - (74 mg, 034 mmol, 1:0 equiv) in
tetraliydrofiren (5 mL). The resulting solution was stirred for 6 h at 25*C. The resulting
mixture was concentrated in vacuo The residue was purified by Prep-HPLC with the
following conditions (I#Pre-HPLC-010 “(Waters)): Column, Xbridge Prep CIS, 5um,
19+ 150 mm; mobile phase, WATER WITH 0.05%TFA and CHjCN (10.0% CHjCN up to 30%
in 15 mm, up to 100.0% in 2 mm,dowii to 10.0% in 1 min); Detector, UV 254&220nm to
result in 16 5 mg (I | %) of the title compoundas a white solid.

LC-IVE : (EZ, miz) 430 (M +1); "HME{ DivIs O, 300MHz) § 7.373-7.449 (m, 3H), 7.154-
7.2S3 (m, 4H), 6223-6.249 (m, 1H), 6.252-6.299 (m, IH), 45S5 (s, 1H), 4.399 (s, 2H),
3.735-3.583 (m, fiH), 3.400-3.576 (m, 2H), 2.7S7 (s, 3H), 1.500-2.400 (br, 2H).

Example 11

NS 1-(3-(difluoromethoxy )p henyD-2-0 S)-3-hyd roxyp yrrolidin- 1-vlethyl)-2-(1, 1-
dioxido-3-oan-3 ,4-dihydro-2H-heiux» [h][l,4]thiaznL -6-yi »-N-methyl a¢ etamide

ouo-

Step (i) Swathesis of NA(5)-2-((5)-3-((tert-butyldi rethyzilyl jox v prarolidin-1 5 )-1-(3-
(difluorometno-i“phen™) ethyl)-2-(1, 1-dioKido-3-amxn-3,4-dmydro-2H-benzo [b] [1,4] tlidazin-

-3 )-H-roetledacetarnde
F
=]
HouTo-

Into a 100-mL 3-necked round-hottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed a solution of 2-(I,] -dio ddo-3-oxo-3,4-dmyd o-2H-
benzo[b] [I,4]11uazin-Q-ylacetic acid (482 mg, 1.9 mmol, 1.00 equiv) in N,N-
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diniethylformamide (15 ml_). Then EDCI (397 mg, 2.07 mmol, 1.10 ecjuiv) ard HOBt (279
mg, 2.06 mmol. 1.10 equiv) was added at 0-50C.The resulting solution was stirred for 20 min
at OoC. To this was added a  solution of [(1S)-2-[(39)-3-[(tert-
butyldimemylsuyljoxy] pyrrohdin-1 -yl] - 1- P-(difluoromethoxy) phenyl] ethylj (memyl)anune
(754 nig, 1.88 mmol, 1.00 equiv) in N,N-ditmethylformarnide (5 mL) at O-50C. The resulting
solution was stirred for 2 h at 0-250C. The reaction was then quenched by the addition of
water. The resulting solution was extracted with ethyl acetate and the organic layers combined.
The resulting mixture was washed with sodium bicarbonate(agq) and brine. The organic layers
dried over anhydrous sodium sulfate and concentrated under vacuum. The residue was applied
onto a silica gel column and eluted with dichloromethane/methanol  (60/1-40/1). This resulted
in 116 g (96%) of the titted compound as ayellow solid.

Step (i) N-((5)-2-(3-(difluoro methoxy)pheny+)-2-((S) -3-hydroxypy-Tolidin-1-yl)ethyl)-2-( 1,
| -di oxido-3-0x0-3,4-dihydro-2H-ben30 [b] [I,4]tluazm-6-yl)-N -memykcetamL de

(O o

Into a 100-mL purged and maintaired with an inert atmosphere of nitrogen, was placed a
solution of N-((3)-2-((9)-3-((tert-butyldimemy™*  ilydhoe v ywarolidin-1 +d)-1-(3-
(difluoromethoxyjphenyl) ethyl) -2-(1, 1-dioxido-3 -oxo-3,4-dmydro-2H-benzo [b] [1,4] thiazin-

6-yl)-N-methylacetamide , obtaine d in the previous step, (553 mg, 0.87 mmol, 1.00 equiv) in
tetmhydroiuran (8 niL), TBAF.3HjO (549 mg, 2.00 equiv). The resulting solution was stirred
for 5 h at 25%0. The resulting mixture was concentrated under vacuum. The resulting solution
was extracted with ethyl acetate and the organic layers combined and dried over anhydrous
sodium sulfate and concentrated under vacuum. The crude product (300 mg) was purified by
Prep-HPLC with the following conditions (Bridge): Column, RP CIS 5um; 12*150mm;
mobile phase, 0.03%:NHz.H20 and CHjCN; ratio: 20%-52%; timefl-lO min; Detector, UV
254 nm. This resulted in 151 mg (34%) of the title compound as a white solid.

LC-IVE (ES, miz): 524(M+1) "H-NMR (CDjOD, 300MHz) 5 7.84 (d, J= 8.0Hz, | H), 7.42-
7.38 (m, 1H), 7.27 (d, J= 8.0Hz, 1H), 7.22-7.20 (m, 2H). 7.18-7.10 (m, 2H), 623 (t, J=
74.0Hz , 1H), 6.05-6.01 (m, IH), 427 (s, 2H), 423 (s, 1H), 4384.34 (m, IH), 4J06-399 (m,
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1H), 3.91-3.87 (m, 1H). 3.10-2.94 (m, 2H), 2.86 (s, 3H), 2.84-2.78 (m, 1H), 241-2.52 {m,
2H). 2.17-2.12 (m, 1H). 1.75-1.71 (m. 1H).

Example 12
2-(3,3-diflworo-2-o0 xpind olin- 6 -y I- N 5)-2-(0S)-3-hyd roxcyp yrrolidin-1 - vI)-1-
phenylethylj-N-methylac etamide

SeeRE I

Step (i) Zynthesis of 2-(3.3-difluoiO-1-(4-n¥ilioxybenzyl)-2-ox”  indnlin - )-HL{(5)-2-((5)-3-
hydroxypyrrolidin- 1-yl) -1-phenylethyl)-N-methykcetamL de

n s Jou

Into a 8-mL sealed tube, was placed 2-[3.3 -difluoro-1 - [[4-mmethoxyphensd)methyd] - 2-0xo-2,3-
dihydro-IH-indol-6-yl] acetic acid (280 mg, 0.81 mmol, 1.00 equiv) in N,N-
din¥thylfornramide (5 ml,). This was following by addition of EDCI (310 mg, 142 mmol,
2.01 equiv) andHOBt (163 mg, 12 1mmol, 1.50 equiv). The resulting solution was stirred for
30mins a OoC.Then (35)-1-[(2S)-2-(n¥thykmino)-2 -pherylethd] prrrolidin-3-o0l (178 mg.
0.81 mmol, 1.00 equiv) was added The resulting solution was stirred tor 2 h at 250C. The
resulting mixture was carncentrated under vacuum. The residue was applied onto a silica gel
colunm and eluted with dichloromethaneinwthanolfarnnioria (50: 1:1). This resulted in 330
mg (74%) of 2-[3,3-difluQro-l -[i4-methoxyphendmethyd]-2-0xo-2,3 -dihyrdro- 1 H-indol -6-
yl] -N-[( 13)-2- [(3%)-3-hydroKypyrrohdin-l -yl] - 1-phenylethyl] -N-methylacetamide as brown
oil.

Step (ii) =ynthesis of 2-(3,3-difluoro-2-oxoindolin-6 -yl)-N-(( 2)-2-((Z)-3-hydroxypyrrolidin- 1-
yl)- 1-phenylethyl)-N-me thylacetamide
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Into a 50-mL round-bottom flask, was placed 2-[3,3-difluciO-I-[(4-n¥noxyphen®  methud]-
2-0x0-2,3-dihydro-1 H-indol-6-yi] -N-[(15)-2-[(33)-3-hydroxypytrohdin- 1-yl] -1-phenyle thylj -
N-memykcetamide (300 mg, 0.55 mmol, 1.00 equiv) in CH3CN (8 mL) Then a solution of
(NH4)2Ce(NCG)6 (900 mg, 144 mmol, 3.01 equiv) in water(4 mL) was added. The resulting
solution was stirred for 1 h at 300C. The resulting solids were filtered out and washed with
ethyl acetate. The filtrate was concentrated under vacuum. The residue was applied onto a
silica gel column and eluted with di chlaromelivaneimethanol (100/1). This resulted in 13 mg
(£1%) of 2-(3,3-diiluoro-2-oK0-2,3-dihydro -1H-indol-6 -yl)-N-[( 15)-2-[(35)-3-
hydraxypyrrolidin- 1-yl] -1-phenylethyl] -N-methylacetamide as awhite solid.

IVE (ES, m/z): 430 (M +1); 'H-NMR (DMSO-d ;, 300I4IHz) 5 11.18 (s, 1H), 758 (d, J = 7.5
Hz, 1H), 7.40-7.20 (m, 5H), 7.05 (d, J = 7.8 Hz, 1H), 700-6.85 (m, 1H), 5.85 (s, 1H), 5.20-
4.60 (m, 1H), 4.12 (s, 1H), 3.95 (d, J = 14.7 Hz, 1H), 3.75 (d, J = 15.9 Hz, 1H), 3.15-3 00 (m,
1H), 3.00-2.90 (m, 1H), 2.90-2.78 (m, 1H), 2.78-2.60 (m, 4H), 2.50-2.30 (m, 2H), 2.05-1 .85
(m, IH), 1.50 (bs, 1H), F-NMR: (DMSO-di , 300MHzZ) : - 110 (5, 2F).

Example 13
2-(3,3-diflworo-2-oxoindelin-6 - yI-IN-((5)-2-((S)- 3-hydroxypyrrolidin- 1-¥1)-1-

phenylethylxacetamid e
e BRI

Step (i) Synthesis of 2-(3,3-dinuoro-I-(4-n¥ithoxybenzyl)-2-oxoi ™ lin - )-H- (5)-2-0057-3-
hydroxypyrrolidin- 1-yl) -1-phenylethyl)acetamide

R e S Jou

Into a solution of 2-[3,3-difluociO-I -[(4-methDxyphenyl)meth.yl] -2-0.i0-2,3-dihydiO-
IH-inlol-6-yl] acetic acid (300 mg, 0.86 mmol, 1.00 equiw) in H,N -ditnethylformamide (3 ml_)
was added EDCI (332 mg, 1.73 mmol, 2.01 equiv), HOBt (175 mg, 1.30 mmol, 1.50 equiv).
After stirring for rein, (39)-1-[(2S)-2-ammo-2-phenylethylJpyrrohdin-3-ol (190 mg, 092

mmol, 1.07 equiv) was added. The resulting solution was stirred for 2 h at room temperature
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and concentrated under vacuum. The residue was applied onto a silica gel column with
dichbramel Fiariefmekano =50:1 . This resulted in 370 mg (80%) of 2-[3-3-difluoro-I-[(4-
metlox yehenyl)methyT] -2 -ax0-2,3-di hydyo-1H-indol-6 -y ] -N- [( 12)-2- [(32)-3-
hydroxypytrolidin- 1-yl] -1-phenylelhyl]acetamide as awhite solid. IVE (E3, mfz):536 (M+l)
Step (ii) Synthesis of 2-(3,3-di luoro-2-oxoir dohn-6-yl)-N* {53-2 {3 )-3-hydrox ypenrolidin- 1-
y!)- 1-phenylethyl)acetamide

oo

Into a solution of 2-[3,3-difhioro-I -[(4-methoxyphenyl)methyi] -2-oxo-2,3-dihydiO-
IH-iriiol-6 -yl]-N-[(1S)-2-[(3S)-3 -hydrox" nrolidin-1-v]-1-phe nidethsd]ace tarrade (370 mg,
0.69 mmol, 1.00 equiv) in CH:CN (8 mL)/water(4 mL) was adcfed (NH+).Ce(NQ5) i (1.14 g,
2[1s mmol, 3.01 equiv). The resulting solution was stirred for 1 h at 30*0. The resulting solids
were filtered out. The filtrate was concentrated under vacuum. The residue was applied onto a
silica gel column with dieHoromethane/methanol (100r1). This resulted in 14.1 mg (5%) of 2-
(3,3-difluoro-2-oxo0-2,3-dihydro-I H-indol - -yl)-N-[( 15)-2-[(35)-3-hydroxypyrrolidin- 1-y]-1-
phenytethy*acetamide as a white solid. IVE (ES, miz): 416 (IvH1); 'H-N VIR (DISD-d6,
300 MHz)5 1117 (s, 1H), £58 (d, J = 7.8 Hz, 1H), 7.54 (d, J = 7.8 Hz, 1H), 7.48-7.18 (m,
5H), 705 (d,J = 7 & Hz, 1H), 697 (s, IH), 4S9 (s, IH), 4.16 (s, 1H), 3.63-3.42 (dd, J = 14.4,
215 Hz, 2H), 2.84-25° (m, 3H), 2.46-2.30 (m, 2H), 2.05-1.85 (m, 1H), 1.50 (bs, 1H); F-
NMR- (DMSO-d6, 300IvHz): -110 (s, 2F).

Example 14

2-(1,1-dio xido -3 -0 -3,4-dihydro-2H-b enzo [b ] [1,4]thiazin-6- y1)} N-edhyk N-(C5)-2-((5)-3-
hord roxyp yrrolidin- 1- vIi- 1-(3-(irifluo romethoxy jp henyDeihylace a mide

o E};ll}l
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Step (i) Synthesis of N-((S)-2-((S)-3-((tert-butyidimemylsu oxyipmrrolidin-1 -wl)-1-(3-
(triilluoromethoxy)phe nyl)ethyi) -2-(1, 1-dioxido-3 -oxo0-3,4-dmydro-2H-benso  [b] [1,4] thiazin-

o5

Into a 50-mL round-bottom flask purged and maintained with an inert atmosphere of

6-yl)-N-emykcetamide

nitrogen, was placed a solution of 2-(1,1-dioxido-3 -oxo-3,4-dmydn>2H-benzo[b]  [1,]thiazix-
fi-yl)acetic acid (52.0 mg, 0.24 mmoL_ 1.05 equiv) in N-N-dimemylformanude (10 mL). Then
EDCI (61 mg, 0.35 mmol, 1.51 equiv) and HOBt (46 mg, 034 mmol, 1.47 equiv) were added
at OoC. After stirred for 5 min, [(19)-2-[(3S)-3-[(tert-butyldimethylsi® oxy paarolidin-1 -3d]-
| -P {trifluora methoxy) phenyl] ethid](ethd Jamine (100 mg, 0.23 mmol, 1.00 equiv) was
added. The resulting solution was stirred for 2 h at room temperature. The resulting solution
was diluted with A0mL of ethyl acetate. The resulting mixture was washed with water
(3x20mL). brine (2x20mL), 1% ammonia aqueous (4x20mL) and brine (3x20mL). The
mixture was dried over anhyirous sodium sulfate and concentrated under vacuum. This
resulted in 143 mg (crude) of the title compound as a light yellow solid. M= (EZ, m[z): 470
(WHL).

Step (1) =ynthesis of 2-(I, I-dioxidD-3-0xo-3,4-dmydro-2H-benzo[b] [1,4]tMazin™-yl)-N-
ethyl-N-((S )-2-((9)-3-hyio xypyrrolidin-1 -)-1-{34 tiflucrormethoxy) phenyi)ethyl)ac etamide

Dhor

Into a 50-ml_ round-bottom flask, was placed a solution of N-((S)-2-((S)-3-((tert-

Q.

butyldimemylsnyl)oxy)pyi Tohdin-| -yD)- 1-(3-(trifluoromethoxy) phenyl)ethyl)-2 -(1, 1-dioxido-
3-oxo -3,4-dihydro -2 H JierLzo [o] [I 4] hiazin-&-3d)-H-efhsdace tammide (459 mg, 069 mmoL
1.00 equiv) in methanol (15 mL). This was followed by the addition of cone. HC1 agueous
(1.5 mL) dropwise with stirring at 0*0. The resulting solution was stirred for 3 h at room

temperature. The resulting mixture was concentrated under vacuum. The resulting solution
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was diluted with 50mL of HjO. Tie pH value of the solution was adjusted to 7-8 with
saturated agueous sodium bicarbonate. The resulting solution was extracted with
dichloromethane (5x20mL) and the organic layers combined. The resulting mixture was
washed with brine (3x20mL), dried over anhydrous sodium sulfate and concentrated under
vacuum. The residue was purified by Flash-Prep-HPLC with the following conditions
(IntelFlash-1): Column, CI1&; mobile phase, H,O:MWeCH=100:0 at 5min, then increasing to
Hyi O Iwle”H=50: 50 within 40 rain; Detector, UV 254 nrn. That resulted in 25 mg of Synthesis
of 2-(1, 1-dioxido-3-oxo-3,4dmydro-2H -ben2D [h] [1,4] thiazm-6-yl)-N-ethyl-N-((S)-2-((S )-3-
hydroxypyrrolidm- 1-yl) -1 3 -(triflucrometho oy phenyljethd jac etarnide as a white solid. M=
(EZ, m/z): 556 (M+1); IH-HMR (DIVEO, 400Hz) S 11.23 (s, 1H), 7.76-7.74 (m, 1H), 7.50-
7.14 (m, 6H3, 5.69 (m_ 1H), 4.70-4.74 (m, 3% 416 (m, 1H), 4.01-4.05 (m, 1H), 3.79-3.90
(m, 1H), 3.22-3.32 (m, 2H), 2.99 (m, 1H), 2.20-252 (M, | B4 2.67-2 £i8 (m, 1H), 233-2.51 (m,
2H), 1.91-1.96 (m, 1H), 1.52 (m, 1H), 0.88-0.92 (m, 2H), 0.67-0.70 (m, 1H)

Example 15
2-(1, 1-du xido-3-0» -3,4-dihydro-2H-Ili ea o[h] [l ,4]thiazin-6-y| »-I¥((8¥-2-(('$)-3-
metho xyp yrro id in- 1-¥I)- 1-C3- (iriflusronet hoxy )p henyethyl ) N-methylac etamid e

oo

Into a solution of 2-(I, I-dioxido-3-0x0-3,4-dihydro-2H-benzo[b] [l,4]mkzin-6-
yl)aceuc acid (200 mg, 0.78 mmol, 1.10 equiv) in N,N dimethdformaraide (30 mL) was
added EDCI (204 mg, 1.06 mmoL 1.49 equiv), HOBT (140 mg, 1.04 mmol, 1.45 equiv). Then
[(19)-2- [(3%)-3-methoxypyrrolid n- 1-yl] - 1- |3-(tritluoromethoxy)phenyl]  ethyl] (n¥%zmyl)amine
(227 mg, 0.71 mmol, 1.00 equiv) was added The resulting solution was stirred for 6 h at
room temperature. The reaction was then quenched by the addition 10ml of water. The
resulting agueous solution was extracted with 3x30 mL of ethyl acetate. The organic layers
was combined and dried over sodium sulfate and concentrated under vacuum. The residue

was applied onto a silica gel column and eluted with dichloromelhane/methanol (10: 1). This
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resulted in 28.9 mg (7%) of2-(I, I|-dioxido-3-oxo-3,4-dihydro-2HY%5nzo" A thaamn-b -3 -
N-((Z)-2-(( 2)-3-metho xypyirolidin- 1-3)-1-(3-(trifluo 1 methox y) phenyl)ethyl) -N-
methylacetamide asa white solid.

MS (ES, mi): 556 (M+l); H-NME. (DM50-d:, 400 MHz) 5 11.23 (1, 1H), 776 (m, 7H),
582 (t,J=7.2Hz, 1H), 4.70 (s, 2H), 3.99-3.Sl (m, 3H), 3.32-2.33 (m, 12H), 1.99-1.91 (m.1H),
143 (s, H) .

Example 16

2-(1, 1-di »xido -3-Onn -3,4-dihydro-2H-b - emo [b] [ ,4]thiazin-6-y| »-I¥-{( Sp-2-((85)-3-
hyd roxyp yrrolidin- 1- yI)- 1-(3-(rifluo romethoxy phenyDei byl 14-(2,2,2-
trifluoreethylyac etamide 2,2,2 ir if wor oag €late

Fodo

2,2-(I, |-dioxido-3-ox0-3,4-dmydro-2H-berLZo[T  4[1,d]thiazin-6-yljacetic acid (1 g,
3.92 nunol 100 equiv) was added into 10ml of phosphroyl trichloride at room temperature.
The resuiting solution was stirred for 30 min at 85*C inan oil bath.The resuiting mixture was
concentrated under vacuum. The crude product was dissolved in 5ml THF. The resulting
solution was added into a solution of [(19)-2-[(39)-3-[(tert-
butyldimemylsilyl)oxy] psirrolidin-1-yl] - 1-[3-(triiluoromethoxy) phenyOethyl] (2,2,2-
triiluoroemyl)amine (1.9 g, 3.90 mmoL_ 1.00 equiv) in THF (IOmL), dropwished with stirring
at 0 *C under nitrogen gas. The mixture was stirred for 2 hours at room temperature.
Femaoing the solvent, the residue was purified by Prep-HPLC with the following conditions
(waters): Column, SunFire Prep CIS, 19*150mm 5um; Mobile phases WATER WITH 0.05%
TFA and MeCN ( 30% MeCN upto 70% in 30 min, up to 100% in 2 min); Etetector, UV 254
nm. This resulted in 14 mg of the title compound as a white solid .LJC-M = (E=, mfz): (M+])
£10; 'H-NMR (300MHz, DMSO-df.): 5 11.20 (s, 1H), 7.7 (d, J=8.1Hz, 1H), 7.39-7.55 (m,
4H), 7.08-7.15 (m, 2H), 5.57 (br, 1H), 472 (s, 2H) , 441 -4 5% (m, 3H) 3.78-4.16 (m, 5H),
3.65 (t, »=A.3HZ, 1H), 2.02 (br, 1H), 1.70-1 £0 (m, 1H), 1.55-1.64 (m, 2H), 1.22 (s, 1H);



WO 2013/131408 PCT/CN2013/000230
192

Example 17

2-(I, 1-di yxido-3-Cun -3,4-dihydro-2H-li enzo(h][1,4]thiazin6-v1}I¥(2-((S)-3-

hyd roxyp yrrolidin- 1- vI)- 1-(Gletrahyd ro- 2H-pyran-4- yDethyD-N-methvlac etamide-2,2,2-
trifhioroac etate

ﬁﬂ?ﬁﬁm

Into a solution of 2-(I, I-dioiido-3-0 io-3,4-dn*"dm-2H-benm[b] [l 4] tluamn-6-

1)acetic acid (127 mg, 050 mmol, 1.00 equiv) in N,N-ditn ethyd formanii de (5 mL) was added
N-(3-dimethylantinopropyl)-N'-em*  athodurde hydrochloride (105 nig, 0.55 mmol, 1.10
equiv), |-Hydroxybenzotrizole(74 nig. 0.55 mmol, 1.10 equiv). The resulting solution was
gtirred for 30 min at 0°C in a water/ice bath. Then (3S)-1-[2-(mem”aniino)-2-(oKan-4-
yhethyl]pyiTolidin-3-ol (120 mg, 0.53 mmoL 1.05 equiv)was added. The resulting solution
was allowed to react, with stirring, tor an additional 2 h at room temperature. The resulting
mixture was concentiated under vacuum. The crude product (150 mg) was purified by Flash-
Prep-HPLC with the foliowing conditions (IntelFlash-1): Column, CIS silica gel; mobile
phase, CH3CN/0.5% aq TFA=1:100 increasing to CH3CN/0 5%, aq TFA=35:100 within 22
min; Detector, UV 254 nm. This resulted in 60 mg (21%) of the title compurd as a white
solid.
IVE (ES, mfp): 466 [WIFRCOOH+H] +;H -NIvIE. (CDjOD, 400MHZ) 57.S2-7.54 (d, J=8Hz,
1H), 722-7.24 (d. J=8Hz, 1H), 7.12 (s, 1H), 4.71-4.88 (m, 1H), 4.564.69 (m, 1H), 4.43-4.45
(m, 1H), 3.784.01 (m, 5H), 3.42-3.67 (m, 5H), 3.19-3.22 (m, IH), 302 (s, 3H), 1.92-2.45 (m,
2H), 1.61- 1.sS (m, 2H), 1.35-1.45 (m, 2H), 121-1.25 (m, 1H).

Example 18
3-((5»-2-((SF3-hydroxyp yrmo Min- |-yl>-1 -{N-methyk 2-(2-0 M -2,3-
dihydiohen go [d]thiaze]r5-yl yacetamidoethyDhenzo i acid
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Q
H
LRI
I

Into a SOmL seded tube, was placed a solution of N-[(13)-2-[(33)-3-[(tert-
butyidimemylsu-yljox*pyrroh  din-1-yl]-I -(3-cSianophen)ethyl]-N-methyl-2-(2  -oxo-2.3-
dihyda -1,3-ben2othiazol -5-")a-cetamide (200 mg, 0.36mmoL._ 1.00 equiv) in tetrahydrofuran
(I .omL) and methanol (I.OmL). Then water (2.0mL) and potassum hydroxide (245 Zmg,
4.37mmoL  12.04 equiv) were added. The resulting solution was stirred for 15 h at 75*C and
cooled to room temperature naturaly. The pH value of the solution was adjusted to 2 with
aqueous hydrogen chloride (2 moUL) and concentrated under vacuum. The residue was
purified by Prep-HPLC with the following conditions: Column, Z-Bridge, Cl &, 15cm; mobile
phase, W atz~contained 0.2% of NH+HCO]j) and acetonitrile (5% acetonitrile up to 25% in
[Omin, up to 100% in Imin, down to 5% in Imin); Detector, UV 220/254 nm. This lesuitedin
70 mg (42%) of title compound as awhite solid.
IVE (ES, m/2): 456 (M+l );'H-HME. (DIVE O~i, 400MHz) § 7.85-7.84 (m, 2H), 753-7.44 (m,
3H), 7.10 (s, 1H), 7.04-6.95 (m, 1H), 591 (t, J=8.0Hz, 1H), 4.21-4.17 (m, 1H), 3£7 (d_
J=15.6Hz, 1H), 3.73 (d, J=16.0Hz, 1H), 3.16 (1 J=8.0Hz, 1H), 2.84-2.72 (m, 3H), 2.62-2.54
(m, 3H3, 2.47-2.39 (m, 2H), 1.98-1.93 (m, 1H), 1.54-1.45 (m, 1H)

Example 19
3-((58-2-((%-3 -hyd roxyp yrrolidin-1 -yl | -{]-methyt2-(2-oxo-2 3
dihydrohenza[d]thiazel-5- vl acetanuido be thyDihenza mide

NH;
7 ilz o
T D-ﬂ-l
Into a SOmL seded tube, was placed a solution of N-[(IS)-2-[(3S)-3-[(tert-

butyidimemylsnyl)ox-"pyrrohdin-| -yl]-I -(3-cyarDphenyl)ethyl]-N-methyl-2-(2-oxo-2,3-
dihydro-1,3-beri2Dthiazol-5-yl)aceta-mide  (SOmg, 0.15mmoL_ 1.00 equiv) in tetrahydrofuran
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(0.4mL) and methanol (0.4mL).Then water(0.8niL) and potassum hydroxide (98 1mg,
1.7mmol, 12.04 equiv) were added. The resulting solution was stirred for 15 h at 50*C and
concentrated under vacuum. The regidue was purified by Prep-HPLC with the following
conditions: Column, X-Bridge, CIS, 15cm; mobile phase, Wate”contained 0.2% of
HH+HCQj) and acetonitrile (7% acetonitrile up to 25% in |Omin, up to 100% in Imin, down
to 7% in Imin ); Detector, UV 220/254 nm. This resulted in 32 mg (48%) of 3-((2)-2-((3)-3-
hy drceeyprrro lidin- 1-y1) -1-(N-memyl-2-(2 -oxo-2 3-dihydroberL Zo[ d] thiazol -5-
ylJacetamidoJethyDbenzamide as a white solid. M'S (EZ, m/z): 455(M+1); !H-HME. (DIVBO-
ds, 300MHz) 5 11.80-11.79 (m, 1H), 7.97 (s, 1H), 7.80-7.73 (m, 2H), 145732 (m, 4%
7.08-695 (m, 2H), 5.88-5.82 (m, 1H), 492-4.83 (m, 1H), 4.18-4.05 (m, 1H), 3.86-3.81 (m,
1H), 3.70-3.64 (m, 1H), 3.08 (t, J=I 1.4Hz, 1%, 2.82-2.55 (m, 6H), 238-2.22 (m, 3H), 195-
1%2 (m, | H), 1.43-1.35 (m, 1H)

Example 20
(53-2-(3-henzy 2-0 xn-2,3-Alhyd roh enzo [{Joxazol 5 -yl >- AE(| -(3 -hyd roxyp 1347 1)-2-

(pyrrolidin- 1-yijethyl Yac etamide

<cu¥o

Hydrogenolysis of (S)-2-(3-bercyl-2-0 io-2 3-diliydrobenm[d]oxazol-5-yl)-N-(I-(3-

(benzylo iyipheryl)-2-(pyrrohdin-I-yl)emyl)ace®  ride in methanol a room temperature
afforded the title compound in 64% yield as awhile solid.
IVEIt ng point: 104-106 *C; 1H-NMR (400 MHz, DM50-ds): 5 12.00 (bs, 1H), 9.36 (bs, 1%
£ 45 (d, J =8.0 Hz, 1H), 7.42-7.33 (m, 6H), 7.13-7 D7 (tn, 3H), 6.74 (d, J= 75 Hz, 2H), 6.66
(d, J =9.1 Hz, 1H), 5.04 (s, 2H), 4.84 (d, J =5.9 Hz, 1H3, 3.50 (d, J = 5.9 Hz, 2H), 2.72 (s,
1H), 2.59-2.38 (m, 4H), 1.66 (bs, 4H); IR (E.Br, cm'1): 3275, 3064, 2970, 1774, 1659, 1589,
1550, 1492, 1466, 1384, 1350 ;M3 (ESI) m/z: 472.0 (M+ ).

Example 21
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NSy 1-(3-(1H-tetrazol 5-yDphenyD- 2-((5)- 3- hydroxyp yrrolid in- 1- yDei by N-meihyl 2-
(I -rmethyi -2,2-di exide-1,3-d hydrehenzo [c]iothi axol -i-y [jac etamide

N--NH
N

N
SO O

The title compound was obtained as white solid by treating N-((S)-1-(3-cyanoprenyL)-

2-((S)-3-hydroxypyjrolidin-  1-yl) ethyl1-N-tnethyL-2-( 1-methyl-2,2 -dio-iido- 1.3
dihydrobenzo[c] isotluazol-6-yl)acetamide with sodium azide following standard procedure
known in the literature.
'H-NIvIE (400 MHz, DMSJ+d;): & 7.92 (s, IH), 7.86 (d, J = 7.9 Hz, IH), 7.35-7.31 (m, IH),
7.24 (4 J= 7.4 Hz, IH), 7.17 (d,J = 7.3 Hz, IH), 6.95 (d, J = 7.3 Hz, IH), 6.76 (s, IH), 5.93-
529 (m, IH), 441 (bs, IH), 4.60 (s, 2H), 417-4.16 (m, IH), 3.81-3.71 (m, 2H), 3.22-3.15 (m,
2H), 3.12-3.09 (m, 2H), 2.97 (s, 3H), 2.74 (s, 3H), 2.45-2.32 (m, 1% 2.31-2.29 (m, IH),
1.97-1 92 (1, IH), 153-1 50 (m, 1H); IR (Neat, cm™): 2978, 1641, 1402, 1321, 1217, 1139,
1056; M'S (ESI) mfz: 512 (M+l).

Example 22
2-(3-((E" L(2-(L I-dioxido-i-oxo -Adihydro -2H-bengo[h] [|,4]tMazin-6-y])-N-

methylacetanuido »-2-((S)-3- hydroxypyrrolidine 1- vhethvlphenoxy)acetic acid

e

Step (i) Synthesis of tert-butyl 2(3-((S)-24(S)-3-((tert-butyl dirnethylzilyljoxy pryarolidin-1 -
yl)- 1-(2-( 1, 1-dioxido-3-0 10-3,4-dihydro-2 H-benzo[b] [1,4] thiazin-6 -yl)-N-
nthylacetamidoJethylJoheno  -iyJacetatB
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FTBH
d i

Into a 50-mL roundJaottom flask purged and maintained with an inert atmosphere of
nitrogen. was placed a solution of 2, 1-dioxidD-3-0x0-3,4-dmydro-2H-
benzo[ki [1,4]11uazL ni-yl)acet ¢ acid (300 mg, 1.18 mmol, 1.10 equiv) in N,N-
dimethylfornramide (10 mL). This was followed by the addition of EDCI (309 mg, 1.61 mmol,
1.50 equiv) at 0-5*C. To this was added HOBT (217 mg, 1A1 mmol, 1.50 equiv) at O-5*C. To
the mixture was added tert-butyl 2-[3-K15)-2-[(32)-3- [(tert-
butyldim ethy! s3] ox3] pyrrolidm-1 +d]-1-(raethidaranojeth ] phenoxs]  acetate (500 mg,
1.0S mmol, 1.00 equiv). The resulting solution was stirred for 3 h at room temperature. The
resulting solution was diluted with 150 mL of ethyl acetate. The resulting mixture was washed
with 3x50 mL of water and 2x50 mL of brine. The resulting mixture was washed with 3x50
mL of 110% ammonia and 3x50 mL of brine. The mixture was dried over anhydrous sodium
sulfate and concentrated under vacuum. This resuited in 700 mg (%3%) of the title compound
asalight yellow cmde solid.

Step (i) Synthesis of methyl 2-(3-((S-1 -(2-(I, 1-dioxidQ-3-oxo0-3,4-dmydro-2H-
benzo[b] [1,4] thuazin+-yl)-N-methylac etamido) -2 -((&)-3-hydraxypyrrolidin-  1-

T

Into a 5[1-mL round-bottom flask, was placed a solution of tert-butyl 2-(3-((S)-2-((S)-
3-((tert-butyldimelhylsilyl)oxy)p”® rolidin-1-3d)-1-(2-(1 ,1-dioxido-3-oxo-3,4-dihydro-2H-
ben3o[b] [l,4]tMazin-6-yl)-N-:imthykcetanu\"  Jethyliphe roxacetate (400 mg, 057 mmol,
1.00 equiv) in methanol (15 mL). This was followed by the addition of cone.HC1 (15 mL)

yi)ethyl)phenoxy)ac etate

dropwise with stirring at 0-5*0. The resulting solution was stirred for 2 h at room temperature.
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The resuiting mixture was concentrated under vacuum. This resulted in 366 mg (118%) of the
titte compound as a light yellow crude solid which was used in the next step without further
purification.

Step (iii) Synthesis of 2-3-((9-1-(2-(1, 1-dioxidD-3-0x0-3,4-dmydro-2H-
benzo[l) [1,4] thiazin.&i-yl)-N-methylac etamido) -2 -((Z)-3-hydiDxypyrrolidin- 1-
yl)ethyl)phenoxy)acetic acid

™

i , )

Into a50-mL round-bottom flask, was placed a solution of methyl 2-(3-((S)-I-(2-(I, 1-

doxido-3-oxo0-3,4dihydro-2H-benzo  [b] [1,4] thiazin-"-yl) -N-methylacetamido) -2-((S)-3-
hydroxypyrrolidin- 1-yl)ethyl)phenoxy)acetate (100 mg, 0.18 mmol, 1.00 equiv) in
methanoUwater (15 mL/2.5 mL). This was followed by the addition of LiOH.HjO (77 mg,
1.84 mmol, 10.00 equiv), in portions at 0*C in ice/salt bath. The resulting solution was stirred
for 2 hat 25*0 . The resulting mixture was concentrated under vacuum. The resulting solution
was diluted with A0 mL of H40. The resulting solution was washed with ethyl acetate (3x30
mL) and the pH value of the solution was adjusted to 2-3 with cone. hydrogen chloride
aqueous. The resulting mixture was concentrated under vacuum. The crude product (170 mg)
was purified by Prep-HPLC with the following conditions (x-bridge): Colunm(5 nm
19* 150 mm), mobile phase, 0.2% MHH HCO ; solution and CH;CN, 3% CH5CN up to 20% in
10 min; Detec tor, 220nm& 25 4nm .20 mg product was obtaire d. This resuited in 20 mg (21%)
of the title compound asa white solid.
IE (ES miz):532 1 (M+1); 'H-NME. (400 MHz, DMSO-c¥% 5 11.47 (brs, 1H), 7.71-7 77 (m,
1H), 7.13-7.27 (m, 3H), §.79-6 £8 (m, 3H), 5.79-5 23 (1, 1H), 4.69 (s, 2H), 459-4.62 (m,
2H), 4 18-4.19 (m, 1H), 381-3 88 (m, 2H), 3.14 (t,J=| 1.2H% 1H), 2.74-2 .89 (m, 5H), 2.65-
2.6% (M, |H ), 2.41-2.43 (m, 2H), 1.95-2.00 (m, 1H), 1.53-1.56 (M, 1H).

Example 23
3-((82-((8)-3-hydro xypyrrolidin- 1-v§- 1-{IN-methyl 2- (2-oxeind elijv i -
vl yacetamidojethyly henzoic acid
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o

Into a 80mL sealed tube, was placed a solution of N-((S)-2-((S)-3-((tert-
butyldimemylsnyl)oxy)pyrroh din-1 -yl)- 1-(3-cyanophe nyl)ethyl)-N-methyl-2-(2-oxoirdolin-
6-yl)acetamide (200mg, 0.38mmo, 1.00 equiv) in Comnz . HC1 (2.0mL) . The resulting solution
was stirred for 5h at W0°C and concentrated under vacuum. The residue was purified by
Prep-TLC and eluted with dichloramel Jaane-methanol (3:1).This resulted in a0 mg (37%) of
the titte compound as a off-white solid. M= (EZ, miz): 438 (M+l); 1H-NMR (DM35O-d,,
300IHz) 5 10.31 (s, 1H), 7.87-7.84 (m, 2H), 7.53-7.45 (m, 2H), 7.11(d,J =7.5Hz, 1H), .82-
6.74 (m, 2H), 5.98-5.96 (m, 1H), 5.08-5.02 (m, 1H), 4.28-4.20 (m, 1H), 323-372 (m, 1H),
3.70-359 (m, 1H), 3.43 (s. 2H), 2.98-2.80 (m, 3H), 2.71(s, 3H), 2.65-2.58 (m, 2% 2.08-1.92
(m, 1H), 1.66-1 44 (m, 1H)

Example 24
3-((¥>-2-((By-3 -hydroxyp yrroftim- |-y -(M-methy} 2-(2-0x0i jul alijv6-
W acetamido)ethyy henzamide

AL D

Step (i) Synthesis of 3-((3)-2-((=)-3-((tert-butyldirnethylsild jox v prarohdin-1-vi-1 {H-
methyl -2-(2-oxoindohn-6-1)ac etarido)e thylhenzamide

NH;
AL LD
N
I
Into a SOmL sealed tube, was placed a solution of N-[(IR)-2-[(33)-3-[(tert-
butyldimethylsilyl)ox -zgjcyeb pentyl] - 1-(3-c yanophenyl) ethylj -N-methyl-2 -(2-0x0-2 4 -
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dihydro-IH-indol-6-yl)acetamide (150 mg, 02&mmol, 1§10 equiv) in DIVEO (Z0mL) .Then
potassium carbonate (117 mg, OCG:mmol, 0.30 equiv) was added. This was followed by the
addition of hydrogen peroxide (30% in water, 0.15mL) dropwise with stirring at 0-1[1*_*. The
resulting solution was stirred for 3 h at 12*_ and diluted with 20mL of water. The resulting
aqueous solution was extracted with x| 0r.L of ethyl acetate and the organic layers combined
The resulting organic layer was washed with 2x20mL of brine, then dried over anhydrous
sodium sulfate and concentrated under vacuum. This resulted in 120mg aof the title compound
as alight yellow solid which was used in the next step without further purification Ii= (ES,
miz): 437(M+1).

Step (i) Synthesis of 3-((S)-2-((S )-3-hydroxypyrrdidin -1 -y*  -{M-methl-2-(2-oxoindalin-

6-yl)acetar udo)ethy 1)b erlzairlid e

Q
NH,
Seol s oo

Into a8.0 rl sealed tube, was placed a solution of 3(3)-2-((5)-3-((tertutyldi methyl
sHyl)oxy)pyrrolidin- 1-yl) -1-(N-methyl-2-(2-0 xoindo lin--yl)acetarnido)ethy l)berL 2anude
(110mg, 0.20mmol, 1.00 equiv) in methanol (1 .OmL) and Cone. hydrogen chloride (0.25mL).
The resulting solu-tion was stirred for 30 min at 15*2 and concentrated under vacuum. The
residue was purified by Prep-HPLC with the following conditions: Column, X-Bridge, CIS,
15cm; mobile phase, Water(contained 0.2% of MH+HCO;) and acetonitrile (5% acetonitrile up
to 28% in 1Omin, up to 100% in 1min, down to 5% in 1min); Detector, UW 220/254 nm. This
resultedin 13 mg (15%) of title compound as awhite solid.
IVE (ES, mf2): 437 (M+l); 'H-WWE. (DS O-ds, 300MHz) 5 10.35 (s, 1H), 8.95 (s, 1H), 7£5
(8, 2A\ 7.47-7.32 (m, 3H), 7.06 (d, J=6.0Hz, 1H), 6.78-6.65 (m, 2H), 593-5.82 (m, 1H),
4954 20 (tr, 1H), 4.19-4.05 (m, 1H), 3.80-3.52 (m, 2H), 3.42 (s, 2H), 3.14-3.02 (m, 1H),
2.95-2 67 (m, 2H), 2.65 (s, 3H), 2.55 (s, 1H), 2.38-2.22 (m, 1H), 2.05-1.75 (m, 1H), 1.56-1.32
(tm, 1H).

Example 25
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M(S)-1-(F-cvanophenyD)- 2-((5)-3- fluorop yrro lid in- 1- yDei hyl)»- - methyl-2-(2-oxoind olin-

Into a 25-mL round-bottom flask, was placed a solution of 2-(2-oxo-2,3-dmydio-IH-

indol-6-yl)acetic acid (155 mg, 01 mmol, 1.00 equiv) in N_N-dimem“ormamide (5
mL).Then EDCI (126 mg, 0.97 mmol, 120 equiv) and HOBt (132 mg, 0.9S mmol, 1.20 eguiv)
were added. The resulting solution was stirred for 20mins at room temperature. Following 3-
[(19)-2-[(3S)-3-fluoropy. TOhdm-I-"-I-(mem”mino)em” benzomtnle (200 mg, 0S1
mmol, 1.00 equiv) was added. The resulting solution was stirred for 1 h at room temperature.
The resulting mixture was caoncentrated under vacuum. The resulting solution was diluted
with of ethyl acetate. The resulting ethyl acetate layer was washed with aqueous sat. sodium
bicarbonate and brine. The ethyl acetate layer was dried over anhydrous sodium sulfate and
concentrated  under  vacuum.  The resdue was purified onto  prep-TLC
(dichloromethane IvleOH=15:1). This resulted in 160 mg (49%) of the title compound as a
white solid.
IVE (ES, mvz) : 443 (M+23) ; 1H-NMR (DM30, 300 MHZ) :5 10.33 (s, 1H), 7.81-7.67 (m, 2H),
7.67-750 (m, 2H), 7.18-7.07 (m, 1H), 6 £28-6.7% (m, 1H), 6.78-6.67 (m, 1H), 5.90-5.77 (m,
1H),5.29-4.99 (m, 2H), 3.95-3.65 (m, 2H), 3.42 (s, 2H), 3.15-3.00 (m, 1H), 293-2 .79 (m, 3H),
2.79-233 (m, 5H), 2.18-1.92 (m, | H), 1.92-1.70 (m, 1H).

ExathIeZG

I* {(8)-1 -(3-2-a nino-2-oxoethoxy)p henyIy 2-((Sy-3-hydroxypyr if Lidi n.| -yDethyl 1N
methgl -2-(2-oxp imdolin -6-y}ac et amide
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Into a 25-mL roundtottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of 2-(3-((S)-2-((3)-3-h;ydroxypyrrolid® -1 -wl)-1-{H-rethd-2-
(2-axoindolm-6-1d)ac etarftidQ)ethyl)p®  noxinacetic acid (100 mg, 0.21 mmol, 1.00 equiv) 1n
N,N-din¥ithylformamide (6 mL). T o the mixture were added HATU (90 mg, 0.24 mmol, 1.10
ecjuiv) and DIE A (S3 mg, 0.64 mmol, 5.00 equiv). The resulting solution was stirred for 5 min
at room temperature . Then AcONH+ (33 mg, 0.43 mmol, 10.00 equiv) was added. The
resulting solution was alowed to react, with stirring, for an additional 3 h a room temperature.
The resulting mixture was concentrated and the crude product (100 mg ) was purified by
Prep-HPLC with the following conditions (pep HPLC): Column, X-bridge, 19*150 iwn;
mobile phase, water with 0.05% ammonia and CH #2N(5% CHJCN up to 19% in 12 min, up
to 100% in 2 min, down to 5% in 2 min); Detector, UV 254 nm&220 nm. 20 mg product was
obtained. This resulted in20 mg (20%) of the title comppound ag a white solid. wve (E=, rote):
467.1 (M+1); *H-NMR ({DIWS0-d, 400 MHZ) 5 10.32-10.36 (m, 1H), 7.54 (s, 1H), 7.40 (s,
1H), 725 (t, J=8 .4Hz, 1H), 7.12 (t,J=7.6, 1H), 6.80-6.89 (m, 5H), 5£2-5.87 (m, 1H), 4.91 (s,
2H), 4.35-4.38 (m, 2% 4.20 (brs, 1H), 3.76-3.82 (m, 1H), 359-3 £7 (m, 1H), 3.43-3.45 (m,
2H), 3.15 (brs, 1H ), 2.64-2.82 (m, 6H), 233-2 52 (m, 2H), 1.95-2.00 (m, 1H), 1.52-1.54 (m,
[H).

Example 27
NS 2-005)-3-hydroxyp yrrohid in- 1- ¥I3- 1-(3-(2- (1 Bihylsilonan ddoe>-2-
oxm ethoxy)p henyDethy)-M-methyl 2-(2-oxoind olin-6- yIyac etaj nide

o

Into a 25-mL roundJaottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of 2-(3-((S)-2-((3)-3-h;ydroxypyrrolid® -1 -wl)-1-[H-rethd-2-
(2-axoindolm-6-1 )ac etard do)ethyd)pheno iy)acetic acid (100 mg, 0.21 mmol, 1.00 equiv) in
N,N-din¥ithylformamide (5 mL). T o the mixture were added HATU (90 mg, 0.24 mmoL 1.10
equiv) and DIE A (83 mg, 0.64 mmol, 5.00 equiv). The resulting solution was stirred for 5 min

at room temperature. Then memanesulforamide (160 mg, 1.68 mmol, 7.86 equiv) was added.
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The resulting solution was allowed to react, with stirring, for an additional 2 h at room
temperature. The crude product (100 mg) was purified by Prep-HPLC with the following
conditions (Waters): Column, Z-bridge, 19*150 run ; mobile phase, water with 0.05%
ammonia and CH3CN(5% CH3zCN up to 25% in 12 ruin, up to 100% in 2 min, down to 5% in
2 min, Detector,UV 254 nm#&220 nm. 30 mg product was obtained. This resulted in 30 mg
(26%) of the title compound as awhite solid.

IVE (ES, m¥z): 545 1 (M+l); H-NLE. (300 MHz, DM5(0-d;) 510.33 (s, 1H), 7.31 (t, J=7.8Hz,
IH), 7.22 (d, J=7.5Hz, IH), 6.72-7.04 (m, 6H), 5.99-6.03 (m, 1H), 5.23-5.31 (m, 1H), 4.34-
4.44 (m, 3H), 3.61-3.80 (m, 3H), 3.31-3.43 (m, 3H), 3.04-323 (m, 3H), 2.90-2.93 (m, 3H),
2.65-2£5 (m, 3H), 2.10-2.12 (m, 1H), 1.75-1.78 (m, IH).

Example 28
3-((8)-2-((S)-3-Fluorop yrrokidi n- | -¥I)- 1T methyl 2-(2-oxomda Im -6-yIacetajitiio>ethy])

benzoic acid
ﬁmg; -

Into a 8-mL sealed tube, was placed a solution of N-((S)-I-(3-cyarophenyi)-2-((S)-3-
fluoropyrrohdin-I-yl)ethyl)-N-nttth®  -2-{2-pxoindolin-f-llacetarnide (200 mg, 0.48 mrnal,
1.00 equiv) in cone hydrogen chloride (4 mL). The resulting solution was stirred for 15 h at
100*C. After cooling to room temperature, the reaction mixture was concentrated to dryness.
The residue was applied onto prep-TLC (dichtoromethaneeMeOH = 10: 1). This resulted in 11
mg of the title compound asa tight yellow solid
IVE (EZ, miz): 440 (M+); 'H-NIF. {DIWEO-d,, 300 MHz): 5 10.44 (s, 1H), 7.90-7.67 (m,
2H), 7 45-7.30 (m, 2H), 7.09 (d, J = 7.8 Hz, 1H), 6 824.65 (m, 2H), 6.00-5.80 (m, 1H), 529-
5.01 (m, 1H), 3.86-3.65 (m, 2H), 3.47-3.38 (m, 2H), 3.20-3.10 (m, 1H), 302-2 56 (m, 7H),
2.40-227 (m, 1H), 2.15-1.96 (m, 1H), 1.96-1.70 (m, 1H); F-NMR (DIWEO-d,, 400 MHz) 5
167 (9).

Example 29
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2-(3-((5)-2-((S)-3-fluorop yrred diiv 1- yif-1-{IN-1™ thyl-2-(2-0.«¥indaelin-6-
Macetami dojethyly phenoxy)acetic acid

<O, L

Step (i) Synthesis of tert-butyl 2-(3-((S)-2«(S)-3-f uoropyrmlidin-I-y}-1-{M-methed-2-(2-
Qtoi ndolin-f -yl)ac etlamldo)ethnd jphenoxyaceta te

o

Into a 25-mL round-bottom flask, was placed a solution of 2-(2-oxo-2,3-dmydro-IH-
iridol-0-yl)acetic acid (250 mg, 1.31 mmol, 1.00 equiv) in N.N -din¥ithylformamide (10 mL).
To the solution were added EDCI (204 mg, 1.06 mmol, 1.50 equiv), HOBt (144 mg, 1.07
mmol, 1.50 equiv) and tert*utyl 2-(3-P -[(39)-3-fluoropyrrdidin-1  -yij-I-
(n¥ethylamino)eth.yl]phenoKy) acetate (136 mg, 0.39 mmol, 1.00 equiv). The resulting
solution was dtirred for 2 h at 25%0. The resulting solution was diluted with 50 mL of
dichloromethane. The resulting mixture was washed with ammonia (10%) (1x20 mL), H;O
(3x20 mL) and (3x20 mL). The mixture was dried over anhydrous sodium sulfate and
concentrated under vacuum. This resulted in 430 mg of tertJwutyl 2-[3-[(IS)-2-[(39)-3-
fluoropyrrolidin- 1-yT] - 1-[N-n¥4thyl-2-(2-ox0-2,3-dihydro -1H-indol-0 -
yi)acetamido] ethyl Jphenoxy] acetate asbrown crude oil.

Step (ii) Synthesis of 2-(3-((S)-2-((S)-3-f uoropyrrilidin-I -yl)-1 -(N-zrethl-2-( 2-0xoindalin-
6-yl)acetamido)ethyl)phenoxy)acetic acid

Into a 25-mL round-bottom flask, was placed a solution of tert-butyl 2-[3-[(IS)-2-
[(39)-3-fluDropyrrolidin-I -yl] -1-[N-methyl-2-(2-ox0-2,3 -dihydro- 1H-indol-0-
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yl}ace tamidi] ethyl] phenoxy] acetate (100 mg, 0.12 mmol, 1.00 equiv) in diehloromethane (5
mL). To the mixture was added trifluoroacetic acid (I mL). The resulting solution was stirred
for 3 h at 25 degree C. The resulting mixture was concentrated under vacuum. The crude
product (SO mg) was purified by Prep-HPLC with the following conditions (prep-HPLC):

Column, X-bridge prep CI&; mobile phase, water and CH3zCN(10% CHJCN up to S0% in
[Omin, up to 100% in 1 min, down to 10% in 1 min); Detector. 254&220. 17.3 mg product
was obtained. This resulted in 17.3 mg (19%) of 2-P-[(1S)-2-[(35)-3-fluorop™olidin-| -yl
[-[H-methyl-2-(2-O x0-2,3-dihydro-l H-indd-di-yl)acetamLdo] ethyl] phenoxy] acetic acid as a
white solid. IVE (EZ, miz): 470 (M +1); 'HHME.{DMS50-d,, 300MHz) 5 10.34 (s, 1H) , 7.22-
7.26 (m, 1% 7.09-7.1S(m_ 1% 6.19-621 (m, 4H), 6.12-6.13 (m, 1H), 5.19-5.53 (m, 1H),
505523 (m, 1H), 4 £2 (S, 2H), 3.65-3.11 (m, 2H), 3.43 (s, 2H), 306-3.12 (m, 1H), 2.71-
286 (m, AH), 2.65-2.61 (m, 1H), 2.33-2.3¢ (M, 1H), 2.01-2.0S (M, 1H), 1.75-1.90 (M, 1H)

Example:30

PL(CS)- L(3-(2-ammo- 2-oxeeth oxyip henyly-2-((S)-3-fluor op yrre Min- | -yDethyl - I
methyl-2-(2-oxp indo]i ii -6-yIracetamide

f_&iﬁﬁ

Into a 10-mL round-bottom flask, was placed a solution of 2-(3-(( 2)-2-(( 2)-3-
fluoropyrrolidin-  1-yl)- 1-(N-methyl-2-(2-oxoindolm-0-yl)acetamido)  ethyl) phenoxy)ac etic acid
(100 mg, 02 1 mmol, 1.00 equiv) in N,N -dimethylforniamide (3 mL), HATU (S9 mg, 0.23
mmol, 1.10 equiv), DIEA (137 mg, 106 mmol, 5.00 equiv), ammonia aqueous (1.5 mL). The
resulting solution was stirred for I8 hat 25". The resulting mixture was concentrated under
vacuum. The crude product (3 mL) was purified by Prep-HPLC with the following conditions
(Prep-HPLC): Column, XJmdge prep CIS, mobile phase, water and CHzCN (10% C%.CN
up to S0% in 1Omin, up to 100% in 1 min, down to 10% in 1 min); Detector, 254&220. 9 mg
product was obtained. This resulted in 9 mg of the title compound as a white solid
IVE (EZ, miz): 469 (MH); 'H-HME. (DM5C0-ds, 400MHz) 8 1032 (s, IH) , 753 (s, 1H),
740 (s, 1% 7.23-7.27 (m, 1H), 7.09-7.1 1 (m, 1H), 6.81-6.89 (m, 4H), 6.12-6.13 (m, 1H),



WO 2013/131408 PCT/CN2013/000230
205

5.80-5£4 (m, 1H), 5.08-5.23 (t, 1H), 4.38 (s, 1H), 365 (m, 2H), 3.42-3.44 (m, 2H) , 3.06-
3.11(tn, H), 2.66-2.95 (m, 7H), 7.40 (s, 1H), 231- 2.40 (rn, 1H), 165-2.12 (m, 2H)

Example3 1
3-S5 2-0(5)-3 - hyd roxyp vrrolid in- 1- Ik 1-(IN-methyl 2-(3-0x0-3,4-d ihydrog winoxalin-6-
Waceta mido JethyDh enzoic acid

£085-

Into a 8mL via, was placed a solution of N-((3)-2-((3)-3-((tert-

butyldimelhylsnyl)oxy)pym lidin-1 -yl)- 1-(3-cyanophe ngl) 3 dgr1)-N-rif3i 151-2-(3-0x0-3,4-
dihydracjuinoKam-6-yl)acetamide (100 mg, 0.1% mmol, 1.00 equiv) in cone.HC1 (2 nil). The
resulting solution was stirred overnight at 75°C in an oil bath. The resulting mixture was
concentrated under vacuum. The residue was purified by Prep-HPLC with the following
conditions: Column, X-Bridge, CIS, 15cm; mobile phase, Water(contained 0.5% of
ammonium bicarbonate) and CH3CN (5% acetonitrile up to 32% in 12min, up to 100%: in
Imin, down 5% in | min ); Detector, UV220/254 r. This resulted in 8 mg of the title
compound asalight yellow solid.
IVE (EZ, msz): 451(M+1); IH-NMR (DMSO-*  400MHz): 512D9-12 .49 (s, IH), 8.13 (s, 1H%
785761 (m, 3H), 7.55-7.44 (m, 2H ), 7.22-7.21 (m, 2H), 5.91-5.87 (m, 1H), 4.64-4.91 (m,
1H). 416 (s. 1H), 3.834.00 (m, 2H), 3.13-3.07 (m, 1H). 2.86-2 64 (m, 6% 2.48-2.34 (m,
2H), 1.96-1 .91 (m, 1H), 1.53-1.50 (m, 1H).

Example 32
3-((By-2-1( -3 -hydroxypyrr olidin-| -¥l)-1-(N-methyt2-(3-oxo-3 ,4-dfliydro-2H-
beiux»[b][l,4] thiazijx6-ylyaceta nidojethyDhenzamide

mﬁi‘l&
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Into a 8[nil_ sealed tube, was placed a solution of N-((S)-2-((S)-3-((tert-
butyldimelhylsil yl)ox yipyrrohdin-| -yl)- 1-(3-cyanophe nyl)ethyl)-N-n¥ithyl-2-(3-0:{ 0-3,4-
dibydro-2H benzo[b] [1,4]1hk.dn-6-y-)acetamide  (60mg, 0.11mmol, 1.00 equiv) in
tetrahydrofuran (0.4niL) and methanol (0.4mL). Then water (O.SmL) and potassium
hydroxide (59.6mg, 1.06mmol, 10.00 equiv) were added. The resulting solution was stirred
for 7 tours at 50*C and concentrated under vacuum. The residue was purified by Flash- Prep-
HPLZ with the following conditions (IntelFlash-1): Column, CIS silica gel; mobile phase,
H:OTwleCH=100:5 increasing to HaOMMeCH=100:25 within 15 min; Detector, UV 254 nm.
This resulted in 35 mg (70%) of 3+(5)-2-((5)-3-hydroxypymrolidin-1-1)-1-(M-rnethed -2-(3-
0x0-3,4-dihydro-2H -b enzo[b] [|,4]thk znH-lazetarado)ethidiberzarmide asawhite solid.
IVE (EZ, m2): 533 (M+l 3, 'H-NIE. (DIVEO®, 300 MHz): 5 10.49 (s, 1H), 7.96 (s, 1H),
7.72 (m, 2h), 7.38-7.36 (m, 3H), 7.19 (d, J=7£Hz, 1H), 6.25-6 SO(m, 2H), 5.86-5.78 (M, 1H),
4724 65 (m, 1H), 4.18-4.06 (m, 1H), 3.75-3.56 (m, 2H), 3.34 (s, 2H), 3.11-2.90 (m, 1H),
2.86-2 60 (m, 6H), 2.28-2.16 (m, 1H), 1.95-1 £2 (m, 1H), 1.48-1.32 (m, 1H).

Example33
I* (S| -(3-ethamvp heny)- 2-((5)-3-hydroxj pyTTokdirn 1- e thy)» N-methy .. -oxo-
23 -dihydrohenza [d]mi agal5-yl)aceta mide

s

To a solution of 2-(2".i0-2,3-dihydro-1,3  -bermnothi amol -5-yl)acetic acid (50 mg, 0.24
mmol, 1.10 equiv) in N,N-dimelhy-formamide (2 mL), were added EDCI (62.6 mg, 0.33
mmol, 151 equiv) and HOBt (44 mg, 0.33 mmol, 1.50 equiv). The resulting solution was
gtirred for 30 min at 20%Z. This was followed by addition of a solution of (33)-1-[(2 2)-2-(3-
emynylphenyl)-2-(memykmLno)emylJpym hidin-3-0l {53 mg, 0.22 mmol, 1.00 equiv) in N,N-
din“thylforn®mide (1 mL) dropwise with stirring. The resulting solution was allowed to react,
with stirring, for an additional 15 h at 20%. The reaction was concentrated and the residue
was purified by Prep-HPLC with the following conditions: Column, X-Bridge, CIS, 15cm;
mobile phase, Water(contained 0.5% of ammonium bicarbonate) and I*HzCN (5% CHjCN up
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b 45% in 12min, up to 100% in Imin, down 10% in | min); Detector. UW.120/254 urn. This
resultedin22.4  mg (24%) of the title compound asa off-white solid.

IVE (EZ, mfS): 436 (M+), 'H-NMEL (DIISO-d,, 300 WMHz): & 7.49-764 (d, /=7 3Hz, 1H),
731733 (m, 4H), 7.08-7.00 (1, 2H), 5.84-5.78 (m, 1H), 4.18-4.17 (m, 2H), 3.89-3.70 (m,
2H), 3.09-3.00 (m, 1H), 2.81-2.69 (m, 5H), 2.42-2.35 (m, 2H), 2.12-1 £3 (m, 1H), 159-1 .41
(tr, 1H).

Example 34
NG S)-2-((85)-3-hydrexypyrrelidiiv 1-yilp- | -(3-(5-(t7 T wor omethyI)-1,2,4-oxadiazo Jr3-
yi )phenyl)y ethyl )y N-methyl -2-(3-0x0-3,4- di hyd roq uinox alin-6-v[tac etamide

LRI D
\

To a solution of 2-(3-oxo-3,4-dihydroquinDxahn-6-yl)acetic acid (70 mg, 0.34 mmol,
1.20 equiv) in N,N-dimethylformamide (3ml_), were added EDCI (60 mg, 0.31 mmol, 1.10
equiv) and HOBT (42 mg, 03 1 mmol, 1.10 equiv). The resulting solution was stirred for 10
min a room temperature. Then a solution of |-[2-(metylamlno)-2-[3 -[5-(trif unrommethed )-
[,2,4-oxadiazd-3-yl] ptenyl]et]* prrolidin-3-o0l (100 mg, 0.28 mmol, 1.00 equiv) in N,N-
cimethzdformamide (2mL) was added. The resulting solution was stirred for 3 hours at 20°C.
The resulting mixture was concentrated under vacuum. The residue was purified by Prep-TLZ
with dichloromethane/methanol  (10:1). This resulted in 414 mg (27%) of N-[(1Z)-2-(3-
hydroxypyrrolidin- 1-yl) -1-[3-[5 -(trifluoromethyl)- 1,2,4-oxadiazol-3 -yl] phenyl] ethyl] -N-
methyl-2-(3-ox0-3,4-dmydroquinDxam-0-yl)acetam de asa white solid.
IVE (EZ, mf2): 543 (M+l); *H-NIF. (DM5 0, 300MHz): 58.098 (s, 1H), 7.989-7.921 (m,
2H), 7.765-7.603 (m, 4H), 7.225-7.130 (m, 2H), 5.939-5.888 (m, 1H), 4.795-4.715 (m, 1H),
4.180 (s, IH), 4026-3.832 (m, 2H), 3.323-2.368 (m, 9H), 1.989-1.898 (m, 1H), 1.537-1.462
(m, [H).

Example 35
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NS 2-((S)-3-hydroxyp yrrolidin- 1- ¥I)- | -(3-(5-methyl | .2 4-oxadia™|-3-
vphenyDethjd)-IN methyl-2 {2 -0 xnindoliji-6 -yl yaceta nide

To a solution of 2-(2-oxo-2.3-dihydro-I H-indol-6-yl)acetic acid (44.S9mg, 0.23mmoL
1.00equiv) in N,N-dimemylfcimamide (2.0mL), were added EDCI (£7.41mg, 0.35mmol. 1.50
equiv) and HOBt (47.52ing, 035mmol, 1.50equiv). The mixture was stirred for 20min at 25.
To this was  added (32)-1-[(29-2-P-(5-ithyl4.2  A-OKadiasd-3-yl)pheiiSii]-2-
(metr*amino) ethyl] pyrrdidin-3 -ol di-hydrochbride (SO mg, 0.21mmol, 02 lequiv) and
triethykmine (172mg, 1.70mmoL 7.24equiv) . The resulting solution was stirred for 2 hours at
25%, and then 20ml_ of water/ice was added to quench the reaction. The resulting agueous
solution was extracted with dichloromethane (3x15mL) and the organic layers combined. The
resulting organic layers was washed with brine (1x20ml.}), dried over anhydrous sodium
sulfate and concentiated under vacuum. The residue was purified by Prep-HPLC with the
following conditions. Column; X-Bridge, CIS, 1%*150mm; mobile phase: Water(contained
0.2% ofNH+HCOs) andacetonitiile (5% acetonitrile up to 45% in IOmin, up to 100% in Imin,
down to 5% in | min ); Detector: UV220/254 nra. This resulted in 50 mg (46%) of the title
compound as a white solid. W= (EZ, miz): 4760vi+); H-NIE (DIVE O-d,, 300MHz): 5
10.35 (s, 1H), 7.91-7.SS (w, 2H), 7£5-7 .45 (ra, 2H), 7.10 (d, J=7.2Hz, 1H), 5.95-5.900 (1,
1H), 4.SS (d, J=3.9Hz, 1H), 4.25-4.1S (m, 1H), 3.54-3.79 (m, 1H), 3.623-3 A4 (m, 1H), 3.42 (s,
2H), 3.16-3 .0s (tn. 1H), 2.$4-2.77 (m, 2H), 2.72 (s, 3H), 2A7T (s, 3H), 2.42-2.30 (i, 2H),
2.02-1 26 (m, 1H), 1.53-1.40 (m, | H).

Example 36
DNL((Sy-2-((8)-3-hydroxyp yrrelidiiv 1- yIy-| -(3-(thiaze d 2- y|™ henyl)ethyl ) N-methyl-2-(2-
oxpindolinrk- vl xacetanii de
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Into a 8-mL sealed tube, was placed a solution of 2-(2-oxo-2,3-dmydro-IH-mdol-6-

yl)aczticacid (40 mg, 0.21 mmol, 1.00 equrv) in NN di methyiformamide (3 mi_). Then EDCI
(45 mg, 0.23 mmol, 1.20 equiv) and HOBt (32 mg, 0.24 mmol, 120 equiv) were added
Following triethylamine (60 mg, 0.59 nunol, 3.00 egjuiv) was added. The resulting solution
was dtirred for 10 rnin at room temperature. Then (3S)-1-[(2S)-2-(methSilar iLno)-2-[3-(1,3-
thiazal-2-31) phentd] ethsd] pyrrolidin-3-ol (60 mg, 0.20 nunol, 1.00 equiv) was added The
resulting solution was albwed to react, with stirring, for an additional 2 hours a room
temperature. The resulting mixture was concentrated under vacuum and the residue was
purified by prep-HPLC with the following conditions: Colun%X-Bridge,C 18, 15cm; mobile
phase, water(contained 0.5% ammonium bicarbonate) andacetonitrile (10% acetonitrile up to
45% in 12mins,up © 100% in Imin,down o 10% in |inin); detector, UV220/254nm. This
resultedin 101 mg of the title compound asa white solid.
IVE (E3, mfz): 477 (M+1); *H-NME. (CD;0D+d,, 300MHz): § 7.76-7 .73 (m, 3H), 7.52-7.50
(m, 1H), 739-7 31(m, 2H), 7.07-7 05 (tn, 1H), 6 27-6 52 (m, 2H), 6.04-5.92 (m, 1H), 4.27-
4.25 (m, 1H), 3.82-3.67 (m, 2H), 3.37-3.35 (m, 1H), 3.28-3.22 (m, 2H), 295-2 23 (m, 2H),
2.77-2 .72 (m, 4H), 2.55-2.38 (m, 2H), 2.06-2.03 (m, 1H) , 14.71-1 .52 (m, 1H).

Example 37
MEG(S)-1 -(3-(hut- 1-yn-| -¥Dp*anyIy-2-(( ¥2>-3-hydroxyp yrrelidin-| -y hethy §-2-<2,2 -dioxido-
1,3-dihydrobenzo[c]xothiazol-6-vI}-N-meithylace tamid e

e

Into a 25-mL round-bottom flask, was placed a solution of 2-(2,2-dioiido-l,3-
ditydrabenzo[d isothiaml*-yljacetic  acid (70 mg, 031 mmol, 1.10 equiv) in N,N-
dinieth*forn*mide (10 ml.), EDCI (84 mg, 0.44 mmol, 1.50 equiv), HOBT (60 mg, 0.44
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mmoL 150 equiv). The resulting solution was stirred for 5 min at room te mperature. Then
(39)-1-[(29)-2-|>(I_ait-I-yn-I-yl)phmyl]-2* thydarano jethyd] prarolidin-3-0l (SO mg, 0.29
mmoL 1.00 equiv) was added. The resulting solution was alowed to read, with stirring, for
an additional 3 h at room temperature. The resulting mixture was concentrated under vacuum.
The residue was purified by Prep-TLC with dicHoromethane/methanol (10/1). That resulted
in A0mg crude product. The crude product was purified by Prep-HPLC with the following
conditions (Waters): Column, X-bridge Prep CIS 19*150 nm; mobile phase, water with 1 0S%
FH+HCOs and CH3CN( 1% C¥%CN up to 42% in S min, up to 100% in 1 min, down to 10%
in 1 min); Detector, 254&220 nm. This resulted in 45 mg (32%) of the title compound as a
white sotid. M = (EZ, myz): 452 (M+1); H -NIVE. (300 MHz, DM SO-d): 7.17-7.31 (m, 5H),
624 (d, J=7.5Hz, 1H), 6.73-6.75 (m, 1H), 5.77-5.S3 (m, 1H), 4.47 (m, 2H), 4.1S (brs, IH),
3.75-3S4 (m, 1H), 3.63-3.69 (m, 1H), 3.03-3.11 (m, 1H), 2.62-2.53 (m, 5H), 2.59 (s, 1H),
2.34-2 49 (m, 4H), 1.91-1.99 (m, 1H), 1.47 (brs, 1H), 1.16 (t, J=7.5Hz, 3H).

Example 38

3-S5 2-0(5)-3 - hyd roxyp vrrolid in- 1-vIk- 1-(IN-methyl 2-(2-oxo0ind olin-6-
yi yracetamide)ethyly-14-(2,2,2- trifluoroethyl b enz ami de

oS

Step (i) Synthesis of 3-((S-2-((S)-3-((tert-bulylchimethylsilyi)oxy) py ixolidi n- | -3dy-1 {H-
methyl-2-(2-oxoindolin-0 “-yi)aretaruido)e thed)-N-(2 2, 2-triflunroeth yi)berlzamid e

o

Inno a 5mL via, was placed a solution of 3-[(1S)-2-[(39)-3-[(tert-
butyldimethylsilyl)ox jpyrrahdin-1 -yl] - 1-(methylamino)ethyi] -N-(222-
tnfluoroethyl)bensamide (100 mg, 0.22 mmoL 1.00 equiv) in Ni”-dimellnylformamide (1 niL).
To the solution were added 2-(2-oxo-2,3-dihydro-I H-indol-6-yl)acetic acid (42 mg, 0.22
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mmol, 1.00 equiv), HOBt (44 2 mg, 0.33 mmol, 1.50 equiv) and EDCI (62.5 mg, 0.33 mmoal,
1.50 equiv). The resulting solution was stirred for 1 hour at 25%C. The resulting solution was
diluted with 20 mL of ethyl acetate. The resulting mixture was washed with ammonia (5%,
2x10 mL), brine (3x10 mL), dried over anhydrous sodium sulfate and concentrated under
vacuum. This resulted in 139 of the title compound as yellow oil which was used without
further purification. IVE (E=, mz): 633 (M+l ).

Step (ii) Synthesis of 3-((S)-2-((S)-3-hydroxypyrrolidin-1 -yl)- 1-(N-n¥4hyl-2-(2-oxoindolin-6-
yl)acetamido)ethyl)-N-(2 2 2 -trifluoroethyl)b ensamide

e
O LD

Into a 50-mL round Jottom flask, was placed a solution of 3-[(1S)-2-[(3S)-3-[(tert-
butyldimethylsilyl)oxy] pyrrohdin-1 -ylI] - 1-[W-methyl-2-(2 -ox0-2,3 -dihydro- 1H-indol- -
Wiace tarnido] ether]] -2 2 2 -tiflucroethedib erzarmide (138.5 mg, 0.22 mmoL 1.00 equiv) in
methanol (3 mL). To the solution was added cone. hydrogen chloride agueous (0.3 mL). The
resulting solution was stirred for 2 hours at 25*C. The resulting mixture was concentrated
under vacuum. The crude product was purified by Prep-HPLC with the following conditions:
Column, X-Bridge. prep CIS 5um OBD 19*150mm; mobile phase, water with 0.5% NH; .30
and CHjCN (5% of CH;CN up to 52% in Zxuns); Detector, UV 254,220 urn. This resulted in
6 mg of the title compound as a white solid.
IVE (E5, m¥z): 519 (M+1); H -NLE. (A00MH¥% oW O-dt): 10.35 (s, 1H), 9.13-9.09 (m, 1H),
7.8 (s, 2H), 7.49-7 46 (m, 2H), 7.10-7.13 (m, 1H), 6.83-6.73 (m, 2H), 5.94-589 (m, 1H),
5.20-5 13 (m, 1H), 4.91-4.89 (m, 1H), 4.20-4 s (m, 3H), 3.84-3.80 (m, 1H), 3.67-3.3.63 (m,
1H), 3.42 (s, 2H), 3.12-3.08 (m, 1H), 2%&5-2.81 (m, 2H), 2.76-2.74 (m, 2H), 2.63 (s, 1H),
2.52-250 (tw, 2H), 1.98-1.95 (1, 1H), 1.52 (1, 1H).

Example 39
NN -diethyl 3-((S)-2-((4-3-hyd roxyp yrrolidi n-| -yI)- | -(N-methy]r 2-(2-oxoindol in-&-
yyacetamido)et hy|jheraami de
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NE
SO
|

Irto a 10-mL round-bottom flagk purged and maintained with an inert atmosphere of
nitrogen, was placed a solution of 3-[(1S)-2-[(3S)-3-hydroxypyrrolidm-I  -yI]-1-[M-mmethsd-2-
(2-oxo-2,3-dil*drod4H-indol-6-")acetan®*do]  eh3henzoic acid (200 mg, 0.46 mmol, 1.00
equiv) in N,N-din‘th"formamide (2 l). To the mixture were added HATU (225 mg, 0.59
mmoL 1.20 equiv), DIEA (381 mg, 2.95 mmoL 6.00 equiv) and diethykmine (180 mg, 2.46
mmol, 510 equiv). The resulting solution was stirred for 6 hours a 25"C. The mixture was
purified by Prep-HPLC with the following conditions (Waters): Column, X-bridge prep CIS;
mobile phase, water with 0.5% N%HjO and CH;CN(10% CH;CN up to 80% in |Omin, up to
100% in 1 min, down to 10% in 1 min); Detector, 254& 220 . This resulted in 5 mg of the title
compound as a white solid MS (EZ, mfz): 493 (M+); H-NIWE (DI50-ds, 400MHz): 5
10.33-10.36 (m, 1H), 7.33-7.41 (n, 2H), 7.20-7.24 (m, 2H), 7.10-7.19 (m, 1H), 6.74-6.S1 (1,
2H), 5.88 (m, 1H), 4.704.90 (m, 1H), 4.17 (m, 1H), 3.77-3.81 (m, 1H), 364-3 68 (m, 1H),
3.40-3 41 (m, 4H), 3.04-3.10 (m, 3H), 2.70-2.79 (m, 5H), 2.33-2.38 (m, 2H), 193-1 96 ( m,
1H), 1.51 (1, 1H), 1.00-1.14 (m, 6H).

Example 40
3-((8)-2-((8)-3 -hyd roxyp yrrolidin- 1-yJ)- I-(N-methyt2-(2-ox0-2,3-
i-hydrob emzo[d]thiazel5-yl yacetaj nidorethy]r-N,N-dijnethyh enxamide- 2,2,2-

trifhioroac elate
(=}
a
wﬂﬁ\}%m
| crgcooH

Step (i) Synthesis of 3-((9)-2-((S)-3 -((tert-butyldir nethylsilyi)oxy)pyiTohdin-I -yl)-I -(N-
methyl-2-(2-oxo-2 3 -dihydrobenao [d| thiazoi-3 -yl JacetarddoJethyl JHN  -dimethylbensamide
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L+
LTI D
" \

Into a 8mL seded tube, was placed a solution of 3-[(13)-2-[(3S)-3-[(tert-
butyldimemylsilyl)oxy] pyirokdin-1 -3i] - 1-(n¥ith"*amino)ethyV| -N”-din*thylbensamide
(100mg, 0.25mmoL_ | .00equiv) in N,N-din¥:mylformamide (3 mL). To the solution were
addede 2"2-oxo0-2 ,3-diho-l ,3}enmothiazQ-5-5i)aceuc acid (52.3 mg, 0.25 mmol, |40
equiv), EDCI (73 mg, 0.3% mmol, 150 equiv) ard 1H-1,2,3-benzotr aanl-1-ol (31.3 mg, 0.38
mmol, 1.50 equiv). The resulting solution was stirred for 1 h at room temperature. The
resulting mixture was diluted with 50mL of ethyl acetate. Then the resulting solution was
washed with ammonia (1x10 mL), brine (3x30 mL), dried over anhydrous sodium sulfate and
concentrated under vacuum. This resulted in80 mg (54%) of the title compound as orange oil.
IVE (ES, m¥z): 597 (IvH-1).

Step (ii) Synthesis of 3%(S)-2-((S)-3-hydroxypyirolidin-I-yl)4-(N-methyl-2-(2-oxo-2,3-
dihydrobensD [d] thi azol-5-yl)acetarridoy ethsd) -1, W -dirnethylhenzamide 2,2,2 -trifluoroacetate

Into a 25-mL round Jaottom flask, was placed a solution of 3-[(1S)-2-[(3S)-3-[(tert-
butyldimethylsilyljoxy] pyirokdin -1-yl] - 1-[N-methyl-2 -(2-ox0-2,3 -dihydro- 1,3-benzo thiazol-
5-yl)acetamido] ethyl] -H H-dirnethsrbenzarude (80 mg, 0.13 mmol, 1.00 equiv) in methanol
(2 mL). To the solution was added concentrated hydrogen chloride agueous (0.2 mL). The
resulting solution was stirred for 1 h at room temperature. The resulting mixture was
concentrated under vacuum. The crude product was purified by Prep-HPLC with the
following conditions (prep-HPLC): Cdumn,X-bridge prep CIS ; mobile phase, water
(0.5%TFA) and CHzCN (5% CHJCN up to 38%: in IOmin, up to 110%: in 1 min, down to 5%
in 1 min); Detector,254&220 nm. This resulted in 17 mg {26%.) of the title compound as a

white solid.
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M S (EZ, miz): 423 (M+l ); 'H-NMEL {DIWISO-d,, 300MHz): S11.89 (s, 1H) , 1008-941 (m,
1H), 7.58-6.91 (m, 7H), 6.28-6.13 (m, 1H}, 5.63-5.43 ( m, 1H), 4.52-4.33 (m, 1H), 4.18-4.02
(m, 1Hj, 393-3.57 (m, 5H), 3.08-2.91 (5, 3H), 2.83-2.61 (m, 6H), 2.42-2.23 (s, 1H), 2.13-1 .72
(e, 1H).

Example4 1
N ((S)- 1-(3-2-(die thylamine ) 2-oxeethoxy phenyD)-2-((S)-3-hydroxyp yr robd in- 1-
yi pethyi -N-methyl-2-(2-oxomdolin-&-yl yacetajnide

Into a 10-mL vid, was placed 2-(2-oxo-2,3-dmydro-I H-irdd-6-yl)acetic acid (54 &
mg, .29 mmol, 1.00 egurv) in DMF (1 ml). To the solution weie added HGBt (5%.1 mg, 0.43
mmol, 150 equiv) and EDCI (82.2 mg, 0.43 mmol, 1.50 equiv), then followed krr the addition
of N,N-diethyl-2- [3-[(15)-2-[(3=)-3-hydroxypyrroMin- 1-y]- 1-(memykmino) ethyl] phenoxy]
acetamide (100.0 mg, 0.29 mmol, 1.00 equiv). After stirring for 1 h a 25 degree C, the
resulting solution was concentrated under vacuum. The crude product was purified by Prep-
HPLC with the following conditions : Column, X-Bridge prep CIS; mobile phase, water with
0.5% MH-*H;0 and C¥.CN (15% CH-CN up to 45% in 10 min, up to 100% in 1 min, down
to 15% in 1 min); Detector, UV 254"320 nm. This resulted in 26 mg of the title compound as
awhite solid. MS (ES, miz): 541 (M+//H-NMR. (DMSO-* 300MHZz):  10.35-10.31 (m,
13 724-7.20 (t, J=SIOHz, 1% 7.12-7.10 (d, J=7.2Hz, 1H), 6.85-6.68 (m, 3% 5.83-5.80
(m, 1H), 4.88 (s, 1H), 4.73 (s, 2H), 4.18 (s, 1H), 3.80-3.75 (m, 1H), 3366-3.62 (m, 1H), 3.42
(s, 2H), 3.35-3.25 (m, 4H), 3.02 (1, 1H), 2.89-2.78 (m, 2H), 2.76-2.63 (m, 4H), 237-2 36 (s,
2H), 1.9S-1.93 (m, 1H), 1.50 (m, 1H), 1.16-1.12 (t, J=7 2Hz, 3H), 1.04-1.01 it, F=T7.2Hz, 3H)

Example42
N S)-| -(3-(2-(ctiethyaanine ) 2-oxoethoxyphenyD-2-((S):-3-hydroxyp yr r obidii 1-
yhethyl yI-methy]r2-(2-oxo-2,3-di hydrobhenzo [d Jthiazol-5-yDacetamid e
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ﬁmﬁf

Into a I0-mL vial, was placed a solution of 2-(2-0:m-2,3-dihydro-l ,3-benzothiazol-5-
ji)acetic acid (50.0 mg, 0.29 mmol, 1.00 eguiv) in N,N-dirgetlrdformamide (1 ml_). To the
solution were added HOBt (58.1 mg, 0.43 mmol, 1.50 equiv) EDCI (82.2 mg, 0.43 mmoal,
1.50 equiv), and N,N-diethyl-2 -P-[(13)-2-[(33)-3-hyd xyprarolidin-1 -] -1 -{methydarning)
ethyl] pheno-y]a:etaride (100 nig, 0.29 nunol. 1o equiv). After stirring for 1h at 25¢C. the
resulting solution was concentrated under vacuum. The ciude product was purified by Prep-
HPLZ with the following conditions. Column, X-Bridge prep CIS; mobile phase, water with
0.5%TFA and CHEN(10% C%CN up to 2%% in 6min, stay 2&% in 5min, up to 100% in 1
min, down to 10% in 1 min); Detector, UV 254,220 nm. This resulted in 15 mg of the title
compound asawhite solid. IVE (E=, m{S:541 [MfH-CF3COOH] +
H -NIE.: (DMSO-iJi, 300MHz): 5 1190 (s, 1H), 9.97-9.51 (m, 1H), 7.51-7.49 (d, J=8.0 %
1H), 7.31-7.25 (m, 1H), 7.12-6.99 (m, 2H), 6.87-6.76 (m, 3H), 6.11 (brs, 1H), 5.58-5.49 (m,
1H), 4.76 (s, 2H), 4.48-4.41 (m, 1H), 407-3.98 (m, 1H), 3J89-3.49 (m, 5H), 3.37-3.18 (m,
5H), 2.74 (s, 3H), 2.34-1 .84 (m, 2H), 1.16-1.12 (t,J=72% 3% 1.051.01 (t J=12Hz 3H}

Example43
MN((S)-1-C3-fluoro-5-Cthiazol-2 - ¥Dp heny)-2-(C 53 3-hyd roxyp yrrolidin-1 - yDethyI-IN-
methy| -2 -{2-oM indolin -6-ylyacet aj nide

i

Into a 8-mL round-bottom flask, was placed a solution of (9)-I1-((S)-2-(3-fluoro-5-
(tim3ol -2-yl)phenyi)-2-(methykmino)ethyl)py” lidin-3-o0l (60 mg, 0.14 mmol, 1.00 equiv) in
N,N-dimethylformamide (2 mL). To the solution were added 2-(2 .oxo-2,3-dihydm-IH-indol-
6-yl)acetic acid (35.3 mg, 0.18 mmol, 110 equiv), EDCI (48.4 mg, 0.25 mmol, 1.50 equiv).
HOBt (34 mg, 025 mmol, 1.50 equiv) and TEA (51 mg, 0.50 mmol, 3DO equiv). The
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resulting solution was stirred for 2 hours a room temperature. The resulting mixture was
concentrated under vacuum. The residue was purified with Prep-HPLC with the following
conditions (X-bridge Prep-HPLC): Column, Prep CIS 19*150 mm; mobile phase, water with
0.5% MH3;*Hz0 and CH3CN(5% C¥%CN upto 35% in 10 nun, up to 100% in 1 min, down to
5% in 1 min), Detector, 254&220 nm. This resulted in 2S.5 mg (41 %) of the title compound
asa white solid.

IVE (ES, miz): 495 (M+); *H-NMP.: (300MHz, d;-DIVEO): 5 10.33 (s, 1H), 7.96 (s, 1H),
7E5(s, 1H), 1.65 (s, 2H), 7.41-7.12 (m, 2H), &.844 S0 (m, 2H), 590 (s, 1H), 427 (s, 1H),
419 (s, 1H), 3.83-3.67 (m, 2H), 3.42 (s, 2H), 3.1S-3.06 (m, 1H), 2.57-2.63 (m, 5H), 2.40-
2.27 (m, 2H), 2.02-1.95 (m, 1H), 1.53-1.4S (m, 1H).

Example 44
MNA(S»-2-((S)y-3-hydrexyp yrrolidiii 1-y - | -(3-(2-methy I 2H -ietra ™| -5-v% I* nyl Jethyl)-N-
methyl-2-(2-oxn indolin-6- yIracetamide

AL D

Into aS-mL, was placed a solution of (33) -1-[(2=)-2- [3-(2-methyl-2H- 1,2,3,4-tetrazol-
5-yl)pheny[] -2-{methylaminndethyd] pyiTolidin-3-ol (160 mg, 0.53 mmoL 1.00 eguiv) and 2-
(2-ar 0-2,3-dil*dro-IH-indol-6-")acetic  acid (101 mg, 0.53 mmoL 1.00 equiv) in N,N-
dimeth*fonmmide (2mL). To the solution were added EDC (152 mg) and 1H-1,2,3-
benzotriazol-1-ol (107 mg, 0.79 mmoL 1.50 equiv). The resulting solution was stirred for 2
hours at room temperature. The resulting mixture was concentrated under vacuum. The crude
product (100 mg) was purified by Prep-HPLC with the following conditions (X-bridge):
Column, prep CIS 19* 150mm; mobile phase, water with 0.5% ammonia and CH;CN (10%
CHjCN up to 45% in 10 min; up to 100% in 1 min; down to 10% in 1 min) ; Detector, 254,220.
This resulted in 17 mg of the title compound as a white solid.

IVE (ES, mis): 416 (M+); *H-NMR (300MHz, DM50 -i;): 5 10.366 (1H, s), 7.943-7.972 (2H,
d, J=4 7THz), 7.475-7.537 (2H, m), 7.095-7.121 (1H, d, J=7.£Hz), A£00-A 240 (2H, m), 5.95
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(IH, m), 49074921 (IH, d, J=4.2HZ), 4.431 (3H, s), 419 (IHm), 32801-3852 (IH, d,
J=15.3Hz), 3.642-3.693 (IH, d, J=15.3Hz), 3.394-3 423 (2H, s), 3.142 (IH, m), 2.731-2.829
(5H, m), 2.652 (IH, &), 2.383-2.425 (2H, ), 1.94 (1H, m), 1.55 (IH, m).

The following examples 45-228 were prepared by following suitable procedure(s) similar to
that mentioned in above examples 1-44, by taking appropriate starting materials:

Example 45
M5 2-((5)-3-hydroxyp yrrelid n-1-y - 1-p 1¥nye thyl)-2-(3-methyl 2-0x0-2,3-
di hyd roh enzo[ti] oxaze1-5-yl yacetamide

< Ca L

Melting point: 105-106 °C;H-NMR (400 MHz, DMSO-.i ): 58.49 (d, J= 8.0 Hz, IH), 7.30-
7.29 (m, 3H), 7.24-7.20 (m, 2H), 7.09 (s, 1% 7.04-7.03 (m, IH), 4.89-4.88 (bs, 2H), 4.66 (bs,
IH), 4.12 (bs, | H), 3.55-3.50 (m, 2H), 3.29 (s, 3H), 2.73 (d, J = 8.0 Hz, 2H), 2.55-2.54 (m,
2H), 2.30 (bs, 2H), 191-1.90 (m, IH), 1.49-1.48 (m, IH); IR (KBr, cm): 3286, 2945, 1766,
1651, 1494, 1384; M5 (ES|): miz 396 (M+l).

Example 46
(S2-33c vanohenzyl)-2-o0x0-2 3 -dihyd rob enzo [{Joxazol 5 -¥I- AL(1-p henyl-2-
(pyrT CHdTT-| -ylyethyl Ja etamide

o0

Melting pomt: 109- 110 °C; ~-NMR (400 MHz, DM50-_i,): 58 .48 (bs, 1H), 7.9 (s, 1H), 7.79
(d,J = 7.3 Hz, I H), 7.67 (d, J = 7.6 Hz, I H), 7.57 (m, IH), 7.29-7.21 (m, 6H), 7.11 (s, IH),
7.06 (d, J=8.2 Hz, IH), 5.07 (s, 2H), 4.92 (m, 1H), 3.52 (s, 2H), 2.63-2.54 (m, 2% 2.50 (bs,
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4H), 1.63 (bs, 4H) ; IR (KBr, cm): 3293, 3061, 2962, 2794, 2230, 1769, 1643, 1385, 1246;
IVE (ESI): nuz 481.22 (M+1).

Example 47
(5 AEmethyl-2-(2-oxo- | ,2-dihydroguinolim-6-y[§-AL{l -p henylr2-(p yrrolidin- 1-

i Jethvlacetaj nide
E E
O
POLLO

IH-HME. (400 MHz, DM SO ,): S 11869 (bs, 1H), 7.83 (d, J = 9.8 Hz, 1H), 7.47 (s, 1H),
7.40-723 (m, 7H), 6.48 (d, J = 9.8 Hz, 1H), 5.93-5.90 (m, 1H), 3.91-3.98 (in, | H), 3.78-3.74
(m, 1H), 3.18 (s, 1H), 2.74 (s, 3H), 2.67 (s, 1H), 2.51-2.50 (re, 4H), 1.64 (bs, 4H); IR (KBr,
cml): 3447, 2963, 1655, 1430, 1365, 1265, 1120; M S (ESI) rafz: 390 (M+1).

Example 48
V(53 2-((5p-3-hydroxyp yrrohdin- 1-yl>- 1-p hedyleth y -V methyl-2-(2-oxo-  1,2-
dihyd ro¥agnoLin-6-ylyacetami de

HJ.I-"'-H

ANMR (400 MHz, DMSO-d,): S 11869 (bs, 1H), 7.85 (d, J = 9.8 Hz, 1H), 7.47 (s 1H),
7.39-723 (m, 7H), 6.47 (d, J = 9.3 Hz, 1H), 5.92 (bs, 1H), 4.70 (bs, 1H), 4.15 (bs, 1H), 3.85-
3.76 (m, 2H), 3.18-3.16 (m, 2H), 2.73 (bs, 3H), 2.63 (s, 2H), 251-250 (m, 2H), 190 (s, 1H),
1.50 (s, 1H) ; IR (KBr, cm): 3333, 2905, 1219, 1109, 1026; MS (ESI) miz: 406 (M+1).

Example 49
(5)_V-methylr2-(2-oxo- 1,2-dih ydro Ywiiujlm-7-yl[}-N-(I-p hemyl2-fp yimIMin-l -yl})
ethyl) acetajiiide
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Mélting point: 170-172 “Z; 'H-NMR (400 MHz, DM5(0-d;): 5 11.70 (s, 1H), 7.86 (d, J = 9.2
Hz, 1H}, 757 (d,i =& % 1H), 7.35-7.25 (1, 5H), 719 (s, 1H), 7.06 (d, J = 7.6 Hz, 1H),
6.44 (d, J = 9.6 Hz, 1H), 60-5.80 (bs, 1H). 3.91-3.80 (m, 2% 2.81 (s, 1H), 2.73 (s, 3H), 2,64

(s, 1H), 2.44 (s, 4H), 1.63 (s, 4H), IR (KBr, cmt): 2964, 2794, 1656, 1560, 1413, 1282, 1122;
IVE (ESI) miz:390 (M+).

Example 50
(5-IN-methyl 2-(3-meihyl 2,2-divxido-1,3-d thyd robenzo [c]isothiazoel-5-yI-1N-(1-p henyl - 2-
(pyrrolidin- 1 -ylyethyl rac etamid e

0, JI L‘@/\N
AT [3 0

Melting point: 154-156 “; 'HIME. (400 MHz, DIVEO-ti): 57.34-7.22 (m, 6H), 6.91 (d, J =
8.0 Hz, 1H), 6.75 (s, IH), 5.87 (d, J = 5.2 Hz, 1H), 4.61(s, 2H), 3.86-3.74 (m, 2H), 3.32-3.08
(tn, 1H), 2.98 (s, 3H), 2.74-3.63 (m, 3H), 2.57-2.43 (m, 5H), 1.59-1.65 (m, 4H): IR (KBr, crm’
1]l: 3329, 2926, 2850, 2791, 1625, 1585, 1500, 1444, 1400, 1323, 1205; M= (E3) miz; 422
(M+).

Example51
JLS)-2-((F)-3-hydroxyp yrroM m- | -yl 1-p henylefhyl>-2-(2-oxo- | ,2-dihydr Ogui no | in-6-

}i acetamide

Malting point: 196-198 *C; 'H-NMR (400 MHz, DM50-di): § 11.67 (bs, 1H), 851 (bs, 1%
772 (d,J = 9.2 Hz, 1H), 7.48 (s, 1H), 7.40 (d,J = 7.2 Hz, 1H), 7.30-7.22 (1, 6H}, 6.45 (d, J =
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9.2 Hz, 1H), 4.97 (bs, 1H), 4.80400 (bs, 1H), 4.19 (bs, 1H), 3.53 (%J = 125 Hz, 2H), 3.40
(d, J = 6.8 Hz, 2H), 2.79-2.65 (in, 2H}, 2.35 (bs, 2H), 1.96 (bs, 1H), 1.59 (bs, 1H); IE. (KBr,
cmit): 3032, 2806, 1660, 1604, 1546, 1425 1382, 1261, 1220, 1153, 1095; M = (ESI) miz:
392 (M+l).

Example 52
AGCS-2-(05)-3-hydroxyp yrrolidin- 1- ¥I)- 1-p henylethy kv methyl-2-(2-oxo- 1,2
di hydro¥adnoLin-7-yl yacetami de

oWV ey

Méelting pint: 176-177 “C; 1H-NMR (400 MHz, DIVE O«ic): 5117 0(bs, 1H), 7.86 (d,J =9 2
Hz, 1H), 7.56 (d,J = 7.6 Hz, 1H), 7.33-7.29 (bs, 5H), 7.19 (s, 1H), 7.06 (d, J = 5.6 Hz, 1H),
6.44 (d, J = 8.4 Hz, 1% 5.84 (bs, 1H), 4.73-4.69 (bs, 1H), 4.15 (bs, 1H), 3.92-3.75 (in, 2H),
3.06-301 (in, 1H), 2.85 (bs, 1H), 2.63-2.72 (in, 3H), 2.50 (bs, 2H), 2.31 (bs, 2H), 1.91 (bs,
1H), 1.50 (bs, 1H); IR (KBr, cm'l): 3338, 3184, 3057, 2964, 2918, 2769, 1666, 1631, 1415,
1346, 1274, 1138; IVE (ESI) miz: 406 (M+l).

ExamPIe 53

MACS2-0(5)-3-hydroxyp yrrolidin- 1- vI»- 1-phenylethyd-_V2-dimethyt2-(2-0  «i-2 3-
dihydroh enzo [floxagal -5-yl)pr op angjiiide

1H-NMR (400 MHz, DMSO-ii.): 57.30-7.22 (in, 5H), 7.05-6.99 (in, 3H), 5.07-5.05 (in, 1H),
355351 (in, 1H), 2.82-2.76 (in, 2H), 269-267 (M, 2% 2.42-2.40 (d, J = 10 4 Hz, 1H),
2.39-234 (m, 1H), 2.24-2.21 (in, 3H), 2.19 (s, 3H), 1.64-1.60 (bs, 1H}, 1.49 (s, 6H); IR (KBr,
cmrl): 2072, 2798, 1776, 1496, 1467, 1388, 1350, 1257, 1147, 1147, 1074; MS (ES|) raiz:
424 (M+l).
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Exaniple 54
MCE 24005 -3 -hyrdroceypearol idin- 1-57) - 1-phersilethyid) -2-( 2-0xa- 1,2-di Jgrdr oopednoli n-7-

3 )acetarnide

Ivfelting point: 174-176 ‘C; *H-HME. (400 MHz, DM50-i:): S 11.72 (s, 1H), 8.54 (d, J = 8.4
Hz, IH), 7.$4 (d, J = 10.0 Hz, 1H), 7.55 (d,J = & 4 Hz, 1H), 730-7.27 (m, 4H), 7.24-7.19 (m,
2H),7.11(dd, J,= 12 Hz, J;=20 Hz, 1H), 6 .43 (dd_J,= 16 Hz, J;,=50Hz, 1% 459{qy,J
= 7.5 Hz, 1H), 4.7 (bs, 1H), 4.1 3-4.08 (m, 1H), 3.54 (%J = 13.6 Hz, 2H), 2.77-2.67 (m, 2H),
259-254 (in, 1H), 2.44-2.40 (in, 1H), 2.33-2.29 (in, 2H), 1.93-1.88 (in, 1H), 1.51-1.49 (in,
[H); IR (EBr, cm't): 3061, 2964, 2806, 1658, 1604, 1552, 1415, 1346, 1276, 12 19, 1149; MS
(ESI) m/z: 392 (M+]).

Example 55
ALGCE-2-(05)-3-hydroxyp yrrolidin: 1- ¥I)- 1-p heny€ thy])}-2-methyl 2-o oxe-2,3-
ddhydrobenzo[i Jaxazal-5-yl)pr op grami de

<0 LS

IH-NMEL. (400 MHz, DMSO-tii): & 116 (bs. 1H), 7.52-7.50 (d, J = 7.3 Hz, 1H), 728-7 24 (in,
6H), 7.28-7.17 (in, 2H), 4.934.90 (in, 1H), 409-4.12 (n, 1H), 2.94-2.67 (ta, 4H), 254-2.30
(in, 3H), 1.95-1.90 (m, 1H), 1.52-1 .48 (s, 3H), 1.47-1.43 (s, 3H); IR (KBr, cml): 3305, 3084,
2929, 2810, 1766, 1664, 1494, 1467, 1259, 1159; MS (ESI) m/z: 410 (M+ ).

Example 56

(5 2-(2-0x0-2,3-d ihydrobenzo [floxazol 5- )} AL(1-p BinyIr 2-(p yrro) i ne | -yDethyl)
agetamide
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<cuLo

Melting point: 129-130 *(*; 1H-NMR (400 MHz, DIVE O-d:): § 12.0-110 (bs, 1H), 8.44 (d, J
= 8.0 Hz, 1H}, 7.30-7.28 (1, 5H). 7.23-7.19 (m, 1HY, 7.1 1 (rn, 1H), 6.96-6.9 1 (1w, 1H), 4.91-
485 (m, 1H), 3.45 (s, 2H), 2.76-2.67 (u, 2H), 2.42 (bs, 4H), 1.62 (bs, 4H); IR (KBr, cml):
3064, 2796, 1764, 1658, 1535, 1261 ; M = (EZ1) miz: 366.2 (M+).

Example 57
ALCS)- 24005 3-hydroxyp yrrolid in- 1- ¥I)- 1-p henyleihyIy-2-(2-0x0-2,3-
dihyd roh enzo [{]oxazel-5-yIacetamide

LS

Melting point: 210-21 1 %C: 'H-NMR (400 MHz, DB O+i;): § 11.5-110 (bs, 1H), 8.49 (d, J
= 8.3 Hz, 1H), 7.30-7.16 (a, 6H), 7.17 (d, J = 8.0 Hz, 1H), 7.06 (s, 1H), 6.97 (d, J = 7.3 Hz,
1H), 459 (Q,J = 8.5 Hz, 1H), 4.13 (bs, 1H), 3.52-3.42 (r, 2H), 2.76-2.68 (m, 2H), 2.60-2.50
(in, 2H), 2.43-2.40 (m, 1H), 233-2.30 (1, 1H), 1.96-1.91 (m, 1H), 1.50-1.40 (ra, 1H); IR
(KBr, cm): 3420, 3120, 1640, 1339, 1219; MS (E=I) mjz: 382.0 (M+).

Example 58
(S-2-(3-hermr2-0xn-2 3 -dihydroh enxo[dJoxazol-5 -yI-A=(1-(3 -(4-methoxyfoenzy loxy)
pheny!y-2-(pyr robdin-| -y)ethylacetamide

Melting point: 72-74 Z; %NMR (400 MHz, DM30-d,): & S45 (d, J = 7.0 Hz, 1H), 7.36-
7.39 (m, 7H), 7.31-7.25 (1w, 1H), 7.21-7.17 (w, 1H), 7.11 (s, 1H), 7.06-7.04 (m, 1H), 6.95-
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6.93 (M, 3H), 6.85 (d,.F = 5.9 Hz, 2H), 4.97 (s, 2H), 4.94 (s, 2H), 490 (bs, 1H), 3.76 (s, 3H),
3.47 (s, 2H), 2.50 (bs, 4H), 2.45 (bs, 2H), 1.63 (bs, 4H); IR (KBr, cm™): 3313, 3034, 2962,
2794, 1774, 1664, 16 10, 1585, 15 14, 1492, 1465; M = (ESI) miz: 591 .8 (M+).

£xample 59
2-(3-(d- cyanoh enzyT)-2-0x0-2,3-dihyd rob enzo [{Joxazol-5-yI- A5 2-00.5)-3-hydroxy
pyriokio n-| -yIr1-phenyethyDacetanide

<O L e

Mating point: 194-194 *C; 1H-NMR (400 MHz, DIVEO-tit) : & 8.47-8.45 (m, 1H), 724-7 82
(m, 2H), 7.53-7.51 (m, 2H), 7.31-7.21 (m, 6H), 7.08-7.06 (m, 2H), 5.20-5.18 (m, 2H), 4.90-
4.80 (m, 1H), 4.71-4.61 (1, 1H), 413420 (m, IH), 3.50-3.38 (m, 4H), 220-27 1 (m, 2H),
2.67-233 (m, 2H), 1.91-1.89 (m, 1H), 1.50-1.50 (m, 1H) ; IR (Neat, cm'): 3304, 2943, 2230,
1768, 1495; IVE (ESI): miz 497 (M+).

Example G

IEQ(S)-2-((5)»-F-hydroxyp yrrolidin-1- yl)- 1-p henylethyl)-2-(2-oxomdo Im-6-yracetamide

<O LS
E
lilting point: 207-209 °C;'H-NMR (400 MHz, DIVEO-rf;):5 10.35 (s, 1H), 8.49 (d, J = 7.2
Hz, 1H), 737-7.22 (m, 5H), 7.08 (d, J = 7.2 Hz, 1H), 6.81 (s, 2H), 4.90 (s, 1H), 4.84 (s, 1H),
4.16 (s, IH), 3.47-332(m, 4H), 2.77-2.67 (m, 3H), 2.50 (bs, 1H), 2.38 (bs, 2H), 1.95-1 31 (m,
1H), 1.53 (bs, 1H); IR (KBi; cm):3275,3065, 2941, 2804, 1691, 1630, 1547 ;MS (ESI) m/z:
380.6 (M+l).

Example61
(S)-2-(3-methylr 2-oxo-2,3-dihydrohenza [ .%0xainl-5-yl)-iV-(I-phieiiylr 2-(pyrrolidin- 1-
ylyethyl kacetamide
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IVElting punt: 105-107 °C;*H-NMR (4000 MHz, OM=0-iii ): 5 8.49 (d, J = 8.3 Hz, 1H), 7.30-
7.29 (in, 4H), 7.27-7.20 (mn, 2H), 709 (d,J = 1.3 Hz, 1H), 7.03 (dd,J, = 16 Hz,J;= 8.3 Hz,
1H), 4.93-4.87 (mn, 1H), 351 (d, J = 2.4 Hz, 2H), 3.31 (s, 3H), 2.79-2.73 (i, 1H), 2.51 (bs,
1H), 250-2.44 (in, 4H), 1.64-1.23 (in, 4H); IR (KBr, cm): 3286, 3061, 2954, 2794, 1764,
1649, 1535, 1494, 1384, 1064; M5 (ESI) miz: 380 (M+l).

Examiple62
M(1-(1-henzyl 1 -pyrazol 4-vI)2-(pyrrolidin 1- yDpeithyl)- 2-(2-ox0-2,3-dihvd ro
henxo (] oxazo]rs-yJracetamide

'H_;ji { }
1H-NMR (400 MHz, IMZO-di): 5 11.52 (bs, 1H), 8.26 (d, J = 8.32 Hz, 1H), 7.62 (s, 1H),
7.32-7 15 (in, 7H), 6.95 (d, J = 8.32 Hz, 2% 524 (s, 2H), 4.93-4.92 (in, 1H), 3.43 (s, 2H),

2.71-2 §7 (m, 2H), 2.50-2.33 (in, 4H), 1.63 (bs, 4H), IR (KBr, cru): 3064, 2962, 1774, 1656,
1496, 1261 ;IvE (ESI) mfz: 446 (M+l).

Examiple 63
(S)t-hutyd 2-(3-(1 -(2-(3-henzylr2-oxo-2,3-dihydrabeiiz»  [f]oxaxol 5 yIrac etamide )-2-
(pyrrolidm.-1-ylpethyl Jphenoxyaceiate

L 4D

0

Melting pzdnt: 68-70 *C; 1H-NMR (400 MHz, DMSO-ti.): 5850 (bs, 1H), 7.38-7.30 (z, 5H),
7.25730 (1, 2H), 7.12 (s, 1H), 704 (d, J = 8.3 Hz, 1H), 6.91 (bs, 2H), 6.76 (bs, 1H), 4.99
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(bs, 3H), 4.60 (s, 2H), 3.49 (bs, 2H), 3.20-2.60 (m, 2H), 2.50 (bs, 4H), 168 (bs, 4H), 1.42 (s,
9H); IE. (KBr, cm'): 3248, 2974, 2796, 1776, 1664, 1587, 1492, 1467, 1384, 1369, 1246; M =
(ESl) m/z: 526.5 (M+).

Example 64
(.5)-2-(3-berizyl 2-0x0-2 3-dihydrob enzo [{Joxazol 5 -¥Ik AL(1-(3 (henzyloxy)phenyl)-2-
(pyzrolidin- 1-¥l)ethyl }- AL methylacetamide

mﬁ{)
b |
1H-NMR (400 MHz, DM SO-rfi): 8 7.43-7 20 (m, 13H), 7.0% (s, 1H), 7.02 (d,J = 8.2 Hz. 1H),
6.91 (d, J = 7.0 Hz, 1H), 6.89-6.84 (m, 1H), 5.80-5.77 (m, 1H), 5.044.99 (m, 4H), 3.81-3.68
(m, 2H), 3.04-2.98 (m, 1H), 2.70 (s, 3H), 2.59 (s, 1H), 2.40 (bs, 4H), 1.60 (bs, 4H); IR (KBr,

cm'l): 2931, 2791, 1774, 1631, 1494, 1467, 1382, 1352, 1244, 1134; M= (E=I) m/z: 576
(M+).

Example 65
ALCS) 1-cvelo hexyl 2-(C5)-3- hyd roxyp yrro ld in- 1- yDet hyl)- AL e thy)- 2-(2-oxoindolin-6 -

yl yacetamide

1H-NMR (400 MHz, DM SO-rfi): & 10.36 (s, 1H), 7.10 (d, J = 73 Hz, 1H), 6.82-6.70 (m, 2H),
4.90 (bs, 1H), 4.39 (bs, IH), 4.14 (s, 1H), 3.77-3.73 (m, 1% 3.65 (s, 1H), 3.58-3.54 (m, 1H),
342 (s, 1H) 2.72 (s, 3H), 2.69-2.61 (m, 2H), 2.24-2.16 (m, 3H), 1.95-1.90 (m, 1H), 1.76-1 .57
(m, 4H), 1.46-1 .43 (m, 2H), 1.37-1.34 (m, IH), 1.13-1.00 (m, 4H), 0.97-0.93 (m, 1H), 0.84-
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0.81 (m, 1H) ; IR (KBr, cm'): 3306, 3182, 2928, 2856, 2783, 1710, 1630, 1605, 1460; M =
(ESI): rniz 400.4 (M+1).

Exampledb
2-(3-(3-cyamoh en 1y [)-2-0x0-2,3-di hydroh enzo [ .ijoxaml-5-y1 )-iV-((*-2-((£)-3-
hydroxyp yrrelidiii- | -vIy- 1-p henylethyl)} - methylacetam ide

o
IH-NMEL (400 MHz, DMSO-tii): 57.87 (s, 1H), 7.79 (d, J = 7.69 Hz, 1H), 767 (d, J = 8D5
Hz, 1H), 7.59-7.57 (i, 1H), 7.31-7.24 (in, 5H), 7.12 (d, J = 6.96 Hz, 1H), 7.07 (d, J = 10.9 Hz,
1H), 7.04-6.99 (in, 1% 5.80 (in, 1H), 5.08 (s, 2H), 4.67 (d, J = 8.42 Hz, 1H), 4.12 (bs, 1H),
3.843 % (w, 2H), 2.99-2.80 (1, 2H), 2.70 (s, 2H), 2.60 (bs, 3H), 2.40-2.33 (i, 1H), 2.32-

2.29 (in, 1H), 190-1 £7 (in, 1H), 1.47-1.35 (in, 1H) ; IR (KBr, cm™): 3419, 2924, 2852, 2804,
2229, 1772, 1627, 1494, 1355, 1244, 1022, 754; I4E (ESI): tiz 511 (M+1).

Example 67

ALCS) 1-cvelo hexyl 2-(C5)-3- hyd roxyp yrro ld in- 1- yDet hyl)y-2-(2-00m -2, 3-
di hydroh enxoli | oxaze1-5-ylpacet amide

<cupd

Melting pzdnt: 173-174 2 ; THHMR (400 MHz, DMSOi;) :5 115 (bs, 1H), 7.72 (5 J = 824
Hz, 1H), 7.17 (d, J = 7.94 Hz, 1H), 7.07 (s, 1H), 6.96 (d, J =7.94 Hz, 1H), 4.80 (bs, 1H), 4.12
(bs, 1H), 3.73 (bs, 1H), 3.41-3.37 (in, 2H), 2.65 (d, J =85 Hz, 1H), 2.43-2.23 (m, 4H), 1.92
(d,J =64 1Hz, 1H), 1.59 (in, 7H), 12-1.08 (in, 6H); IR (KBr, cm): 3065, 2797, 1765, 1649,
1535, 1262; M3 (ESI): iz 388 (M+1).

Example 68
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(Sptert-butyl-2-(3-(1 -(2-(3-benzyl 2 -0am- 2,3 - di hydroh enzn [f]o XeOL-5-y I)-.V-methyl
a etamido)-2-(p yr o hdin-I -yl pethyDp heno xy)ar etate

aufo”

Melting pint: 111-113°C;1H-NMR (400 MHz, DM5Q-d(): 57.35-7 .26 (m, 6H), 7.22 (. J =
7.9 Hz, 1H), 7.07 (s, 1H). 7.05-7.01 (wn, 1H), 6.86 (d, J = 7.2 Hz, 1H), 6.79-6.73 (in, 2H),
5.79 (bs, 1H), 5.00 (s, 2H), 4.61 (s, 2H), 32 1-3.79 (m, 1H), 3.75-3.68 (in, 1H), 3.01 (bs, 1H),
2.89 (s, 1H), 2.71 (s, 3H), 2.61-2.54 (m, 2H), 2.49-2.33 (in, 2H), 141 (bs, 4H), 1.41 (s, 9H);
IE. (KBr, cmt): 3399, 2922, 2851, 1776, 1641, 1493, 1462, 1389, 1289 ;M = (ESI): m/z 600
(M+).

Example 69
V ((5p-1-cyclohexyl2-((5)-3-hydo xypyrrolain- | -ylpethyl}-2-(2-0x0 indolin-6-

Ji yacetamide
0L i

lilting point: 132-133 °C; !H-NME. (400 MHz, DIVEJ-4,):5 1032 (s, 1H), 7.63 (d, J = 7.3
Hz, 1H), 7.07 (d, J = 7.3 Hz, 1H), 6.91-6.81 (in, 2H), 426 (bs, 1H), 4.18 (bs, 1H), 3.78 (s,
1H), 3.46-3.31 (in, 4H), 2.68 (s, 2H), 2.21-2.19 (in, 4H), 1.96 (s, 1H), 1.67-1.60 (m, 6H),
1.52-097 (i, 6H) ; IR (KBr, crn4): 3262, 2928, 2853, 2799, 1703, 1632; IVE (EZI1): miz 386
(M+).

Example 70
MA(S) 1-cyclohexyt2-((£)-3-hydroxyp yrrolain- |-ylethyl} M methyl-2-(2-0x0-2,3-
dihydrob engo[ti]oxazo1-5-yl yacet amide
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<auLd

Melting point: 130-131°C; *-NMR. (400 MHz, DM50-ti ) : 5 115 (bs, 1H). 7.1S(d,J = 7.8
Hz, 1H), 7.16 (s, 1H), 7.03-6.96 (n, 1H), 4J6 (bs, 1H), 4.3 (bs, 1H), 4.14 (bs, 1H), 3.8-3.6 (m,
4H). 2.73 (s, 3H). 2.7-2.6 (rn, 2H). 2.2 (bs, 2H). 193-1.90 (in, 2H), 1.8-1.71 (in, 7H), 1.20-
1.02 (m, 4H) ;IR (KBr- cr 3y 2927, 2852, 1774, 1618, 1261 ;M S (E=I): mfz 402 (M+l ).

Example 71

(.SFAL(1 3 -cyanopheny!}-2-(pyrrolidin- | -yl hethyl }- AL Inethy 1-2-(2-0x0 -2,3-
dihydrob enza[;i] Oxaza1-5-ylyacet ajiiide

Malting pint: 116-11% 9Z; 1H-NMR (400 MHz, DM3O-d): & 115 (bs, | H), 7.75-7.63 (in,
2H), 7.61- 7.52 (m, 2H), 7.18 (d, J =8/1 Hz, 1H), 6.95-6.93 (1, 2H), 5.82-5.79 (11, 1H), 3.79-
3.76 (in, 2H), 3.01-2.97 (in, 1H), 2.86-2 S3 (m, 1H), 2.76 (s, 3H), 2.50 (bs, 4H), 1.6 (bs, 4H) :
IR(KBr, cm?): 2958, 2794, 2227, 1774, 1629, 1465, 1400, 1261 ;IWE (ESI): mfz 405 (M+l).

Example 72
2-(3-(3-cyamnh enzyI)- 2-0x0-2,3-di hydroh enza [ .ijoxaiol-5-yI1>j V-((*-2-((i)-3-
hydroxyp ynnlidin- I-yl)- 1-p henyvethylyace tamide

Mdlting pint: 65-68 “C:'H-FME. (400 MHz, DM50 -d0): 5843 (d,J =& 3 Hz, 1% 7.88 (s
1H), 7.79 (d,J = 7& Hz, 1H), 7.67 (d, J = 8.1 Hz, IH), 7.59-7.55 (1, 1H), 7.29-7.25 (1, 5H),
7.23-7 1% (in, 1H), 7.09-7.05 (in, 2H), 5.06 (s, 2H), 487421 (m, 1H), 4.64 (d, J = 4.3 Hz,
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1H), 4.12-4.08 (m, IH), 3.50-3.41 (m, 2H), 2.70-2.66 (m, 2H), 2.53-2.51 (m, 2H), 2.47-2.37
(ta, 1H), 2.29-2.26 (m, 1H), 1.91-1 86 (m, 1H), 1.49-1.44 (. IH) ; IR (KBr, cm'): 3304,
3062, 2943, 2806, 2229, 1774, 1658, 1535, 1494, 1354, 1246; M = (ESI): miz 497 (M+).

Example 73
MACSY | -G -evanophenyD-2-((5)-3-hydroxypy Trolidin- | -yl )ethyl ) AL methyl-2-(2-oxo-2,3-
dihydroh enzo|d] oxaze1-5-yljacetamide

Mmgﬁ

Ivfelting pint:  203-206 °C ; % -NIVIR (400 MHz, DMSO-ti.) :5 11.58 (bs, IH), 7.74 (d,J = 6.8
Hz, 1H), 7.70 (s, 1H), 7.62 (d, J = 7.9 Hz, 1H), 7.58-7.53 (m, 1H), 7.20 (d, J = 8.3 Hz, 1H),
7.02 (s, 1H}, 6.95 (d, J =8.3 Hz, 1H), 5.86-5.82 (m, 1H), 490 (bs, 1H), 4.23-4.18 (m, IH),
3.80-3.75 (m, 2H), 3.18-3.0 (ru, 1H), 2.87-2.83 (1, 2H), 2.76 (s, 3H), 2.74-2.71 (m, 1H),
2.50-2 .42 (m, 2H), 199-1 .92 (m, IH), 1.59-1.51 (m, 1H) ;IR (KBr, cm'%): 333 1, 2920, 2798,
2229, 1764, 1597, 1465, 1261, 1138; IVE (ESI): miz 421 (M+).

Example 74
(S)-ter t-hutyl 2-(3-(2-(3-hydro xypyrrolidin |-yl>- 1-(2-(2-0x0-2,3 -dihyd roh enzo [ oxaxol -
5-yi Jac etami dojet hyl jphenoxyacetate

A-NMR (400 MHz, DMSO-ti ;): 5 11.55 (bs, 1H), £.47 (t, J = 8.8 Hz, 1H), 722-7 15 (m, 2H),
7.06-6 .70 (m, 5H), 4.88 (bs, 1H), 459 (d, J =20 Hz, 2H), 4.16 (bs, 1H), 3.53-3.40 (m, 2H),
3.18-3 .14 (m, 1H), 2.84-2.60 (m, 3H), 2.40-2.35 (m, 2H), 1.96-1.86 (m, 1H), 1.58-1.52 (m,
1H), 1.42 (s, 9H) ;IR (KBr, cm’™): 3282, 3055, 2974, 2808, 1764, 1656, 1492, 1467, 1369,
1261, 1153, 1087; IVE (ESI): miz 512 (M+l).
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Example 75
2-(3-(4- cy amoh enzyIy- 2-0x0-2,3-di hydroheru D[f]oxazal -5-y i\ ((5)- 2-((.5)-3-
hydroxyp yrrolid n-1-¥Iy- 1-p henylethyly N-me thylacet am ide

| &

1H-NMR (400 MHz, DMSO i): 5 723 (d, J =8.3 Hz, 2H), 7.53 (d, J = 8.3 Hz. 2H), 7.33-
7.25 (m, 5H), 7.24-7.16 (m, 1H), 7.06-7.04 (m. 2H), 5.80 (m, 1H), 5.08 (s, 2H), 4.67 (d, J =
8.42 Hz, 1H), 4.12 (bs, 1H), 3.84-3.68 (1, 2H), 2.99-2.80 (m, 2H), 2.70 (s, 2H), 2.60 (bs, 3H),
2.40-233 (m, 1H), 2.32-2.29 (m, 1H), 1.90-1.87 (m, 1H), 1.47-1.35 (m, 1H) ; IR (KBr, cm™):
3062, 2920, 2852, 2804, 2227, 1774, 1631, 1494, 1467, 1384, 1244, 1095;

IVE (ESI): mfz 511 (M+l).

Example 7
V] -(3-(cyanemethaxy )p henyl)-2-(3-hydxaxyp yzrolidm-| -ylethy [-iV-metliyl 2-(2-oxo-
2,}-dihydrohenz» [f]oxazal-5-yl yacetamide

1H-NMR (400 MHz, DMSO-ds): 5 11.54 (bs, 1H), 7.35-7.31 (m, IH), 7.30-7.20 (m, 1H),
7.17-6 90 (m, 5H), 522 (bs, 1H), 5.15-5.14 (s, 2H), 4.90 (bs, 1H), 4.68 (bs, 1H), 4.16-3.86 (bs,
1H), 3.82-3.72 (1, 2H), 329-3.1 7 (1w, 1H), 2.96-2.78 (zn, 2H), 2.73-2.62 (s, 3H), 25237 (1,
2H), 198-194 (m, 1H), 1.60-1.40 (bs, 1H) : IR (Neat cm'): 2949, 2808, 1766, 1604, 1467,
1400, 1263, 1172, 1138, 1099 ;M S (EI): miz 451 (M+).

Example77
tert-bumyl  2-C3-((5%2-((F)-3-hydroxyp yrroldin-1 -y)j1-(j V-iuethyJr 2-(2-0xp-2,3-dihydro
henzo[f]oxazol 5-ylacetamid o jeihyDp he noxy jac etate
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(v
ﬁmf on
Mating point: 124-125 *C; 1H-NMR (400 MHz, DMSO-ci.): 5 12.0-110 (bs, 1H), 7.26-7.17
(in, 2H), 704 (s IH), 6.96-6.95 (m, IH), 6.88-6.86 (in, 1H). 6.83-6.80 (m, IH), 6.77-6.74 (m,
2H), 5£4-5.80 (in, 1H), 4.83 (bs, IH), 4/ 1 (s, 1H), 4.20-4.16 (in, IH), 326-3.84 (in, IH),
3.82-371(in, I H), 3.10-3.00 (m, IH), 2.81-2.74 (in, 2H), 2.71 (s, 3H), 2.68-2.67 (in, IH),

2.50-2 .49 (in, 2H), 1.98-1.91 (in, IH), 1.52-151(m, 1H), 1.49 (s, OH) ; IR (Neat, cm™): 3339,
2980, 2797, 1773, 1597, 1467 ;MS(ESI): iz 526 (M+).

Example 78
ALCS ) 1-(F-cvanopheny Dy 2-((5)-3- hydroxypyrrolidine 1- yhethyl) AL methyl-2-(3-methyl
2-0x0-2,3-dihydr chenz» fJoxaznl -5-y[racetamide

<0l

Melting point: 83-85 “C; ¥%~NMR (400 MHz, DM S0-d;): & 7.74 (d, J = 6 8 Hz, IH), 7.70 (s,
1H), 7862 (d,J = 7.9 Hz, 1H), 758-7 53 (in, IH), 7.20 (d, F =23 Hz, 13 7.02 (s, 1H), 6.95
(d, J = 8.3 Hz, IH), 5.86-5.82 (in, IH), 4.90 (bs, 1% 4.23-4.18 (r, IH), 3.89-3.75 (a1, 2H),
3.31 (s, 3H), 3.18-3.0 (in, IH), 2£7-2.83 (in, 2H), 2.76 (s, 3H), 2.74-2.71 (in, | H), 2.50-2.42
(in, 2H), 1.99-1.92 (in, IH), 1.59-1.51 (in, IH); IR (Neat, cn'l): 2943, 2802, 2227, 1776,
1631, 1479, 1384, 1265; M'S (ESI): miz 435 (M+).

Example 79
NS 1-C3-(1H-teirazol 5-yDphenyD-2-((5)-3-hydrox ypyrrolidin- 1- yDe thyl)-2-¢2,2-
dioxido- 1,3-dihydroh engo[cliothiaml-6 -yIy-N-methylacetamide
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H-;?;
s T

'H-NMEL (400 MHz, DIVEO-i4.): 57.93 (s, IH), 7.90 (d, J= 7.3 Hz, |H), 7.45-7.41 (m, IH),
731 {5 1% 7.17 (d, J =7.S Hz, IH), 6.86 (d, J = 78 Hz, IH), 6.79 (a IH), 5.95 (m, IH),
5.21 ths, IH), 440 (s, 2H), 4.23 (a | H), 3.81-3.71 (m, 2H), 3.22-3.15 (m, 2H), 3.12-3.09 (mm,
2H), 2.74 (s, 3H), 2.45-2.32 (tn, 1% 2.31-2.29 (m, IH), 1.97-1 392 (m, 1% 1.53-1.50 (m,
IH);IR(Neat cm™):2926, 1708, 1641, 1583, 1444, 1402, 1309, 1136;

IVE (E51) miz:498 (M+l ).

Example 80
2-(34(S-2-((8» 3 -hydroxy yrroMin- |-yIr|-(N-methyJ2-(1 -meth\l 2,2 -dioxido -1,3-
dihydrob enzo[c]isothiazo Li-yl yacetajnid oeth YIp heno xyjacetic acid

IH-NME. (400 MHz, DM30 -d;): & 1300(s, IH), 9.94-9.76 (m, IH), 7.31-7 25 (m, 2H),6.91-
6.77 (t, 5H), 6.13-6.12 (m, IH), 6.10 (s, IH), 4.804.75 (s, 2H), 4.604.45 (s, 2H), 4.44 (d,
H: j= 28 .3), 4.12-4.09 (m, 1H), 4.0-3.60 (m, 5H), 3.20-3.10 (s, 3H), 282-2 7 3(5, 3H), 232-
2.28 (1, IH), 2.26-1 £4 (m, IH); IE (Neat, cnl): 2927, 1678, 1612, 1587, 1492, 1442, 1400,
1321, 1203, 1139; IVE (ESI) miz: 518 (M+l).

Example 8 1
(5)-methyl  3-(2-DM -5-(2-OXO-2-(I -phenylr2-(pyrrolidin- |-ylyeihylaminopethyl ¥ exiio \d]
oxazolr3(247ryimethyl Jnenzoate
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{2

1H-NMR (400 MHz, DM SO-tit): 58.80-8.60 (m, 1H}, 7.95 (s 1H), 790 (d, J = 7& Hz, 1H),
7.63 (d,J =75Hz, 1H) 7.51 (t,d = 7.8 Hz, IH), 7.30-7 28 (m, 6H), 7.15 (s, 1H), 7.05 (d,J =
8.33 Hz, 1H), 5.09 (m, 3H), 3.84 (s, 3H), 3.50 (s, 2H), 320 (m, 2H), 2.54-250 (m, 4H), 1.75
(bs, 4H); IR (KBr, cm™): 3360, 2951, 1776, 1722, 1658, 1492, 1286, 1203, 1107, 1020; M=
(ES) m/z: 514.0 (M+l).

Example 82
(5)-tert-butyl 2-(2-0x0-5-(2-0x0-2-(1-p henyl 2-(p yrrolidin 1 -yDeithyIM vidoJethyI(f enzo
] Oxa 2015 (2 Hp-vl}ap etate

MD
%—}-—/ H
%-NMR (400 MHz, DMSO-.i ,): 5851 (bs, 1H), 7.30-7.05 (m, £H), 4.92 (m, 1H), 458 (s,
2H), 352-3.37 (bs, 2H), 2.89-2.67 (m, 2H), 2.54-2.32 (mn, 4H), 1.91-1.57 (m, 4H), 141 (s

9H); IR (Neat, cm1): 2976, 1784, 1743, 1658, 1546, 1494, 1467, 1390, 1367, 1244, 1155, M=
(ES) m/z: 480 (M+).

Example s 3
(s)-2 -2 -0X0-5-(2-0x0-2-( ' 1-p henyl-2- (pyrrolidi n-| -yl yethyi amino)ethyl) henzo[djoxazolr
32 27y ylyacetic agid hydrochloride

SO
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IH-NME. (400 MHz, DMSO-ii): 5 10.1 (bs, IH), S90 (d_J = 23 Hz, IH), 7.2-7.4 (m, 7H),
7.06 (M, 1H), 5.25-5.29 (m, IH), 4.26 (s, 2H), 3.61(s, 2H), 3.53-3 3Z (M, 4H), 3.32-3.06 (1,
2H), 232-1.90 (m, 4H); IR (Neat cm#):3030, 2601, 1778, 1570, 1535, 1496, 1467, 1390,
1357, 1246, 1219; Mi (ESI) miz: 424 (M+l).

Example 84
(Sy-.V-(I-(3-hydr o xyp hemyI}-2-{p yr rol i n- | -yDiethyD}-2-(2-0x0-2,3-dihydrot enzo 4]

oxazol-5-ylyacetamide
o i

Melting point: 140-142 *C;*H-NME, (400 MHz, DMSO-d,): 5 11.57 (bs, IH), 9.33 (bs, IH),
8.43 (bs, IH), 7.17 (d, J = 8.0 Hz, 1H), 7.08 ( J = 7.6 Hz, IH), 6.99-6.95 (1u, 2H), 6.73 (s,
IH), 6.69 (5, IH), 6.62 (d, J =8.0 Hz, IH), 4.82 (bs, IH), 3.47 (d, J = 5.9 Hz, 2H), 3.17 (d, J
=52 Hz, | H), 254 (bs, 4H), 2.44 (bs, IH), 1.65 (bs, 4H); IR (KBr, cm'l): 3066, 2972, 2823,
1764, 1658, 1589, 1546, 1500, 1467, 1382, 1263; M'S (ESI) miz: 382.4 (M+).

Example 85
{5 2-(3-(1-(2-(2-0x0-2,3-dihydrob enzo[{]oXazo| 5-vIyac etami | 0)-2-(p yrroldiji- 1-
et d)p henoxyacetir acid hydroc hloride

1H-NMR (400 MHz, DMSO-rf.): & 13.05 (bs, IH), 11.60 (s, IH), 10.20 (bs, IH), 8.87 (d, J =
8.6 Hz, | H), 7.28-7.24 (m, IH), 7.18 (d,J = 8.3 Hz, IH), 7.04-6.97 (m, 4H), 6.84-6.81 (m,
IH), 5.26-5.21 (1, IH), 4.65 (s, 2H), 3.60 (s, IH), 337-3.05 (m, 2% 2.67-250 (m, 4H),
1.96-1 90 (m, 4H); IR (KBr, cm™): 3525, 3444, 2638, 1766, 1564, 1259, 1024, 792 ; M3 (ESI)
m/z: 440 (M+l).

Example 86
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2-(5-(2-(((SF2-((5)3 -hydroxypyrrolidin- | -yIy 1-p henylethylxm et hyJ)am ino -2 - oxp ethyl )
2-oxobenzo[Joxazol 325y yDacetic acud

¥%NMR (400 MHz, DMSO-iig): 5 7.35-7.25 (m, 6H), 7.09-6.99 (m, 2H), 5.91-5.39 (m, 1H},
4.35 (bs, 2H), 4.19 (bs, | H), 3.87-3 85 (m, 4H), 3.16-2 25 (m, 4H), 2.34-2.62 (m, 4H), 20-
1.96 (m, 1H), 1.58-1.43 (m, 1H), 1231 13 (m, 1H); IR (Neat, cmt): 3167, 2945, 1782, 1631,
1604, 1496, 1469, 1396, 1381, 1359, 1307; IVE (ES|): miz 454 (M+).

Example 87
2-(3-(] -(ALmethy]r2-(2-oxoi md Oji n-6-yl kar etaj ni doy-2-p yrrolidm- | -yDethyl jphenoxy)

acetic acid hydrochloride

o

lilting  point: 169-171 V ; 1H-NMR (400 MHz, DM50-d): S 10.59 (s, 1H), 7.21 (£ J = 1.Q
Hz, 1H), 7.09 (d, J = 7.6 Hz, 1H), 6.84-6.77 (m, 4H), 6.72 (s, 1H), 5.37-5.83 (m, 1H), 4.51 (s,
2H), 3.75 (d, J =5.6 Hz, | H), 3.70 (s, IH), 3.17(s, 1H), 3.14-3.09 (m, 1H), 2.83-2.82 (m, 1H),
268 (s, 3H), 2.50 (bs, 4H), 2.44 (bs, 1H), 1.70 (bs, 4H); IR (KBr, cm1): 301, 1699, 1629,
1215, 756, 669; MS (ESI): miz 452 (M+).

Example 88
352 (G} 24(5>3-hydinxyp yrro Mm- I-yl)-l -phenye thyl}methyljamino>2-0¥ethy"2 -
oxoheitzo[d]oxazol-3(2H)yl imet hyl )henzamide

2oL
gi
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Melting point: 18 1-1S3 °Z; 'H-NMR (400 MHz. DMSO-d;): 5799 (s, 1H), 7.84 (s, 1H}, 7.79
(d,J = 7.33 Hz, 1H), 750-7.21 (in, 7H), 7.19-7 02 (m, 2H), 609 (bs, 1H}, 5.81 (bs, 1H), 5.07
(s, 2H), 4.91 (bs, 1H), 456 (in, 1H), 4.03 (bs, 1H), 3.83-3.7 1 (i, 2H), 2 9 (s, 4H), 2.67-2.53
(in, 3H), 229-2.0 (in, 2H), 1.98-1.72 (in, 1H), 1.33-1.29 (in, 1H) ;IR (KBr, cm™): 3375, 3034,
2027, 2723, 1768, 1666, 1494, 1384, 1246 ;M S (EZI): miz 529 (M+).

Example89
(Sk-2-(3-benzy]r2-oxm-2 3 -dihydroh enzo [floxazel 5 -yl>- Al -(3 -hydrexyp F. nyIy-2-
(pyTrolidin-| -yhethyl )-AL methylacetamide

Melting point: 165-167 *C; 1H-NMR (500 MHz, DIvI501-dt): 5 936 (bs, 1H}), 7.36-7.27 (i,
6H), 7.12-7.02 (m, 3H), & .62-661(in, 3H), 5.76 (s, 1H), 5.00 (s, 2H), 3.79-3 9 (in, 2H), 2.71
(s, 2Hi 2.65-2.64 (wm, 1H), 2.43-2.36 (bs, 2H), 2.51-2.49 (bs, 4H), 1.64-1.58 (bs, 4H); IR
(KBr, cm'): 3523, 1770, 1620, 1492, 1454, 1390, 1357, 1271, 1244, 1016; M S (ES): miz
486.2 (M+l).

Example 90
CA)-2-(3-(1 {AN-methyl 2-(2-0x0-2,3-d ihydrobenzo [floxazol 5- yIxace tamido )-2-

(pyrrolidin- 1-yethylphenoxyacetic acid

O

Melting point: 227-229 °C; 1H-HMR (400 MHz, DM30-d;): S 13.03 (bs, 1H), 11.58 (s, 1H),
10.10 (bs, 1H), 7.30 (1, J = SO Hz, 1H), 7.19 (d, J =8.0 Hz, 1H), 7.05 (s, 1H), 6.97 (d,J = 8.4
Hz, 1H), 6.8S (d, J = 16 Hz, 1H), 6.86 (d,J = 1.6 Hz, 1H), 6.82 (d, J = 7.2 Hz, 1H), 6.10-6.07
(in, 1H), 4.65 (s, 2H), 4.05 (t, J= 12 4 Hz, IH), 3.94-3.7S (1, 2H), 3.63 (d, J = 12.0 Hz, 2H),
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352 (s, IH), 3.16 (bs, 1% 2.79 (s, 3H), 1.99 (bs, 4H); IR (KBr, cm?): 3477, 2949, 1759,
1612, 1462, 1265, 1172, 1074, 920, 781, 705; MS (ESI): miz 454.3 (M+ ).

Example91
(.£)-3-((2-ox0-5-(2-0x0-2-(I-p  henyl-2-(pyTiwekdi n- 1-yl yethji amm o pethyllivenzo[{] oxazol-
3(2Hi- yIimethyl )iy enzami de

9

NH;

Melting point: 171-172 2C: 'H-NMR (400 MHz, DM SOid): 58.61 (bs, IH), 8.02 (bs, H),
7.85 (bs, I1H), 7.82 (d, J = 7.3 Hz, IH), 7.47 (bs, IH), 7.45-7.40 (m, 2H), 7.39-7.23 (in, 6H),
7.11(s IH), 7.05 (d, 3= 22 Hz, IH), 5.03 (s, 2H), 4.95 (bs, 1% 3.49 (s, 2% 2.91-2.74 (in,
2H), 250 (bs, 4H), 187 (bs, 4H); IR (KBr, cm'l): 3304, 3188, 3059, 2964, 2799, 1769, 1659,
1495, 1246; M S (ESI): miz 499.0 (M+).

Example 92

2-(3-(1-2-2-ox0indolin-6- Y acetamido)-2-(p yvrrokid in- 1- yDe thyIrpheno xy)acetic acid
[ 4]

Melting point: 104-106 *C;H-HM R (400 MHz, DM SO-d;): 5 13.00 (bs, IH), 10.35 (s, IH),
10.19 (bs, IH), 8.85 (d, J = 8.8 Hz, IH), 7.26 (£ J = 2.0 Hz, IH), 7.09 (d, J = 7.2 Hz, IH),
7.0-7.06 (m, 2H), 6 £5-6 £1 (in, 2H), 6.75 (s, | H), 5.23 (m, IH), 4.63 (s, 2H), 3.56 (s, 3H),
3.53 (s, 2H), 3.44 (d, J = 12.0 Hz, 2H), 3.30 (bs, IH), 3.10 (bs, IH), 1.98-1.88 (1, 4H) ;IR
(KBr, cra™): 3020, 2401, 1535, 1217, 929, 759, 673; MS (ESI): miz 438 (M+).

Example 93
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5 AN-(1-(3-2 - tetrazol S-yLphenyD- 2-(p yrro lid in- 1- yDet hyl)» AL methyl-2-(2-0x0-2,3-
dihydrob enxo[ii] 0xazo1-5-yl meet amide

N.:H
k., |
H i @
Melting point: 240-242 “Z:1H-NMR (400 MHz, DM30d:): 5 1157 (s, IH), 10.1 (bs, IH),
8.01 (d J = 7.0Hz, 2H), 7.98 (s, | H), 7.65-7.62 (m, 1% 7.45 (d, J = 7.0 Hz, IH), 7.17 (d4,J =
7.6 Hz, IH), 7.07-6.98 (in, IH), 6.24 (d,J = 102 Hz, 1% 4.204.13 (mn, 2H), 3.99-3.82 (in,

2H), 225 (s, 3H), 2.50 (bs, 4H), 2.0 (bs, 4H) ;IR (KBr, cm™): 3373, 3035, 1772, 1629, 1550,
1467, 1388, 1269, 1103; IVE (ESI): iz 448 (M+).

Example 94
(5 2-03-02-(3-hydro xypyrrolidin- 1-vI3- 1-CA-mei hyl-2-(2-0x0-2,3-dihyd rob enzo [f]oxazol-
-yi Jacetamidojei hyl pphenoxyacetic agid triflouro acetate

i}

JFA
501 L e
1H-NMR (400 MHz, DIVE O+i ¢): 8 13.10 (bs, IH), 11.60 (s, IH), 9.80-9.60 (in, IH), 7.30 (in,
IH), 7.20 (d, J = 8.3 Hz, IH), 6.99 (s, IH), 6.95-6.76 (1, 4H), 6.18-6.05 @n, IH), 5.50 (bs,
IH), 4.64 (s, 2H), 4.42 (bs, IH), 4.20-3.60 (in, 5H), 3.50-3.20 (in, 3H), 2.73 (s, 3H), 2.30-2.20
(in, 1H), 190-1 .80 (in, IH) ;IR (KBr, cm): 3062, 1766, 1672, 1469, 1265, 1199, 1134, 1095;
IVE (ESI): mfz 470 (M+I).

Example 95
(5-2-(3-(2-(3-hydro?ypyrinlidi n-1- W)-1-(-Vmethylr2-(2-oroijidohn-6 -y 1) acetamido)
ethyl) pheiiDxy) acetic acid hydrochloride
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oA
HI
<0 o
|

1H-NMR (400 MHz, DMSO-d): 5 13.10 (bs, 1H), 10.35 (s, 1% 9.90-9.65 (in, IH), 730-
7.27 (in, IH) 7.12 (d, J = 7.4 Hz, | H), 6.86 (d, J = 8.3 Hz, IH), 6.81-6.70 (rn, 4H), 6.2-6.13
(in, 1H), 550 (bs, 1H), 4.63 (s, 2H), 4.42 (s, | H), 4.15-4.10 (1, | H), 3.853 .60 (in, 5H), 3 .40-
4.20 (in, 4H), 2.70 (s, 3H), 2.30-2.20 (m, IH), 1.90-120 (in, 1H) ; IR (KBr, cm™): 3238, 2951,

1678, 1631, 1452, 1462, 1203, 1136; IVE (ESI): iz 468 (M+)).

Examiple 96
2-(3-((8r-2-((R»-3-hydroxypyrroldin-1 -yIx | «(IN-methyl-2-(2-0x0-2,3-dihydr ohenzo [d]
oxazot!?- yljacetami dopet hyljp henoxyjagetic apid

o

Méelting point: 95-96 “C; IH-HM R (400 MHz, DMSO-.i;): 5 13.00 (bs, IH), 11.60 (bs, | H),
9.84 (bs, IH), 7.31-7.27 (in, 1H), 7.21 (d, J = 7.8 Hz, | H), 7.00 (s, IH), 6.96 (d, J = 8.3 Hz,
IH), 6.88 (d, J =23 Hz, IH), 6.82-6.75 (in, 2H), 6.11(d, J = 107 Hz, | H), 550 (bs, 1%
465 (s, 2H), 4.47 (s, 1% 4.40-402 (m, 2H), 399-3.98 (in, IH), 3.82 (s, 3H), 3.43-3.18 (m,
2H), 2.74 (s, 2H), 2.32-2 .27 (in, IH), 220-1 £3 (m, 2H) ; IR (Neat, ¢l : 2959, 1756, 1611,
1468, 1219; IVE (ESI): rufz 470.2 (M+).

Example 97

2520005 1-c w bohexyl 2-((5)-3-hydroxypyrrolidin 1- yDethvixmethyDamine ) 2-
oxo ethyI)-2-oxchenzo [{Joxazol 302 ) yIracetic acid
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@“mi&

Melting point: 233-234 “Z; 1H-NMR (400 MHz, DIVE(Q-4t): 57.1% (d,J = 8.2 Hz, 1H), 69-
6.8 (M, 2H), 4.45 (s, 1H), 4.2-4.19 (m, 3H), 3.69-3.04 (m, SH), 2.68 (s, 3H), 2.36-2.01 (m,
IH), 1.69-1.53 (m, 5H), 1.37-1.07 (m, 6H), 094-0.90 (m, IH), 0.88-0.69 (m, IH); IR (KBr,
cm1): 3290, 2929, 2852, 1768, 1620, 1620, 1496, 1377, 1246, 1111, 1024; M = (E=I): mfz
460 (M+).

Example 98
Methyl 4-(B -(2-(((53-2-((5)-3-hydro xyp yrrolidin- | -yIr 1p henye thyl Xmethyi )2 ni no )-2-
oxm ethyIy-2-oxohenzo [{Joxasa L322 )-yiif ethvIk)eiitDate

<O e

d

¥%NMR (400 MHz, DMSO-_i;): & 7.94 (d, J = 78 Hz, 2H), 7.47 (d, J = 7 Hz, 2H), 7.30-
7.20 (m, 6H), 7.04 (s, 2H), 5.80 (bs, IH), 5.11 (s, 2H), 4.65 (bs, IH), 4.15 (bs, IH), 3.83 (s,
3H). 3.80-3.60 (M, 2H), 3.0-2.60 (M, 7H), 2.45-2.25 (m, 2H), 1.90 (bs, IH), 150 (bs, IH) ;IR
(KBr, cm™): 3420, 3032, 2949, 2800, 1774, 1720, 1612, 1495, 1385, 1280, 1244; M = (E=I):
mixX 544 (M+l).

Example 99

ALCS)1-(3-2 H-tetrazol S-yLphenyD-2-((5)-3- hydrox ypyrrolidin- 1- yDeihyl) AL methyl-2-
(2-0X0-2,3-di hydrohenza [[iloxa™l -5-yl yacetamide
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MElting point: 228-230 “;, 1H-NMR (400 MHz, DM30O+d:): & 11.59 (bs, | H), 7.97-7.93 (in,
2H), 755-7.52 (in, I H), 7.33 (d, J= 7.9 Hz, IH), 7.12 (d, J = 8.3 Hz, 13 7.05 (s, | H), 6.97
(d, J = 7.9 Hz, IH), 6.18-6.16 (mn, IH), 5.47-5.40 (1, IH), 4.40 (s, IH), 3.94-3.86 (in, IH),
3.83 (s, 2H), 3.59-3.56 (in, IH), 3.43-3.31 (in, 3H), 3.18-3.16 (in, IH), 2.78 (s, 3H), 2.18-2.14
(in, 1H), 1£3-1 22 (in, IH) ;IR (KBr, ci™): 3064, 2725, 1766, 1629, 1560, 1467, 1392, 1265;
MS (ESI): miz 464 (M+l).

Examp le 100

(5)-2-(3-2-(3-hydroxypyrrohidin: 1- i)-1-(2-2-oxondolin-6-yl)ace ta mid o)
ethyDyp henoxyyacetic acid hydrochloride

Hee
<oul e

1H-NMR (400 MHz, IMSD-di): 8 10.43 (s, IH), 8.47 (£ J =82 Hz, IH), 7.21 (d,J =21 Hz,
1H), 7 .19 (d,J = 14 Hz, IH), 6.88-6.73 (1, 5H), 4.90-4.87 (1, IH), 457 (d,J = 2.4 Hz, 2H),
41841 5 (in, IH), 3.46-3.36 (m, 4H), 2.84-2.54 (in, 4H), 2.50-2.40 (i, 2H), 1.97-1.88 (in,
IH), 1.53-1.45 (m, IH); IR (KBr, cm): 3334, 2922, 1726, 1535, 1467, 1379, 1251, 1016; MS
(ESl): mfz 454 (M+]).

Example 101

(5 2-03-02-C3-hydro xypyrrolidin- 1-vI)-1-(2 2 -0am -2 3 -dihyd rob enzo [Jo xazoe L 5-
¥ Jacetaundo)ethyljp henoxyacetic acid
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o T

IH-MME. (400 MHz, OWED-di): & 131 (bs, 1H), 114 (s, 1H), 10.0-9.6 (m, 1H), 8.7 (1. J =
8.8 Hz, 1H) 7.3-6S (in, 7H), 5.5 (bs, 1H), 5.27 (s, 1H), 4.6 (s, 2H), 4.4 (d, J = 15.6 Hz, 1H},
3.60-3 .14 (m, 6H), 2.23 (bs, 1H), 1.98-1 E0 (m, 2H), 1.58-1.54 (in, 1H) ;IR (KBr, cm'l):3059,
2966, 1764, 1678, 1599, 1493, 1441, 1263, 1201, 1139, 1085; MS (ESI): miz 456 (M+l).

Example 102
2-(3-(3-(2H-¢ 1r azolr 5yl jh enzyly-2-oxn- 2,3 -di hy droh enze ] oxazo L 5-vIp- A ((5)-2-((5)-3-
hydroxyp yiTolidiii- 1-yl)- 1-p henylethyl yace tamide

Mélting point: 235-237 “2; 'H-NMR (400 MHz, DMSO-ci;): 58.62 (d,J = 8.8 Hz, 1H), 7.97
(s, 1H), 7.93 (d,J = 7.9 Hz, 1H), 7.46-7.42 (m, 1H), 7.34 (d,J = 7.8 Hz, | H}, 7.31-7.29 (m,
5H), 7.27-7.23 (m, 1H), 7.09 (s, 1H), 7.03 (d, J = 8.3 Hz, 1H), 5.12-5.09 (in, IH), 5.06 (s, 2%
425 (d, J = 2.9 Hz, 1H), 4.23 (s, 1H), 3.49 (s, 2H), 3.16-3.03 (in, 4H), 2.96-2.93 (in, 1H),
2.92-2 SO(m, 1H), 2.01-196 (m, 1H), 1.67-| {4 (m, IH); IR (KBr, cm™): 3379, 3028, 1764,
1658, 1546, 1494, 1357, 1246 ;MS (ESI): miz 540 (M+).

Examp le 103

2-(3-(3- 25 tetrazol 5-yIh enzyl)- 2 -0am-2 3 -dihyd rob enzo [{Joxazo L5-yD- AL 2-005)-3-
hydroxypyiTolidiii-1-yl)- 1-p henyl ethyl }-.V-methylacet amide
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oaF

N-NHI

h

Melting point: 123-125 °C; 'HHME. (400 MHz, DM30 -d,): & 8.0-7.80 (in, 2H), 7.40-7.20
(in, 8H), 7 10-7.0 (in, 2H), 520 (in, IH), 5.08 (s, 2H), 4.67 (d, J =8.42 Hz, IH), 4.12 (bs, IH),
3.84-3 68 (in, 2H), 2.99-2.80 (in, 2H), 2.70 (s, 2H), 2.60 (bs, 3H), 2.40-2.33 (in, 1H), 2.32-
2.29 (in, 1H), 1.90-1.87 (xn, 1H), 1.47-1.35 (n, 2H), IR (KBr, cmi't): 3138, 1766, 1641, 1494,
1390, 1244, 1091, 10 16; 1S (ESI): miz 554 (M+).

Example 104
2-43-(4 (| H-tetraz»|-5-yhenzyl|}-2-03D-2 3-di hyd roh enzo [(dloxazo b 5-vi)-iV- ((5-2-((5)-3-
hyda xyp yrrolidin- 1-yIy 1-phenylethyl» N-methylacet an ide

N

N
Melting point: 218-220 °C; 1H-NMR (400 MHz, DM350-di): S7.83 (d. J = 8.3 Hz, 2H), 7.53
(d, J = 8.3 Hz, 2H), 7.33-7.25 (m, 5H), 7.24-7.16 (in, IH), 7.06-7.04 (tn, 2H), 580 (1n, 1H),
5.08 (s, 2H), 4.67 (d, J =8.42 Hz, IH), 4.12 (bs, IH), 3.84-3.68 (in, 2H), 2.99-2.80 (in, 2H),
2.70 (s, 2H), 2.60 (bs, 3H), 2.40-2.33 (mn, IH), 2.32-2.29 (m, | H), 1.90-1.87 (wn, IH), 1.47-
1.35 (in, 2H); IR (Neat cml): 2920, 1764, 1629, 1492, 1390, 1346, 1219, 1089, 1012; IvTx
(ESI): miz 554 (M+).

Example 105
(FpV-(1-3-(2 H-e ta ™I-5-ylimethoxy )p heny)-2-(3- hydioxyp yrro lidin-| -y ethy - A-
methyl-2-(2-oxn-2,3-di hyd roh enxo [{f]oxazal-5-ylacetaide
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TH-MIME. (400 MHz, DMSO-rf.) ;511 -s116 (hs, IH), 7.28-7.26 (in, | H), 7.24-7.20 (in, IH),
7.02-6 9% (in, 5H), 6.81-6.80 (1, IH), 60-5.98 (1, IH), 5.26-524 (, 3H), 4.35-4.27 (bs,
IH), 3.89-3.78 (m, 2H), 3.45-329 (i, 4H), 3.06-2.69 (in, 4H), 2.19-2.17 (in, IH), 1.86 (in,
IH) ;

IR (Neat, cm't): 3039, 2723, 1757, 1629, 1467, 1392, 1292, 1267, 1236, 1168, 1101; IVE
(ESI): riz 424 (TvH1).

Example 106
2-(3-(4 (| H-tetraz»1-5-ylh enzyl}-2-0xD-2 3 -di hyd roh enzo [dloxazo b 5-vI)-iV-((5-2-((5)-3-
hydraxyp ynvlidin- | -yIy- 1-phenylethylyace tamide

LTI L e

Melting point: 296-297 °C; 1H-NMR (400 MHz, DM50d:) : § .01-7.98 (m, 2H), 739-7.42
(in, 2H), 7.35-7.26 (mm, 6H), 7.08-7.03 (mm, 2H), 5.19-5.16 (m, IH), 5.02-4.98 (in, 2H), 4.40-
433 (m, IH), 3.64-353 (m, 2H), 3.35-3.25 (in, 3H), 3.17-3.15 (in, 2H), 305-3 [11 (in, IH),
2.09-204 (in, IH), 1.78-1.75 (in, IH) ;IR (Neat, cm'1): 3242, 3061, 1766, 1494, 101 1; IvE
(ES)): miz 540 (IWH1).

Example 107

ALCS)1-C3-2 Hotetrazol S-yLphenyDs- 2-((5)-3- hydrox ypyrrolidin- 1- yDeihyly AL methyl-2-
(3-methyl-2-03D -2,3-di hyd roh enzo [{fJoxazal5-yliacetajnide
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ol

IVElting point: 130-132 “C; 1H-NMR (400 MHz, DMSO-d:): 5 7.97-7.93 (m, 2H), 755-7 52
(m, 1H), 7.33 (d,J = 7.9 Hz, 1H), 7.18 (@3, J = 8.3 Hz, 1H), 705 (s, 1H), 6.97 (d, J = 7.9 Hz,
1H), 6.18-6.16 (m, 1H), 5.47-5.40 (m, 1H), 4.40 (s, 1H), 3.94-3 £6 (m, 1H), 323 (s, 2H), 3.60
(s, 3H), 359-3 56 (m, 1H), 3.43-3.31 (m, 3H), 3.18-3.16 (m, 1H), 2.78 (s, 3% 2.18-2.14 (m,
1H), 1.83-1.82 (m, 1H) ; IR (Neat cm™): 2964, 1774, 1641, 1479, 1384, 1267, 1219; MS
(ESI): miz 478 (M+).

ExamPIe 108

AL((S)- -(3-cyamophenyp-2-((5)-3-fluorop yr roBdin- | -yDethyl )i mi thyl -2-(2-0%0-2,3-
di hydrohenzo [ti] oxazal-5-yl yacet amide

Melting point: 133-134 “C; 1H-NMR (400 MHz, DM50-d:): 5 115 (s, 1H), 7.75-7.53 (m,
4H), 7.17 (d, J = 8.8 Hz, 1H), 6.98-6.94 (m, 2H), 5.83-5.81 (m, 1H), 5.20-5.0 (m, 1H), 3 23-
3.80 (M, 2% 2.88-2.81 (m, 4H), 2.76 (s, 3H), 2.42-2.46 (m, 2H), 2.1-2.0 (m, 1H), 1.98-1.80
(m, 1H) . IR(Neat cm'l): 2927, 2852, 1774, 1618, 1261 ;M = (EZI):m/iz 421 (M-I).

Example 109
A5 13- 2 H tetrazol S-yLphenyD- 2-((5)-3-fluorop yrrold in- 1-vDe thyly A meihyl 2 -
(2-0x0-2,3-d0ydrobeizef]oxazol -5-ylyacetamide

=NH

serSeds;
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IElting point: 133-134 °C, ~-NMR (400 MHs, DMS(d): 5 1159 (a IH), 102 (bs, IH),
7.99 (d,J =7&Hs, 2H), 765 (d.J =7& Hs, IH), 7.43 (d.J = 7.8 Hs, 1H), 7.18 (d,J = 7.9 Hs,
IH), 7.01-6.96 (in, 2H), 6.27 (m, 1H), 5.56-5.43 (m, 1H), 419 (s, 1H}, 3.96-3 69 (i, 7H),
2.77 (s, 3H), 2.33 (bs, 2H) ;IR (Neat, cm'y): 2980, 1764, 1678, 1467, 1205, 1265, 1138; M=
(ESI): miz 466 (M+]).

Example 110
VI Sk | -(3-(2 H-tetr azoos -y phenyly-2-((53-3-hydrox ypy TTolidi n-| -ylethyl } A-metiiyl-2-
(2 -0xomdol Ln-6-y| yar etami de

N-NH

ol

IvElting point: 208-210 “2; IH-NMR (400 MHs, DM50-d,): 5 10.35 (bs, | H), 10.06 (bs, IH),
9.93 (bs, IH), 7.99 (d, J = 7.8 Hs, 1H}, 7.94 (s, IH), 7.64-7.60 (ru, IH), 7.42 (d, J = 72 Hz,
1H), 709 (d,J = 7.8 Hs, IH), 622 (d,J = 7.8 Hs, 1H), 6.76 (s, IH), 6.25-6.23 (in, IH), 551
(bs, IH), 4.45 (bs, IH), 411 (bs, IH), 3.79-3.77 (in, 4H), 3.73-3.42 (m, 4H), 2.76 (s, 3H),
2.32 (5, IH), 2.08-1.90 (in, IH) : IR (Neat, cm): 3053, 2752, 1689, 1629, 1483, 1460, 1400,
1271, 1246, 1116; M5 (E5I): mis 462 (M+).

Example 111
M E)| -(3-(2H-€ 1r agous -yl pheny]y-2-((5)-3-hydrox ypyTTolidm-| -yDethyl »- A-methyl-2-
(I-methyl-2-oxo indolin -G-¥l yacet amide

Melting point: 198-200 =C; 1H-NMR (400 MHs, DMSO-iii): & 9.99 (bs, IH), 9.69 (bs, IH),
7.99 (d,J = 7.8Hs, IH), 7.94 (s, 13% 7.64-7.60 (xn, 1% 7.42 (d, J = 7.8 Hs, IH), 7.09 (d, J =
7.8 Hs, IH), 6.82 (d_J = 7.8 Hs, IH), 6.76 (s, IH), 6.25-6.23 (in, IH), 551 (bs, 1H), 4.45 (bs,
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IH), 411 (bs, IH), 3.79-3.77 (m, 4H), 3.73-3.42 (tu, 4H), 3.05 (s, 3H), 2.77 (s, 3H), 2.32 (s,
IH), 2.08-1.90 (m, I1H) ;IR (Neat, cm'l): 3022, 2746, 1681, 1618, 1562, 1450, 1375, 1350,
1274, 1105; M5 (ESI): miz 476 (M+).

Example 112

(R N(L-(3-(2H-tetrazol 5-yDmethoxy)p henyD-2-3- hydroxyp yrro hid in- 1-yDethyD- A
methyl-2-(2-0xn-2,3-dihyd rob enzo [{Joxazol 5-yIace tamid e

IH-HME. (400 MHz, DIVED-d;):5 12.0 (bs, IH), 10.38-10.35 (d, J = 15.0 Hz, IH), 7.23-7.21
(ta, 1H), 7.09-6.95 (1, | H), 6.95-6.80 (m, 5H), 5.87-5.85 (m, IH), 5.13-5.08 (s, 2H), 4.26-
423 (bs, I1H), 3.79-3.72 (m, 2H), 3.40-3.32 (bs, 2H), 3.16-2.63 (tu, 6H), 2.63-2.59 (s, 3H),
1.99-1 90 (m, 2H), 1.6-1.55 (1, IH) ;IR (Neat, cm'l): 3053, 2953, 2773, 1703, 1643, 1589,
1492, 1462, 1413, 1269, 1043 ;MS(E3): nuz 492 (M+l).

Example 113
M((S)-1-(3-2H-tetrazol S-yLphenyD-2-((5)- 3- fluorop yrrold in- 1-vDe thyl} M- methyl 2 -
(2-DXDmdolin-6-y| xar etanii de

a
Dﬂl?
N

" |
Milting point: 175-177 °C; 1H-NMR (400 MHz, DM 50 +d): & 10.35 (s, IH), 7.98 (d, J = 7.8
Hz, IH), 7.92 (s, 1H), 7.64 (d,J = 7& Hz, IH), 7.44 (d,J = 7.8 Hz, 1H), 7.09 (d, J = 7.8 Hz,

IH), 6.2 (d,J =7.8 Hz, | H), 6.75 (s, 1H), 6 26-6.23 (m, IH), 5.55-5.41 (m, IH), 4.12 (s, 1%
3.93-3 .73 (tu, 4H), 3.69-3.16 (m, 7H), 2.75 (s, 3H) ; M= (EZI): miz 464 (M+l).
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Example 114
(5)-2-(3-0x0-3,4-dihydro-2H-henzo [b][1,4]oxazin-6-yI-IN-(1-p henyl 2 {p yrrolidin- 1-

yi Jethylyacetamide

H H

IVE (EZ1): mvz 380 (M+l); HHME. (300MHz. CD;0D)5 7.35-7 23 (m, 5H);6.92-6.85 (m,
3H);5D9-5.04 (1, 1H); 454 {s, 1H);3.55 {%:1H); 3.09-2.87 (m, 1H); 2.71-2.58 (m, 5H} ; 1.79
(s, H).

Example 115
(S)-IN-nieA ¥1-2-(2-0x0-2,3-di hydi ohenzo [d] thi azel -5-yI)-IN-(1 -p henyl- 2- (pyrrolidin- 1-

v Jethyl yacetamide
A
<O
0

LC-MS (E=, mfs) 396(M+); %-NMR(DM30 -i,, 300 MH2)§ 11.736 (1H, s), 7.650-7.210
(6H, m), 7.160-6.920 (2H, m), 5.940-5.105 (1H, m), 3.970-3.680 (2H, m), 3.150-2.975 (1H,
1), 2.860-2.6 15 (4H, 1), 2.500-2.355 (3H, 1), 2.120-2 005 (1H, ), 1.770-1.450 (4H. ).

Example 116
2-(2,2-dioxido-1,3-diliydiwnhenzo|c]isathiaza k 6-yTx-N-{( Sp-2-((8)- 3-hydraxyp yrrolilin- 1-
v ) I-phenylethyl)--* methylacetami de

oS

LC-MS (E=, miz) 382 (M+l).
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Example 117

ACS2-((5)-3-hydroxyp yrrolidin: 1-y1>- 1-p Banylethy 13-V methyl -2-(2-oxo-2,3-
di hydrob enzo[ti] thiazo1-5-yljacetami de

<ours

H-WIFE. (400 MHz, DMSO-.i:): 5 118 (bs, IH), 7.49-7 .47 (1, IH), 7.35-7.23 (m, 5H),
7.08-701 (m, 2H), 5.86 (bs, | H), 4.94-491 (m, IH), 4.18 (bs, IH), 3£7-3.70 (m, 2H), 3.29
(bs, 1H), 2.75-2.62 (m, 6H), 2.50 (bs, 2H), 1.99-1.93 (bs, IH), 151 (bs, IH); IR (Neat cm™):
3284, 2924, 2852, 2771, 1693, 1620, 1573, 1469, 1402, 1346, 1276; IVE (ESI) miz: 412
(M+).

Exarrgple 118

ALCED- 24005 3-hydroxyp yrrolid in- 1- ¥I)- 1-p henyleihyI)-2-(2-thioxe-2,3-
dihydrob enzo(tilthiazo1-5-yljacetami de

{OU Lo

1H-NMR (400 MHz, DMSO-ti.): 5 13.0 (bs, IH), 856 (d,J = & .56 Hz, IH), 7.57 (d,J = 7.8
Hz, IH), 7.30-7.17 (m, 7H), 493 (d,J = 5.4 Hz, IH), 4.17-4.15 (m, IH), 3.54 (d,J = 8.3 Hz,
2H), 2£1-250 (m, 5H), 242 (d, J = 3.0 Hz, IH), 1.9-1.85 (m, IH), 1.6-1.55 (m, IH); IR
(Neat cmt): 3240, 3030, 2930, 1658, 1529, 1452, 1365, 1323, 1261, 1157, 1082; MS (ESI)
mix: 414 (M+).

Example 119
M S)-2-005)-3-hydroxyp ywrolid in- 1- ¥I)- 1-p henyleihy- 1N methyl-2-(2-thioxe-2,3-
dihydrob enzo[d]thiazolr5- yljacetamide
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I
1H-NMR (400 MHz, DMSO-ii.): 728-7.16 (m, 7H), 6.79-6.77 (m, IH), 5.2 (h% IH), 4.16-
401 (ts, IH), 3.78-3.64 (m, 3H), 3.142.90 (m, 2H), 2.85-2.62 (m, 7H), 237-2 35 (zm, IH),

1.941 23 (bs, IH), 159-1 55 (bs, IH); IR (Neat cml): 3537, 2926, 2812, 1581, 1382, 1315,
1136; M = (ESI) miz: 428 (M+l ).

Example 120
2-(1, 1-dioxido-3-0x0-3,4-dihydra-2H-b  enza[b][14]thiazim-6-yIx-N-((5)2-((£"3-
hyd raxypyT rolidi n- 1-y1y- 1 -phenylethyl} IN-meithylac etamid

FooX 8

o

LIC-M= (EZ, miz) 458 (M+l H-NMR  (DMSO-* 300MHz) 5 11.255 (s, IH), 7.107-7.778
(m, 8H), 5.890-5.170 (in, IH), 4.713 (s, 2H) , 4.204 {s, IH), 3.979-3.804 (m, 2H), 3.338-
2,628 (m, 7H), 2.078-1 992 (m, IH), 1.557-1.453 (m, | H).

Example 121
(5)-2-1,1-dioxid o-3-ox0-3,4-d ihydro-2H-benzo ] [1,4] thiazin-6- yI1 N1 -phenyl 2-
(pyrrolidin-1-ylethyla etamyide

3

LC-MS (ES, mfz) 428 (M+); % -NNWE (DB, 300kH2) 5 11.33 (br, %1H), 839-6.95
(e, 9H), 5.01 449 (za, 3H), 3.71-3.51 (m, 2H), 2.91-2.21 (m, 6H), 1.91-1 .41 (tu, 4H).
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Example 122
2-(I, 1-dioxido-3-Oxn-3,4-dihydro-2H henm [h] 1,4]thiazm-6-yil-N -{(S)-2-((5§-3-
hyd raxypst rolidi n-| -¥/ - -phenylethyIyac etamide

g,

LC-IVE (ES, miz) 444 (M+); 'H-NIWR.(DWSO-ds, 400MHz): 5 11.24 (s, 1% 8.64 (d, 1H,
>8.4Hz), 7.73 (d, IH, J=8.4Hz), 7.31 (d, 4H, J=4Hz), 7.23 (d, 2H, J=7.6Hz), 712 (s, 1H),
46749 1(m, 4% 4.16 (bs, 1H), 3.52-3.62 (i, 2H), 2.63-2.78 (m, 3H), 2.27-236 (m, 1H),
1.94-1 99 (m, 1H), 1.53 (bs, 1H).

Example 123
2-(1, 1-dioxido-3-OM -3,4-dihydro-2H-b enza[b][1,4]thiazin-6-yI-N-{(5»2-((E"3-
hyd roxypyrrolidin 1-vI)- 1-(3-(irifhuorome thyDphenyDethyD- N-methylacetamid e

Sioalo-

LC-IVE : (ES miz): 526 (M+l) ;

1H-NMR. (DMS0ds 300 MHz): 5 1121 (d, J=12Hz, 1H), 7.77-7.61 (m, 5H), 7.19 (d,
J=6.6Hz, 1H), 7.1 1{ a 1H), 5.90-5.85 (m, 1H), 4.69 (s, 2H), 4.18 (s, 1H), 4.03-3 £2 (m, 2H),
3.15-298 (m, 1H), 2.79-2.62 (m, 6H), 2.49-2.33 (m, 1H), 1.96-1.95 (m, 1H), 1.55 (s, 1H).

Example 124
2-(1,1-dio xido -3 -0x0 -3, 4-dihyd ro-2H-henzo [b ] [1 4 [thiazin-6-yI-N-((S) 1 -(3-fluoro
phenyl)-2-((S)-3 -hydro xyp yi1elidill-| -yl yethyIy-N-methylacetamide

J5oulo-
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LC-IVE : (ES, mfs): 476 (M+ );"-NMR. (DMS50-d,): 11.22 (d, J=9.9Hz, 1H), 7.77-7.72
(ra, 1H), 1.42-735(m, |H), 7.21-7.10 (m. 5H). 5.80 (s, 1H), 4.744.70 (m, 3H), 3.98 (s, 1H).
3.96-3 £0 (m, 2H), 3.05-2.97 (m, 1H), 2.77-2.73 (m, 5H), 2.63 (s, 1H), 242-2.32 (m, 1H),
1.981 92 (m, 1H), 1.52 (s, 1H).

Example 125

NS 1-cyvelo heaxoyl 2-(S5)-3- hyd roxyp yrrolidin: 1- viethyIy-2-(1,1-dioxdd o-3 0 x0-3 4-
dihydro-2H-henzo [h][14]thiazin-6-yIr-N-methylacetamide

YQ'DWH

LC-IVE : (EZ, mfz): 464 {M+I);1H-NME.: (DMS0-d6, 300 MHz): S11.23 (s, 1H), 7.77-
7.71 (m, 1H), 7.21-7.13 (m, IH), 7.13 (s, 1H), 4.71-4.69 (in, 1H), 4.39-4.31 (m, 1H), 3.90-
3.70 (m, 2H), 2.78-250 (m, 7H), 2.31-2.16 (m, 3H), 1.951 29 (m, 1H), 1.78-1.41 (m, 7H),
1.22-1 D7 (m, 3H), 1.05-0.82 (n, 2H).

Example 126
2-(1, 1-dioxido -3-oM -3,4-dihydro-2H-I(i enzo |b]|1,4]thiazm-6-yIN-((S5k2-((!5)-3-hydraxy
pyrrolidin- I-yl)- | -(3-methpxyp henyljethyl )} M-nethylacetamaide

Do

LC-MS: (ES, mi): 488 (IwH1); 'H-WIWE(LIISOd,, 300 WHz): 1123 (d, J=10.2Hz, 1H),
7.79-7 .74 (m, 1H), 7.31-7.18 (m, 2H), 7.13 (s, |H), 690-6.82 (tn, 3H), 521-5.78 (m, 1H).
4.72 (s, 2H), 4.20 (5, 1% 3.98-3 %1 (m, 2H), 374 (%3H), 3.07-3.00 (m, 2H), 229-2.77 (m,
4H). 2.66 (s, 1H3, 2.52-2.33 (m, 1H). 1.99-1.97 (m, 1H), 1.55 (s. 1H).

Example 127
(5)-2-(3-0x0-3,4-dihydm-2H-heiizo [b] [I,4]thiazin-6-y)>N-(I-p heany’r2-(p yi Toi M in- 1-

ji>ethyl)acetamjde
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LZ-IVE (ES, mfs) : 396(M+1); *H-WIWEF. (DIVSO-d,, 3001IHZ) 5 1056 (s, 1% 251 (d, 1H.
J=8.7Hz), 7.20-7.31 (m, 6H), 8.62-8.69 (m, 2H), 4.90 (bs, 1H), 3.42 (bs, 4H), 2.73-2.76 (m,
1H), 2.45-2.68 (m, 5H), 1.65 (m, 4H).

Example 128
MG Sy-2-((8)-3-hydroxyp yrrolidin-| -y 1-p henylethyT)-2 -(3 -om -3y4-dihydro-2H-
henxo(h][l.4]thiazinr6- ylyacetamide

SO0

1H-NMRj(DMSO-ik 300 MHz): 5 10.576 (1H, s}, 8.523 (1H, d, J=8.1 Hz), 7.370-7.175 (6H,
m), 6.985-6.820 (2H, 1), 4.9854.820 (1H, 1), 4215-4.650 (1H, ru), 4.235-4.095 (IH, 1),
3.520-3.380 (4H, m), 2.850-2.675 (2H, m), 2.672-2 525 (1H, m), 2.460-2.375 (1H, m), 2.370-
2.250 (1H, m), 2.040-1 .850 (1H, m), 1.590-1.435 (1H, m).

Example 129
(5)-IN-mf thyl-2-(3-0M -3,4-dihydro-2H -henf [b] [1,4]thi azin-6-yI)}-N-(] -pheiiylr2-
(pyrrol idin-| -ylethyDacetamid e

IX-MS (EZ, miz):410 (M+ ); IH-NMR (DMS(Q4d, 300MHz) 51057 (s, IH), 7.23-7.35 (1,
6H), 6.89 (s, 2H), 5.87 and 5.12 (2bs, 1H), 3.63-3.79 (ru, 2H), 3.46 (S, 2H), 2.643 D8 (m, 6H),
2.35-2 .45 (m, 3H3, 1.67 (bs, 4H).

Example 130
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N(2-((5)-3-hyd roxyp yarolidin: 1- i) 1-(ietrahyd ro-2H p yran-4-vDethyl)- IN-me thyl- 2-(3 -
oxo-3,4-df yydro-2H-henzo(h][| ,4]thiazM-b-y])ac etajiiide

,,E;IBJEO:H

LIC-IVE : (EZ, mi): 434 (M+ ); H -NMR (DIVE O-rf;, 300 MHz) : 1.2-15 (3H, br), 1.5-1.7 (3H,
m), 19-2.5 (6H,br), 2.7 (3H, m), 32-32 (8H, br). 4.1 (1H, m), 44 (1H. m), 4.7 (1H, ), 6 2
(2H, d, J=4.8Hz), 7.2 (1H, m), 10.5 (1H, 1m).

Example 131

NS 2-005)-3-hydroxyp yrrolid in- 1- ¥I)- 1-(3-methoxyphenyl e thyl 3 IN- methyl-2-(3-0x0-
3,4-dihydro-2H-lj enzo[b ][l ,4]thiazin-6-y!)ac etamide

Joese s

LZ-M=: (ES, miz): 456 (M H ), 'H-NIWMR{DWECd,, 300 MHz): & 10.53 {d, /=5 4Hz, 1H),
7.27-722 (m, 2H), 62,9-6 41 (m, 5H), 5.78 (s, 1H), 4.70 (s, 1H), 415 (s, 1H), 3.76-3.67 (1,
5H), 3.43 (s, 2H), 3.31 (d, J=7.2Hz, 2H), 3.01-2.81 (m, 2H), 2.71 (a 3H), 2.62 (s, 1H), 2.31-
2.27 (m, 1H), 1.94-1 .92 (in, 1H), 1.50 (s, I H}.

Example 132

NA(S)-2-(5)-3-hydro xyp yrrokd in- 1-yI- 1-(3-(iriflworomet hyDp henyDethyD-N-me thyl 2-
(3-0X0-3,4-dihydro-2H-b enza [b ] [1,4]tM aim-6-y1 )aceta_nijde

LIC-M=: (EZ, miz): 494 (Ivk1); 'H-HME (DWEO-d,, 300 MHz): § 11.52 (4/=7.5Hz, 1H),
7.63-755 (m, 4H), 7.24 (d, /=8 4Hz, 1H), 6.87 (6, /<66Hz, 2H\ 5.85 (s, 1H), 4.71 (s, 1H),
416 (s, 1H), 3.81-3.64 (m, 2H), 3.41-3.32 (m, 2H), 3.30 (s, 2H), 3.06-2.82 (m, 3H), 2.74 (s.
3H), 2.67 (s, 1H), 2.50-2.27 (m, 1H), 1.96-1.92 (m, 1H), 1.52-1.50 (m, 1H).



WO 2013/131408 PCT/CN2013/000230
255

Example 133
N-((S)1-(3-F morophenyly-2-4S)-3-hydroxypyr relidin-| -yDethy-N-methyl -2-(3-0x0-3,4-
dihydro-H -henzo[b ] [1 4]thiazin-6-yIar etamide

JooSL

LC-IVE: (ES, mfz): 444 (IWH1); 'H-NWE (DIISO-d,, 300 WHz): §10.53 {d, /=6A.6Hz, 1H),
7.41-7 34 (m, 1H), 7.26-7.23 (m, 1H), 7.13-7.07 (m, 3% 6.88-6.84 (m, 2H), 5.82 (d, J=9.0
Hz, 1H), 6.70 (d, J=3.3 Hz, 1H), 4.15 (s, 1H), 3.78-3.63 (m, 2% 3.42 {5, 2H), 3.01-2.90 (m,
1H), 2£5-2.81 (m, 1H), 2.73 (5 3H), 262-256 (m, 1H), 2.50-2 28 (m, 1% 1.93-1.89 (m,
1H), 1.62-1.58 (m, 1H).

Example 134
NLG(Sy-2-((8)-3-hydroxyp yrrokid iji-1 -y 1 -(3-(tr f woiemf thoxy]i Fanylethy[r-N-methylr
2-(3-ox0-3,4-dihyd.ro-2H-b  enzo[b ][I ,4] thiazin-6-yljrac etamide

5oulo-

LC-IVE: (EZ, m% : 510 (M+ );H -HME.:(DM50-ds, 300 MHz) : 5 10.54 (d, J=6 OHz, 1H),
7.52-7 46 (in, 1H), 7.36-7.24 (m, 4H), 6.89-6.87 (m, 2H), 5.86-5.80 (m, 1H), 4.724.71 (m,
IH), 416 (s, 1H), 3.80-3.65 (m, 2H), 3.45 ( s, 2H), 3.07-2.99 (m, 1H), 2.86-2.81 (m, 2H),
2.76 (% 2H), 2.71-2.62 (m, 2H), 2 .42-2.41 (m, 1H), 2.36-229 (m, 1H), 198-1 94 (m, 1H),
1.58-1 .49 (m, 1H).

Example 135
2-(1 -henzyl -2,2-dioxido- 1,3-di hardroh enzo [c]isothi aze]r 6-y1 31¥-(( S)-2-((S)-3-
hydroxyp yrrolidin- | -¥I 1-p hemylethyl 3N -methyl acet amide
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IH-MME. (400 MHz, DMSO-rf.): § 7.41-7.35 (m, 2H), 7.33-7.21 (m, SH), 7.08 (d,J = 6.9 Hz,
IH), 6.89-6.84 (m, IH), 6.58-6.55 (m, IH), 5.78-5.73 (bs, 1H), 4.93 (bs, 1H), 4.71-4.69 (m,
4H), 413 (bs, IH), 3.71-358 (w, 2H), 3.39-3.28 (zr, 2H), 2.842.77 (wm, IH), 2.62 (s, 3H),

2542 48 (tn, 2H), 2.31-2.28 (1n, IH), 1.90-1.89 (m, IH), 1.49 (bs, IH); IR (KBr, cmi): 3414,
2928, 2799, 1624, 1450, 1323, 1202, 1142, 1099; = (ESI) miz:520 (M+! ).

Example 136
2-(2,2 -di>xido-1,3-dihydroheiyzo [C]isothiaze La-yIr-N-((S>2 -((S)}-3-hydr oxyp yr roliiip-1-
vi )-I-phenylethyl)--" methylacetamide

LS

Mating point: 232-234 “;'H-NMR (400 MHz, DMSCkii): & 10.30 (bs, | H), 7.35-7.26 (1,
5H), 7 24-7.18 (m, IH), 6.85-6.82 (m, IH), 6.75-6.73 (m, IH), 5.87-5.83 (m, IH), 5.10 (1.7 =
7.6 Hz, IH), 4.47 (s, 2H) 4214.16 (m, IH), 381-3.77 (1, | H), 3.69-3.65 (m, IH), 3.16-3.05
(m, IH), 2£5-2.81 (m, IH), 2.78-2.64 (mm, 4H), 2.61 (s, IH), 2.42-2.32 (m, 2H), 2.01-1 .91 (tn,
IH), 156-1.49 (m, IH); IE. (KBr, cm?): 3294, 2938, 2787, 1612, 1450, 1313, 1196, 1134,
1091 ;M S (ESI) miz: 428 (M+l).

Example 137
2-(1, 1-di yxido-3-OM -3 4 -di hydre-2H -hea (b ] [l,4]thUziit6-yl }N-{(5p-2-((S)-3-
hydroxyp yi Telid n-1-yl)- | -(3-(br i lnoiremetho\ariphenyet hyl ) ML propylacetamide
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MS (EZ, mfs): 570 (M+l); H -NMR: {DWS5O-d,, 400MHz): 5 11.23 (s, 1H), 7.74-7.76 (m,
1H), 7.45-7.49 (in. 1H), 7.27-7.39 (in, 3H), 7.19-7.21 (m, 1H), 7.12 {s, 1% 564 (in, 1%
470473 (n, 3H), 3.77-4.16 (m, 3H), 2364-3.17 (in, GH}, 2.33-2.45 (in, 2H), 1.90-1.95 (in,
1H), 1.04-1 51 (m, 3H), 0.52-0.73 (in, 3H).

Example 138
2-(1, 1-du xido-3-oM -3,4-dihydro-2H-1li ea b ][l ,4]thiazin6-y! - ((Sp-2-((H-3-
hydroxyp yrrolid n-1-¥Iy-1-(3-(irifluoromethoxy)phenyDei hyl)» I isopropylac etamid e

oo

LC-M3: (ES, mfs):570 (M+1);'H-NMR : (DM5 (-, 400MHz) : 5 11.24 (s, 1H), 7.73-7.77
(xn, 1H), 7.30-7.50 (m, 4H), 7.16-7.28 (in, 2H), 7200 (s, 1H), 4.734.76 (in, 1H), 4.70 (s, 2H),
4.18 (in, 2H), 3.89 (s, 2H), 3.30 (in, 1H), 2.61-2.85 (in, 4H), 2.40-2.49 (m, 1H), 1.93-159 (in,
1H), 1.53-1 55 (m, 1H), 1.23-1.31 (in, 3H), 1.06-1.09 (m, 2H), 020 (in, 1H).

Example 139
Meyeb propyl2-(1,1-dipxid o-3-0x0-34- dihydro-2H-H»eiux» (h] [1,4]thi azm-6-yI}-N - ((5)-2 -
((5)-3-hydo xypyrroEdi ix 1-yIy 1-(3-(ir iQuor omeiho xy)p henyDet hyljacetajnide

\ i o

LZ-M3  (ES, mfs): 568 (M+13; *H-NIE. (DWSO-ds, 400IvIHZ) 5 11.24 (5, 1H), 7.77 (d,
JSHz, 1H), 7.44 (in, 1H), 7.30 (m, IK), 723 (in, 3H), 7.14 (in, 1H), 5.44 (3% 1H), 4.75-4.71
(in, 3H), 4.15-3.98 (in, 3H), 3.30-3.27 (in, 2H), 3DO (in, 1H), 2.74 (in, 3H), 2.39-2.33 (m, 2H),
1.95 (zn, 1H), 1.55 (m, 1H), 0.84-0.71 (in, 3H), 0.38 (s, 1H)

Example 140
2-(1,1-du xido-3-OM -3,4-dihydro-2H-h erao [b][l ,4]thiazim-6-y! »IN-{(S5)-2-((5)-3-
hydraxyp yrrelidi n-1-yD-1-(3-(t i huoirnm eth o\y Jp heny et hy | )} I-isohutylace tanuide
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Km %

IVE (EZ, mdz): 584 (Ivi+1); 'H-HMR: (DM350+d,, 400IIHZ) 5 11.23 (m, 1H), 7.77-7.73 (in,
1H), 7.49-7.39 (mn, 3H), 7.26-7.11 (xn, 3H), 532-5.15 (tn, 1H), 4.754.70 (m, 3H), 390-3.01

(in, 3H), 2.75-2.67 (1, 3H), 2.41-2.38 (in, 2H), 1.92 (in, 1H), 1.54-1 52 (m, 2H),0 7 9-0.72 (in,
4H), 0.63-0.61 (in, 1H), 0.36-0.34 (m, 1H)

Example 141
M-{cyelop rap ylmeth ¥1}-2-(| ,I-dioxido-3-0 x0-3,4-dihydra-2H-beiizD  h][l,4]thiazm-6-yl)-
I((5)-2-((8)-3-h yd Toxyp 31 rof dim-1- ¥Ip- | -(F-(irif wor om ethn Xy )p henyIyethyl) a¢ etami de

=DH

MS (ES, mfZ):582 (M+1); %NMR (CDCb, 400 MHz): 5 11.23 (in, 1H), 7.76-7.74 (in, 1H),
7.50-7 13 (in, 6H), 5.32-5.15 (in, 1H), 4.74-4.71 (in, 3H), 4.17-3.90 (in, 3H), 3.33-3.10 (in,
4H) 2.85-2.79 (m, 2H), 2.40 (m, 2H), 195-1 .93 (mn, 1H), 1.53-1 .52 (in, 1H), 0.88-0.65 (mn,
1H), 0.38-0.08 (1, 4H).

Example 142
2-(1, 1-dioxido-3-oM -3,4-dihydro-2H-I(i emgn(b ][l ,4]thiazin6-yl }11((S>-2 -(('9)-3-
hydroxyp yiralidin- I-yl)- | -{4-{i i lworometh oxylp henypet hyl }-I4- methylacetajni de

¥ Do
MS (ES, mf2): 542 (M+1); 1H-NMR (DM30-ii ¢,400MH2Z) 5 11.236 (s, 1H),7.774-7.097 (in,
7H), 5827 {s, 1H), 4.7444.707 (in, 3H), 4.177 (s, 1H), 3.989-3305 (m, 2H), 3.028-2.333 (in,
9H), 2.079 (in, 1H), 1.979-1.962 (in, 1H).
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Example 143
2-(2,2-dime%|-3-0x0-3 ,+dihydro-2 H-henm [h] [I,4]thiazm-6 -¥IW (50-24(5)-3-
herd roxyp yrrolidin- 1- vIi- 1-(3-(irifluo romethoxy phenyDei hyl)»- ¥ methylaceta mide

yaoB R gest

M S (E=, mfz): 538 (M+l); 'H-NMEL (DMSO-d6, 300MHz) B1.34 (s, 6H), 1.50-1.52 (r, 1H3,
1.90-1 95 (in, 1H). 2.30-2.33 (m, 1H). 2.46-2.50 (m, 3H). 2.60-2.85 (m, 4H), 2.99-3.04 (m,
IH}, 3.70 (g, 212 Hz, 2H), 4.15 (s, 1H},4.71 {5, 1H), 581 (m, 1H), 6£3-7.48 (m, 7H), 10.52
(% 1H).

Example 144
2-(1,1-dio xido -3 -0x0 - 3,4 -dihydro-2H-henzo [b ] [1, 4] thiazin-6- yL) NS 2-(0S)k- 3-hyd roxy
pyrrolidiii- 1-yl)-1-(3-(2,2,2-trifluoroeittoxy)p he nylethyl-IN-meth ylacetamide

L0 LD

MS(EZ, mfs): 556 (M+ ); 1H-NMR (300 MHz, DMS (41 5 11.20 (a, 1H), 7.75 (d, 7=8.1,
1H), 7.32 (t J=8.4, 1H}, 7.18 (d, J=8.7, 1H), 7.16 (s, 1H), 6.95-7.10 (m, 3H), 5.77-5.83 (m,
1H), 4.70-4.80 (., 5H), 4.17 (s, 1H), 3.78-3.98 (m, 2H), 3.04-3.12 (ru, 1H), 2.50-3.00 (m,
6H), 2.33-2.50 (m, 2H ), 1.92-1.98 (m, 1H), 1.53 (5. 1H).

Example 145
2-(1,1-dioxido-3-ox0-3,4-dihydro-2H-li enzo[b][l,4]thiaziit6-yl>-1"((S>-2-((E" 3-hydroxy
pyrroMdm- 1-y1)- | -(metolyDethyD-IN-methylac etamide

Sougon

M S(EZ, méz): 472 (M+l); 1H-NMRj(DM3(J-Ge. 400MHz) 5 11.20-11.23 (m, 1% 7.73-7.77
(ra, 1H), 7.20-7.26 (m, 2H), 7.05-7.16 (M, 4H), 5.78-5 .79 (M, 1H), 4.704.74 (wm, 3H), 4.17 (m,
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1H), 319-3.96 (n, 2H7, 3.09 (in, 1H), 2.82 (m, 1H), 2.73 (s, 3H), 2£3-2.67 (1, 1H), 2.41 (in,
3H), 2.33 (s, 3H), 1.98 (in, 1H), 1.50 (in, 1H).

Example 14&
2-(1,1-dio xido -3 -0x0 - 3,4 -dihydro-2H-henzo [h ] [1, 4] thiazin-6-yLp NS 1-(4-fluoro-3-
(trifhioromethoxy)p henyi }-2-((5)-3-hydroxyp yrralidin- 1-yljet hyl VI¥-methylacetamid e

22595

IVE (ES, mi): 559.9 (M+1); H -HMR (300 MHz, DMSO-d;) 5 11.20 (s, 1H), 7.71 (d,
J=7.8Hz, 1H}, 7.32-7.50 (in, 3H), 7.13 (d, J=2.1Hz, 1H), 7.04 (s, 1H), 5.73 (t, J=6 .6Hz, 1H),
4$54 31 (m, 3H), 412 {s, IH), 3.75-3.96 (in, 2% 2.73 (kr% 1% 2.44-2.68 (m, 6H), 233-
2.40 (in, 2Hy, 1.86-1.93 (in, 1H), 1.45 (bis, 1H).

Example 147
MA(Sy1-(3,5-di™thylp DBamyly-2-(8)-3-h.ydroxyp yr relidin-1 -yl detlwyl)-2- (1, I-dijxidij-3-
00 -3,4-dihydro-2H-henzo[b ][1,4]thiazin-6-y1)»- 14 methylacetamide

o

Q

\IIII

MS (ES, miz): 486.12; 1H-NMR (DM30, 300MHz) 5 11.9(s, 1H,), 7.731-7.71 (in, 1H),
7.12-7 16 (m, 1H), 7.07 (in, 1H), 6.84-6 79 (m, 3H), 5.7 1 (n,0.8H), 4.95 (m, 0.2H), 4.71-4.65
(in, 3H), 413 (in, 1H), 3.91-3.78 (in, 2H), 3.15-2.19 (in, 15H), 1.95-1£5 (in, 1H), 1.48-1.42
(tn, IH]

Example 148
2-(2,2-dimethyl -1,1-dipxido-3-0SD -3,4-dihydra-2H-he™  |>][l,4 ]thiazin-6-yl)-N-« &) 2-
((9)-3-hyd_roxypyrroEdi i 1-yI} 1-(3-(trifruorometho xyyphenyDet hyl})-I4-methylac etamide
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L0 L0

IVE (ES, nfif: 570 (Ivk+1); *HIME. (DM 5(C-d,, 300 MHZ): 5 11.21 (s. 1H), 7.75-7.17 (m,
6H1, 7.04 (s, 1H). 5.77 (4 J=2 Hz, 0.8H), 5.14 (t, J=8 Hz, 02H), 470 (s, 1H). 412 (s, 1H),
3.92 (%J=1 2 Hz, 2H), 3.04 (br, 1H). 2.99-2 .67 (M, 6H), 2.45-2.26 (m, 1H). 1.92-1.85 (m, 1H),
1,47 (s 7H).

Example 149
2-(1,1-di yxido-3-oxn -3,4-dihydro-2H-li ena [h][1,4]thiazin-6-y1}-I((S)-1-(3-fluore-5-
(2,2,2-trif woroethoxy)p henyy-2-((5)-3-hyd roxyp yrro hid in- 1- yDet hyI)-I¥-

methylacetgnide
i il I I D
i

IVE (EZ, mf): 5739 (MH); %NMR (300 MHz, DM30 ;) 5 11.20 (s, 1H), 7.75 (d,
J=84Hz, 1H). 7.15-7.20 (m, 1H). 7.09 (s, 1% 6.78-6.95 (m, 3H), 5.73 (b1 1H), 4.69-4.84
(m, 5H), 4.15 (brs, 1H), 3.79-398 (m, 2H), 3.29 (s, 1H), 2.96-3.01 (m, 1H), 2.63-2.79 (ru,
5H), 2.26-2.35 (1, 2H), 1.52-1.98 (m, 1H), 1.48 (m, 1H).

Example 1 50
M-((Sp-1 -(3-cycloprop yIp henyx-2-((5)-3-hydro xyp yrroHm- | -yrethyl }-2-(1,1-dioxUo-3-
ox«-3,4-dihydro-2H-b eivza (h][| ,4]thiazin-6-y! 14 methyl acetami de

ey

MS (EZ, m/s): 498 (M+l); 1H-NMR (DIE(-ds 300MHz) 5 11.16 (1, 1H), 7.73-7.68 (m,
1H), 7.18-6.87 (ta, 6H), 5.78-5.71 (m, 0.7H), 5.08-5.02 (m, 0.2H), 4.70-4.66 (tx,3H), 4.13 (in,
1H), 3.92-3.80 (m, 2H), 3/6-223 (1, 8H), 1.92-1.81 (m, 2H), 1.49 (m, 1H), 0.90-0.87 (m,
2H), 0.60-0.55 (m, 2H).
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Example 151

M- ((Sp-1 -C3-evanophenyD-2-((5)-3-hydroxypyTrol din- | -yl Jethjdy-I* methyl-2-(2-oxo0-2,3-
dihydrob enzo[d hi azelr5- Wlacetamide

<CaLo-

IVE {E=, mfz): 437 (IvH-1); 'H-NIVR. (DMSO -d,, 400 IHz) 5 11.84 (s, 1H), 7.76-7.73 (m,
2H), 7.65-7.46 (m, 3H), 7.07-7.01 (mm, 2H ), 5.85-5S 1 (m, 0.8H), 5.18 (1, 0.2H), 4.89-4.70
(m, 1H), 418 (s, 1H}, 3.92-3.74 (m, 2H), 3.12-256 (wm, 7H), 2.40-2.33 (m, 2H), 1.97-1.94 (m,
1H), 1.42-1 .49 (3, IH).

Example 152
I ((Sk1 -(3-cyar phenyly-2-((Sy-3-hydroxypyrrolidin- | -yl yethyl 3 I* methyl-2-(3-oxo-3,4-
dihydro-2H-bennj [b][l,4]thiazinr6-yl)ac etami de

50T

IVE (EZ, mfz): 451 (M+l); 'H-HM (CDjOD ,300MHz) 5 7.67-7.64 (m, 3H), 7.56-7.50 (m,
1H), 698-6.91 (m, 2H), 6.02 (t J=52Hz, 1% 4.36-4.32 (m, 1H}, 3.82 (% J=15.6Hz, 2H),
3.43 (s, 2H), 3.28-3.22 (tn, 1H). 2.95-2.90 (in, 2H), 2.82 (s, 3H), 2.76-2.72 (m, 1% 2.54-2.46
(m, 2H), 2.15-2.02 (m, IH), 1.73-1.62 (m, 1H).

Example 153
ML ( Sy | -(3-cyamnphenyTy-2-((Sy-3-hydr oxypyrrelidin- | -yl ethyl - methyl-2-(3-oxo-3,4-
dj hydiwa-2H -henaa [b ] [|,4]oxazm-ti- yl)aceiamide

Sl
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IVE (EZ, mfz): 435 (M+l); %NMR (CDjOD, 400MHz )5 7.75-7.58 (m, 4H), 6.95-629 (m,
3H), 633-6.31 (d, f=10 ZHz, 1H ), 4.60-4.58 (m, 3H), 4.144.06 (m, 1H), 3.87-3.46 (m, 7H).
2.83-2S0(m, 3H), 2.31-2.11(m, 2H).

Example 154
3-((53-2-((%#-3 -hydrexypyrrolidin-1 -yl | -(-methyl 2-(3-oxo-3 ,4-dfliyd T0-2H-
beivzo [b] [|,4] thiazin-6- vljacetamido)ethyDh enzok acid

L L0

IVE (ES, mfZ): 470(M+1); 'H-NME. (DMSO-A, 300MHz) 5 1046 (a 1H), 7.74 (d,
J=13.5Hz, 2H), 7.46-7.38 (m, 2H), 7.20-7.16 (m, 1H), 6.84-6.79 (m, 2% 5.80 (dd, J=6.0Hz,
J=9 6Hz,. 1H), 467 (m, 1H}, 411 (m, 1H), 3.72 (d, J=15.3Hz, 1H}, 3.59 (d, J=156Hz, 1H),
3.39 (a 2H), 3.04 {t, J=59Hz, 1H), 2.82-2.54 (m, 6H), 230-2.25 (m, 1H), 192-1.80 (1o, 1%
1.43-1 35 (m, 1H)

Example 155
3-((S-2-(8)-3-hydroxypyrrolidin-1-yl)- I-(N-methyt2-(3-oxo-3 ,4-dfliydro-2H-
henzo[h] [ ,4] oxagin-6-yJy¥:etamideethyDbenzoic acid

S

IVE (EZ, mfs): 454(M+1); 'H-NIWE. (DMSO d,, 4001Hz) 5 10.72 (s, 1H), 7.84 (s, 2H),
7.51-7 .42 (m, 2H), 6£8-6.80 (m, 3H), 58S (m, 1H), 4.53 (s, 2H), 4.184.16 (m, 1H), 3.73 (d,
JF15.2Hz, 1H), 3.62 (d, J=15.2Hz, 1H). 3.11-3.08 (m, 1H), 2.86-2.81 (m, 3H), 280 (s, 3%
2.62 (s, 1H), 2.46 (d, J=6.0Hz, 1H}, 2.37-2.34 (dd, J=4.0Hz, J=4.4Hz, 1H). 1.94 (m, 1%
1.541 51 (m, 1H)

Example 156
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NACS) | -C3-evanophenyIy-2-((S)-3-hydroxypy Trolidin- -yl Jethj1)I* methyl-2-(2-
00 indolin-6- yiacetamide

P o

IVE (ES, m2): 419 (MH); 1H-NMR 1H-NMR(CDCb,300MHs) & 10.35 (s, IH), 7.75-7.54 (m,
4H), 7.1 1(d, J=6 3Hz, IH), 6 21-6.76 (m, 2H), 5.82 (t, J=6.0H._, IH), 425 (d, J=3.6Hz, IH),
416 (s, IH), 3.81-3.64 (1, 2H), 3.51-3.42 (m, 2H), 3.06-2.94 (m, IH), 2.82-2.72 (1, 6H),
257 (5, 1H), 2.35-228 (m, 2H), 1.95-1.90 (m, 1% 1.51-1.49 (m, IH)

Example 157
DLG(S)-2-((8)-3-hyd rexyp yr rolid n- 1- ¥I)- 1-p henylethy1)-2-(2-oxoindolin-5-y[yacet amvide

H é i
M S (ES, mz): (_vH-) 380

IH-NMEL (DB, 300MHz) 5 10.28 (IH, s), 8.42-8.40 (IH, m), 7.29-7 .19 (5H, m), 7.09-
7.04 2H, ) 6.71-6.69 (I H, m), 4.88-4.85 (IH, m), 4.664.65 (IH, m), 4134.1 1 (IH, m),
3.43-332 (4H, m), 2.74-2.69 (2H, ), 2.57-2.47 (IH, m), 2.45-2.43 (IH, m), 2.29-2.25 (IH,
m), 1.93-1£8 (IH, m), 157-1 47 (I H, m)

Example 158

M(S) 1-(F-cvanophenyl)y- 2-((S)-3- hydroxypyrrolidine 1- v eth v} N me thyl-2-(3-0x0-3,4-
di hydro¥aiinoxalin -6-y!yacetamide

=t

IVE (ES, miz): 432 (IvH1); *H-NIWR{DMWSO-d. 3001 Hz) 5 12.262 (s, I1H), 9.353 (s, | H),
8.122-7 525 (m, 4H), 7.198 (s, 2H,), 5.835-5 .710 (M, IH), 4.830 4622 (mm, | H), 4.150 (s, | H),
4.02 1-3.830 (m, 2H), 3.154-2 2700 (m, 9H), 1.998 1.854 (m, 1H), 1.587-1.375 (in, | H)
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Example 159

2-(3-(C5)-2-0(5) 3 - hyd rox wp yrrolid in- 1- Iy 1-(N-methyl 2-(2-0x0ind olin-6 - 1)
ar etami dojethylyp heno xy)acetie acid

AT Do

IVE (ES, miz): 467 3 (M+); 'H-NME. (DM50-d;.300 MHz): 5 10.36-10.45 (m, IH), 7.24 (d,
J=S8H=z, 1H), 7.11(d, J=1.6, | H), 6.70-6.86 (m, 5H), 5.83-5.88 (m, IH), 452 (s. 2H), 4.20-
423 (m, IH), 3.76-3.79 (m, IH), 3.64-3.69 (m, 2H), 3.30-3.42 (s, 4H), 3.12-3.1% (r, |H),
2.76-2£9 (M, 3H 1, 2.63-2.69 (m, 3H), 250-252 (m, |H), 1.99-2.01 (m, IH), 1.54-1.57 (m,
IH).

Example 160
3-((8)-2-((8)-3-hydr oxyp yrrold in- | -yl I-(N-methy]r 2-(2-oxo-2,3-dmydroh enzo[d]

oxazoi-5-yljacetanud oyethyl )y enzamide

o

M5 (EZ, mfz): 439 (M+l); 1H-NME. (DIVE O-s, 300MHZ) 5 11.35-11.69 (s, IH), 8.00 (s,
1H), 7.77-7.74 (m, 2H),7.42-739 (1, 3H ), 7.21-7.17 (tn, 13 7.05-6.96 (m, 2H), 5.92-5.87
(m, 0.8H), 5.12-5.25 (in, IH), 5.09-4.89 (m, | H), 4.1% (s, | H), 3.89-3.84 (m, IH), 3.72-3.67
(m, 1H), 3.17-3.09 (m, IH), 2.85-2.62 (m, 6H), 2.39-2.36 (m, 2H), 1.99-1.92 (m, IH), 1.42-
1.59 (m, IH)

Example 161
IN((S>-2-((1Si)-3-hydroxyp yrroHdnv1-yIy- 1-p hearylethy! -4 methyl-2-(2-DXDmdolm-5-
1l yacetami de
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°-&Q\i££>”~m

IVE (ES, mf2): (M+l) 394; H-NWE. (DM50-d,, 300MHz) 51031 (IH,s), 7.36-7.22 (5H.m),
6.75-6 .73 (2H,m), 5.86 (0 TH.rw), 4.69 (0.2H,m), 4.16 (IH,m), 3.75-3.71 (I H.1), 3.64-3.60
(IH-m), 3.44 (2H,m), 3.09-2.89 (2H,m). 2.62-2.69 (4H,m), 2.49-251 (IH), 1.92-1.93
(IH,m), 1.52 (IH.m)

Example 162
NS 2-((5)-3-f wor opyrrelid nel-yl> 1.(3 (2-(methylsulfonamido>2-oxoetloxy)p heny Iy
ethyl)-N-methyi -2-(2-oxoindolin-6-y)acetamide

IVE (EZ, mfz): 547 (M#1); 'H-NMR (DMSO-d., 400MHz) 5 10.35 (% 1H) , 7.23-7.27 (m,
IH), 7.10-7.13 (m, IH), 6.78-6.96 (m, 3H), 6.73 (g, IH), 5.87-5.89 ( 1, IH), 5D9-5.29 (m,
IH), 4.54 (s, 2H), 3.67-3.77 (m, 2H), 3.42 (s, 2H), 3.13 {5, 3H), 2.81-3.13 (m, 3H), 2.63-
2.71 (m, 3H), 1.76-2.14 (m, 2H).

Example 163
M-((Sp| -(3-cyamaphenyly-2-((S)-3-hydroxypyrrolidin | -yl )ethyl }-N-_™;thyl-2-(2-om-2,3-
dihydroh enzo[d]o xaze]r5-yl yac etamide

IVE (ES, mfz): 421 (IH13; 'H-NIR. (DM50-d,, 400MHz) S 11.56 (a. IH), 7.76-7.71 (m, 2H),
7.647 82 (in, I1H ), 7.50-7.54 (m, 1% 7.22-7.17 (m, | H), 7.03 (s, IH), 6.99-6 95 (m, IH),
5.855 13 (m, | H), 5.05-4.66 (M, IH), 4.60-5.02 (1o, |H), 417 (a IH), 3.90-3.72 (m, 2H),
3.33-3[J0(m, IH), 2.85-2.60 (M, 6H), 2.42-2.36 (1, 2H), 1.55-1.41 (m, | H).
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Example 164
3-((Ew-2-((54 3 -hyd e xyp yrrolidin-1-¥I- | -(N-methyIr 2-(3-ox0-3,4-dihydr oYadnoxalin-6-
yi yacetami do)ethyIineraamide

Ny
IVE (ES, m/D): 450 (M +l); 1H-NMR (DIVEO iz, 300MHz) 5 S.01-7.6S (m, 5H), 7.43-7.39

(M, 3H), 722-7 .20 (m, 2H ), 5.91-5.85 (z, 1H), 4.16 (s, 1% 3.99-3.79 (m, 2H),3.14-3.06 (in,
1H), 2.96-2.54 (m, 6H), 2.44-2.31 (rn, 2H), 1.96-1 89 (m, 1H), 1.53-1.50 (1, 1H)

Example 145
3-((8)-2-((8y-3-florop yrrahdin- | -yIr-1-(I methyl 2-(2-axoindalin-6-yIyac etami | o)

ethyD)henzamide
CONH;
~ 1L i,E :D-F

IVE (EZ, miz): 439 (M+l); 'H-NMEL(DIvE O-d, 300 MHz): § 10.31 (s, 1H). 7.99 (s, 1H),
7.77 (s, 2% 7.47-7.31 (m, 3H), 7.09 (d, J =72 Hz, 1H), 622 (d, J = 7.2 Hz, 1H), 6.71 (5,
2H). 596-5.84 (m, 1H), 5.30-5.00 (m, 1H), 3 £6-3160 (M, 2H), 3.42 (s, 2H), 320-3.06 (1m,
1H), 291-2.62 (M, 7% 2.42-2.27 (m, 1H), 2.15-1.93 (m, 1H), 1.93-1.66 (1, 1H); **F-NMR-
(DS, 400 IHz) 5166 (s)

Example 166
2-(3-((%2-((533-hydroxyp yrrobdin- | -yIx | -(IN-mveth ¥} 2-(2-0 «i-2 3-dihydr ohenzo[d]
thiazo 1 5-yIyac etamid o)ethyl)p heno xyxacetic acid

ou®5e
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IVE (EZ, mdz): 426.00 (M+ );% NIE (DMSO-"OOMHz) 5 12.51 (m, 1H), 7.49-7 .46
(d, J=4.0Hz, | H), 7.26-7.22 (. J=40Hz, IH), 7.06-7.01 (m, 2H), 6.87-6.79 (m, 3H). 5.88-
525 (m, IH), 5.10 (m, IH), 4.604 58 (m, 2H), 4.22 (m, | H), 3.85-3.74 (m, 2H), 3.32-3.17 (m,
IH), 2.95-2.70 (m, 3H), 268-2 65 (m, 3H), 254-250 (mm, IH), 2.01 (m, IH), 1.57-1.56 (m,
IH).

Example 167
2-(3-((5)-2-((S)3-hyd roxp yrrokidin-| -yl | -(N-methyk 2-(3-0.«j-3,4-dihydro-2H-
henzo[b] [l ,4] oxazin-6-yTrar etamuido e thylphenoxy)a etic acid

5o

IVE (EZ, miz): 484 (M+l); 1H-NMR (DIWEO-ds, 300MHZz) 5 1027 (m, | H), 7.25-7.20 (m,
IH), 6.88-6.74 (m, 6H), 5.83-5.79 (m, 0&H), 5.07-5.01 (m, 0.2H), 4.57-4.53 (m, 4H), 4.18-
415 (m, IH), 3.72-3.60 (m, 2H), 3.10-3.04 (m, IH), 2.91-2.83 (m, IH), 2.79-2.73 (m, IH),
2.70-2 84 (m, 2H), 2.55 (m, IH), 2.38-2.33 (m, IH), 250-251 (m, IH), 193-1 92 (m, IH),
1.51-1 53 (m, IH).

Example 168
ML (( Sk 1-(3-(2-amiiu)-2-oxoethDxy™  henyl>2-((S>-3-hydroxypyrrolidinr | -ylyethal 3-2-(1 , 1-
dioxido- :3-oxn-3 4-dihydro-ZH-henza [h] [l ,4]thiazin-6-yl)-N-methylac etamide

e

MS (ES, miz): 531 (M+); 'H-NMEL (DMSO-d6,300 MHz): 5 11.19 (bra, | H), 7.71-7.77 (m,
IH). 754 (bis, IH), 7.40 (bis, IH), 7.15-7.29 (m, 2H), 7.10 (s, IH), 6.83-6.93 (m, 3H), 5.80-
582 (m, IHi 4.69-4.75 (m, 3H), 4.40-4.42 (m, 2H), 4.17 (brs, |H), 3.77-3.96 (m, 2H), 2.96-
3.06 (M, 1H), 2.65-2.85 (m, 5H), 2.32-2.45 (m, 2H), 1.92-1.99 (m, IH), 1.51-1.53 (m, 1H)

Example 169
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2-(3-(05)-2-0(5) 3 -hyd rox wp yrrolid in- 1- ¥Iy- 1-(M-maethyl 2-(2-oxoind ohin-5 -yl )ac etamid o)
ethyIyp henoxy)acetic acid

[

IVE (ES, mvz): 468 (MH); H-NME.(DMS0-d,, 300MHz) S10.31 (5 IH), 7.25-7.21 (tm, 1H),
7.06-7 12 (m, 2H), 6.86-6.73 (m, 4H), 5&4-5.80 (m, 1H), 459 (a. 1H), 415 (m, 1H), 3.75
3.60 (m, 2H), 354-3.32 (m, 2H), 3.10-3.04 (m, 1H), 2.942.87 (m, 1H), 2.75-2 50 (1, 5H),
2.37-2 31 (m, 1H}, 1.97-1.91 (m, | H}, 1.76-1.52 (m, 1H).

Example 170
M- ((Sp 1-(3-(2-ami no- 2-oxoethoxyyp henyl>2-((S>-3-hydroxypyrrolidinr | -yIxethyl)-I
methyl-2-(2-oxn-2,3-di hyd roh enze [dj thi agol-5-yljacetamide

LD

IVE (EZ, mfz): 485 (M +l); 1H-HMR (DIvIS0-ds, 400MHZ) 5 11.86 (brs. 1H), 7.54-7 .40 (m,
3H), 7.28-7 .24 (m, 1H), 7.09-7.02 (m, 2H), 6 90-6.&4 (m, 3H}, 5.85-5&1 (m, 1H), 5.14-4.73
(m, 1H), 4 40 (s, 2H), 4.18-4. 17 (m, 1H},3.90-3.70 (m, 2H), 3.10-2 .66 (M, 6H}, 2.39-2 .35 (1,

2H), 1.97-1.93 (m, 1H), 1.53- 151 (1, 1H).
Example 171

2-(3-((8)-2-((8)3-hydroxy yrrold iji-1-yIr 1{IN-methyt2 -(3-0x0-3,4- dihydro¥arjwxalij-
6-ylxac etami dojet hyl )phenoxyaceti ¢ acid

LI
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IVE (EZ, mf2): 481 (M+"H-NMR  {DIWEO-d,, 300MHz) 58.13 (s, 1H), 7.72-7.68 (m, 1H),
7.257 17 (M, 3H), 627-6.78 (in, 3H). 5.85-5.80 (in, 08H), 5.13-5.08 (in, 0.2H), 4.55 (s, 2H),
417 (bis, 1H), 4.00-3.82 (i, 2H), 3.16-3 @6 (mn, 1H), 3[10-2.61 (i, 7H), 2.50-2.41 (i, 1H),
2.08-1 89 (in, IH), 1.54-1.53 (1, 1H)

Example 172
2-(3-(("5-2- (53 3-hyd roxyp yrreM m- | -yIp- | -(I-meth vl 2-(3-0 «-3,4-dihydr o-2H-
benzo [b][1,4] thiazin-&- v jacetamido)e thyDp henoxy)acetic acid

20uTo"

MS (ES, mi9: 500 (M+l); 1H-NMR (DMSO-ds, 400MHz) 5 10.62 {5, 1H) , 7.21-7.25 (in,
2H), 6.78-6.88 (m, 5H), 5.73-5.82 (in, 1H), 458 (s, 2H), 4.15-4.17 (i, 1H), 3.62-3.76 (i,
3H), 3.07-3.10 (in, 2H), 2.84-2.92 (in, 2H), 2.84 (in, 2H), 2.67-2.73 (s, 3H), 2.33-2.38 (in,
2H), 1.90-2.07 (in, 1H), 1.50 (in, 1H)

Example 173
DML((S)-| -(3-(2-amine-2-oxoethoxyp henyl>2-((S)-3-hydroxypyrifllidinr | -yIxethy! )}
methyl-2 -(3-oxp -3,4-dihyd ny-2H-hexZD ] [1 4] oxaziiir6 -yImcetamide

A . D

WE (EZ, miz): 483 (M+); 1H-NMR (DMSO-ds; 300MHz) 5 10.68-10.65 (m, 1H), 7.54 (s,
1H), 7.40 (s, 1H), 7.27-7.23 (in, 1H), 6.89-6.81 (mn, 6H), 5.81-5.78 (in, 0.8H), 5D7-5.04 (in,
0.2H), 4.75-4.74 (m, 1H), 454 (s, 2H), 4.39 (s, 2H), 3.75-358 (in, 2H), 301-2 65 (in, 7H),
245229 (m, 2H), 1.95-1.92 (m, 1H), 1.52-1 .50 (in, 1H).

Example 174
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2-(1, 1-di yxido -3-0x0 -3,4-dihydro-2H-b  ea w[b] [l ,4]thiazin-6-y| ¥ MN-{(S¥-2-((5)-3-
hydroxyp yrrolidi n-| -yIy | -(3-(2-(meth ylsul f omajni do)-2-oxoetho xy)p henyIpethyIy-Ti-

methylac etajiiide
O
m D-I:H

H

IVE (EZ, mfz): 609 {M+1); ‘H-NME. (DM 30-d,,300 MHz): 5 11.21 (s, 1H), 7.72-7.77 (m,
1H), 7.12-729 (w, 4H), 6.74-6.82 (m, 3H), 5.98-61 (m, 1H), 5.28-5.32 (m, 1H). 4.70 (a
2H), 4.25-4.42 (m, 3% 3.81-3.98 (m, 3H), 3.07-3.32 (m, 3H), 2.90-2.94 (m, 4H), 3.81-3.86
(m, 3H), 2.10-2.28 (m, | H}, 1.75-1 72 (m, 1H).

Example 175
M (( Sk 1-(3-(2-amin0-2-oxoethOxyty  henyl>2-((S)-3-hydroxypyrifllidinr | -yl pethal b-IN-
methy!-2-(3-OMs-3,4-dihydre-2H-hem 1 ][I ,4]th iazin-6-yi Jaceta mi de

Do

M= (ES, rafz): 499 (M+l); 1H-NMR (DM50-d;, 400MHZ) : 5 1054 (s, 1H), 7.55 (s, 1H),
7.41 (s, 1H). 7.27-7.24 (m, 2H), 6 29-6 83 (1, 5% 5.81-5.78 (m, 1H). 4.724.7 1(m, 1H).
440430 (in, 2H), 4.15 {br, 1H), 3.78-3.61 (m, 2H), 3.44-326 (m, 2H), 3.05-2.65 (m, 7H),
2.51-228 (m, 2H3, 1.87-1.97 (m, | H), 1.50 (m, | H).

Example 176

3-(( 5)-2-((5§-3-hydroxyp yrroldin-I-ylI-(N-methylr2-(2-oxo-2 ,3-dihydroh emzo[d]
osazoli -yl>af etamid o)eth ¥/ h enxoic acid

£CUL O
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IVE (ES, miz): 440 (M+l); 'H-WME. (DMSO-d6, 300 MHz): 5 780 (m, 2H), 7.53-7.43 (m,
2H3), 7 21-7.15 (in, IH), 7.04-6.93 (m, 2H ), 5.92-587 (m, 0£H), 419-4.17 {s, | H), 3.88-3.69
(m, 2H), 3 15-3.00 (1, 2H), 2.91-2.72 (m, 5H), 2£1 (a. 1H), 2.45-2 .36 (m, 2H), 1.99-1.92 (m,
1H), 1.52-1 .50 (m, 1H).

Example 177
3-S5 2-0(5)-3 - hyd roxyp vrrolid in- 1- vIk- 1-(IN-methyl 2-(2-o0x0ind olin-6-yDac etamid o)
ethyDy-N-(methyl sul fonyDh enxami de

o5

I (ES, mez): 515(M+1); ‘'H-HME. (DIVE O.ds, 400MHz) : 5 10.34-10.30 (m, IH), 7.87-7 .86
(s, 2H), 7.36-7.27 (m, 2H ), 7.14-7.12 (d, J=7.6Hz, IH), 6.08-5.97 (1, IH), 5.10-535 (m, 1H),
44141 5 (m, IH), 3.79-3.74 (mm, 2H), 3.43 (5, 2H) .307-298 (m, 2H), 294-2.92 (mm, 4H), 2.73
(%2H), 2j67-2.64 (M. 3% 2.11-2.08 (m, IH), 1.76-1.67 (m, 1H).

Example 178
N ((S-1-(3-ethynylp henyly-2-((5)-3-hydroxj pyrr olidin- 1- i yethyl ) N-methy L 2-(3-0x0-
3,4-dj hydr Oy vinox ali n-6-y[acetaiiide

oo

IVE (ES, mfs): 431(M+1) ;*H-MME. (DIVEO -d,, 300MHZ): 5 12.48-12.32 (s, IH), 813 (s,
1H), 7.73-7.70 (m, IH), 738-7.35 (wm, 4H), 7.21-7.20 (m, 2H), 5.69-5.95 (s, IH), 4J65-4.90
(m, IH), 419416 (m, 2H), 4.00-3 .89 (m, 2H), 3.12-2.94 (1, 1H), 292-2.75 (m, 5H), 2.62 (s,
IH), 2.21-2.31 (m, 2H), 2.12-1 .92 (1, |H), 2.52-2.41 (m, IH).

Example 179
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NA((S)-2-((S)-3-hydroxyp yrrolidin 1- ¥I)- | -(3-(5-(ixif v romethyd-1,2,4-oxadiazol 3-
vphenyDet hjI)-I methy!-2 2 -0 xpin dok ii-6 -yl yacetamide

o

IVE (E=, »fz): 530 (Mfl); HIMR (DIVEO -d,, 300MHz): 5 10.35 (s, 1H), 7.97 (d, J=3Hz,
1H), 7860 (d, J=4.8Hz, 2H), 70S (d, =4 ZHz, 1H), 6£3-6.79 (m, 2H), 5.96-5.24 (m, 1H),
488 (s, IH), 4.19 (s, 1H), 334-3 65 (m, 2H), 3.42 (s, 2H), 3.16-2.40 (m, 9H), 200-1.93 (m,
1H), 1.541 .49 (m, 1H).

Example 180
DL (( Sp- | -(3-ethymylp hemyl)-2-((8)-3-hydroSypyrrelidi iv 1- yi Jethyl )-N-methay ar2-(2-

oxp i nd ol wii- vl yar eta mide
wﬂﬂjy; : PR

IVE (EZ, mz): 412 {(vI+1 3 ' HEIME. { DIVE O-ds, 300MHz): 5 10.41-10.31 (in, 1H), 7.37-7.27
(m, 4H), 7.13-7.10 (d, J=6.9Hz, 1H), 6.82-6.74 (m, 2H), 5.85-5.80 (m, 1H), 4.89-4.87 (d.
J=42Hz, 1H), 4.19-4.17 (m, 2H), 3.83-3.63 (m, 2H), 3.43 (s, 2H), 3.09-3.01 (m, 1H), 2.81-
2.70 (m, 4H), 2.60-2 58 (m, 1H), 2.40-2.33 (m, 2H), 2.00-1.90 (M, 1H), 1.52-1.49 (m, 1H).

Example 181
2-(2,2-4» xido-1,3-df yydreb enze[c]isvthiaze |-6-yIr-N-((S 2-((8)-3-hydrox)p s relilin-1-
)1 -(3-(5-methy} | ,2,4 oxad azol -3-yp he nyDethyl) N-methylicetamide

WT -

IVE (ES. mfz): 512 (IvI+1); 'H-NIE. (DIvE O, 3000Hz): 5729 (d,.7=12 Hz, 1H), 753 (4
J=75 Hz, 1H), 7.20 (d, J= 7.8 Hz, 1H), 6.86 (d, J=6.6 Hz, 1H), 6.75 (s, 1H), 5.95-5.85 (m,
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0.8H), 5.25 (m, 0.2H), 4.45 (s, 2H), 4.24-4.13 (m, 1H), 3.75 (g, 7=15.6 Hz, 2H), 311 (t,
7=114 Hz, 1H), 2.95-2.35 (1, 11H). 2.04-1 26 (m, 1H), 1.60-1.45 (1, 1H).

Example 182
2-(2,2-dx xido-1,3-di hydrehenzo [c]ispthiam |-6-y[- N-((S)- | -(3-ethynyk henyi ) 2-((5)-3-
hydraxypyt rondin- | -yDethylyI¥-methylacetaniide

10T o

IVE (EZ, miz): 454 (M+l );'H-NMEL (DM5 0, 300MHz) :5 7.38-7.1% (m, 5H}, 6.85-6.75
(m, 2H), 5£45.79 (m, 1H), 4.48 (s, 2H), 4.25-4.18 (1, 2H), 3.843.65 (m, 2H), 3.18-3.03 (m,
2H3, 2.842 .72 (m, 5H), 2.442 .36 (m, 2H). 2.00- 1.93 (m, 1H), 158-1.45 (m, 1H).

Example 183
M(S)-2-00S)-3-hydroxyp ywrokhid in- 1- vI)- 1-(3-(5-methyt 1,2,4-oxadiaml-3-
v phenyDethyl)y- ¥ methyl 22 -0x0-2 3 -dihyd roh enzo[d thiazel 5- yIacetamide

<oufs-

IVE (ES, mz): 494 (M+l); 1H-NMR (DIVEO -di, 300MHz): 5852-702 (m, 7H), 595-5.76
(m, 0.8H), 5.23 (m, 0.2H), 4.22-4.10 (m, 1H), 3.80 (g, 7=15.6 Hz, 2H), 3.12(t, 7 =114 Hz,
1H), 2.80-2.35 (m, 11H), 2.00-1.89 (m, 1H), 1.60- 1.45 (m, 1H).

Example 184

ML((S)-2-((S)-3-hydroxyp yrrolidin- 1- ¥I)- | -(3-(5-(txif v romethyl)-1,2,4-oxadiazol 3-
W )phenyDethyl»-Ii mei hyl-2-(2 -oxn-2 3 -dihydrob enzo[d]thiazolr 5-yljacetaniide

SO L
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IVE (ES, mfs): 542 (M+); H-NMR (DIVEO-* 400MHz): § 11.84 (s, 1H), 7.99-7.93 (m,
2H), 7.62-7.41 (m, 3H), 7.04-7.00 (m, 2H), 5.95-5.91 (m, 1H), 491 {s, 1H}, 4.19 (% 1H),
3.92-3 78 (tu, 2H), 3.17-2.40 (m, 9H), 1.98-1.92 (m, 1H), 1.54-1 51 (m, 1H.

Example 185

NS 1-03-(1,2, 4-oxadiazol 3-yDphenyI-2-((5)- 3-hydrox ypyrrolidin- 1- yDeithy - IV
methy!-2-(2-0M nde]i i-6-ylkacetamide 2,22 -tr £hn r oacetate

oo

M S(ES , mv's) : 462 (M +l), H-NMR {DIS01d,, 300MHZ): S 10.40 (s, 1H), 9.95 (br, 0.5%
9.75 (s 1H), 9.60 (br, 0.3H), 8.02 (d, J=5.7 Hz, 1H), 7.90 (s, 1H), 7.62 (t, J=8.7 Hz, 1H), 7.43
(t,J=5.7 Hz, 1H), 7.11(d, J=5.4 Hz, 1H), 6.81 (d, J=5.7 Hz, 1H), 6.75 (s, 1% 6.25 (m, 1H),
5.70-5.40 (m, 1H), 4.52-321(m, 13H), 2.74 (s, 3% 2.35-1.82 (1 3H).

Example 186
MN-((S5)- 143-(1.2 ,4-oxadiamt3- yIjp henyl)}-2-{(Sp-3-hydroxypyTralidi n- 1- yl)eihyl)-2-(2,2-
dioxido- 1,¥-dihydrohenzo [c]isothiaiol-6-yD-N-methylac etamide

I E <

™ e

IVE (ES, mfs): 498 (M+l); H-HME. (DMSO +,, 300MHz): S 10.49 (s, 1% 10.00 (br, 0.6H),
9.75 (s, 1H), .02 (d, J=75 Hz, 1% 7.90 (% 1H), 7.60 (t, J=7.8 Hz, 1H), 7.43 (in, 1H), 7.20

(d, J=7.8 Hz, 1H), 6.75 (s, 1H), 6.30-6.17 (0, 1H), 5.64-5.40 (m, 1H), 450 (s, 3H), 4.30-3.35
(m, 6H), 2.75 (s, 3H), 2.30-1.75 (m, 3H).

Example 187
2-(2,2-din xido-1,3-df vyd roh enze [c]isothiaze t6-y" N-((S)-2-(('" 3-hy4r oxyp yrrolilifv 1-
Y31 -(3-(5-(trifl wor omethyi ) 1,2,4-oxadiazD.r3- yDp¥anyDhethyl »-I4 methylacetamide 2,2,2 -

trifhior oac etate
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4040

M5 (EZ, miz): 566 (IvI+1); "H-NIVR. (DIVEO-d s, 400Hz): § 1047 (d, = 4.5Hz, 1H), 10.09
(% 1H), 2.06 (d, J= 6Hz, 1H), 7.69 (d, J= 4.5Hz, 1H), 7.67-6.85 (m, 4H), 6.76 (% 1H), 6.28-
6.25 (m, 1H), 5.73-5.46 (a 1H), 4.49-3.25 (m, 11H), 2.7 (a 3H), 2.33-1.87 (m, 3H).

Example 188
N N-diethyl-3-((S)-2-((5-3- hyd roxyp yrrolidin- 1- yI)- 1-(N-methyl 2-(2-0x0-2,3-
dihydrob enzo [d]thi azok5-1yi Yacetamuidoethyhen Ei mide

AL LD

M3 (EZ, mfz): 51123 (IH1): ~-NMR (300MHz, DM5O-d.): 5 7.45 (d, J=45Hz, 1H).
7.40-733 (m, 2H), 7.24-7.19 (m, 2H),7.07-7.00 (m, 2H) , 5.87-5.85 (t, J=3Hz, 1H), 458-4.77
(br, 1H), 3.88-3.71 (M, 2H), 3.32 (M, 2H), 3.11-3.10 (m, 3H), 2.92-2 .79 (m, 4H), 2.49-2.23
(m, 2H), 2.04-1 .95 {1, 1H), 1.54 (m, 1H), 1.24-0.99 (m, 6H)

Example 189

N S5)k-1-03-(1,2,4-oxadiazol 3-yDphenyI-2-((5)-3-hydrox ypyrrohidin- 1- yDethy -1V
methyl-2-(2-oma-2,3-di hyd roh enzo [d]thiazolr5 -yljacetamide 2,2,2-trifhio roacetale

2
S AALD-

M5 (E5, m¥Q :4S0 (M+l ). H -HM R {CD50D-ds, 300 MHz):5932(g, 1H), SI | (d, J=7.2 Hz,
1H), 7.95 (&, 1H), 7.60 (t J=7.8 Hz, 1H), 7.50-7.10 (m, 4H), 6.40 (d, J=8.4 Hz, 1H), 4.60 (s,
1H), 4.35-3.50 (m, 7H), 2.82 (a 3H), 2.50-2.00 (m, 2H).

Example 190
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N SH | (3-¢1,2,4-0XaCliazol 3-Y )p NenYIy 2-((5)-3-hydrox ypyrrolidin- | -y| yethy [)-1N
meihyl-2-(3-0xn -3,4-dihyd roq uinoxalin-6-yacetamide 2,2, 2-trifluoroac etate

o

CFEgCOCH
IVE (ES, mdz) : 475 (M+1): TH-NMR (CD;0D-d+, 3000 MHz) :59.30 (a, IH), 8.20 (s, 1% 8.10
(4 J=75Hz, IH), 7.96 (s, IH), 7.80 (4 =81 Hz, IH). 7.60 (1, J=7.S Hz, | H), 7.50-7.30 (m,
4H), .40 (d, J=2.7 Hz, 1H), 4.62 (5. IH), 435-3.40 (m, 7H), 2.85 (s, 3H), 2.50-1 95 (m, 2H).
1H-NMR {CDs0Dd., 300 MHZ): 59.30 (s, IH), 8.20 (s, IH), 8.10 (4 J=7.5Hz, |H), 7.96 (s,
IH), 7.80 (4 /=8.1Hz, IH), 7.60 (4 /=78 Hz, IH), 7.50-7.30 (m, 4H), 6.40 (d, J= §.7 Hz,
1H), 4.62 (s, 1H), 4.35-3.40 (m, 7H), 2.85 (s, 3H), 2.50-1 95 (tn, 2H).

Example 191

IS 1-(3-(1H-imida zol 2-¥Dp henyl)- 2-((5)-3-hvd roxyp yrrolid in- 1- yDe thyD- IN-me thyl-
2-(2-ox0-2,3-dihydn)beiizD [d]thi azolk5-yl¥a etamide

a=§ o

M3 (ES,mfs): 478.12 (M+1);'H-NME. (300MHz, DM30-i,):5 7.86-7.84 (m, 2H), 7.49-
7.40 (m, 2H), 7.26-7.23 (., 2H), 7.10 (s, IH). 7.06-7D3 (m, 2H), 5.82-5%7 (ta, IH), 425
4.14 (br, 1H), 3.87 (m, IH), 3.75 (4 1H), 2.77 (m, IH), 2.74(m, IH), 2.67 (m, IH), 2.62 (1n,
4H), 2.41-2.40 (m, 2H), 2.27-2.02 (m, IH), 1.50-1.60 (m, IH).

Example 192
M((Sp-2-((8)-3-hydroxyp yriwolid m-1- yi>- | -(3-(thi azok 2- yl )phenyl ethyl 3N -methyl -2-(2-
O -2,:3-dihydrohen_nj [d]thiaxolr 5- yl yagetamide
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<ouo-

IVE (ES, miz): 4951 (M+1);'HHME (300M Hz, DMSO-d6) : 5 11.90-1182 {br, 1H), 7.92
(d, J=1.5H% 1H), 7.85-7.78 (m, 3H), 7.48-7.39 (m, 3H), 7.10-7.03 (m, 2H), 5.87-5.85 (1,
JF3Hz, 1H), 4282477 (br, 1H), 325 (m, 2H), 2.83 (% 11 2.80-2.77 (m, 5H), 2.73-2.64 (s,
1H), 204 195.(m, 1H), 1.54 (m, 1H).

Example 193
MN-((Sk1-(3-cyai» -5-fluorop henyl)-2-(( 5p-3-hydroxyp yt toiidin. | -y pethyl)-N-methy}2-(2-
oan -2,3-dihydrobeiiz>o[d]thiaxolr 5- ji>acetamide hydrog¢hinride

4o iZo-

IVE (EZ, mz): 455 (M+); H-NMEL (300MHz. d6-DMSO): 5 11.90-1 1.88 (1, 1H), 9.95-
10.05 (m, 1H), 7.89-7.87 (r, 1H), 758 (a 1H), 7.43-7.58 (m, 2H), 7.08-7.04 (m, 1H), 6.14
6.11(m, 1H), 558-5.48 (d, 1H). 4.494.41 (m, 1H), 3.95-3 £2 (m, 5H), 3.56-3.43 (m, 3H),
3.27-3.17 (m, 2H), 2.83 (s, 3H), 2.49-2.33 (m, 1H), 19 11 £7 (m, 1H).

Examp le 194

N(CS)-2-((S)-3-hydroxyp yrrolidin- 1- ¥I- 1-C3-(5-methyl 1,2,4-oxad iazol-3- vDp henyd)
ethyD-IN”methjl-2-(3-0\0-3,*dihydM guino xalm-6-yl)ac etamid e

S0

IVE (ES, mfz): 489 (M+); H-NIE. {300 MHz. DMSO-d6): 5 12.41 (bis, 1H), 8.1 1 s, 1H),
7.86-7 31 (in, 2H), 7.647.73 (1a, 1H), 7.51-7.54 (m, 2H), 7.21-7.23 (1, 2H), 5.87-5.93 (m,
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1H), 4.70-4.85 (m, 1H\ 4.17 {br% 1H), 382-399 (m, 2H), 3.07-3.15 (m, 1H), 2.66-2.87 (,
SH 3, 2.34-2.50 (m, 2H). 1.89-1.96 (m, 1H), 1.49-1 53 (m, 1H);

Example 195
3-0(5-1-(2-(2,2-dioxid 0- 1,3-dihydrohenzo [c Jisothiazol 6 -¥I- ¥ methvlace tanido - 2 - 5)-
3-hydroxyp yrolidin- 1-yDethyD-1N-(2,2,2-irifhw roethyDh enzamide

05T

MS (ES, miz): 555 (M+1): 'H-NME. (DMSO-ii ¢, 400MHz) : 10.50 (a 1H}, 9.13-9.09 (m, 1H).
7.80-7.77 (m, 2H), 7.48-7.44 (m, 2H). 720-7.18 (m, 1H). 6.86-6.73 (m, 2H), 5.92-5.88 (m,
1H), 520-5.15 (m, 1H), 4.47 (s, 2H), 4.19-4.08 (m, 3H), 3.84-3 20 (m, 1H), 3.69-3.65 (m,
1H), 3.12-3.09 (r, 1H), 2.87-2.74 (r, 2H), 2.72 (s, 3H), 2.63 (5, 1H), 2.45-2.36 (m, 2H),
2.00-1 95 (m, 1H), 1.54-1 .53 (m, 1H}.

Example 196
3-((%2-{(8)-3-hydroxyp yrroBdm- 1-yIy- I-(N-methylr 2-(3-oxo-3,Admyidr  o¥anmoxalin-6-
yi yacetamido)ethy -1 (2,2,2-tr fluoroethylh enzamide

"'-"EF;
LI L Do
y .
IVE (ES mfs): 532 (M+1); H -NME. (DM30-d:, 400MHz): 5 12.39 (% 1H), 9.11-9.10 (m,
1H). 8.12 (s, 1H), 7.80-7.70 (m, 3H), 7.49-7.47 (m, 2H), 722-7.20 (m, 2% 5.90 (m, 1%

479 (m, 1H), 4.16-4.10 (m, 3H), 4.08-3.81 (1, 2H), 3.17-3.01 (o, 1H), 2.92-2.85 (M, 2%
223(%2H), 2.75 (m, 2H), 2.46 (m, 2H), 1.92 (m, 1H), 1.51 (m, 1H).

Example 197
IN((Sk1-(3-cyai» -&-fhrorop hemy!l}2-(( £/ 3-hydroxyp yrroliiifi- 1-yl>ethyl)-N-methy]r 2-(2-

oxnind oliw - yljacetamide
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o
 y~en
MS (EZ, mfs): 438 (M+1); 'H-NME. (300MHz, DM30-d:): § 10.36 (s, 1H), 7.78-7.73 (m,
1H), 7.59-7.48 (m, 2H), 7.13-7.11(d, 1H, J=7.5Hz), 5.75 (s, 1H), 433 (s, 1H), 4.17 (5, 1H),
3.89-3 22 (m, 2H), 343 (s, 2H), 2.94-2.91 (m, 2H), 2.77 (in, 4H), 236-2.34 (m, 2H), 1.95
1.91 (m, | H), 1.59-1 56 (m, 1H).

Example 198
IS 1-(3-(1H-imida zol- 2- ¥Dp henyI)- 2-((5)-3-hyd roxyp yrrolid in- 1- yDe thyD- IN-me thyl-
2-(2-oxoind olin-6- yD)ar etamide 2,2,2-irif wor oacelate

Do

SRRDCH
IVE {FS,m¥z): 574.22 (M+1); IH-NMR. (300M H¥%DMSO-"): 57.84 (d, J=4.5Hz. 1H), 7.70-
7 52 (mn, 4H), 7.44 (d, J=7.5Hz, 1H), 7.11(d, =1 5Hz, 1H), 6.3 (d, =1 5Hz, 1H), 6.75-6.72 (5,
IH), 6.2 (d, J=1.5Hz, 1H), 4.46 (s, 2H), 3.76-3.55 (1, 4H), 3.39-3.36 (m, 4H), 2.88 (s, 3H),
2.46-1 96 (m, 2H).

Example 199

M(CS)-1-(3-cvano 5 - fluorop heny)-2-(( 5)- 3-hyd roxyp vrrolidin- 1- vipethyD- 2 2 2 -dioxido-
1,3-dj hydrohenxD [c]igot hi agal-6-y]»N-methylacetamide

F
Oﬁ [ ) ﬂ'i‘ Y=
MS (EZ, miz): 473 (M+1); 'H-NME (300MHz, di-DM30):5 10.43 {brs, 1H), 7.78-7.75 (m,
1H), 7.61-7.49 (m, 2H), 7.21-7.18 (m, 1H), 6.85-6.82 (d, 1H, J=7.5Hz), 6.73 (s. 1H), 5.79-

5.74 (m, 1H), 4.854.75 (m, 1H), 4.47 (s, 2H), 417 (s, 1H), 334-3.68 (q, 2H), 2.97-2.88 (m,
2H), 2.78-2.60 (m, 5H), 2.38-2.35 (m, 2H), 1.99-1.94 (m, 1H), 1.54{% 1H).
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Example 200
I ((Sk1-(3-cyai» -5-fluorop hemyy-2-(( 5p-3-hydroxyp yrrolidijy- 1-yethy 3-N-methy]-2-(3-
oxp -i ,4-di hydroguijwoxalij-6-yIkacet aj nide

D

IVE (ES, mfz): (M+1)450; TH-HME. (300MHz, d6-DM30):52.15 (s, 1H), 7.89-7.85 (m, 2H).
7.58-751(m, 2H), 7.18 (m, 2H), 5.78-5.74 (m, 1H), 4.79-4.71 (m, 1H). 4.16 (s, 1H), 403-
3.83 (m, 2H), 3.93-3.87 (m, 1H), 2.81 (s, 4H), 2.75-2.64 (m, 1H), 2.41-2.32 (m, 2H), 1.91-
127 (m, | H), 1.63-1 52 (m, 1H).

Example 201
2-(1,1-dio xido -3 -0 - 3,4 -dihydro-2H-b enzo [b ] [1,4]thiazin-&- yI) IN-((S)- 1-(3-ethynyl
phenyly-2-((5)-3 - hyd roxyp yrrold in- 1-yDe thyDs- IN-methylar etamid e

HoaTo-

L (E3, m9): 4S2 (M+1); 'H-NIJE.{DM50, 400MHz): 5 1120-1 122 (m, 1H). 7.72-7.77 (in,
IH), 735-7.44 (w, 4H), 7.17-7.21 (m, 1H), 7.10 (s, 1H), 5.79 (m, IH), 4.704.73 (m, 3H),
417422 (m, 2H), 3.80-3.99 (1, 2H), 2.93-3.14 (s, IH), 2.76-2.79 (m, 4H), 2.62-2.71 (m,
2H), 2.33-2.43 (m, 2H), 1.93-2.08 (m, 1H), 1.40- 1.60 (m, 1H).

Example 202

N-(¢S) 1-(3-(1H- imidazoL 2-yDp henyD-2-((S)-3-hydroxyp yrrolidin- 1-yDethyD-2-@2 2 -
dioxido- 1,3-dikydrah enzo[c]isothi__ral-6-yl)-N-methylac etamide
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IVE (EZ, mfs); 496 (M+l ); ~~-NMR (300 MHz. DM50+d,): 5 7.81-7.86 (m, 2H), 7.40 (1,
J=7.8Hz, 1H), 7.13-7.25 (m, 4H), 6.85 (d, J=7.8Hz, 1H), 6.76 (% 1H), 5.85-6.00 (in, 1H),
4.46 (s, 2H), 4.20 (bis, 1H), 381-3£6 (1, 1H), 3.60-3 69 (m, 1H), 2.95-3.20 (m, 1H}, 2.80-
2.85 (m, 1H), 2.73-2.73 (m, 4H ), 2.66 (s, 1H). 2.38-2.49 (m, 2H), 1.90-2.10 (m, 1H). 1.50
(hr¥s 1H) .

Example ;03

NS 1-(F-cvanophenyD)-2-((S)-3- hydroxypyrrolidine 1- ylethvl)-2-(2,2-dwxid o-1,3-
di hydroh enzo([c]isothiazo Lé-¥I» N-methylacetamide

0L O

WE (EZ, miz): 455 (M+l); ¥%NMR (DM5 Ody, 300 MHz): 57.30-7 $9 (m, 2H), 7.69-7.46
(m, 2H), 720 (d, J =78 Hz, 1H), 6.83 (d, J = 78 Hz, 1H), 6.73 (s, 1H), 5.83-5.74 (1, 1H),
447 (s, 2H), 4.12 (br s, IH), 4.00-3.60 (m, 2H), 3.17-2.90 (m, 1H), 2.90-2.55 (m, 7H), 2 42-
2.32 (m, 1H), 2.16-1.79 (m, | H), 1.60-1.40 (m, 1H).

Example 204

DE((Sk1-(3-(but- 1-yn-I -yl™ Famyly-2-((S5p-3-hydo xypyrroliiifi -1-ylethyl}-N-methy}2--
oxn indoliji-6- v yacetami de

TN R T Do
H
M3 (EZ, miz): 446 (M+"H-NMR.  (DMSO-* 300 MHz) : 5 10.34 (m, 1H), 7.36-6.90 (m,
5H), 6 90-6.70 (m, 2H), 597-5 H2 (m, 1H), 4.97-4.31 (m, 1H), 4.25-4.01 (br s, IH), 337-3.55

(M, 2H), 3.42 (g, 2H), 3.20-2.36 (M, 1H), 2.83-2.62 (M, 5H), 2.43-2.22 (M, 4H), 201-1.84 (1,
1H), 1.65-1.40 (m, 1H), 1.29-1.08 (1, J = 7.5 Hz, 3H).

Example o5
MN-((Sp- -(3-(hut- 1-yn-l -yDpFamyl)-2-((Sp-3 -hydroxyp yrroldisi-| -ylpethyl}-N-methy]rz -
oan-23 -dihydroheiwzo[d]thiazo}-5-4i yacetami de
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40uTo-

WE (EZ, mfz): 464 (M+ ) H -HIWR {DWS0-ds, 300 MHz) : 57.47 (d, J = 7.2 Hz, IH), 7.38
7.15 (m, 4H), 7.12-6.97 (m, 2H), 5.90-5.73 (in, 1H), 4.244.01 (wn, 1H), 392-3 58 (m, 2H),
3.20-296 (s, 1H), 2.80-2.55 (m, 6H), 2.45-2.30 (m, 4H), 1.99-1.82 (m, 1% 1.58-1.45 (m,
1H), 1.21-1.12 (1, J = 7.5 Hz, 3H).

Exaniple 206

NA(S) 1-Q3-hut- 1-yn-1-yDp henyD- 2-(¢ $-3- hyd roxypyrrolidin-1-yDethyl) N-methyl-2-(3-
oxn -3,4 dihy d i pYarinoxalij +6- ylacetami de

o to-

MS (ES, mfz): 459 (M+); 'H-NME. {DIMS50-ds 300MHz): 58.12 (s, 1H), 7.73-7.70 (m,
1H), 7.28-7.19 (m, 6H), 5.79-5.78 (m, 1H), 4.79-4 87 (rm, 1H), 4.14 (brs, 1H), 3.98-3.90 (m,
2H), 3.043.01 (m, 1H), 2.83-2.61 (m, 5H), 2.38-2 30 (zn, 4H), 1.93-1 29 (m, 1H), 151 (brs,
1H), 1.18-1.13 (1, J=7.5Hz, 3H).

Example 207
3-((8)-2-((54-3 -hydroxypyrrohdine 1-yIy1-{I4 methyl -2-(2-oxoindolm -6-yl>af etaj ni do)
ethyD-N,N-diniethy% enzamide

L
°={,Il H I A Do
I
WE (EZ, mf2): 465 (M+]); ¥%NMR. (DMSO-* 400MHz): 5 7.46-7.44 (m, 2H) , 736-7.31
(m, 2H), 7.21-7 19 (1m, 1H), 6.94-6 92 (m, 2H), 6.10-6.08 ( m, 1H), 4.39-4.36 (ra, 1H), 3 90-

3.76 (wm, 2H), 3.50-3.48 (m, 1H), 3.33-3.30 (m, 2H), 3.12-3.10 (m, 3H), 3D3-290 (m, 5H),
2.842 76 (m, 4H), 2.64-2.50 (m, 2H), 2.16-2.13 (1, 1H), 1.73 (11, 1H)
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Example 208
3-((8)-1-(2-(2,2-d> xi 1 0-1,3-di hydrohenzo [c]isothia™t6 -:,r]}N.-ni athyl acetaj ni | 0)}-2-f{K)
3-hydroxyp yriolidizi-|-y¥[ethyl}-N,N-diethylreiixariude

o

IVE (EZ, mdz): 529 M+ 1;'H-NIE. (DIVEO-" 400MHz): 5 1043 (tars 1H), 7.42-7.33 (m,
2H}, 7.25-7.20 (m, 3H), 6.85-633 (m, 1H), 6.75 (s, | H}, 5.89-5 £5 (m, 1H), 4.48 (s, 2% 4.19
(tars. 1H1, 3.83-3.66 (m, 2H), 340 (m, 2H), 3.23-3.13 (m, 3H}, 2.86-251 (m, 6H), 234-2.33
(m, 1H}, 2.00-1 .95 (1, | H}, 1.54 (brs, 1H), 1.14-1 .01 (m, 6H) .

Example 209
LN -diethyl-3-((5p-2-((34-3-hydroxyp yrrelidin- | -y} 1-{N-methy]- 2-(3-oxo-3,4-
dihyd r oguinoxalin-&-y! acetami dojethyl jhenzamide 2,2,2-ir ifhioroacetate

AP0~

IVE (EZ, m¥): 620 [M+H -CRCOCH]* ; 'HH K. ([hO, 300MHz): 5813 (s, IH), 7.72-7.69
(d, J=8 .4Hz, 1H), 7.44-7.34 (m, 1H}, 7.29-7.20 (m, 4H). 6.87 (s. 1H), 6.19-6.15 (in, 1H).
478475 (m, 1H3, 4.10-3.78 (m, 5H), 3.64-3.19 (rn, 4H3, 3.01-2.94 (m, 2H), 2.89 (s, 3H),
2.34-1 98 (m, 2H), 1.08-1.03 (t, J=7.2Hz, 3H), 0.75-0.70 (t, J=7.2Hz, 3H).

Example 210
3% 1-(2-(2,2-d»xilo - 1,3-di hydrvhenzolc]isothi azol 6 -yI)-I¥-methyl acetam-kn)-2-(( S}
3-hydroxyp yrialidizi-1-yljethyl)-N,N-dijnethylben gamide
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My
W D~on
IVE (ES, m¥E): 501 (Ivi+1); H -MIE (DNWEO-d,, 2000HzT): & 740-T.38 (s, 2H), 7.36-7.34 (s,
2H), 720-7.18 (in, 1H), 6.84-6.83 (s, 1H), 6.74 (tu, 1H), 526 (m, 1H), 447 (m, 2H), 4.18
(m, 1H), 3.32 (m, 1H). 3.73-367 (s, 1H), 3.03 (s, 1H}, 3.05 (s, 3H1, 2.93-2 S5 (s, 3H), 2.82-
2.80 (m, 2H), 2.S3 (s, 3H), 251 (s, 1H} 243236 (s 2H), 1.92 (s, 1H), 1.42 (s, 1H} 1.12 (s,
1H).

Example2 11
3-((S)-2-((S)-3-hydroxypyrrolidin-[-yl)- | -(I¥-mf thylr 2-(3-0x0-3,4-dihydroq uinoxalin-6-
v yaceta mido e thyl)- N N-dimethyh enzamide

£0gs-

IVE (EZ, mfs): 472 (M #1); 'H-NIvIR (DM SO-rfi, 300MHz): 12431227 (m, 1H}, 3.13 (s,
1H), 7.76-7.68 (m, 1H), 7.35-7.03 (m, 6H), 587 (m, 1H), 4.83-463 (m, 1H), 415 (s, 1H),
3.88-3 .72 (m, 2H), 3.18-2.76 (r, 12H), 2.01 -1.88 (11, 1H), 1.53 (s, 1H).

Example? 12

NA(SH-(3-(1 ,24-0xad ™ F3-ylphenylly-2-((S)-3-hydsf xypyrrolidin- | -y dathyD-2771, 1
dioxido-3-oxm-3 ,4-dihydro-2H-heiu» [b ] [1,4]thjaim-6- 4 N-methyl & eta_niide2,2,2-

3
JosBade
lil CF,CO0H
IVE (EZ, m¥g): 526 [lvI+H-CF3COOH] * ; H -NME. (DIVEO-ds 300MH T): 5 11.30 (s, 1H),
9.75 (s, 1H), 8.05-8J02 (d, 1H), 1891 (m, 1H), 7.58 (s, 1H), 7.73-7.77 (m, 1H}, 7.75-7.66 (m,

trifhior oac etate



WO 2013/131408 PCT/CN2013/000230
286

1H}, 7.64-7.61 (m, 1H), 7.27-7.21 (m, 1H}, 7.17-7.11 (m, 1H), 6.26-6.22 (m, 1H), 558-5 4%
(tn, 1H), 4.72 (s, 2H), 451442 (m, 1H). 4.25-4.17 (m, 1H), 3.95-3.82 (m, 5H), 3.70-3.52
(m, 2H), 2.80 (s, 3H), 2.49-2.27 (zn, 1H), 230-2 26 (M, 2H} .

Example 2 13
NL(Sy-2-((8)-3-hydrexyp yrntlidm- 1-yi>- | -(3-(1 -methy J 1H -fmida™1 2y [)p hen yDe thy T
M-methyl 2-(2-oxoind olin-6- vl xacetanide

n ﬂ
IVE (EZ, mfz): 474 (M+l ); 1H-NMR (DIVEJ-ds, 300MHz) : 510.415 (1H, s), 7.590-6.760 (9H,

m), 5.924 (IH,br), 4.894 (1H, m), 4.199 (1H, m), 3£23 (IK m), 3.785 (3H, ), 3.703 (1H, m),
3.436-2.520 (11H, m), 1.990 (1H, re), 1.524 (1H, m).

Example2 14
MNA(SH -(3-(5-ethyk |,2,4-oxadiaz»|-3 -yDp [¥myl)-2-(( Sp-3-hydroxyp yr rolidin-| -yl sethyl)-
M methyl 2-(2-oxoind olin-6- vl acetamide

e
o

IVE (EZ, miz): 490 (Ivl+1); ¥ -NME. (DM30 d,, 300MHz): 510.41-10.28 (m, 1H), 7.93 (m,
2% 73¥61-7.43 (m, |H), 7.14 (m, 1H), 608-6 .75 (m, 2H), 593 (i, 1H), 4.95 (% 1H), 4.13 (m,
1H), 3.83-3.58 (m, 2H), 3.34 (m, 2H), 3.11-2.92 (1, 3% 2.83-2.59 (rr, 6H), 2.51-2.33 (m,
2H), 1.92 (m, 1H), 1.31 (m, 3H).

Example2 15
DL Sp-2-((8)-3-hydraxyp yrntlidm- 1- yi>- | -(3-(5-methylkthi azal -2-y [p 1Yy [pethy-N-
methyl-2-(2-aM mdo Jin-6-yl}acet amide
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-

IVE (ES, miz): 49 1 (IvF+1); H -NIER. (300M Hz, DIISO-di): § 10.38 (s, 1H). 7.76-7.74 (d.J =
8% 1H), 7.61-7.60 (d,J = 4Hz, 1H), 7.12-7.10 (d,J = EH¥% 1H), 6.82 (t J=6% 2H), 5.93
5.89 (m, 1H), 4.904.89 (s, 1H). 4.20 (s, 1H). 3.83-3.67 (i, 1H). 3.43 (s, 2H), 334 (s, 3H),
3.13-3008 (m, 1H}, 2.85-2.73 (M, 6% 242-2.40 (m, 1H), 1.53 (m, 1H).

Example 2 16
M((S)-2-((S)-3-hydroxyp yrrolid in-1- ¥I)-1-(3-Cthiazol 5- v phe nylethyl ) - e thyl -2 -(2-

OmindOKiirfi—}!I;tacetami de
o ; Ei
ﬂﬁm)\w -

IVE (ES, miz): 477 (M+l); 'H -NIvR. (300MHz, DMSO-_i;): 5 11.40-10 30 (in, 1H), 9.02 (s,
1HY, 8.23 (s, 1H). 7.63-7.7.55 (m, 1H), 7.48-7.37 (m, 2H), 7.32-7.22 (m, 1H), 715-7.05 (m,
1H), 6.86-6.75 (m, 2H), 5.94-5.80 (m, 1H). 4.95-4.85 (m, 1H}, 4.254.10 (m, 1H), 3.91-3.62
(ta, 2H), 3.45-3.40 (m, 2H), 3.18-3.00 (m, 1H), 2.87-2.71 (m. 5H), 2.63-2.59 (m, 1H), 2.46-
2.35 (M,2H), 2.05-1.89 (1, 1H}, 1.60-1.45 (M, 1H).

Example 2 17
MN-((Sp-2-((5)-3-hydroxyp yr rolid - 1- ¥I»- 1-(3-(thw ™1-4- vpheny! ethy »-N-methyl -2-(2-

oxp indolinr- vl}acetami de

IVE (EZ, m¥z): 477 (M+1); LH-NME. (300MH¥%: DIVEO-d:): § 10.40-10.30 (m, 1H), 9.20-9.19
(tn, | H), 8.12 (s, 1H), 7.82-7.91 (m, 2H),7.48-7.37 (m, 1H). 7.28-7.18 (m, 1H}, 7.15-7.05 (m,
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1H), 6.86-6.75 (M, 2H), 5.97-5.85 (m, IH), 4.95-4.85 ( m, IH), 4254.10 (m.IH), 3.91-3.62
(tn, 2H), 3.45-3.40 (m, 2H), 3.18-3.00 (m, IH), 227271 (m. 5H), 2.63-259 (m, IH), 2.46-
2.35 (tn, 2H), 2.05-1 29 (m, IH), 1.60-145 (m, IH).

Example218
ML Sp-2-((8)-3-hydrexypyr ntlidm- 1- yi>- | -(3-(4-methyli hi azal -2-y)p iy ethyl)-N-
methyl-2-(2-0M Mde]i iv-6-vIacetamide

-

IVE (EZ, miz): 491 (M+); H-NWE. (300MHz, DM30O-dy): § 10.36 (t, IH), 7.82-7.71 (m,
2H), 7.48-7.37 (m, 2H), 7.32 (s, 1H), 7.12-7.08 (in, IH), 6.84-6 .75 (m, 2H), 5.97-5.83 (,
IH), 4954.85 (m, 1% 4.254.12 (m, IH), 3.32-361 (m, 2H), 3.45-3.40 (m, 2H), 3.30 (s,
3H). 318-3.00 (m, 1% 2.85-2.71 (m, 4H), 2.63-2 63 (m, IH), 2.42 (s, 3H), 2.05-1 9 (m,
IH), 1.60-1.47 (m, IH).

Example 219
1"(9)-2-((" 3-hydroxyp  yriolidm- 1-y [} | -(3-{2-riethylihi azal -5-y[)p henyethyl)-N-
methy!-2-(2-0M mda]i i-6-ylxacetajnide

o=( T AL Do
H
IVE (ES, m#2): 491 (M+l); 1H-NMR (400MHz, DNEDd): 5 10.37 (s, IH), 7£8-7.94 (s, IH),
750-7 51 (d, J=7pHz. | H), 7.37-7.41 (o, 2H), 7.21-7.27 (o, IH), 7.07-7.15 (wm, IH), 6.79-
6.85 (m, IH), 5%5-5.39 (tn, IH), 4.88 (s, IH), 4.20 (s, IH), 3.68-3.37 (m, 2H), 3.43 (s, 2H),
3.32-334 (d,J = SHz, IH), 3.07-3.12 (m, IH), 2£5-2.90 (m, 2H), 2.74-2.81 (m, 2H), 2.6S (s,
3H), 2.59-2.64 (s, 1H), 2.42-2 51 (rn, 2H), 1.96-2.00 (m, IH) , 1.54 (1, 1H).
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Example 220
NL((Sp-2-((8)-3-hydrexypyriolidm- 1-yiy- | -(3-(2-1iethyli hi azal -4-yip henyDethyI-N-
methy! -2-(2-0XD Mmdolin -G-yIracetamide

i

IS (E=, miz): 491 (M+1); H -NME. (400MHz. DMSO-*: 5 10.36 (m, 1H), 7.86-7.79 (m.
2H), 738 (s, 1H), 7.22-7.10 (m, 1H), 6.83-6.75 (in, 2H), 5935 2& (m, 1H), 4.90-468 (m,
1H), 419 (m, 1H), 3.82-3.77 (m, 1H), 367-362 (m, 1% 3.41-332 (m, 2H), 3.30-314 (m.
1H). 294276 (m. 2H). 2762 71 (m. 6H), 264 (m. B4 250241 (m. 1H), 2.00-1 91 (L,

1H), 1.50 (m, IH).

Example 221
ML((Sp-2-((8)-3-hydrexypyr relidm- 1- yIr- 1 -(3-(5-methyJ 1,3,4-thiadiazD 1. 2-yl yp henyIy
ethyD)-I¥-methyl-2-(2-oxeindolin-6- vl }ace tanuide

G

ﬁﬂ)& O

MS (EZ, mfs): 492 M+1 ); 'H-HME. (300MHY: DMS0-d.): 5 1037 (brs, 1H), 7.83-7.77 (m,
2H), 7.52-7.46 (m, 2H), 7.13-7.1 1 (w1, 1H), 6.84-6.77 (m, 2% 594471 (m, 1H), 4.25-4.14

(hrs, 1H), 3.85-3 68 (1, 3H), 3.60-3.02 (1, 5H), 2.81-2.78 (m, 8H), 2.68-2.34 (m, 1H), 2.28-
19% (my, | H), 1.60-1 .55 (1, 1H).

Example 222
I (S)-2-(("3-hydroxyp  yriulidm- 1-y([}-1 -(3-{1 -meihyJr | H -im-daznlr S-yIypheriy e thyIx
M-methyl 2-(2-oxoind olin-6- vl acetamide
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\N—bh

<L LD

IVE (EZ, mdz): 514 (MM); 1H-NMR (300MH.; DM3iJ-di): 5 10.41-10.28 (m, 1H). 7.74-7.63
(M, 1H), 7.48-7.31 (rw, 2H), 7.31-7.19 (r, 2H), 7.14-7.03 (ta, 1H), 7.03-6.91 (., 1H), 6.88-
6.70 (m, 2H), 5.98-5.80 (m, 1H), 4.954.85 (m, 1H). 4.25-4.08 (m, 1H). 3.89-358 (1, 5H),
3.46-337 (m, 2H), 3.16-2.97 (in, 1H), 2.90-2.80 (m, 2H). 2.79-2.72 (m, 3H), 262 (m, 1H).
2.46-131(m, 2% 2.03-1.88 (m, | H), 1.62-1.49 (m, 1H).

Example 223
NS5k 1-(3-(1,3,4-oxadiazol 2- v phenyIy-2-((5)-3-hydrox ypyrrohidin- 1- yLethy -1V
methyl-2-{2-0xn N daji v-6-y]pacetamide

2

Q i Q-DH
H
MS (EZ, mfs): 462 (M+1); *H-HNME. (300IvHz, DWSO0-d:): § 10.36 (s, 1H), 9.34 (s, 1H),
7.95-7£9 (m, 2H), 7.72-7.45 (m, 2H), 7.12-7.10 (d, /=7 5Hz, 1H), 6.88-6.68 (m, 2H), 5.96-
5.90 (m, 1H), 4.91-4.89 (d, J=3FHz. 1H}, 4.19 (hn% 1H), 3.84-365 (m, 2H), 3.42 {3, 2H),
3.18-303 (m, 1H), 2£9-2.74 (m, 6H), 2.51-2.40 (m, 2H), 1.98-1.93 (m, 1H). 1.53 (m, 1H).

Example 224

NA(CS)-2-(05)-3-hydroxyp yrrolidin- 1- vI»- 1-(3-(5-methyl- 1,3,4-oxad iazol-2- vIip henyd)
ethyly-N-methyl -2-(2-oxomde]in-6-vl facetamide

~ AR LD
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MS (ES, mfs): 476 (M+l); 'H-NME (300MHz. DMSO-": 5 10.36 (s, 1H), 730-7£4 (m,
2H), 7.72-7.40 (ta, 2H), 7.12-7.07 (m, 1H), 6.83-6.70 (rn, 2H), 596-5.90 (m, 1H), 4.91-4.89
(d, J=3.9Hz, 1H), 4.19 (bis, 1H), 3.84-3.60 (m, 2H), 3.42 ( s, 2H), 3.18-3.09 (m, 1H), 2.89-
2.73 (m, 6H), 2.64 (s, 3% 2.51-2.40 (m, 2H), 198-1 .91 (m, IH), 1.53 (1, 1H).

Example 225

N(CS)-2-((5)-3-hydroxyp yrrolidin- 1- ¥I»- 1-(3-(1-methyl 1H- imid azol 4- v DphenyDe thyIx-
M-methyl 2-(2-oxoind olin-6- vixacetamide

h?U\il Do

MS (ES, miz): 474 {M+1);H-NMR. (400MHz, DM30-": 5 10.35-10.37 (s, 1H), 7.48-7.63
(m, 4H), 7.29-7.32 (t, 1H;J=15.6HZ), 7.02-7.12 (m, 2H), 6.78-6.83 (m, 2H), 5.92-5.93 (s
1H), 4.97 (s, 1H), 3.79-3.83 (m, 1H), 369-3.80 (m, 2H), 3.61-3.65 (m, 4H), 351 (m, 2H),
3.42 (% 1H).2 £2-2.98 (m, 3H), 2.65-2 .77 (M, 3%:2.68 (% 2H), 1.98-200 (m, | H}, 1.55 (m,
1H).

Example 226
I (( Sk -(3-(1 -(cychoprip yimethyl - 1H -imi | azol 2-y” heny]>2-((S)-3-hydroxy
pyzr olidin-1 -ypethyly r+methyl-2 -(2-oM indo]i n-§-yJracetamide

et

MS (EZ, mi): 514 (M+l); 1H-NMR (300MHz, IIM50-d): 5 1041 (s, 1H), 7.55-7.41 (m,
3H), 7.40-7.25 (m, 2H), 7.15-7 05 (wm, 1H), 6.99 (m, 1% 6.83-6.73 (m, 2H), 5.95-5.85 (m,
1H), 4954.85 (m, 1% 4.25-4.08 (m, 1H), 3.90-3 60 (M, 4H), 3.41 (% 2H), 3.13-3.01 (m.
1H), 2.87-2.75 (m, 2H), 2.72 {5, 3H), 263 (S I|H), 2.45-2.35 (m, 2H), 217-1.85 (m, 1H).
1.60-1 .42 (m, 1H}, 1.12-1.00 (m, 1H}, 0.50-0.40 (m, 2H), 0.30-0.15 (m, 2H).
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Example 227
M((S)-2-(("3-hydroxyp  yrrondin- 1-yIl-1-(3-(3-methyJr |,2,4-oxadiaz>ol-5-y% henyl)
ethyD- - met hyi -2-(2-oxomdelin-6-vl}ace tamide

AL Do

IVE (ES, mfz): 476 (M+); H-NMR (300IHz. DMSO-iJJ: 5 10.35 (s, 1H), 7.98-7.94 (m,
2Hy, 7.61 (m, 2H), 7.12-7.09 (m, 1H}, 6.83-6.81 (m, 2H}, 5.92 (m, 1H). 4.85 (s, 1H), 4.17
(brs 1H), 3.54-3.70 (m, 2H), 3.42 (s, 2H), 312-3.05 (m, 13 2.81-2.63 (M, 6H), 2.49-2.42
(m, 5H), 1.99-1.93 1 (m, 1H}, 1.52 (m, 1H).

Example 228
3-((8)-2-((8)-3-hydroxyp yrrotidin- 1-yJ)-1-(N-methylr2-(2-oxo-2 ,3-dfliydroh engo[d]
thiazo L5-yIyac etaiyud opethyl)-N-(2,2,2-tri f fLDToethyTh emamide

LD

M5 (ES, miz): 537 (M+); H-NME. (400MHz, DMSO-ii ;): 5 11.82 (s, 1H), 9.13-9.10 (m,
1H), 7.81-7.79 (m, 2H), 7.48-7.45 (m, 3H), 7.0S (s, 1% 7.04-7.01 (m, 1H), 5.92-5.88 (m,
1H), 5.20 (m, 1H}, 4.68 (m, 1H), 4.18-4.05 (m, 3H), 3.92-3 £8 (m, 1H). 3.86-3.70 (m, 1H).
3.15-309 (m, 1H), 2.84-280 (m, 2H), 276 (s, 2H), 2.74-263 (m, 1H), 2.43-2.33 (t,
2H),1.98-1.93 (m, 1H),1.52-1 51 (m, 1H).

Example 229

Invitro assay to evaluate patenty of KOR agonists of formula (I) using |F- One assay
The paency of the test compounds to the human KOR receptor was determined by

performing dose-response experiments in CO5-7 cells transiently transfected with the human

KOR receptor cDNA using IP-One HTRF assay.
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IP-One assay: One day following tiansfection cells were seeded in Y>-area 96 well
plates (Corning Costar, #i75083) with 40,000 cellgwell in DMEM medium supplemented
with 10% feta calf serum, 2 mM glutamine and 0.01 mg/ml gentamicin The following day,
media was aspirated and 50 pi Stimulation buffer (10 mM HEPE=, 1 mMCaClj, 0.5 mM
MgClj, 4.2 mM EICI], 146 mM NaCl, 5.5 mM glucose, 50 mM LiCL 0.1% B=A, pH 7 .4) were
added to each well. Test compurds were dissolved in DM30 invarious concentrations and 1
Hl was added to each well to stimulate cells. Following an incubation of about 60 minutes at
37 °C, 10 w_ IPl -d2 (Cishio) and 10 i anti IPI -Cryptate (Cisbio) were added to each well.
Plates were incubated at about 20-35"" for a minimum of &0 minutes and countsd on HTRF
compatible Alpha-Fusion (Packard). Determinations were made in duplicates. EC50 values
were calculated using AssayExplorer 3.2 (Symyx), a standaid pharmacological data handling
software. Using this protocol, various compounds as desziibed in Table 4 defined above were
found to exhibit KOR agonistic activity.

Using this protocol, various compounds as described herein were found to exhihit
binding affinity towards KOR. For instance, examples?2, 5, 6, 7, 12, 15, 16, 1%, 19, 20, 22, 23,
24, 25, 26, 29, 31, 32, 33, 34, 35, 37, 38, 39, 40, 41, 42, 43, 45, 46, 52, 53, 59, 55, 56, 57, 58,
62, 63, 64, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, &2, S3, &4, &5, 86, 87, 88,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111,
113, 114, 115, 116, 117, 118, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132,
133, 134, 135, 136, 137, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152,
153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191,
193, 194, 195, 196, 198, 199, 200, 2011, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213,
214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226, 227, and 22% as described
herein, exhibited a KOR agonistic binding in-vitro EC 5 values of less than or equal to 50 nM;
examples 1, 4, 21, 27, 36, 44, 48, 50, 61, 90, 112, 138, 197 and 202 as described herein
exhibited a KOR agonistic binding in-vitro EC;, values between 51-100 nM; examples 3, 9,
1, 17, 28, 47, 51, 89, 1a5 and 192 asdescribed herein exhibited a KOR agonistic binding in-
vito EC50 vaues between 11 1nM -1 pM ;and examples 8, 11, 13, 14,30 and 49 as described
herein exhibited a KOR agonistic binding in-vitro Eis; values greater than orequal to 1 uM .
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Although the present application has been illustrated by certain of the preceding
examples, it is not to be construed asbeing limited thereby, but rather, the present application
encompasses the generic area as hereinbefore disclosed. Various modifications and
embodiments can be made without departing from the spirit and scope thereof For example,

the following compounds are also included in the scope of the present application
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What is claimed is:

1. & compound of formulail),
a L of
? iy

stereoisomers thereof or pharmaceutic ally acceptable salts thereof;
wherein,

R! represents hydrogen, akyl, haloalkyl or -(CH2)-cycloalkyl;

R? represents (1) cycbalkyL, (2) an group selected from heterocyclyL heteroaryl or aryL
wherein such group is optionally substituted with 1to 3 substituents selected independently
from cyano, hydroxy!, akyl, akynyL alko.iy, habgen, habalkyl, habalkoxy, -COOR® -

CONRMRE -O4CH B or BM;
R* isan optionally substituted group selected from

Jouto, 2%, T sk,
S 0, {0, 5k
A O 3« Ay

Optional substituent on R¥, in each occurrence, independently selected from habgen,
akyl or habalkyl;

R*isselected from hydrogen, hydroxy!, habgen, alkyl, alkoxy, or haloakyl;

R'andR’, each are independently selectzd from hydrogen or alkyl;

R isselected from cyano, tetrazolyl, -COOR?, -CO MR*R¥ or i-@ﬁ

3
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R¥ in each occurrence, is independently selected from hydrogen, halogen, akyl
or 4CHa-R7,

H"Ill
F*is COOR or i_@/ :

E

R is slected from hydrogen, cvano, -COOR®, -CONE*RE or tetrazolyl;
R*

EY ig zelected from (1) (Cs-Cojoyeloallyl, benzy, @ ar (21 5-6 membered
teten aryl optiond ly substituted with 1to 2 substituents selected independently from alkyl,
haloalkyL haloalkoxyor -(CHj),-(Cs-Ci)zycloakyl;

R* and RSin each occurrence, independently selected from hydrogen, akyl,
heterocyclyi or heteroaryl;

R" in each occurrence, irdependently selected finn hydrogen, alkyl or alkoxy,

RS in each occurrence, independently selected from hydrogen, alkyl, haloakyl or
5(0)z-alkyl,

R in each occurrence, inde pendently selected from hydrogen or akyl;

mis selected from 0, 1, 2, 3 or 4,

nand ¥ eachindeperdently selected from 1lor 2;

provided that when R? is pihenyl optionally substituted with alkyL alkoxy or halogen,

Rlisakyl and one of RJ and R* represents hydrogen, then R* does not represent the following

<0 40,

wherein R% in each occurrence, represents hydrogen or alkyl.
2. The compound accar ding to claira 1, having the fornmula (1),

R& Ay
$ﬁj\ﬂ'®v5
R R (Ik)

stereoisomers thereof ar pharmaceutically acceptable salts thereof

3. The compound according to claim 1, having the formula (Ib",
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SR

stereoisomers thereof or pharmaceutically acceptable salts thereof
4. The compound ac: ording to clairn 1, haring the formula(lc),

#\iﬁgv@ "

(Ic)

stereoisomers thereof or pharmaceutically acceptable salts thereof.

5. The compoundaccording to claira 1, having the formula (Icd),

JL
R (Ic?

stereoisomers thereof or pharmaceutically acceptable salts thereof
6. The zompound according to claitn 1, having the formula (1d),

J
¢ R (1d)

stereoisomers thereof or pharmaceutically acceptable salts thereof

T. The compound according to claim 1, having the formula I d¥,

R? (s}
m\J\HJ\,H
A (Ief}

stereoisomers thereof or pharmaceutically acceptable salts thereof
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S. The compound according to claim 1,

wherein R? is phenyl optionally substituted with 1to 3 groups independently selected from
cyano, hydroxy., alkyl, alkynyL, dkoxy halogen, haloalkyL, haloalkoxy, -COOR#4, -CONR*RY,
-0 -(CH3)~R” or RY ; and all other groups are asdefined in formula (1);

provided that when RY is phenyl optionally substituted with alkyl, akoxy or halogen R is
akyl and R* and R independently represents alkyl, then R* does not represent the following

Ings
R R
bpdrozen oralksd.

0. 0,

wherein, Ritepresents hydrogen or alkyl .

, wherein, in each occurrence, R! represents

9. The compound aczarding to claim 1, wherein R! represents hydrogenor hydroxy!.

ﬂ
10, The compound according to claim 1, wherein R3repre sents .: "
H
H%Q
u
R .
12.  The compound according to claim 1, wherein R3represents I:I )

13, The compound according to claim 1, wherein R3represents m

11.  The compound according to claim 1, wherein R3represents
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14. & compaonnd selected from

N-((5)-2-((5)-3-hyrdo xypyro Lidirl:l -51)-1 -phetidethyd 3 -methyl-S{2 oxoind ol in-6-

%i Jacetamide;

N-[(12)-2-[(33) -3-lgmroxypmarolidin-1 -+/] -1 -phensdethyd] - 2-( 3-0x0-3, d-dibgdro-2 H- 4-
ber™ xamin-<-Sllacetamide,

N-((5)-2-((%)-3-hydo xypyre lidirl-l +d)-1 -phentieth™l)-N-meth"l-2-(3-OKO-3 4-

dihydrocpi ivoeal m-f-ylacetaride ;

(S)-2-(2-0 i0-2,3-dihyi obeirao[d] thiamin -yl)-N- 1-phenyl- 24 pyrrolidm-1-
3ii)etlM)acetamide;

2+ 1, 1-dinxido-3-oxo-3,4-dihyrdro -2H-benao[ b] [1,4] thiazin £ -yl)-N-((S)-2-((2)-3-

tepdr oxy pyrrol idin- 1-yi) -143-(tr fuorometho x v phenyl)ethd )-N-me thyda cetami ce ;

N-((2)- 1-(3-cyaroplensd)-2-((5)-3-hydoxspyrrd idin-I -yl)ethyl)-2-( 1, 1-dioxido-3-0x0-3,4-
dihdro-2H benen(b] [| 4 tkiazin-6-1d)-H-iM thd acetarmide;

N-((2)-2-((2)-3-hyrda xypyniolidir-1-51)-1 -phenSleth5i)-H -rmeth5l-2-(3-oxo-3 4-di hydio -2H-
benzo[b] [1,4] thiazin-& -yl)acetamide;

241, 1-dinoxida-3-oxao-2,3-dihy 8 -ohenzo[d] isathiazol 4 -31)-N - (2)-2+(Z)-3-kydroxypynalidin-
1-51)- 1-phenylethsil) -N-methykcetamide |

242,2-dioxido- 1,3-dihsrrobe nzo(c]isothiazol -6-wl)-H-((5) -2 40 5)-3 -herdrox yperohidin: 1 -51) -
1-(3-(trifluoro methyl) pBanyd)ethsd)-H -imiethiyla cetarni de,

5-(2-(((2)-2-((3) -3-hydroxypyrralidi n-l -yi)- 1-phenylemylX memyl)amiiM)-2-oxoelhyl) -1,3-
dih*drobenao[c] isothiaml-I -iuin 2,2-dioxide 2,2.2-trifluoiOacetate;

N-((5)- 1-(3-(dif lnoa methoxyiphenyl)-2-((3) -3-hydroxypya didin-1 -;ji)ethyl)-2-( 1, 1-dioxido-
3-0x0-3,4-dihydiO-2 H Jyenzo[b] [1,4] thiazi n--yi}-N-methyd acetamide;,
2-(3,3-difluDra-2-oxoiidDlin-ii-)-N-((3) -2-((&)-3-hydiOxypytrolidin- 1-yi) - 1-phenylethyl)-N-
methylacetamide;

2-(3,3 fluDra-2-oxomdDlin-di-")-N-((S) -2-((&)-3-hydiOxypytrolidin- 1-yi) - 1-

phenylethy~ac etamide ;

241,1 dioxido-3-ox0-3,4-dihydro -2H-benzolb] [1,4] thia zmv £ - )-H-ethed -H-(05) -2 40050 3-
hydroxypytrolidirL- 1-yi) -1-(3-(tiifluor ometliD xy) phenyl) ethyl)acetamide ;

241,1 dhoxido-3-ox0-3, 4-dihgydro -2H-benzalb] [1,4] thia zw 6 - )-H-005 - 2-(05)-3-

metliox ypmaroli dm-1 -yi)- 1-(3-(trifluoromethoxy) phenyliethed)-H-methsdac etarnide;
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241,1 dhoxido-3-ox0-3, 4-dihydro -2H-benzalb] [1,4] thoa zw 6 - )-H-005 - 2-(05)-3-

by cerypmarolidin: 1-y1) -1-(3-(trifluoiOmetho xy) phenydjethod )-1-(2,2 2

trif oo ethyl Jacetamide 2,2, 2-triflnoroacetate,

2-(1,1-dioxido -3-0x0-3,4-dihydrn-2H -benao[b] [ 1,43 thuazin £ -yl)-N-(2 -((Z)-3-

by ceeyrpmrrolidin- 1 -y -1 Jtetrabomdro-2H- prran-4-yletbod) -H-roethedacetarade-2,2 -
trifluoroacetate ;

34(2)-2-((2)-3-hyrroxypyrolidin- 1-y1)- 1-(N --™th"-2-(2 -ox0-2,3-di kiymrdbenzo[d] thiazol-5-
) ace tamido)ethyl)benzoic azid;

3-((2)-2-((2)-3-hydroxypyrto lidin- 1-yl)- 1-(N-_™th*-2-(2 -ox0-2,3-dikydrdbenzo[d] thiazol-5-
Wyace tarnida)ethelibenzarmde;

(3)-2-(3-beiiE5ii-2-oxn-2, 3-di l5rdtCbe nzo [d] oxaaol -3-yl)-N-( 1-(3-hydroxyphenyl )-2-

i prrrolidin- 1-yl) ethjd yace tamide ;

N-((5)-1-(3-( 1H-tetrasol -5-yl) phenyl)-2-((3 )-3-hydroxypytralidin- 1-yl)ethyl )-N-methyl -2-( 1-
methyl -2,2-dioxicb- 1,3-dihydrobenao [c] isothiaaol- < -yl)acetamide ;

2-(3-((Z)-1-(2-1 1, 1-dio(xido-3-0x0-3,4-dmydna-2H-ben20 [b] [ 1,4J thi az n-fi-yl )-N-
metliylacetamido )-2-((S) -3-hydroxypymalidin- 1-yl)ethyl)phenoxy)acetic - acid;

34((3)-2-((3) -3-tymrox ypyro lidin-1-33)-1-(H-raethed - 2-( 2-0xoindol in-A-yijacetaridn) ethyl)
benzoic acid;

3-((2)-2-((3) -3-hydrox ypyro lidin- 1-52)3- 1 - -methd - 2-{2-0x0indol in-6-yi)a ceta mido) ethyl)
bensamide ;

N-((5)-1-(3-cyaiiophe nyl)-2-((3 )-3-f uniopyrrolidi n- 1-yl)ethyl )-N-n¥ithyl -2-(2 -oxoindolin-o -
yl)acetamide;

N-((S)-1-{3-{2-arninio-2-oxoethoxyphend )-2-((5) 3 -hydr ox vprmlidin-1 -yl)ethyl )-N-methyl-
2-(2-oxoindolin-yl)acetamide ;

N-((9)-2-((S)-3 -hyrdrox ypynOndin-1 -yl)-1 -(3-(24 methsdzul fora mi do)-2-

oxo ettoxy)pbenyl)ethyl) -N-methsl-2-(2-oxaindalin £ -yl)ac etanude ;

34(2)-2-((2) -3 -f norapyrroli din- 1-yl) - 14 N -melhyl-2-(2-oxoindD lin-o~-yl)acetamido)ethyl)
benzoic acid;

2-(3-((2)-2-((2)-3-f noa pyrrolidin-1-yl) -1-(N-methyl-2-(2-oxoindo li n-é-yl) acetamido) ethyl)
phenoxy)ace tic acid ;

N-((5)- 1-(3-(2-amino -2-oxoethoxy)phenyi )-2-((S) -3-fluoropytTolidin- 1-yl)ethyl)-N-methyl -2-
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(2-ox dnddin-o "-yl)ac etarnidg;

3-((2)-2-((9)-3-hydr oxypynnlidin- 1-yl)- 1-(H -raethd -2-ii -040-i 4-dihyda guimxalinf -
yl)acetamido)ethyl)berizoic acid,

3i(S)-2-((3) -3-hydr oxypynmnlidin- 1-yl)- 1-(N-meth”-2-(3 -0x0-3,4-dihydrci-2H -benzo [b] [1,4]
Iriazm -f-yl)acetamidQ)ethyl)benza g ;

N-((3)- 1-(3 -ethynyiphenyl )-2-((5)-3-hydioxypynOlidin- 1-yl)ethyl )-N -methyl -2-(2 -ox0-2,3-
dihydrobenzo [d] thiazal-3-yl)acetamide;

N-((Z)-2-((2) -3 -hyd-OxypyrroHdin-I -yl)-l -(3-(5-( trifluoromethyl)- 1,2,4 -oxadiazol -3-
yl)phenyl) ethyi)-N -memyi -2-(3 -oxa-3.4 -di hydroguinoxalin-G-yl)acetamice
N-((Z)-2-((2) -3 -hyd-OxypyrroHdin-I -yi)-l -(3-(5 -methyl- 1,2,4 -oxadiazol -3-yi)phenyi) ethyi) -
N-methyl -2-(2-0XDindolin-0-yi)acetamide ;

N-((=)-2-(( ) -3 -hydtOxypyrrondin-I -yl)-l -(3-(thiazal-2-yi) phenyl)ethy )-N-:nethyl-2-(2-
oxoiridolin-D -yl)ac etainide ;

N-((Z)- 1-(3-(but- 1-ya.- 1-yL )phenyi)-2-((S) -3 -hydroxypyndidin-l  -yl)ethyl )-2-(2,2 -dinxida-
1,3-dihydrobenzo [c] isdluazol-o “-yl) -N-n¥thyiacetainide ;

34(2)-2-((2)-3-hydr oxypyrto lidin- 1-yl)- 1-(N-meth ~-2-(2 -oxomdDlin -6-3")acetaniido) ethyl) -
N-(2,2,2 -trifluoroethyl)berizamide ;

N,N -diethyl -3-((5)-2-((Z) -3-hydroxypyrrohdin-I  -yl)- 1-(N -methyl -2 -(2-ok oindolin- & -
yl)acetamido)ethyl)berizamide ;

3-((2)-2-((=) -3-hydr oxypyrto lidin- 1-yl)- 1-(N -methyl -2-(2 -ox0-2,3-dihydrobenzo [d] thiazol - -
yl)acetamido)ethyl )-N ~-din¥thylbenzaniLde 2,2,2 -trifluoroac etate;

N-((5)-1-(3-(2 -(diethylamino )-2-oxoethoxy) phenyl)-2-((3 )-3-hydroxypynolidin-  1-yTjethyl)-
N-methyl -2-(2-oxoindolin-o0 -yl)acetamide ;

N-((5)-1-(3-(2 -(diethylamino )-2-oxoethoxy) phenyl)-2-((3 )-3-hydroxypynolidin-  1-yTjethyl)-
N-methyl -2-(2-ox0-2,3 -dihydrobenzo [d] tluazol -5-yl)acetamide ;

N-((5)- 1-(3-f noro-3-(thiazd -2-yl)phenyl )-2-( (5)-3-hydroxypyriOhdrn-  1-yl) ethyl) -N -methyi-
2-(2 -ox oindolin- & -yl)ace tamide ;

N-((3 )-2-(( D -3-hydtOxypyrrokdm -1-yi)-l1 -(3-(2 -methyl -2H -tetrazol -5-yl)phenyi)e thyl)-N-
methyl -2-(2 -oxoindolin-f-yl)az etamide;

N-((3)-2 -((S)-3 -hydraxypyrrohdirL-l -yi)-I -phenylethyl )-2-(3 -methyl -2-0x0-2,3-

dihydrobenzo [d] oxazol -5-yl)acetamide ;
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(9)-2-(3-(3-c yinobenayl)-2-oxo-2 ,3-dihydiiobenao[d] oxaanl-3-y1)-N+ 1-phenyl -2-(pynohdin-
1-yl)ethyl)acetamide ;

(9)-N-methyl-2-(2-oxo-  1.2-di kydraguinolin £-yl)-N-( 1-phenyl-2-(pytrolidin- 1-
yl)ethyl)acetamide;

N-((S)-2-((9)-3-hydraKypynDHdirL-l  -yl)-I -ptenylethyl)-N-n¥ihyl-2-(2-oxo-l 2-

dihyrdo qui noli n-6-31) ac etamide ;

(S)-N-methyl-2-(2-oxo-  1-2-di hydragulnal in -7 -yl)-N-( 1-phenyl-2-(pyrtiolidin- 1-
y!)ethyl)acetamide;

(5)-N -methsl-2-(3-methyi -2,2 -dioxido- 1,3-dihydrob enao[c] i sxthi saol - -yl)-N-( 1-phenyl -2 -
(pyrrolidin- 1-yl) ethyl acetamide;

N-((Z)-2-((E) -3-hydroxypytrolidin- 1-\)- 1-phenylethyl) -2 -(2-oxo- 1,2 -dihydroquinolin-"-
yl)acetamide;

N-((3)-2-((3)-3-hydraxypynOhdin-I -yD)-I -phenylethyl)-N-niethyl-2-(2-oxo-l ,2-
dhydroquinolin-7-yl)ac etamide;

N-((3)-2-((3)-3-hydraxypynOhdin-I -yl)-I -pl¥nylethyl)-N-2-dimethyl-2-(2-QKO-23-
dihydrobenao [d] oxaaol-5 -yl)propnamide ;

N-((Z2)-2-(( ©) -3 -hydraxypyrrohdin-1 -yl)-I -phenylethyl)-2-(2 -oxo- 1,2-dihydroquinolin-7 -
yl)acetamide;

N-((3)-2-((3)-3-hydraxypyrrohdin-I -yl)-1 -phenylethyl)-2-methyl-2-(2-oxo-2 3-
dihydrobenao [d] oxaaol-5 -yl ) propanarmi de ;

(9)-2-(2-ox0-2,3-dihyi  1mbenao[d] oxaaol-.5-yl)-N-( 1-phenyl -2 { pytralidin-| -y<)ethyl)
acetamide;

N-((2)-2-(( ©)-3-hydiOxypymndin-I -yl)-I -phenylethyl)-2-(2 -oxo-2,3-dihydrobenzo [d] oxaaol -
5-yl)acetamide;

(9)-2-(3-be nzyl-2-0x0-2,3-dihyd Obenao[d] oxazol-.5-yl)-N-(1-(3-(4-

methox ynenaytoxy)phenyl)-2-(pynoHdin- 1-yl)efhyl)acetamide ;

2-(3 {4- cyanobenayl)-2-oxo-2.3-dihydrobe nao[d] oxaaol-5-yl) -N-((3)-2-((Z)-3

beydr cocyprrolidin 1 -y1) -1-phenylethyl)acetamide;

N-((S)-2-((3)-3-hydrox  jpynrahdin-l -yl)-I -pl¥nylethyl)-2-(2-oxoinddm-ii-yl)acetamide;
(9)-2-(3-methyl-2  -ox0-2,3 -dihydrobenao [d] oxaaol-5 -yl)-N-( 1-phenyl-2-(pytTolidin- 1-
yl)ethyl)acetamide;
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N-( 1-( 1-benzyl- 1H -pyrazol -4-y)-2 -(pyriOlidin- 1-yl)ethy.)-2-(2-0x0-2,3-

d-hydrobenzo [d] oxazol -3 -yl)acetainide ;

(5)-t-butyl-2-(3-( 1-(2-(3 -benzyl-2-0x0-2,3 -dihydiObenzo () oxazol -5-yl)acetamidD)-2 -
(pyrrolidirL- 1-yl) ethyl)phenoxy)ac etatg;

(9-2-(3 -beimyi-2-0x0-2,3 -dihy(irobenzoc; oxazol -5-yl)-N-( 1-(3 -(benzyloxy)phenyl) -2-
(pyrrolidirL- 1-y1) ethyl)-N -methykcetainide ;

N-((5)-1-cyclohexyl -2-((Z)-3 -hydmxypytrolidin- 1-yl)ethyl) -N -“thyl -2-(2 -axoindolin-is-
yl)acetamide,

2-(3 -(3-cyanobei™yl )-2 -0x0-2.3 -dihydiiobenzo[d] oxazol - 5-yl) -N -(( =) -2-((Z)-3-
hydroxypyrralidin- 1-yl) -1-phenylethyl )-N -methylacetaniide ;

N-((5)-1-cyclohexyl -2-((Z)-3 -hydraxypyrrolidin- 1-yl)ethyl) -2-(2 -oxo0-2,3-

dihydrobenzo [d] oxazol -5 -yljacetainide ;

(5)-tert-butyl -2-(3-( 1-(2-(3 -benzyl -2 -oxo-2 3 -dihydrobenzo [di oxazol -5-yl)-N -inethyl
acetaniido)-2 -(pyfrolidin-l -yl)ethyl)phenoxy)ac etate;

N-((5)-1-cyclohexyl -2-((Z)-3 -hydraxypyrrolidin- 1-yl)ethyl) -2-(2 -oxoindolin-o -yl)acetani de;
N-((5)-1-cyclohexyl -2-((Z)-3 -hydmxypyrrolidin- 1-yl)ethyl) -N -inethyl-2-(2-oxo-2,3-
dihydrobenzo [d] oxazol -5 -yl)acetainide ;

(3)-N-(1-(3 -cyaiiophenyl)-2 -(pyrralidin- 1-yl)ethyl )-N -methyl -2 -(2 -ox0-2,3-

dihydrobenzo [d] oxazol -5 -yl)acetainide ;

2-(3 -(3-cyanobenzyl )-2 -ox0-2.3 -dihydrobe nzo[d] oxazol - 5-yl) -N -(( =) -2-((Z)-3-
hydroxypyrralidin- 1-yl) -1-phenylethyl)acetanTide;

N-((3)-1-(38 -cyanophe nyl)-2-((3)-3 -hydio xypyrralidin-1-yl)ethyl )-N -methyl -2 -(2 -ox0-2.3-
dihydrobenzo [d] oxazol -5 -yljacetainide ;

(5)-tert-butyl 2-(3-(2-(3 -hydraxypyrrolidin-l -yl)- 1-(2-(2 -ox0-2,3-dihycLro benzo[d] oxazol - 5-
yl)acetamido)ethyl)phenoxy)ac etate;,

2-(3 -(4-cyanobenzyl )-2 -ox0-2.3 -dihydrobe nzo[d] oxazol - 5-yl) -N -(( 2) -2-((Z)-3-
hydroxypymlidin- 1-yl) -1-phenylethyl )-N -methylacetanLide ;

N-( 1-(3 -(cyanomethoxy) phenyl)-2-(3 -hydraxypyriOlidin- 1-yl) ethyl) -N -methyl -2 -(2 -0x0-2 3-
dihydrobenzo [d] oxazol -5 -yl)acetamide ;

tert-butyl 2-(3-(( =)-2-((R)-3 -hydiDxypyirolidin -1-yl)- 1-(N -rnethyl-2-(2 -oxo0-2,3 -dihydrobe nzo
[dj oxazol -5 -yl)acetaniido)ethyl)phenoxy)acetate;



WO 2013/131408 PCT/CN2013/000230
304

N-((5)- 1-(3-cyaiiophenyl )-2-((3)-3-hydto xypyrrolidin -1-yl)ethyl )-N-methyl-2-(3-methyl-2-
ok0-2,3-dihydiiobenao  [d] oxaeol - -yl)acetamide

N-((5)- 1-(3-( IH-tetraml-5-yl) phenyl )-2-((S}-3-hydroxypmarolidin-1-wljethyd)-2 42,2 -dioxado-
13-dihydroben30/c] isothiai.ol -yl) -N-methyiacetainide;
2-(3-((2)-2-((2)-3-hydroxypynOQlidin-I -yl)- 1-(N-methyl-2-( 1-melhyl*-dioxido- 1,3-
dihydrobei ™ [c] isothiaml-" s jaretarmido)ethyl) phenoxy) acetic acid;

(S)-methyl  3-((2-0x0-5-(2-0x0-2-( 1 -phend-2 { prrrolidin-1 -l Jetledaming)  ethyl)benzo[d]
cecazol-30 2 H -l reethyd)benzoate;

(S)-tert-butyl  2-(2-oxo-5-(2-oxo -2-(lplenyl -2-(pyiTohdin-1yl) ethyk mina) ethyl)benso [
oxa2ol -3(2H)-yl)acetate;

(9)-2-(2-0x0-5-(2-0x0-2-( L-phenyl -2-(pyoOlidin-I -yl )elhylainino)ethyl) b enzo [d] oxaeol-
3(2H)-ylacetic acid hydrozhloride;

(-N-(1:(3-hydiDxyphenyl) -2-(pyrroHdirL -1 -yl)ethyl) -2+2-oxo -2.3-dihydiObenso  [d] o xaaal -3 -
yl)ace tamide ;

(9-2-(3-(2-(2-(2-ox0-2,3-dihydrobeieo [d] oxaad-5-yl)acetamido) -2 -(pyrrdidin-1 -
yl)ethyl)pl¥noxy)acetic azid hydrachlotide;

2-(5-(2-(((2)-2-((3)-3 -hydroxypycidin-1 -1)- 1-phenylethyl X methyl)amino)-2-oxoethyl)-2 -
oxobe™ [d]oxaad -3(2H)-yl)acetic acid;

2-(3-( I:(N-methyl -2-(2-oxcindolin-di-yl)ace  tamido )-2-(pynOlidin- lyl)e thyl)phenoxy)acetic

acid hydroc hloride ;

3-((5-2-((()-2-((2)-3-hydr oxypyrto lidin -1-y1)- L-phenylemyl)(  inethy!)ainito)-2-oxoelhyl)-2-
Qxobe nao [d] oxaad -3(2H)-yl)methy )b enaamide ;

(S)-2-(3-bezieyl-2-0x0-2,3-dili5idrobenao [d] oxazd -.5-yl)-N-( 1-(3-hydiOxyphenyl)-2-
(pyrrolidiTL- 1-yl) ethyl )-N-methylacetainide;

(B3-2-(3-( 1-(N-methyl -2-(2-ox 0-2,3-dihydroberiao[d] oxa zol-5-yl)acetamida)-2-(pyrmlidirkl -
yl)ethyl)phenoxy)ac etic acid,;

(9)-3-((2-0x0-5-(2-0x0-2-( 1-pheny! -2-(pyaolidin-l  -yl)ettykmiiio)ethyl)ben2JO [d] oxaaol-
3(21%/xyl) i™thyl)beimmide

2-(3+( 1:(2-(2 -0 xaii “Lin-0-yl)acetamL dD)-2-(pynoHdin- l-yl)e thyl)phenoxy)acetic acid;
(3-N-(2-(3-(2H-tetraaol-5-yl) phenyl)-2-{ pymrolidin-1 -yl ethyl) -H-methyd -2 -(2-0x0-2,3-

dihydrobenao  [d] oxaaol - -yl)acetamide
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(9)-2-(3-(2-(3-hydioxypyrrohdin-  1-yi)- 1-(N-rne thyl-2-(2 -ox0-2,3 -dmydroberiao [d] oxaaol-5 -
y})acetamido)ethyl)]ahermy)acetic  acid triflouro acetate;
(5)-2-(3-(2-(3-hydroxypIrrolidin- 1-yl)- 1-(N-rne thyl-2-(2 -oxoirdolirL-0-yi) acetamido) ethyl)
pherioxy) acetic acid hydrochloride ;

2-(34(2)-2-((R)-3-hydroxypynOhdm-  1-yi)- 1-(N-methyl-2 -(2-oxo-2 ,3-dihydrobe nza[d]
oxaaol-5 -yl)acetamido)emyi)]aherLOxy)acetic acid;

2-(5-(2-(((=)- Lo yclonexyl-2 -((S)-3-hydroxypynOhdin-  1-yi) ethylX methyl)amino)-2-

oxo ethyl) -2 -ox obenao[d] oxazol-3(2H)-yl)ac etic acid;

Ivethyi 4 d5-[2-(i(S)-2-(; =) -3 -hydro« ol idin-| -5i )- 1-pherydethsl)  (methyl)amrno)-2-
oxo ethyl) -2 -ox obenao[d] oxaaol-3(2H)-yl)me myi)benacate ;

N-((S)- 1-(3-(2H-tetraaol-5-yl) phenyl)-2-((3 )-3-hydroxypyrrolMm-  1-yl)ethyl)-N-methyl-2 -(2-
oxo0-2,3-dhydroberiap [d] oxaaol-5 -yl)acetamide ;

(3)-2-(3-(2-(3-hydioxyt-yriOHdiri-  1-yl)- 1-(2-(2-oxoiridolm -fi-yl)acetamido)
ethyl)phenoxy)acetic acid hydrochloride ;

(3)-2-(3-(2-(3-hydioxyt.ynOHdiri-  1-yl)- 1-(2-(2-ox0-2,3 -dihydroberiao [d] oxa3ol-5-
yi)acetanidn)ethurl) phenoxy)acetic azid;

2-(3-(3-(2H-te trazol-5-y)b enzyl)-2-oxo-2,3 -dihydroberrao [d] oxaaol-5 -yl)-N-((Z)-2-(( =) -3-
hydroxyj™lidrn-  1-yl) -1-phenylemyl)acetamide;

2-(3-(3-(2H-te trazol-5-y)b enzyl)-2-oxo0-2,3 -dihydroberrao [d] oxaaol-5 -yl)-N-((Z)-2-(( =) -3-
hydroxyj~rrolidin- - 1-yl) -1-]al¥%nylemyl)-N-memykcetamide

2-(344-(1H-te traaol-5-yl)b enzyl)-2-oxo0-2,3 -dihydrobenao [d] oxaaol-5 -yl)-N-((Z)-2-((3)-3-
hydroxyj~rrolidin- - 1-yl) -1-]al¥%nylemyl)-N-memykcetarmde  ;

(R) -N-( 1-(3-((2H-tetraaol-5 -yi)rnethoxy)phenyl) -2-(3-hyiio xypyrrolidin-1 -yl)et %1)-N-
rnethyl-2-(2-oxo-2 % -dmydroberiao [dj oxaaol-5 -yl)acetamide ;

2-(3-(4( 1H-tetraaol-5-yb enzyl)-2-oxo-2,3 -dihydrobenaD [d] oxaaol-5 -yl)-N-((Z)-2-(( =) -3-
hydroxyi®/rrolidin-  1-yl) -1-]atenylemyl)acetamide;

N-((5)- 1-(3-(2H-tetraaol-5-yl) phenyl)-2-((S )-3-hydroxypyrralidin-  1-yl)ethyl)-N-methyl-2 -(3-
rnethyl-2-oxo-2 ,3-dihydroberizo [dj oxaaol-5 -yl)ac etamide ;

N-((%)-1-(3-cyanophe nyl)-2-((S )-3-fluoropyrrolidin-  1-yl)ethyl)-N-iriethyl-2-(2 -oxo0-2,3-
dihydroberiao [d] oxaaol-5 -yl)acetamide ;

N-((5)-1-(3-(2H-tetrazol-5-yl) phenyl)-2-((3 )-3-HviororjyrrohdirL-l -yl) ethyl) -N-methyl-2 -(2-
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oko -2,3 -t hydrobenzo [d]oxazol-5 1) acetami de ;

N-((S)-1-(3-(2H-tetmml-5-5ii) phenyd)-2-((S)-3-hydroxy pyr.ofid m- 1-sdethyd)-H -rnethyd-2-(2-
OKaoiridolirL-fi -%r])acetamide  ;

N-((S)-1-(3-(2H-tetraml-5-  3l) phienyd)-2-((3 )-3-hydvoxyprarolid in- 1 -slethyd)-H-raethed-2 41 -
rnethel- 2-oxomdohn-f-lacetarade ;

(R1-N-(1-(3-((2H-tetiva2DI-5-sdjrnet hox wiphersd) -2 -3 -bod o ypsrr alidin-1 -3d)et 1 341)-N -
metli5ii-2-(2-oxo -2 3 -dibyadrober™ [dj oxazol -5 -Aacetamide

N-((5)-1-(3-(2H -tetramol -5-5ii) p hzni )-2-((5)-3-fluoropyrroli din-| -yi) ethyl) -N-meth i -2 -(2-
cxoitdolin-G sljacetarade,

(9)-2-(3 -oxo -3,4-dihwyi 0-2H-benso(b] [1,4) oxazin £-31)-N-{ 1-phensid-2 { pynolidin- 1-

% )ethyl)acetamide;

(S)-N -reth™-2-(2 -oxo -2.3-diliSidrobe nza [d] thiazal -i -y1)-N-( 1-phenyl-2 < pymalidm- 1-
ji)etln)acetamide :
242,2-dioxido-  1,3-dihyi .Obe nza[c]isothiazol-H-yl)-N-((5) -2 +{( 5)-3 -hydr oxy pyrrolidin- 1-yi) -
Iphenydeth”)- N-miethnlacetamide ;

MN-{{5)-2-((5)-3 -hydroxypraralidivl:1 Yl)-1 -phenyiethyd)-N-methyl-2{2-0x0-2 3-
dibddrobenzo[d] thiazol-S-1acetaride;

MN-({53-2-((5)-3 -hydrowyprrralidivl:l Yl1)-1 -phenyiethyd)-2-(2-thioxo-2.3-

dibddrobenzo[d] thiazol-S-1acetaride;

M5 3-2-005) 3 hycroarypnarolidin-1 =A)-1 -phensdethod)-H-methsd-2 {2 thioxo-2,3-

dih ydpob enzo[d] thiazol -3-5i)acetarnide:;

241,1 -dioxido-3-0x0-3,4-dihgrdro -2H-benzalb] [1,4] thiazin -6 52 )-1-0053-2-((5)-3-

by ceeyrpmrrolidin- 1 -y -1 -pherodethad) -H-methydacetarde

(33-2-01,1-dioxado-3 -0x0-3 4-dihgdro- 2H-benzo 0] [1, 4] thiaz n-6-31)-1-( 1 -phensd -2 -
iprrrolidin- 1 sy ethd mee taraide;

241,1 dioxido-3-ox0-3, 4-dihgydro -2H-benzalb] [1, 4] thiazir £ -2 )1 -5 )-2-((5)-3-
teicroaryprme | idin- 1-5) - 1- phenvydethsd) acetarni de;

2-C1.1-dioxido-3 -oxo -3,4-diV 1ra-2H-ben3o[b] [1.4) thiazin 4-yi)H-{(S)-2-(( Z)-3-

by ceeyprarrolidin- 1 -y -1 405 -(inflnororetherliphensdye thed) - W -methsdacetarade,
2-C1.1-dioxido -3-0x0-3,4-dih”™iro-2H-benao[b] [1,4] thiazin+-"i)-N-((S )- 1-(3-iflunraphenyi)-2-
(753-S-hydisoxypriro li din- 1-yi) ethyl) -N-melhylacetamide;,
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N-((5)- 1-cyl ohexsil -2+ (=) - 3-hydroxyprrolidm- 1-sd)ethyd) -2-( 1, 1-dioxido-3-oxo-3 4
dihyddro-2H benzolb] [1,4] thiam n-6-1 )-H-methsd acetarade

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thiazw 6 - )-H-005 - 2-(05)-3-

bedr cocypmarolidin- 1 -y -1 45 -methozxyphensdlethyd)-M-rmethidacetarode

S)-2-i 3-0xa-3,4-dih v X -2H-benzo [b] [1,4] thaazn-f -5 )-1-{ 1 -pbe vl 2 perrolichn- 1-
yhethyl)acetamide;

N-{{53-2-({5)-3-hyydo xyprarolidivl| -yl)-1 -p*n th)-2-(3"x0-3,4-dih"*dro-2H-

benza[b] [1,4] thiazin4-yl)acetamide;

(S)-N-]"th™-2-(3-0x0-3.4-dili5idro  -2H-benso[b] [1,4] thi azin £ -yl)-N-( 1-phe”l-2-(pytrolidin-
1-yl)ethyl)acetamide ;

M-C2-005)-3-hydrozypmarolidin- 1 -5)-1-itetrabomdro-2H-peran -4 -l e thed) - W -methsd - 2-(3-0x0-
3.4-dihydro-2H-b erza[b] [1,4] lilazin 4 -yl)acetamide ;

N-((Z)-2-((2)-3-hyd-OxypynOHdin-I -yl)-I -(3-methozsphenvi)ethsi) -N-methyl-2-(3-oxo-3 ,4-
dihydro-2H-be nzafb] [1,4] thiazin-0-jd)ac etamide ;

N-{(53-2-({53-Shyrdroxypryro lidin-1 -yl)-1 -(3-(trifluo g omedhid) phenyd) edi”)-N -melh”i-2-(3-
oxio-3,4-dihydro-2H-b enmo[b] [1,4] thiaain-6 -yl )ac etamide ;

H-((53)-1-( 3-fluorophensd) -2 -((5) 3 -hyrdrox yprrrolidin- 1 sl yethyd )-H-nethyl -2 430203, 4-
dihydro-2H henmo[b] [1,4] thiazin-f-ji)ac etamide ;

N-((5)-2-((5)-3-hyd.Oxypyro Lidixl=l -yl)-1 -(3-(trifluo(romet]iox"pl ¥n5d)eth”)-N-methi-2-
(3-0x 0-3 4-dihydiio-2H-b enmo[b] [1,4J1 4azin+ -y )ac etamide ;

24 1-%enz5ii-2,2-dioxido- 1,3-dihydiiobenzo[c] isothiaaol-S-"i) -N-((2)-24(Z)-3-

bedr covprarrolidin- 1 -y -1 -phensdethsd) -H-methydacetarmde

2-(2,2-dioxido- 1,3-dihyi .Obenza(c] isothiazol-6-"M)-N-((S) -2+ (Z5)-3-hydroxypynraHdin- 1-yl) -
1-phen*eth”*)-N-meth”cetamide

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thiazw 6 - )-H-005 - 2-(05)-3-
liydraxypynOlidin-  1-yl) -1-(3-(tiifluor ometlio xy) ptienyljethy:}1-N-prapylacetamide |

24 1,1-dioxido -3-0x0-3,4-di*"dra-2H-benao[b] [1,4] thiazin-6 -yl)-N-((S)-2-((=)-3-
liydraxypynOlidin-  1-yl) -1-(3-(tiifluor ometho xy) phenyl )ethyl)-N-:isopropylacetamide ;
N-cyelaprop¥l-2-( 1, 1-dioxido -3-oxo -3,4-dihydin-2H-benso[b] [1,43thiazin-0"-yl) -N-((=)-2-
((5)-3-hydiOxypyniolidin-I -1) -l {3+t fluoiomedinxy)phenyl) ethvljace tarnide ;
2-(1,1-dioxido -3-ox0-3,4-dihydra-2H-bensD[b] [1,4] thiazm-f-yl)-N-((S)-2-((Z)-3-
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hydroxypynolidin- 1-yl)-1-(3 -(trifluor ometho xy4 phensdjethid 3 H-isobutylacetarnide;
N-(cyclopropylmethyd) -2 (1 ,\ -dioxido -3-0x 0-3,4dihydro  -2H -berza b [1.4] thkzin- &-yl)-N-
((D-2-(( =)-3 -hydroxypyiiolidirL- 1-yl)- 1-(3 -(tri.liiQrome thoxyjphenyl) ethyl) acetamide ;
2-(1,1-dioxido -3-pXp-3,4-dikydrn .2H -ben30[b] [1,4] thigzin £ -yl)-N-((3 )-2-(( =)-3-
hydroxypynolidm-  1-yl) -1{4-(trif noromethaxylphenyl)ethys)-N -tne thidacetarri de ;

242, 2 -dirnethyl-3-0x0-3 4-dihydro-2H-be reo[b][1 4]thiazin-g-yd) -H-0(5)-2-((5)35-

by ceeyrprrrolidin- 1 -y -1 43 -finfinororoetho o) phensylethad )-H-me thydacetamide ;

2-c1.1 -dioxido -3-0x0-3,4-dihydra-2H -benao[b] [1,4] thiazin £ -yl)-N-((S )-2-(( 2)-3-
hydroxypynolidin- 1-yl)-1-(3-(2,2,2-tr flnoroetdoxyJohenyl Ethyl) -N -methylace tamide ;
2-c1.1 -dioxido -3-0x0-3,4-dihydra-2H -benao[b] [1,4] thuazmn £ -yl)-N-((S )-2-(( Z)-3-
hydroxypyrrolidin- 1-yl) -1-( m-tolyl)ethyl )-N -methylace tamide

2 1,1-dioxido-3-0x0-3,4dihydro -2H -benao[b] [1,4Jthiazin£-yl)-N-((S )- 1-(4 fluaro-3-
(trifluoromethoxy)phe nyl)-2-((3) -3 -hydroxypyrrolidi n- 1-yi)ethy -)-N -:n¥ithy-acetamide
M-(050-1-03, S-direee thedple nyd)-2-005 3-3-hydrox ey olidin-1 -yl)ethyi )-2-( 1, 1-dioxido -3-oxo-
3.4dihydro  -2H -b enzo[b] [1,4] thiazin- & -yl)-N -methyl acetamide

22,2-dimethyl- 1,1-dioxido -3-0x0-3,4dihydro -2H-berL7D [b] [1,4)thiazirkA-yl)-N-((S) -24(3)-
3-hydroxypynOliditi-1 -yl)-I -(3 -(trifl uor ometho xyiphenyl) ethydi-H-methidacetarmide
2-(1,1-dioxido-3-0x0-3,4 dilydro-2H -benao[b] [1,4Jthiazin-0 -yl)-N-((S )- 1-(3 -fluor 0-5-(2.2,2-
trifinoro ethoxy)phenyl) -2-((S)-3 -hyJroxypyriOhdi-i-I -yl) ethyl) -N -methylacetamide

N-((5)- 1-(3 -cyclopropylphenyl) -2-((3)-3 -hydroxypyjrohdin-l  -yl)ethyl) -2-( 1, 1-dioxido -3-0xo-
3.4dihydro  -2H -b enzo[b] [1,4] thiazin-£ -yl)-N -methyiace tamide

H-(05)-1-{3-cyanophe nod)-2-005 -3 -hyrdo syprolidin-1 -yl)ethyl )-N -methyl -2-(2 -oxo-2.3-
dihydrobenao [d] thiazol -5-yl)acetamide

H-(05)-1-{3-cyarnophe nod)-2-005 -3 -hordo soyprolidin-1 -yl)ethyl )-N -methyl -2-(3 -oxo-3 ,4
dibydro-2H be nmo[b] 11, 4thiazin-6-yi)acetamide

H-({53)-1-( 3-cyarople nyd)-2-(05 )3 -hydio 2 ypwrolidin-1 -yl)ethyl )-N -methyl -2-(3 -ox0-3 .4
dihydro -2H "“ben2D[b] [I ,4Joxazin -f-yl)acetamide

3-((2)-2-(( 9-3-hydr oxypyrrolidin- 1-yl)- 1-(N -methyl -2-(3 -0x0-3,4 dihyro-2H -

ben2a[b] 11,43thiazin+-yl)acetamido)ethyl)benaaic  acid

3-((2)-2-(( 2 -3-hydroxypyrto lidin- 1-yl)- 1-(N -methyl -2-(3 -0x0-3,4 dihydro-2H -

benza[H] (1 ~oxazin-"-ylJacetaimdoJemylJoerL-Bic  acid
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N-((5)-1-(3-cyaropré nyi)-2-((3 )-3-hydroxypyrrdidin-1 -yl)ethyl)-N - r¥thyl-2 -(2-oxoindolin-
fA-yl)acetamide

N-((5)-2-((5)-3-hyda xypynolidirl=l -yl)-| -placdethyd)-2-{2-0xoid d in-5-yljacetaim de
N-((5)-1-(3-cyaropre nyi)-2-((3 )-3-hydroxypyrrdidin-1 -yl)ethssl)-N- n¥ithyl-2-(3-0x0-3.4-
dihyjidrocuinoxd - -ylacetamide

2-(3-((2)-2-(( =)-3-hydroxypyrrolidin -1-yl)- 1-(N -:n¥ithyl -2-(2 -oxoindol L n-fj-

yl)ace tamido)etbarl) plierioxy) ac eti ¢ acid

3-((2)-2-(( =) -3-hydr oxypyrto lidin- 1-yl)- 1-(N -inethyl -2-(2-oxo0-2 ,3-dihydrobenso [d] oxa3ol -5-
W jace tarnidadethylbenza rade

N-((3)-2-((S)-3-hydraxypyrroHdiTL -1 -yi)-I -p]¥nyiethyl)-N -n¥thyl-272 -axoini d in-5-
yl)acetamide

N-(050-2-005) -3 -noroprr rolidine] -5d)- 1-(3-02-Dmethydsalfonarnado)- 2-oxoethox wphensd)
ethyl) -N-methyl -2-(2-oxoindolrn-fj -yl)acetamide

N-((Z2)-1-(3-cyaropré nyi)-2-((S)-3-hydroxypyrrdidin -1-yl)ethyl )-N -methyl -2 -(2-ox0-2.3-
dihydrobenao [d] oxasol -5 -yi)acetarriide

3-((2)-2-(( ) -3-hydroxypyrto lidin- 1-yl)- 1-(N -_™thyl-2-(3-0x0-3 A-dihydragTiimxalin - -
yl)acetamido)ethyl)berizaniide

3-((2)-2-(( ) -3 -fluoropyiTolidin- 1-yl) -1-iN -methyi -2-(2 -oxoindo lin -4-
yl)acetamido)ethyl)berizaniide

2-(3-((=)-2-(( ©)-3-hydroxypyrrolidin-1 -yl)- 1-(N-methyl-2-(2-ox0-2.3-

dihydrobenao[d] thiazol-5-yi)acetaniido) ethyl)phenoxy )acetic acid

2-(3-(( 2)-2-(( =)-3-hydroxypyrroalidin-1 -yl)- 1-(N-methyl -2-(3-ox0-3,4dihydr 0-2H-

benaob] [I ,4]oxazin-{§-yl)acatanyido) ethyl) phenaxy) ac etic acid

N-((&)-2-(3-(2 -anTino-2-oxoethoxy)phenyl )-2-((3) -3-hydroxypyrmlidin -1-yl)ethyi )-2-( 1,1-
dioxidin-3-oxa-3.4-dihydra-2H -benzo ] (1 4] thiazin-<-yl)-N-melhylacetaniide
2-(3-((=)-2-(( =)-3-hydroxypyrrolidin -1-yl)- 1-(N -methyl -2-(2 -oxoindohn -5-
yl)acetamido)ethyl)phenoxy)acetic  acid

N-((5)-1-(3-(2-amino-2-oxoethoxy)phenyl™  -({3}-3-hydroxwprnlidin-1 -yl)ethyi)-N-methyi-
2-(2-0x 0-2,3-dihydrobenzo [d] trriasd-i-yljacetanude

2-(3-((=)-2-(( =)-3-hydroxypyrrolidin-1 -yl)- 1-(N-n¥thyl-2-(3-oxo0-3.4dihydr oquinoxalin-fj -
yl)acetamido)ethyl)pher my)acetic  acid
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20 {(2)-2-(()-3-hydroxypyrrolidn-|  -yi)- 1-(N-methyl-2-(3-ox0-3A i thyrdro-2H-

benao([b] [I,4] 1hkain -yl)acetarrido)ethylipheno racetic acid

-5 0-1-0 30 2-arra no-2-oxoethoxyphend )-2-005) -3 - hopdrox oy iolidin -1 -1 jethod )-H - roet b -
2-(3-ox 0-3,4-dihydro-2 H-benao[b] [ 1,4] oxaam-o ~-yl)acetamide

241,1 dhoxido-3-oxo-3,4-dihedro -2H-benzalb] [1,4] thiazw 6 - )-H-005 - 2-(05)-3-

ey coevpmarolidin. 1-y1) -1-(3-(2-(methylsul fonarrido)-2-0xoetho xy) Jdienyl)ethyl)  -N-
methylacetamide

N-((3)- I -(3-(2-arino-2-oxoethoxy) planyl - 2-(( 31 -3 -heydr oy inlidin -1 -yl)ethyl )-N-:methyl-
2-(3-ok 0-3,4-dihydro-2 H-benao[b] [ 1,4] thiaain £ -yl)acetanude

3-((2)-2-((2)-3-hydroxypyrto  lidin- 1-yl)- 1-(N-i ™thyl-2-(2-0x0-2, 3-dihydiObenzo[d] oxaaol -3-
yl)ace tamido)ethyl)benao  ic azid

3-((2)-2-((=)-3-hydroxypyrto  lidin- 1-yl)- 1-(N-methyl-2-(2-oxomdolin-0-yl)acetaniido) ethyl) -
N-(me myl~fonyljbenaanude

N-((Z)- 2-(3-ethyiiylphenyl)-2-((S)-3-hydroxypyrrolidin- 1-yl)ethyl )-N-methyl-2-(3-oxo -3,4-
di hydinquiiuoxal in-0-yl)acetamide

N-((Z)-2-((%)-3-hydtOxypyrrohdin-l ~ -yl)-I -(3-(5-(trifluoromethyl)-  1,2,4-oxadial ol-3-
yl)phenyi) ethyl) -N-methyl-2-(2-oxoindolm-0 ~-yl)acetamide

N-((5)- 2-(3-emynyiphenyl)-2-((S)-3-hydroxypyrrohdin- 1-yl)ethyl )-N-methyl-2-(2-
oxoindolin-D ~-yi)ac etainide

2-(2,2-dioxido- 1,3-dihydrobenao [c]isothiasol -6-y1)-N-((3) -2-((5)-3-hydroxypyrrondin-  1-yl) -
1-(3-(5-methyi-l 2 ,4-oxadiaaol-3-yi) pl¥nyl)ethyi )-N -iriethyla cetamni de

2-(2,2-dioxido- 1,3-dihydrobenao [c]isolhiaaol -fi-yi )-N-((3)-143-ethynylphenyl)  -2-((Z)-3-
hydroxyparolidin- 1-y1) ethyl )-N-methylacetainide

N-((2)-2-((Z)-3-hydiOxypyrrondin-l ~ -yl)-1 -(3-(5-methyl- 12 d-oxadiazal-3-yl)phenyl) ethyl) -
N-methyl-2 -(2-o0xo0-2,3-dihydroben30[d] thiaz al-5-yi)acetamide
N-((2)-2-((Z)-3-hydioxypyrrondin-l ~ -yi)-l -(3-(5-(trifluoromethyl)- 1,2 4-oxadiabol-3-
yl)phenyi) ethyl) -N-methyl-2-(2-oxo -2,3 -dihydrobenao  [d] thiaanl-5-yl)acetamide
N-((5)-2-(3-( 1,2.4-oxadiaaol-3-yl)phenyl) -2-((=)-3-hydiOxypyrrolidin- 1-yl)e thyi) -N-mefhyi-
2-(2-oxnoindolin-6-yl)acetamide 2,2,2-trifluoroacetate

N-((5)-2-(3-(1,2,4-°xadkaol-3 -yl)phenyl) -2{(5)-3-hydroxypyrrolidin- 1-yl)e thyi) -2-(2,2-
dioxido- 1,3-dihydrobenao [c]isothiaao 1-fi-yi)-N-methylacetamide
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242,2-dioxido- 1,3-dihydrobe nza[c] isolhiazd-0 -yi)-N-((S) -2 (5)-3-hydroxypyr-Ohdin- 1-yl) -
1-(3-(5-(triflnoiD methyd)-1,2, 4-oxadiazDI-3 il iplayd)ethoyd)-1 -iviethoda ce tamide 2,42~
trifliioroacetate

N,N-diethyl-3-((3 )-2-(( Z) -3-hydroxypyriOhdirL-l -yl)- 1-(N-methyl-2 -(2-ox 0-2,3-
dihydrobenzol[d] thiazol-i -yl)acetarmido) ethy!)b erizairiide

N-((5)-1-(3-( 1,2.4-oxadia5 ol-3-yl)phenyl) -2 -((=i-3-hydrox ypyrrolidin- 1 -yi)e thad) -1 - e thd -
242-0x0-2,3-dihydrober 7n[d] thiazaol-5-yl)acetarmd e 2,2,2-tiifluoroac etate

N-((5)-1-(3-( 1,2,4-oxadia..ol-3 -yl)phenyi)-2-((Z)-3-hydroxypyrrolidin- 1-yl)ethyl) -N-methyl-
24 3-0x2-3,4-dli hyrdr i Mz alin-fi - acetami de 2,2,2-trii Tuoroac etaie

N-((5)-1-(3-( 1H-imida3ol-2 -yl) phenyl) -2 {{(=)-3-hydroxypyrrolidin-  1-51jethyi}-N -mmethyi-2-
(2-ox 0-2,3-dihydrobenzo [d] tkiam I-3-yi)acetarnide

N-((2)-2-(( ) -3 -hydroxypyrrolidirl=i -yl)-I -(3-(thia2ol-2-yi) ptenyl)ethyl)-N-methyl-2-(2-oxo-
2,3-dihydroben20 [d] thi azn |-5-yi)acetamide

N-((Z)-1-(3-cyaro-.5 -fluorophenyl)-2-((S )-3-hydroxypynOL.din- 1-yl)ethyl)-N-methyl-2-(2-
0x0-2,3-d-hydrobenao [d] thazol-5-yl)acetamide  hydrochloride
N-((2)-2-(( 2) -3-hydroayprarolidin-1 -yl)-1 -(3-(5-methyl- 1,2,4-oxadia..ol-3 -yi)phenyi) ethyl)
N-methyl-2 -(3-0 XD-3,4-dihydroquiiioxahn-0-yi)acetamicle

34(5)-1-(2-(2.2-dioxido-l  3-dmydrobenzo[c] isothiaaol-6 -yl)-N-methylac etatnido)-2-((=)-3-
by ceeypmrrolidine 1 sy ethod )-1-02, 2,2 riflooroethoydibe nzarade

3-((=)-2-(( ) -3 -hydr oxypyrto lidin- 1-yl)- 1-(N-methyl-2-(3-ox0-3,4-dihydroqTrirDxalirL-0 -

yl)acetamido)ethyl)-N-(2 2 2 -trifluoroethyi)b ensamide

N-((5)-2-(3-cyaro-5 -fluorophenyi)-2-((3 )-3-hydroxypyriOlidin- 1-yi)ethyi)-N-inethyl-2-(2-
OKoiridolirL- -yi)ac etamide

N-((5)-2-(3-( 1H-imida20l-2 -yi) phenyl) -2-((Z)-3-hydroxypyrrolidm- 1-yl)ethyi)-N-inethyl-2-
(2-met 0i ndolm-f-yl)ac etamide 2.2,2-trifluoroacetate

N-((5)-1-(3-cyaro-5 -fluorophenyi)-2-((S )-3-hydroxypyriOlidin- 1-yi)ethyl)-2-(2,2-dioxido-
1,3-dihydroberL TJO[(] isothiaaol-6-yl) -N-methylacetainide

N-((5)-1-(3-cyaro-5 -fluorophenyi)-2-((S )-3-hydroxypyriOlidin- 1-yi)ethyi)-N-methyl-2-(3-
ox0-3,4-dihydroquirioxalin-fi-yl)acetarrlde

24 1,1-dioxido-3-ox0-3,4-dihydro -2H-ben3o[b] [1,4] thiazin-o™-yl)-N-((S )- 1-(3-ethynylphenyl) -
2-((=)-3-hydroxypyrrohdin-  1-yl) ethyi)-N-me thykcetamide
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N-((5)-1-(3-( 1H-imida2DI -2 -yi) phenyl) -2 {(=)-3-hydroxypyrrolidm- 1-yl)ethyl)-2-(2,2-
dioxido- 1,3-dihydrobenzo|c] isothiazD I-fi-yi)-N-me thylacetamide

N-((2)- 1-(3-cyarophe nyl)-2-((S )-3-hydio xypyjrdidin-1 -yl)ethyl)-2-(2,2-dioxido -1,3-
dihydiioben2D[c] isothiaml-tf-yiJ-N-memyiacetaniLde

N-((5)- 1-(3-(but- 1-yn- 1-yl)phenyl)-2-((S) -3 -hydroxypy.rdidin-1 -yl)ethyl)-N-methyl-2-(2-
oxoindolin-D -yl)ac etamide

N-((S)-1-(3-Cbut- 1-yn- 1-yl)phenyl)-2-((S) -3-hydroxypy.rdidin-1 -yl)ethyl)-N-methyl-2-(2-
ik 1 -2,3 -di hydnob enza [d] thi aza |-5-yi)acetamide

N-((S)-1-(3-Cbut- 1-yn- 1-yl)phenyl)-2-((S) -3-hydroxypyiididin-l  -yl)ethyl)-N-methyl-2-(3-
ok 0-3,4-d hydrooquinoxalin-a-yl)acetanilde

3-((2)-2-((2)-3-hydroxypyrto lidin- 1-yl)- 1-(N-methyl-2-(2-oxoindolm-0-yi)acetan®  Injethyl) -
N,N-diniethylb enzanide

3-((5)-1-(2-(2.2-dioxido-l %-dmydrobenso[c] isothiaaol- & -yl)-N-methylac etamido) -2-((=)-3-
hydrcery pyrrolidin- 1) ethyd )4 -che thyibenzsru de

N,N-diethyl-3-((3 )-2-((Z)-3-hydioxypyrrohdin-l -yl)- 1-(N-methyl-2 -(3-ox a-3,4-
dihydroquiiMxalm-0-yl)acetamido) elhyl)beiramide 22 -1 -trifluoroacetate
3-((5)-1-(2-(2.2-dioxido-l _3-dmydrobenso[c] isothiazol £-yl)-N-methylac etainido) -2-((Z)-3-
by oxy ol idin- 1-yi) ethyl)-N,N-din¥amylbenzamide

3-((2)-2-((2)-3-hydroxypyrto lidin- 1-yl)- 1-(N-n¥4#hyl-2-(3-ox0-3 ,4-dihydrogTiinoxalin-di -
yl)acetamido)etlMl)-N~-din ~ 3athylbenzatlde

N-((S)-1-(3-( 1,2,4-oxadiam I-3-yl)phenyl) -2 {{5)-3-hydroxypyrrolidm- 1-yl)ethyl)-2 1, 1-
dioxido-3-ox0-3.4-dihydro-2H-benso[b] (1 .4] 1 aain-6-yl)-N-melhylacetamide2 ,2.2-
tnfluoroacetate

N-((S)-2-((3) -3-hydrox ypyrrolidin-I -yi)-I -(3-( 1-methyl- 1H-iinida3ol -2-yl)phenyi) ethyl)-N-
n¥ithyl-2-(2-oxoindolin- <-yl)ac etamide

N-((3)-1-(3-(5-ethyl-l 2 4-oxadia3ol-3-yl)phenyl)-2-((S )-3-hydioxypyn olidin- 1-yl)ethyl)-N-
n¥ihyl-2-(2-oxoindohn-fj-yl)ac etamide

N-((=)-2-((2) -3 -hydraxypyrrohdin-1 -yi)-l -(3-(5-methylthia3ol-2 -yl)phenyl)e thyl) -N-methyi-
2-(2-ox oindolin-f -yl )acetamide

N-((S)-2-((2)-3-hydroxypyrrohdin-1 -yi)-I -(3-(thiaml-5-yl) phenyl)ethyi)-N-methyi-2-(2-

oxoirdolin-é -yi)ac etamide
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N-((=)-2-(( 2)-3-hydrox ypyrralidin-l -yl)-1 -(3-(thia;.ol-4yl) phenyi)ethy])-N-:nathyl-2-(2-
oxoindolin- & -yl)ac etamide

N-((Z)-2-(( £ -3-hydiOxypyrrohdin-1 -yl)-l -(3-(4methylthiaaol-2 -y_)phenyl)ethyl) -N-methyl-
2-(2-oxmindolin-yl)acetarnidg

N-((Z)-2-(( 2)-3-hydiOxypynOhdin-I -yl)-I -(3-(2-™ thxydtluazol -5-yi)phenyl)e thyl) -N-methyi-
2-(2-oxnoindolin 4 -yl)acetarnide

N-((S)-2-(( 2) -3 -hyrdrozzypyr roli dixi-1 -yl)-1 -(3-(2 -rrethid fuazol -4-djphenyljethyl) -N-methyl -
2-(2-ox mindnlin 4 -yl)ace tarnide

N-((2)-2-(( 3) -3 -hydroxypyrroli din-1 -yl)-I -(3-(5-methyl- 1,3 4-thiadiazol-2-1 jphe nojethyd)-
N-methyl-2 +2-0xoindolin-0 -yl)acetamide

N-((Z)-2-(( ) -3-hyd.OxypynOhtiin-1 -yl)-l -(3-( 1-methyl- 1H-imida..ol-5-y-)phenyl) ethyl) -N-
methyl-2-(2-oxoindQkn-0 “-y*)acetamide

N-((5)-2-(3-( 1,3.4oxadia..ol-2 -yi)phenyl) -2-((Z)-3-hydiOxypynolidin- 1-yl)ethyl) -N-methyl-
242-oxtindolin-o0 " -yl)acetarnide

N-((Z)-2-(( ) -3-hydiOxypyrrokdin-1 -yl)-l -(3-(5-methyi- 1,3 d-oxaAzo1-2-yliphenyd) ethyl) -
N-methyl-2 -(2-oxoindolin-o -yl)acetamide

N-((2)-2-(( 2) -3 -hydroxypyrrolidin -1-yl)-1 -(3-( 1-methyl- 1H-imida..ol-4y-)phenyl)  ethyl) -N-
tnethed - 2-(2-oxomdolin--d Jac etarade

N-((5)-1-(3-( 1-(cyclopropymiethyl) -1H-imidazol-2-5ii)pihe nyl)-2-((S) -3 -hydioxypyriOlidirL- 1-
"etl™)-N-metl~-2-(2-oxomdolin-0-5ii)ac etamide

N-((Z)-2-(( ) -3-hydiOxypyrrokdin-1 -yl)-l -(3-(3-methyi- 12 d-oxadiazal-i -yOphenyi)ethyl) -
N-methyl-2 -(2-oxoindolin-o -yl)acetamide

34(2)-2-(( 2)-3-hydr oxypyno lidin- 1-yl)- 1-(N-meth*-2-(2-ox0-2,3-dih5idrobenzo  [d] thiaol-5 -
yl)acetamido)ethyl)-N-(2 2 2 -trifluoroelhyl)b enzamide

or a stereoiso mer thereof or a pharmaceutically acceptable alt there of.

15. A pharmaceutical composition comprising one or more compounds according to claim
1 or a sterecisomer thereof or a pharmaceutically acceptable salt thereof and at least one

pharmaceutically acceptable carrier.
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16. A pharmaceutical composition comprising one or more compounds aczarding to claim
14 or a stereoisomer thereof or a pharmaceutically acceptable salt thereof and at least one
pharmaceutically acceptable carrier.

17. A compound according to claim 1, which iskappa (&} opiaid receptor (KOR) agonist.
1%. A compound according to claim 14, which is lazppa {#} opioid receptor (KOR) agorist.
19. A method of binding a + opioid receptor (EIOR) in a patient, comprising administering
to the patient in need thereof a therapeutically effective amount of a compound according to
clam 1, or astereoisomer thereof or a pharmaceutically acceptable salt thereof.

2.  The method according to claim 19, wherein the compound binds + opioid receptor site.
21.  The method according to claim 20, wherein the 1 opioid receptor site is located in the
central neivous system.

22. The method according to clam 20, wherein the + opioid receptor site is located
peripheraly to the centra neivous systaim.

23. A method of treating gastrointestinal dysfunction in a patient comprising
administering to the patient a therapeutically effective amount of a compound accoiding to
clam 1 or a sterecisomer thereof or a pharmaceutically acceptable salt thereof.

24. A method of treating ileus in a patient comprising administering to the patient a
therapeutically effective amount of a compound according to clam 1 or a stereoisomer
thereof or a pharmaceutically acceptable salt thereof.

25. A method of treating pain in a patient comprising administering to the patient a
therapeutically effective amount of a compound according to clam 1 or a stereoisomer
thereof or a pharmaceutically acceptable salt thereof.

26. A method of binding an opioid receptor in a patient, comprising administering to the
patient a therapeutically effective amount of a zompound according to clam 14, or a
sterecisomer thereof or a pharmaceutically acceptable salt thereof.

27. The method according to claim 26, wherein the compound binds iz opioid receptor site.
28. The method according to claim 27, wherein the ¥ opioid receptor site is located in the
central neivous system.

29. The method according to claim 28, wherein the + opioid receptor site is located

peripherally to the centrd neivous system.
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30. A method of treating gastrointestinal dysfunction in a patient comprising
administering to the patient a therapeutically effective amount of a compound according to
claim 14 or a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

31. A method of treating ileus in a patient comprising admirdstering to the patent a
therapeutically effective amount of a compound according to claim 14 or a stereoisomer
thereof or a pharmaceutically accepteble salt there of

32. A method of treating pain in a patient comprising administering to the patient a
therapeutically ef ective amount of a compound according to claim 14 or a stereoisomer

thereof or a pharmaceutically acceptable salt thereof
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