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COMPOUNDS AND METHODS

The present invention relates to novel retinoid-related orphan receptor gamma {(RORy)

modulators and their use in the treatment of discases mediated by RORy.

Background of the Invention

Retinoid-related orphan receptors {(RORs) are transcription factors which belong to the
steroid hormone nuclear receptor superfamily (Jetten & Joo (2006) Adv. Dev. Biol 16:313-355).
The ROR family consists of three maernbers, ROR alpha (RORo), ROR beta {RORP), and ROR
gamma (RORY), each encoded by a separate gene (RORA, RORB, and RORC, respectively).
RORs contain four principal domains shared by the majority of nuclear receptors: an N-terminal
A/B domain, a DNA-binding domain, a hinge domain, and a ligand binding domain.  Each ROR
gene generates several iscforms which differ only in their N-torminal A/B domsin.  Two isoforms
of RORy have been identified: RORy1 and RORyt (also known as RORy2). RORy is a term used
to describe both RORy ! and/or RORyt

While RORy ! 1s expressed in a variety of tissues mchuding thymus, muscle, kidney and
tiver, RORyt is exclusively expressed in the cells of the immume system.  RORyt has been
wdentified as a key regulator of Thi7 coll differentiation.  Th17 cells arc a subset of T helper cells
which produce [1-17 and other proinflammatory eytokines.  Thl7 cells have been shown to have
key fonctions in several mouse autoimmaune disease models including experimental autoimmune
encephalomyelitis (EAE) and collagen-induced arthritis (CIA).  In addition, Th17 celis or thewr
products have beon shown 1o be associated with the pathology of a variety of human inflammatory
and autoimmune disorders mchiding multiple sclerosis, rhevmatoid arthritis, psoriasis, Crohn’s
disease and asthma (Jetten (2009) Nucl. Recept. Sigral 7:2003; Manel et al. (2008) Nat. fmmumol.
9:641-649). The pathogencsis of chronic avtoimmune diseases including multiple sclerosis and
theumatoid arthritis arises from the break o tolerance towards sclf-auntigens and the development of
auto-aggressive effector T cells infiltrating the target fissues,  Studies have shown that Thi7 cells
are one of the important drivers of the inflammatory process in tissue-specific autobmmunity
{Steinman (2008} J Fxp. Med. 205:1517-1522; Leung ot al. (2010) (el Mol Immunol. 7:182-
189},  There is evidence that Thi7 cells ave activated during the discase process and are
responsible for recruiting other inflammatory cells types, especially neutrophils, to mediate
pathology in the target tissues (Korn ot al. (2009 Anm. Rev. Immunol. 27:485-517).

RORyt plays a critical role in the pathogenic responses of Thi7 celis (Ivanov et al. {2006}
Celf 126:1121-1133).  RORvyt deficient miice produce fow Th17 cells.  In adduion, RORyt

deficiency resulted in amelioration of EAE.  Further support for the role of RORyt in the
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pathogencsis of avtobunwme or inflasunatory diseases can be found in the following references:
Jetten & Yoo (2006) Adv. Dev. Biol 16:313-355; Meter et al. (2007) fomunity 26:643-654; Aloisi
& Pujol-Borrell (2006) Nat. Rev. Immunol. 6:205-217; Jager et al. (2009} J. Immunol. 183:7169-
7177; Serafini et al. (2004) Brain Paithol 14:164-174; Magliczzi et al. (2007) Brain 130:1089-1104;
Bames (2008) Nat. Rev. Immunol. 8:183-192.

in light of the role RORy plays in the pathogenesis of diseases, it is desirable to prepare
compounds that modulate RORy activity, which can be used in the treatment of diseases mediated

by RORy.
Summary of the Invention

The invention is directed to novel RORy modulators and their use in the freatment of

diseascs mediated by RORy.  Specifically, the fnvention is directed to compounds according to

Formula (I
RUF 9 R R
X i
>.<.4 N vl Zf%)‘ﬁ\/é‘)\lgz
i . /

Xi){;‘ X1 A AS

) (1,
wherein:

mis 0, i, or2;

nis0, 1,2, 0r3;

X’9 X:‘, X, X4 and X° are each independently selected from N, N'-O, CH, and CR’,
wherein 0-3 of X', X7, 37, X% and X are N or N0 and 1-3 of X', X2 X5, X and X7 are CR;
provided that when zero of KK X5 and X are N or N'-O and X 18 CR°, 12 of X', X4, X7, and
X are CR;

one of Y' and Y7 is O or NR® and the other is a bond;

or X is CR%, Y is NR‘X, Yiisa bond, and R’ and R taken together with the atoms to which
they are attached form a five to seven membered ring, optionally containing an additional
heteroatom sclected from oxygen, nitrogen, and selfur, which ring is optionally substituted by
(Ci-Cpralkyl;

Cy 15 {Cs-Cyieyeloalkyl, heterocyelealkyl, phenyl, or 5- or 6-membered heteroaryl, cach of
which is optionally substituted one, two, or three times, independently, by (C;-Cylaltkyl,
{C-Cyhaloallyl, (C5-Ceieveloalkyl, halogen, oxo, cyano, hydroxyl, hydroxy{Ci-Cgralkyl,
(Ci-Colatkoxy, -((Co-CalalkyDNHCOR, -({Co-CaiatkyDN(C;-CyalkyDCOR
-{(Co-Cralky HNHC(OR, -({Co-Cally NG, -Coatky DO(OIR, -({Co-C)ally HCOLR
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-((Co-Calky DCONRRY, -((Co-CaalkyHCIOR, (C-Cylatkoxy(C,-Colalkyl, amine(C-Coalkvl,
{(C1-CpalkyD({C-ChalkyDamino(Cy-Cyolalkyl, (C-Cylalkylamino(C-Colalkyl, amino,
{C-Cylalkylamino, ({(Ci-CalkyD((C-CpalkyDaminoe, aryl, heteroaryl, aryl{C-Colalkyl,
hetercaryl(Ci-Celalkyl, or heterocycloalkyl;

Z1is O, 8, 80,, (=0, NR® or a bond;

Al A% A and A% are each mdependently selected from N, NR®, 0, S, CH, and CR™,
wherein one of A", A% A°, and A" is NR®, O, or 8, 0-2 of A", A% A°, and A* are CR', and -3 of
Al A AN and At are CH or IN;

R is (Ca-Coralkyl, (Ca-Colhaloalkyl, (C5-Csleyeloalkyl, (C5-Coalkoxy,
{Ci-Celalkoxy(C-Chiatkyl, aryi, heteroaryl, aryl{C;-Cglalkyl, heteroaryl{C-Cglalkyl, or
heterocycloalkyl, each of which is optionally substituted one, two, or three times, independently, by
R’ R

R is hydrogen, (Ci-Colalkyl, or (C-Csthaloalkyl;

or R' and R taken together with the carbon atom to which they are attached form a three to
cight membered ring, optionally contaiming a heteroatom selected from oxygen, nitrogen, and
salfur, which ring is optionally substitated one, two, or three times, independently, by R

R’ and R™ are each independently hydrogen, hydroxyl, (C-Colalkyl, (C;-Cehaloalkyl,
halogen, (Ci-Celalkoxy, anino, {C-Csatkylamino, or ({C-CyalkyDH((Cy-Calalky Damino;

cach R’ is independently selected from hydrogen, halogen, (C-Coalkyl, (C-Colhaloalkyl,
COR, -CONRRY, -OR’, and -NR*R®, wherein said (C,-Caalkyl or (C,-Cgrhaloalkyl is optionally
substituted by hydroxyl, -ORY, -CORT, -CONR'RY, or -NR*R”:

cach R™ is independently selected from hydrogen, halogen, hydroxvl, amino, and
{Ci-Celalkyl;

or R? and R™ taken together with the carbon atom to which they are attached form a three
to cight membered ring, optionally containing a heteroatom sclected from oxygen, nitrogen, and
sulfur, which ring is optionally substituted by cyano, {C-Coalkyl, (C,-Cihaloalkyl,
(Ca-Coleyeloalkyl, -COR’, -CONRRY, hydroxyl, hydroxy(C-Cealkyl, (Ci-Cyalkoxy,
{C-Chlalkony(C-Caialkyl, amino, {C1-Calalkylamine, ({(C-CpalkyB{{C,-Cyalkylamino,
NHCOR', -N((Co-CatkyDCOR, -NHCOWR, or -N((C-CalkyHC(OR;

each R’ is independently setected from (C)-Coalkyl, (C1-Cotbaloallyl, (C5-Coleyeloatkyl,
halogen, cyano, hydroxyl, hydvoxy(C-Cgalkyl, (C-Clalkoxy, (C,-Calkoxy(C-Celalkyl, aming,
(Ci-Coalkylamino, ((C-Clalky((C,-Cpalkyhamine, aryl, heteroaryl, aryl{C-Ceoalkyl,

heteroaryHC-Cealkyl, and heterocyeloalky i
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R®is hydrogen, (Ci-Coralkyl, (C1-Coihaloaliyl, (C5-Coleveloaltkyl, hydroxy(C-Colalkyt,
(C1-Catkoxs{Cy-Coatkyl, -((Co-CaatkyDBCOR, -((Co-CsalkyHCONRR?, aryl, heteroaryl,
ary i C;-Cylalkyl, heteroarvl{C,-Cglalkyl, or heterocycloalkyl;

R’ is hydrogen, (C,-Cealkyl, (C1-Cohaloalkyl, (Ci-Coleycloalkyl,
{Ci-Cypalkoxy(C-Ceralkyl, aryl, heteroaryl, arvi{C-Celalkyl, hetoroaryl{Cy-Cgialkyl, or
heterocycloalkyl;

R is hydrogen, (C;-Colalkyl, or (C,-Cehaloalkyl;

or R’ and R® taken together with the nitrogen atom to which they are attached form a four
to cight membered ring, optionally containing an additional heteroatom selected from oxygen,
nitrogen, and sulfur, which ring is optionally substituted by (C-Cpalkyl, {C;-Cyihaloalkyl,
{Cs-Cyleyeloalkyl, -COoH, -CO{C;-Chyalkyl, hydroxyl, hydroxy{C;-Cylalkyl, {C;-Colalkoxy,
(C1-Coyatkoxy(C-Celalkyl, amino, {C-Cylalkylamine, or ({T-Chalkyi({C;-CylalkyDamine;

R is ~CIOWR, -COR, -CIONRRY, (C-Coalkyl, (C-Colhaloalkyl, (Ci-Coeycloatkyl,
aryl, heteroaryl, ary(C-Colalkyl, hetoroaryi{Cy-Ceialkyl, ot heterocyeloalkyl, wherein said
{Ci-Celalkyl, (C-Colhaloalkyl, (Ci-Coleycloalkyl, aryl, heteroaryl, aryl{C,-Celalkyl,
heteroaryl{C -Ce)alkyl, or heterocyeloalkyl is optionally substituted by -CO,R’, -CONH,,
~CONH{C-Coalkyl, -CON{C-CoalkyD({Cy-Cyajalkyl), hydroxyl, {(C-Cylalkoxy, amine,
(Ci-Cylalkylamino, ((C)-Caatky M(C)-CatkyDaming, -NHCO,R, -N(Ci-CalkyhCOR’,
NHCOWR', or -N{C,-CoalkyDC(OR’;

or B® and R” taken together with the nitrogen atom to which they are attached form a four
to cight membered ring, optionally countaining an additional heteroatom selected from oxygen,
nitrogen, and sulfur, which ring is optionally substituted by cyano, (C-Cpalkyl, {Ci-Cyihaloalkyl,
(Co-Coeyeloalkyl, -COLH, -CO{C,-Caalkyl, -CONRRY, bydroxyl, hydroxy{(C-Co)alkyl,
(Ci-Cyalkoxy, (C-Chalkony{Cy-Cgalkyl, amino, (C;-Calalkylamino,
(Ci-CatkyD(C-Cyaliyhamine, -NHCOR, -N(C-CaalkyHCOR’, -NHC(OIR', or
N(C-Calky DCOWR; and

R s (C-Coalieyl, (C1-Coihaloalkyl, (Co-Coleyeloalieyl, halogen, cyano, hydroxyl,
hydroxy(C-Cealkyl, (Ci-Ceyalkoxy, (C-Cylalkoxy(C,-Coalkyl, -{Co-Ca)alkyDCOR,
S({Co-CayalkyHCONRRY, amino(C-Coalkyl, ((C-CoalkyD(Cy-CaatkyDamino( C;-Colalkyl,
(Ci-Cyjalkylamino{C,-Celalkyl, amino, (Ci-Cyalkyviamino, ((C-Chalky D{(C-Cajatkyhamine, aryl,
heteroaryl, aryl{C,-Cglalkyl, heteroaryl{Ci-Colalkyl, or heterocycloalkyl;

or a salt thereof, particolarly, a pharmaceutically acceptable salt thereof,

In one embodiment of this invention, the compound of Formula T does not include (2-(4-
{(3,5-dimethvlisoxazol-4-yhmethoxy)pheny!)-N-{(2-methoxyphenyh{ I -methyl- 1 H-imidazol-2-

yhmethylacetamide).

4



10

3]
o

25

30

WO 2013/019635 PCT/US2012/048588

In another aspect, this invention provides a pharmaceutical composition conprising
compound of Formula (1), or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable excipient.

In another aspect, this invention provides for the use of a compound of Formuda (T or a
pharmaceuntically acceptable salt thereof for the treatment of discases mediated by RORy.  The
mvention further provides for the use of a compound of of Formula (1) or a4 pharmaceutically
acceptable salt thereof as an active therapeutic substance in the treatment of a disease mediated by
RORy.

In another aspect, the invention provides a compound of Formula () or a pharmaceutically
acceptable salt thereof for use in therapy.

I another aspect, the invention provides the use of a compound of Formula (T ora
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the treatment of
diseases mediated by RORy.

Examples of such discases for which compounds of Formula {I) may be used include
autoimmune or mflammatory diseases such as multiple sclerosis, rheumatoid arthritis, psoriasis,
uveitis, dry eye, glomerclonephritis, Crohn’s discase and asthma, especially psoriasis

In yet another aspect, the invention is directed to methods of treating such discascs for
example by administering to a pationt (e.g. human) iv need thereot an effective amount of a

compound of Formula (I) or a pharmaceutically acceptable salt thereof,

Detalled Description of the Invention

As used herein, the term "alkyl” represents a saturated, straight, or branched hydrocarbon
moicty.  The term "{C-Colalkyl" refors to an alkyl mooicty containing from 1 to 6 carbon ators.
Exemplary alkyls include, but are not limited to methyl, ethyl, n-propyl, isopropyvl, n-butyl,
isobutyl, s-butyl, r-butyl, pentyl, and hexyl  Cgalkyl means that no alkyl group is present in the
moicty.  Thus, -({CoialkyDCONH, is equivalent to -CONH,.

When the term "alky!l” 15 used in combination with other substituent groups, such as
"haloalkyl”, "hydroxyalkyl”, “alkoxyalkyl”, “arylalky!”, or “heteroarylalkyl”, the term "alkyl” is
intended to encompass a divalent straight or branched-chain hydrocarbon radical.  For example,
"arylalkyi” is intended to mean the radical -alkylaryl, wherein the alkyl moiety thereof is a divalent
straight or branched-chain carbon radical and the aryl moicty thoreof is as defined herein, and is
represented by, for example, the bonding arrangement present in a benzyl group (-CHz-phenyl);
“halo{C-Cylalkyl” is intended to mean a radical having one or more halogen atoms, which may be

the same or different, at one or more carbon atoms of an alkyl moiety containing from 1 to 4 carbon
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atoms, which s a straight or branched-chain carbon radical, and is represented by, for example, a
trifluoromethy! group (-CF;).

As used herein, the term “cycloalkyl” refers to a non-aromatic, saturated, cychic
hydrocarbon ring.  The term “{Ca-Cieycloalky!” refers to a non-aromatic cyelic hydrocarbon ring
having from three to eight ring carbon atoms.  Exemplary “{C5-Caieycloalkyl” groups usetul in the
present invention include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cveloheptyl, and
cyclooctyl.

“Alkoxy” means an alkyl radical containing the specified nomber of carbon atoms
attached through an oxygen linking atom.  The term “(C;-Cyralkoxy” refers to g straight- or
branched-chain hydrocarbon radical having at least 1 and up to 4 carbon atoms attached through an
oxvgen linking atom.  Exemplary “(Ci-Cajalkoxy™ groups useful in the present invention include,
but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, r-butoxy, s-butoxy, and -butoxy.

"Aryl" represcnts a group or moicty comprising an aromatic, monovalent monocyelic or
bicyclic hydrocarbon radical containing from 6 to 10 carbon ring atoms, to which may be fused one
or more cycloalkyl rings.

Generally, in the compounds of this invention, aryl is phenyl

Heterocyclic groups may be heteroaryl or heterocycioalkyl groups.

"Hetercaryl” represents a group or moiety comprising an aromatic mounovalent monocyclic
or bicychic radical, containing 5 to 10 ring atoms, including 1 1o 4 heteroatoms independently
selected from nitrogen, oxygen and salfur.  This term also encompasses bicyelic heterocyclic-aryl
compounds containing an aryl ring motety fused to a heterocyeloalkyl ring moiety, containing 5 to
10 ring atoms, including 1 to 4 heteroatoms independently selected from nitrogen, oxygen and
sulfur.  Hiustrative examples of heteroaryls useful in the present invention inclade, but ave not
timited to, fimanyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl,
isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazelyl, pyridinyl, pyridazinyl, pyrazinyl, pyrinmidinyl,
triazinyl, benzofuranyl, isobhenzofuryl, 2,3-dihydrobenzofuryl, 1,3-benzodioxoiyl,
dihydrobenzodioxinyl, benzothienyl, indolizinyl, fndelyl, isoindelyl, dihvdroindolyl,
benzimidazolyl, dihydrobenzimidazolyl, benzoxazolyl, dihydrobenzoxazolyl, benzthiazolyl,
benzoisothiazolyl, dibydrobenzoisothiazolyl, indazolyl, tmidazopyridinyl, pyrazolopyridinyl,
benzotriazolyl, triazolopyridinyl, purinyl, quinolinyl, tetrahydroguinolinyl, isoquinolinyl,
tetrahydroisoquineiinyl, quinoxalinyl, cimmelinyl, phthalazinyl, quinazoliny], 1,5-naphthyndinyl,
L6-naphthyridiny], 1,7-naphthyridinyl, 1 8-naphthyridinyl, and pteridinyl.

Generally, the heteroaryl groups present in the compounds of this invention are
S-mombered and/or 6-memebred monocyclic heteroaryl groups.  Selected S-membered heteroaryl

groups contain one nitrogen, oxygen, or sulfur ring heterecatom, and optionally contain 1, 2, 01 3
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additional nitrogen ring atomes.  Selected 6-menbered heteroaryl groups contain 1, 2, or 3 nitrogen
ring heteroatoms,  Hiustrative examples of S- or 6-membered heteroaryl groups useful m the
present nvention include, but are not himited to furanyl, thienyl, pyrrolyl, mmidazolyl, pyrazolyl,
triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyridazinyl, pyrazinyl, pyrioidinyi, and triazinyl.

"Heterocycloalkyl” represents a group or moiety comprising a non-aromatic, monovalent
monocyclic or bicyclic radical, which is saturated or partially unsaturated, containing 3 to 10 ring
atoms, which includes 1 to 3 heteroatoms independently selected from nitrogen, oxygen and suifuor.
Hlustrative examples of heterocycloalkyls useful in the present invention include, but are not
timited to, azetidinyl, pyrrolidinyl, pyrazolidinyl, pyrazelinyl, voidazolidinyl, imidazolinyl,
oxazolinyl, thiszolinyl, tetrahydrofuranyl, dihydroforanyl, 1,3-dioxolanyl, piperidinyl, piperazinyl,
morpholiny]l, thiomorpholinyl, tetrahydropyranyl, dibydropyranyl, 1,3-dioxanyl, 1,4-dioxanyl, §,3-
oxathiolanyl, 1,3-oxathianyi, 1,3-dithianyl, hexahydro-15-1 4-diszepinyi, azabicylo[3.2. 1joctyl,
azabicylo{3.3.1 monyl, azabicylo[4.3 . Ononyl, oxabicylo[2.2.1 Jheptyl and 1,5, 9-triazacyclododecyl.

Generally, in the compounds of this iInvention, heterocyeloalkyl groups are 5-7 membered
heterocyeloalkyl groups, such as pyrrolidinyl, pyrazolidinyl, pyrazolinyl, imidazolidinyl,
imidazolinyl, oxazolinyl, thiazolinyi, tefrahydroturanyi, dihydrofuranyl, 1,3-dioxolanyl,
piperidinyl, piperazinyi, morpholinyl, thiomorpholinyl, tetrabydropyranyl, dihydropyranyi, and
hexahydro-1H-1,4-diazepinyl.

“Oxo” represents a double-bonded oxygen moiety; for example, if attached directly to a
carbon atom forms a carbonyi moiety (C=0).

The terros "halogen” and "halo” represent chloro, fluore, bromo, or iode substiuents.
"Hydroxy" or “hydroxyl” is intended to mean the radical -OH.

“RORy” refers to all isoforms encoded by the RORC gene which inchude RORy! and
RORyt

“RORy modulator” refers to a chemical corapound that tnhibits, cither directly or
mdirectly, the activity of RORy.  RORy modulators include antagonists and inverse agonists of
RORy.

"Pharmaceutically acceptable” refers o those compounds, materials, compositions, and
dosage forros which are, within the scope of sound medical judgment, suitable for use i contact
with the tissues of human beings and animals without excessive toxicity, irritation, or other
problem or complication, commensurate with a reasonable benefit/risk ratio.

As used herein, the term "pharmaceutically accepiable salts” refers to salts that retain the
desired biological activity of the subject compound and exhibit mivimal undesired toxicological

effects.  These pharmaceutically acceptable salts may be prepared in situ during the final isolation

o~
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and purification of the compound, or by separately reacting the purified compound in Us free acid
or free base form with a suitable base or acid, respectively.

As used herein, the term "compound(s) of the invention” means a compound of Formula ()
{as defined above) in any form, 1.2, any salt or non-salt form (e.g., as a free acid or base form, or as
a pharmaceutically acceptable salt thereof) and any physical form thereof (e.z., including von-solid
forms {e.g., liquid or semi-solid forms), and solid forms (e.g., amorphous or crystaliine forms,
specific polymorphic forms, solvates, including hydrates {e.g., mono-, di- and hemi- hydrates)), and
mixtures of various forms.

As used herein, the term “optionally substitoted” indicates that a group, such as alkyl,
cycloalkyl, alkoxy, heterocyeloalkyl, arvl, or heteroaryl, may be unsubstituted, or the group may be
substituted with one or more substituent(s) as defined. In the case where groups may be selected
from a mummber of aliernative groups the selected groups may be the same or different.

The term “independently” means that where more than one substituent is selected from a
number of possible substitucnts, those substituents may be the same or different.  The alteroative
definitions for the various groups and substituent groups of Formula () provided throughout the
specification are mtended to particelarly describe each compound species diselosed herein,
individually, as well as groups of one or more compound spocies.  The scope of this nvention
meludes any combination of these group and substituent group definitions.

Suitably, mi1s 0, 1, or 2. n a specific embodiment of this invention, m is 1.

Suitably, nis 0, 1, 2, or 3. In another embodiment of this invention, nis § or 2

Suitably, X', X7, X°, X*, and X are cach independently selected from N, N'-O (i.e. N-
oxide), CH, and CR’, wherein (-3 of X', X?"ﬁ Xg, X* and X are N oor N™-O and 1-3 of X!, X%, X7,
X4, and X are CR”; provided that when zero of X KA K and X are Nor N™-O and X is CR’,
12 of X', 34 XY, and X0 are CR®. In another embodiment of this invention, X', X%, X%, X7, and
X’ are cach independently selected from N, N™-O, CH, and CR’, wherein 0-2 of X' X2 X, X and
X are Nor N'-0 and 1-3 of X', X%, X7, X%, and X7 are CR’; provided that when zero of X', X5, X8,
and X7 are N or N-O and X7 is CR®, 1-2 of X', X7, X%, and X are CR’.  In another embodiment
of this invention, X' and X are each independently seleeted from N, N™-O, CH, and CR’, and X,
X’, and X* are cach independently selected from CH and CR’, whercin at least one of X' and X is
Nor N0 and 0-3 of X', X7, X0, X%, and X  are CR’.  In another embodiment of this invention,
X' and X7 are each independently selected from N, N'-O, and 2 carbon atom substituted by
hydrogen, halogen, cyano, (Ci-Cilalkyl, (C-Cyhaloalkyl, (C;-Chlalkoxy, or
(Cy-CayalkyD{{C-Cyalkyliamine (i.e. N, N'-¢, CH, and CR’, wherein R’ is halogen, cyano,
(Ci-Cpralleyl, (C-Cyihaloalkyl, (C-Coatkoxy, or ((C-CaalkyD{(C1-CyalkyDaming), and X7, X7,

and X" are cach independently a carbon atom substituted by hydrogen, halogen, cyano,
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{Ci-Chlalkyl, {C-Cyhaloalkyl, (Ci-Cylaltkoxy, or {({C-Chalkyl{{C-Cyatkyhamino (1.e. CH or
CR®, wherein R’ is halogen, cyano, (C;-Calkyl, (C-Cyihaloalkyl, (C,-Caaltkoxy, or
((C-Coalky((Ci-Cyiatkyhamine), wherein at least one of X' and X is N or N'-0" and 2-4 of X',
X2, 30, X', and X are a carbon atom substitated by hydrogen (Le. CH).  In another embodiment
of this invention, X° is N or N, and XU X %t and X are cach mdependently a carbon atom
substituted by hyvdrogen, halogen, cyano, (C;-Cyhalkyl, (C-Cohaloalkyl, (C,-Cyalkoxy, or
((C,-CapalkyD{(C-Cpalkyhamino, wherein 2-4 of X', X°, X*, and X are a carbon atom substituted
by hydrogen. In another embodiment of this invention, X', X% 3, X%, and X are cach
independently selected from CH and CR’, wherein 0-3 of X', X, X0, X% and X are CR®. In
another embodiment of this jovention, X', X%, X7, X*, and X are cach independently a carbon atom
substituted by hydrogen, halogen, cyanoe, (C-Cualkyl, (C-Cyhaloatkyl, (C-Cylalkoxy, or
{((C-CypalkyD({C-Cylaikylamino, wherein 2-5 of X! XA 30, X0, and XP are a carbon atom
substituted by hydrogen.  In another embodiment of this invention, X' is a carbon atom substituted
by halogen, (C;-Calalkyl, (C-Caorhaloalkyl, cyanoe, (C-Calalkexy, or

{(C-Caalky (T -CoyalkyDamine, and X7, X, X*, and X are cach independently a carbon atom
sobstituted by hydrogen, halogen, (C1-Cylalkyl, {C-Cyphaloalkyl, cyano, (Ci-Cajalkoxy, or
(C-Cpatky)((C-Calkylamine, wherein 2-4 of X7, X°, X', and X arc a carbon atom substituted
by hydrogen.

Suitably, one of Y and Y7 is © or NR® and the otheris a bond.  In another erabodiment of
this invention, one of Y’ and Y™ is O, NH, or N{C-Cyralkyly and the otherisa bond. Ina
specific embodiment of this invention, ¥' is NH or NCH; and Y” is abond.  In another specific
cobodiment of this fnvention, Y is NH and Y™ is a bond.  Tn another specific cmbodiment of this
invention, Y' is a bond and Y* is NH.

In ancther embodiment of this invention, X' is CR”, Y' is NR®, ¥ is a bond, and R® and R®
taken together with the atoms to which they arc attached form a five to seven membered ring,
optionally containing an additional heteroatom sclected from oxygen, nitrogen, and sulfur, which
ring is optionally substituted by (C-Cpalkyl.  In another embodiment of this invention, X' is CR”,
Yiis NRg, Yiisa bond, and R® and R taken together represent -CH,-, -CH,CH,-, or
-CH,CH,CHy-.

Suitably, Cy is (Cs-Cyyeyeloalkyl, heterocycloalkyl, phenyl, or 5- or 6-membered
heteroaryl, cach of which is optionally substituted one, two, or three times, ndependently, by
(Ci-Celalkyl, (C-Celhaloalkyl, (C5-Coleycloalkyl, halogen, oxo, cyano, hydroxyl,
hydroxy{C-Cealkyl, (C-Colalkoxy, -((Co-Csalky INHCOR',

-((Co-Cyalky IN((C1-CaralkyHCOR’, -((Co-Caiatky EINHCOWR,
({Co-Calky HN((C1-CalkyHCOR, ~(Co-CalalkyDCOR, -((Co-CslalkyHCONRRY,
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-((Co-CalkyDCIOWR, (C-Coatkoxy(Ci-Colalkyl, amino(Cy-Coatkyl,

{(C1-CpalkyD({C-ChalkyDamino(Cy-Cyolalkyl, (C-Cylalkylamino(C-Colalkyl, amino,
{C-Cylalkylamino, ({(Ci-CalkyD((C-CpalkyDaminoe, aryl, heteroaryl, aryl{C-Colalkyl,
hetercaryl(Ci-Colalkyl, or heterocycloalkyl.  In another embodiment of this invention, Cy is
heterocycloalkyl, phenyl, or 3- or 6-membered heteroaryl, each of which is optienally substituted
one or two times, independently, by (C-Cglalkyl, (C,-Cgihaloalkyl, halogen, cyano, (C-Coalkoxy,
{(Cy-CypalkyDaming (C,-Cyalky H({(C-Coatkyhamino, ((Co-CaalkyhCOR’,

or -{({Co-Chalky)CONR'R®.  In another embodiment of this invention, Cy is (Cs -Celeyeloalkyl,
azetidinyl, pyrrolidinyl, pyrazolidinyl, pyrazolinyf, midazolidinyl, imidazolinyi, oxazolinyl,
thiazolinyl, tetrahydrofuranyl, dihydrofuranyl, piperidinyl, piperazinyi, morpholinyl,
thiomorpholinyl, tetrahydropyranyl, diydropyranyl, dioxanyl, oxathianyl, phenyl, furanyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, or iriazinyl, cach of which
is optionally substituted one, two, or three times, fndependently, by (C-Cglalkyl, (C-Coihaloalkyl,
{Cs-Ceeycloalkyl, halogen, oxo, cvano, hydrexyl, hydroxy(C,-Cylalkyl,

(Ci-Coralkoxy, «({Co-CalkyBNHCOR, -({Co-C)alky NG -CalkyDHCOR,

-{(Co-Cayalky DNHO(OWR, «({C-CaialkyIN((Ci-Calky DCOIR, -({Co-Calalky HCOR,
-({Co-CayatkyHCONRRY, -((Co-CalkyDHC(OMR, (C1-Coalkoxy(C,-Coalkyl, amino(C-Coalkyl,
((C-ChallkyD(C-CalalkyDamino(C-Cylalkyl, (C1-Chalkylamino(C;-Cylalkyl, amine,
{C-Chlalkylamino, {{(Ci-CaalkyD((C -ChalkyDamino, aryl, heteroaryl, aryl{C-Cylalkyl,
heteroaryl(Cy-Celalkyi, or heterocycloalkyl.  in another embodiment of this mvention, Cy is
piperidinyl, piperaziny, phenyl, pyridinyl, pyridazinyl, pyrazinyl, or pyrimidinyl, each of which is
optionally substitited one, two, or three times, Independently, by (C-Ceralkyl, {(C-Cohaloalkyl,
(Ca-Celeycloallyl, halogen, oxo, cvane, hydroxyl, hydroxy(C,-Cylalkyl,

(Ci-Coalkoxy, -({Ce-CalalkyhBNHCOR | -({Co-Cilalky NG C-CylalkyICO,R

-((Co-Calky INHCOMWR, ((Co-Caiatky INC-Calky DOIOIR, ~({(Co-CaalkyHCOLR,
A({Co-CalkyHCONR'RY, -((Co-CialkyBOOIR, (C-Coalkoxy(C,-Coialtkyl, amino(C-Colalkyl,
{((C-Cpalkyi({C-ChalkyDamino(C-Colalkyl, (C-Cylalkylammo(C,-Colalkyl, amino,
{Cs-Cylalkylamino, {({(Ci-CoalkyDH{{C-Cyalkyliamino, aryl, heteroaryl, aryl{C-Cyjalkyl,
heteroaryH(C-Cealkvl, or heterocycloalkyl.  in another embodunent of this invention, Cy 15
piperidinyl, piperazinyl, phenyl, pynidinyl, pynidazinyl, pyrazmyl, or pyrimidmyl, each of which is
optionally substituted one or two times, independently, by (C;-Cglalkyl, (C,-Cgihaloalkyl, halogen,
cyane, {C;-Cylalkoxy, (Ci-CialkyD{(C-Cyalkyljamino, -({Co-CaialkyHCGH,
“((Co-CalkyhCOHC1-Colalkyl, or -({Co-CalkyDBCONB(C-Colalkyl.  In another embodiment of

this invention, Cy is phenyl, which is optionally substituted one, two, or three times, independently,
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by (C-Cgralkyl, (Ci-Corhaloalkyl, (C5-Cyeycloalkyl, halogen, oxo, cyano, hydroxyl,
hydroxy{C-Colalkyl, (C-Coatkoxy, -({(Co-CaalkyhINHCO R,

-{{Co-Co)alky hIN((C-Cyalky HCOR ) -({Co-Calky HINHC(OWR,
{{Co-CoalkyHN((C1-Calky HC(OR, -({Co-CalalkyDCOR, -((Co-CrlalkyBCONR'R,
-{(Co-CalkyBCIOIR, (C-Catkoxy(C-Coratkyl, amino(C-Coalkyl,
{(C1-CpalkyDH{{C-Cyalkyhamino(C-Cylalkyl, {(C-Cyalkylamino(C,-Cylalkyl, amine,
(Ci-Coalkylamino, ((C-Clalky((C,-Cpalkyhamine, aryl, heteroaryl, aryl{C-Ceoalkyl,
heteroaryHC -Cgralkyl, or heterocycloaltkyl.  In anotber embodiment of this invention, Cy is
phenyl, which is optionally substituted one or two times, independently, by halogen, (C;-Caialkyh,
(C1-Cohaloalkyl, cvanoe, (C-Caalkoxy, -((Co-CalalkyDCOLR, or ~((Co-CalkyDCONR R or

{(C-CpalkyD((C,-Chalkyhamino.  In another embodiment of this invention, Cy is phenyi, which
is optionally substituted one or two times, independently, by halogen, (C-Cylalkyl,
{C;-Cyihaloalkyl, cyvano, (C-Coalkoxy, or ((C)-ClalkyD{(C-ChalkyDamine.,  In a speeific
embodiment of this invention, Cy is phenyl.

Suitably, 7 is O, 8, 50h, (=0, NR® ora bond.  In ancther embodiment of this invention,
Zis O, NR® orabond. In another embodiment of this invention, Z is O, NH,
N(C-Calkyl, N Co-Calky BCCR, N(Co-CUpalkyHCONR'R" ora bond.  In another
embodiment of this invention, 7 is a bond, O, or NH.  In another embodiment of this invention, 7
18 O or NH.  In a specific embodiment of this invention, Z is O.

Suitably, Al A% AY and A are cach independently selected from N, NR®, ¢, 8, CH, and
CR' wherein one of A, A% A%, and A" s NR® O, 0or §, 0-2 of AY, A% A°, and A" are CR'Y, and
0-3 0f A', A%, A’ and AY are CH or N, In another embodiment of this jnvention, A', A%, A®, and
A" are cach independently selected from N, N((C,-Caalkyh), O, S, CH, and C((C1-Coalkyl),
wherein one of AL, A% A°, and A" 15 NC-Coralkyh), O, or S, -2 of AL AY AT and A are
CUC-Coatkyl), and 0-3 of A', A%, A’ and A% are CH or N.  In another embodiment of this
invention, A and A* arc cach independently sclected from CH and CR', and onc of A% and A’ is
NE®, O, or S and the other is N or CH.  In another embodiment of this invention, A' and A are
each independently selected from CH and C((C,-Ca)alkyl), and one of A% and A’ is N{{C -C.)alkyD),
O, or 8 and the other is N or CH.  In another embodiment of this invention, A' and A* are cach
independently sclected from CH and C((C-Caalkyl), and one of A% and A’ is O or § and the other
is N,

Suitably, R’ is (C3-Coyalkyl, (Co-Cothaloalkyl, (C5-Coeyeloalkyl, (Ci-Coratkoxy,
{Ci-Ceralkoxy(Cy-Cyiatkyl, aryl, heteroaryl, aryl{C;-Ceialkyl, heteroary{C-Cglaikyl, or
heterocycloalkyl, each of which is optienally substituted one, two, or three times, independently, by

R’.  In another embodiment of this invention, R’ is (Co-Coalkyl, (Cs-Cyleyeloalkyl,
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{Ci-Ceralkoxy(Cy-Chiatkyl, aryl, or heteroaryl, each of which is optionally substituted one, two, or
three times, independently, by R, In another embodiment of this invention, R' is (Ca-Colalleyl,
{Cy-Cyleycloalkyl, (C-Cyialkoxy(Ci-Chalkyl, phenyl, furanyl, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazclyl, thisrolyl, oxazolvl, tsoxazolyl, oxadiazolyl, thiadiazolyl, isothiarolyl,
pyridinyl, pyridazinyl, pyrazinyl, pyrioddinyl, or triaziny!, wherein said phenyl, furanyl, thienyl,
pyrrolyl, imidazolvl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidiny], or triazinyl is optionally
substituted one or two times, independently, by halogen, (C,-Calkyi, (C-Cyhaloalkyl, cyane,
(Ci-Caalkoxy, or ((Cr-Caialky (G -CoalkyDamine (Le. wherein R is halogen, (C-Cyatkyl,
{Ci-Cybaloalkyl, cyano, (Ci-Cyialkexy, or ((C-Coalkyl(Ci-CoalkyDamine).  In another
embodiment of this invention, R’ is (C3-Co)alkyl, (C-Coleyeloalkyl, phenyl, furanyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyi, pyrimidinyl, or iriazinyl, wherein said
phenyl, furanyl, thicoyi, pyrrolyl, imidazolyl, pyrazolyl, tazolyl, tetrazolyl, thiszolyl, oxazolyl,
isoxarolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl, pyridaziny, pyrazinyl, pyrimidinyl, or
triazinyl is optionally substituted one or two times, independently, by halogen, (C-Cylalkyl,
(C-Coalkoxy, or ({(C)-CoalkyD((C)-CoatkyDaming,  In another embodiment of this invention, R’
is (Cs-Coalkyl.  In another embodiment of this invention, R is {C5-Colalkyl.  To another
embodiment of this invention, R’ is phenyl or pyridinyl, each of which is optionally substituted one
or two times, independently, by halogen, (C,-Cylalkyl, (C-Cadhaloalkyl, cvane, {(C1-Chlalkony, or
(C-CalloyD((Cy-CyalkyDamino.  In another embodiment of this invention, R' is phenyl or
pyridinyl, each of which is optionally substituted one or two times, independently, by halogen,
{Ci-Cyjalkyl, (C-Chalkoxy, or ((C-CaalkyD(C-CoalkyDamino.  In another embodiment of this
invention, R' is pheny! optionally substituted one or two times, independently, by halogen,
{Ci-Culalkyl, {C-Cohaloalkyl, cyano, (C-Calalkoxy, or ((Ti-CalalkyD{{(Ci-Chialkyhamine., Ina
specific cmbodiment of this invention, R' is phenyl or pyridinyl.  In another specific cobodiment
of this invention, R’ is pheoyl.

Suitably, R is hydrogen, (C,-Cglalkyl, or (C-Cohaloalkyl.  In another embodiment of
this invention, hydrogen or (C;-Cyalkyl.  In another embodiment of this invention, R’ is hydrogen
or methyl,  In a spocific embodiment of this imvention, R? is hydrogen.

In another embodiment of this nvention, R’ and R” taken together with the carbon atom to
which they are attached form a three to cight membered ring, optionally containing a heteroatom
sclected from oxygen, nitrogen, and solfur, which ring is optionally substituted one, two, or three
times, independently, by R, In another embodiment of this invention, R’ and R” taken together

represcm —CHLCHLCHJ-, —CHLCH;(NHJ(‘Hf, or “(‘:HL(;HLCHQ(‘HJ(‘:H)_“
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Suitably, B and R™ are cach independently bydrogen, hydroxyl, (C-Cglalkyl,
{Ci-Corhaloalkyl, halogen, (C1-Cylalkoxy, amino, (C1-Cyatkyiamino, or
{((C-Cpalkyy({C-CalkyDamine.  In another embodiment of this invention, R* and R*® are cach
independently hydrogen or methyl.  In a specific embodiment of this invention, B’ and R™ are
cach independently hydrogen.

Suitably, each R” is independently selected from hydrogen, halogen, (C,-Coalkyl,
(C,-Cerhaloalkyl, -CO,R7, -CONRRY, -OR”, and -NR'R’, wherein said (C;-Cglalkyl or
(C,-Cothaloalkyl is optionally substituted by hydroxyl, -OR®, -CO,R’, -CONR'RY, or -NR'R®. In
another embodiment of this invention, cach R* is independently selected from hydrogen,
(C1-Colalkyl, (C-Cyhaloalkyl, -OR”, and -NRPR’, wherein said (C,-Ca)alkyl or {C-Cahaloalkyl is
optionally substituted by hydroxyl, -OR”, -COR", -CONR'R®, or -NR*R®.  Tn another embodiment
of this invention, cach R' is independently selected from hydrogen, halogen, (C,-Cyalkyl,
{Ci-Cyalkylamino, ({(C-CoalkyD{{C-Cyalitybhamine, (C-Chlalkoxy(C-Cylalkylamino,
-NHCO{C;-Cajalkyl, (C-Calkoxy, hydroxy(Cr-Colalkoxy, (C-Cyialkoxy({C,-Cyalkoxy,
amino(Cr-Coyalkoxy, -O((C-CaalkyHCOR, -O((C-Calky HCONH,,

-O((C-Cayalky DCONHIC - Colalkyl, -O((C,-Caialky DCONC -CalkyD{({C-Calkyl), and COR
In another embodiment of this invention, cach R is independently sefected from hydrogen, halogen,
{Ci-Chlalkyl, {(C-Coalkylamino, ((C-Chalkyh({C-Caalkyhamino,
{Ci-Chlalkoxy({Cyi-Caalkylamino, (C-Cyalkoxy, hydroxy((Co-Cylalkoxy,
{Ci-Cypralkoxy{Cr-Caalkoxy, amino(C-Caalkoxy, ~-O({C-CaalkyDHCOH,
-O{{C-CryalkyCOC-Cyyalkyl, -O((C-Calalky HCONH,, -O((Cy-Cslalky HUONH{C,-Chialkyl,
and -O{C-ClalkyBCON{C-CoalkyD{(C-Chialkyl).  In another embodiment of this invention,
cach R* is independently selected from hydrogen, (Ci-Cyjalkyl, (C-Cyalkoxy,
hydroxy{Co-Coalkoxy, (C-Calalkoxy{Co-Cialkoxy, amino(Cy-Chialkoxy, ~O((C-CalalkyhCOH,
~O(Ci-CaalkyHCOACi-Cayalkyl, -O((C-CalalkyHCONH,, ~O((C;-C3)alky DCONH{C-Ca)alkyl,
and -O({C-Catky NCON{C-CaalkyD{Ci-Coalkyly.  In another embodiment of this invendion,
each R” is independently selected from (C,-Cualkoxy, hydroxy(Co-Colatkoxy,
{Ci-Cypralkoxy{Cr-Caalkoxy, amino(C-Caalkoxy, ~-O({C-CaalkyDHCOH,
-O{{C-CryalkyCOC-Cyyalkyl, -O((C-Calalky HCONH,, -O((Cy-Cslalky HUONH{C,-Chialkyl,
and -O{C-ClalkyBCON{C-CoalkyD{(C-Chialkyl).  In another embodiment of this invention,
cach R* is independently selected from (C1-Cyalkoxy, -O(C,-Ca)alkyDCO,H,
~O(Cy-CaalkyDCO{C-Coalkyl, -O((C-CalalkyHCONH,, -0 C;-C;)alkyBCONH{C,-C,alkyl,
and -O({C-CiatkyDCON{C-ColalkyD({C -Cpalkyl).  In another embodiment of this invention,
cach R” is independently sclected from (C,-Cu)alkyl and (C-Cylalkoxy.  In a specific embodiment

of this invention, cach R* is hydrogen.
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Suitably, cach R™ is independently selected from hydrogen, balogen, hydroxyl, amino, and
(C;-Coralkyl.  In another embodiment of this invention, each R* is independently selected from
hydrogen, halogen, and (C;-Cyalkyl.  In another embodiment of this invention, each R* is
independently selected from is hydrogen, fluorine, and methyl  In ancther embodiment of this
invention, each R™ is independently selected from is hydrogen and methyl,  Tn a specific
embodiment of this invention, each R*™ is hydrogen.  In a specific embodiment of this invention,
each R™ is methyl.

In another embodiment of this invention, R” and R™ taken together with the carbon atom to
which they are attached form a three to cight membered ring, optionally containing a heteroatom
sclected from oxygen, nitrogen, and sulfur, which ring is optionally substituted by cyano,
(C-Corallyl, (C-Coyhaloalkyl, (Co-Coleyeloalloyl, -CORT, -CONRR®, hydroxyl,
hydroxy(Ch-Cealkyl, (Ci-Caalkoxy, (C-Chlalkoxy(Ci-Ceatkyl, amino, {C;-Chlalkylamino,
(C-Catky (G -Caatkyamine, -NHOOR, -N{(C,-CaalkyDCOR, -NHC(OWR, or
NC-CalkyDC(OIR. In another embodiment of this invention, R* and R™ taken together
represent -CHyCHy-, -CHpCHCHy-, -CHCHCHCHo-, or -CH,CHCHCHCH-.

One particudar embodiment of the tnvention 1s a compound of Formula (la):

RO pt o2z O R® RO

47 1’u\ 2 Kj‘bp@

}é(f Y Y m l R4 R4a

X3 Lt K4 ;A\ Al

e SRET Nzt VA2
4 /“
ATAT (a),
wherein:
mis I;

nis 1 orZ;

X]9 X:‘, X‘;, and X* are each independently selected from N, N™-O", CH, and CR’, wherein
0-2 of X', X2 30, and Xare N or N'-O and 0-2 X', X5, X, and X are CR;

Y is NH or NCH; and Y is 2 bond;

K', K*, K, and K arc cach independently selected from N, N'-O7, CH, and CRY, wherein
0-2 0le9 K:‘, %7, and K* are N oor N-O and 0-2 of ', K2 K2, and K are CR]O;

7 is 0, NR® or a bond;

Al Az, A 3, and A are cach independently selected from N, NR(;, 0, S, CH, and CRIO,
wherein one of A1, A%, A7 and A S NR®, O, or 8, 0-2 of A', A%, A°, and A® are CR", and 0-3 of

Al AT AT and A% are CHor N;
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R is (C5-Coralkyl, (Ca-Coybaloalkyl, (C5-Cyleyeloalkyl, (Ca-Colalkoxy,
{Ci-Colalkoxy{Ci-Chalkyl, aryl, heteroaryl, aryl{C,-Cglalkyl, heteroaryl{C-Cgalkyl, or
heterocycloalkyl, each of which is optionally sobstituted one, two, or three times, independently, by

]

R
R is hydrogen, (Ci-Colalkyl, or (Ch-Cyhaloalkyl;
or R' and R” taken together with the carbon atom to which they are attached form a three to
cight membered ring, optionally containing a heteroatom selected from oxygen, nitrogen, and
salfur, which ring is optionally substituted one, two, or three times, independently, by R}
R’ and R* are cach independently hydrogen, hydroxyl, (C-Caalkyl, (C,-Cythaloalkyl,
halogen, (C;-Cylalkoxy, andno, {C-Csatkylamino, or ({C-CyalkyDH((Cy-CalalkyDamino;
cach R* is independently selected from bydrogen, halogen, (C,-Caalkyl, (C1-Cyhaloalkyl,
-OR’, and -NR'R’, wherein said (C;-Ca)alkyl or (C-Coihaloalkyl is optionally substitated by
hydeoxyl, -OR’, -CO,R’, -CONR'R®, or -NR*R”;
cach R*™ is independently selected from hydrogen, halogen, hydroxyl, amino, and
{Ci-Cylalkyl;
each R’ is independently seleeted from (C-Celalkyl, (C-Coihaloalkyl, (C5-Cyleycloalkyl,
halogen, cyvane, hydroxyl, hydroxy(Ci-Celalkyl, (Cy-Cilalkony, (Ci-Caatkoxy(C-Celalkyl, amino,
{Ci-Chlalkylamino, ((C,-Coalky(C-Chaltkyhamino, arvl, beteroaryl, aryl{Ci-Ceralkyl,
heteroaryl(Ch-Colalkyl, and heterocycloalkyl;
R®is hydrogen, (C-Cealkyl, (C1-Coihaloalkyl, (Ci-Coleycloalkyl, hydroxy(C-Cyalkyl
(C-Coialkoxy(C-Colalleyl, -({Co-CalkyBCOR, -(Co-Ciatky BCONR'RY, aryl, heteroaryl,

ary{C;-Colalkyl, heteroary{C;-Cglalkyl, or heterocycloalkyl;

R’ 18 hydrogen, (C-Coalkyl, (Ci-Coibaloallyl, (Co-Cieveloalkyl,
(Ci-Coalkoxy(C-Colatkyl, aryl, heteroaryl, arvl{C;-Cojalkyl, heteroaryC-Celalkyl, or
heterocycloalkyl;

1% is hydrogen, (C1-Colalicyl, or (Ci-Cothalealkyl:

or R” and R® taken together with the nitrogen atom to which they are attached form a four
to cight membered ring, optionally containing an additional heteroatom selected from oxygen,
nitrogen, and sulfur, which ring is optionally substituted by (C,-Cyialkyl, {Ci-Cobaloalkyl,
{Cs-Coleyveloalkyi, -COuH, -CO{T,-Chalkyl, hydroxyl, hydroxvi{C,-Celatkyl, (Ci-Chlalkoxy,
{Cy-Cyalkoxy(C-Coialkyl, amino, (C-Claltkylamino, or (C-CoalkyD{Ci-ChalkyDamine;

R is -C(OR’, -CORT, -C{OINRR®, (T -Colallyl, (C-Cohaloalkyl, (Co-Colcyeloalkyl,
aryl, heteroaryl, ary¥(C;-Celalkyi, beteroaryl{ C-Celallyl, or heterocyeloalkyl, wherein said

{Ci-Celalkyl, {(C-Cyhaloalkyl, (Ci-Coleyeloalkyl, aryl, beteroaryl, arvi{Ci-Colalkyl,

heteroaryl(C1-Coalkyl, or heterocycloalkyl is optionally substituted by -CO,R7, -CONH,,
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-CONH{C-Coalkyl, -CON{C-Cpalkyh({Cy-CalkyD), hydroxvl, (C-Cylatkoxy, amine,
(C1-Coatkylamine, ((C,-Coatky (i -Coalkyhamino, -NHCOR, -N(C-CalkyDHCOR',
NHCOWR, or -N{C,-Ca)alkyDC{OR "

or B® and R” taken together with the nitrogen atom to which they are attached form a four
to cight membered ring, optionally containing an additional heteroatom selected from oxvgen,
nitrogen, and sulfur, which ring is optionally substituted by cyano, (C-Cpalkyl, (C-Ciihaloalkyl,
(Cs-Coeyeloalkyl, -COLH, -CO{C,-Caalkyl, -CONR'R, hydroxyl, hydroxy{C-Cgalkyl,
{Ci-Coalkoxy, (C-Chratkoxy(Ci-Cealkyl, amino, (C;-Cslalkylamino,
(Ci-CatkyD(C-Cyaliyhamine, -NHCOR, -N(C-CalkyHCO.R’, -NHC(OIR', or
N(C-Calky DCOWR; and

R s (C-Coalieyl, (C1-Coihaloalkyl, (Co-Coleyeloaliyl, halogen, cyano, hydroxyl,
hydroxy(C-Cealkyl, (Ci-Ceyalkoxy, (C-Cylalkoxy(C-Coalkyl, -{Co-Ca)alkyDCOR,
S({Co-CayalkyHCONRRY, amino(C-Coalkyl, ((C-CoalkyD(Cy-CaatkyDamino( C;-Colalkyl,
(Ci-Cyjalkylamino{C,-Celalkyl, amino, (Ci-Cyalkyviamino, ((C-Chalky D{(C-Cajatkyhamine, aryl,
heteroaryl, aryl{Ci-Celalkyl, heteroaryl{Ci-Cylalkyl, or heterocycloalkyl;

or a pharmaceutically aceeptable salt thereof.

Another particular embodiment of the invention is a compound of Formula (Ia) wherein:

mis i;

nis lor?;

X', X*, X7, and X" are cach independently a carbon atom substituted by hydrogen, halogen,
cyano, {Ci~-Caalkyl, {C-Cyhaloalkyl, (C;-Cylalkoxy, or ({C-Caalky{{C-Cylalkyliamino,
wherein 2-4 of X1, X%, X°, and X” are a carbon atorn substituted by hydrogen;

Y is NH or NCH; and Y7 is 2 bond;

K', K%, K, and K" are each independently a carbon atom substituted by hydrogen, halogen,
(C-Coalkyl, (C-Chalkoxy, or ((C-CaalkyD((C-Coalkylamino, wherein 2-4 of K', K, K, and
K* are a carbon atom substituted by hydrogen;

Z is O, NH, -N(C -Coalkyl, N{Co-CalkyHCOR, -N{(Co-Ca)alkyHCONR'RY, or a bond;

A" and A® are cach independently selected from CH and CR', and one of A® and A” is NR®,
(, or S and the other is N or CH:

R s (C-Coratkyl, (Ca-Coihaloalkyl, (Ca-Coleyeloalkyl, (C5-Coatkoxy,
{C-Cyalkoxy(C-Chialkyl, aryl, heteroaryl, arvi{C-Cqlalkyl, heteroaryl{C-Cyalkyl, or
heterocycloalkyl, cach of which is optionally substituted one, two, or three times, independently, by
R’;

R is hydrogen;

3 3a o
R and R™ arc cach independently hydrogen or methyl;
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cach R is independently selected from hydrogen, (C-Chalkyl, (C-Coalkoxy,
hydroxy(C,-Calkoxy, (C-Chlalkylamino, ((C-Coalkyh((C,-Cyalkyhamino,
{C-Cylalkony(C-Caalkylamino, (C-Cylalkoxy({Cr-Cylalkory, amino{Cy-Caialkoxy,

O C-CalalkyHCOH, -O((C1-Calalky DBCO,{Ch-Cojalkyl, -O{C-Cialky BCONH,,
-O{{Ci-Crralky HCONH(C -Chlalkyl, and -O{(C-Caalky HCON{C,-Coaliky (G -Cpalkyl);

each R* is independently selected from hydrogen, hydroxyl, amino, and (C;-Cyalkyl;

each R’ is independently selected from {C)-Cgalkyl, (€ -Coihaloaliyl, (C5-Coleyeloalkyl,
halogen, cyane, hydroxyl, hydroxy(C-Ceralkyl, (C-Cylalkony, (Ci-Catkoxy(C-Cylalkyl, amino,
{Ci-Coalkylamino, {C-Calalkyl{(C-Chaltky hamine, aryl, heteroaryl, aryl{C-Celalkyl,
heteroarvi(C-Celalkyl, and heterocycloalkyl;

R is hydrogen, (C,-Coalkyl, (C1-Colhaloalkyl, (Cs-Coleycloalkyl,
{C-Culalkony(C-Caialkyl, aryl, hetervaryl, aryl{C,-Ceialkyl, heteroaryl(Cy-Celalkyl, or
heterocycloalkyl;

1Y is hydrogen, (Ci-Cealkyl, or (C,-Cothaloalkyl; and

R is (C-Coatkyl, (C-Cohaloalkyl, (C3-Coleycloalkyl, halogen, cyano, hydroxyl,
hydroay{C-Cepalkyl, (C-Colalkoxy, (C-Caalkoxy(Ci-Colalkyl, -(Co-CaialkyHCOR,
“({Co-C3)alkyHCONRRY, amino(C)-Coatkyl, (C-Coalky)({(C-Coalkytamino(C;-Cealkyl,
(Ci-Chralkylamino(C;-Cglalkyvl, amino, (C-Coalkylamino, ((Ci-ClalkyH{C-Coalkylamine, aryl,
heteroaryl, aryi{C;-Cglalkyl, heteroaryl{Cy-Celalkyl, or heterocycloalkyl;

or a pharmaceutically acceptable salt thereof

Another particular embodiuent of the invention is a compound of Formula (Ia) whercin:

mis i;

nis 1 or2;

X!, X, X°, and X" are cach independently a carbon atom substituted by hydrogen, halogen,
cyang, (C-Coalkyl, (Ci-Cohaloalkyl, (C;-Chalkoxy, or ({C-CaalkyD{(Ci-CylalkyDamino,
wherein 2-4 of X', X7, X7, and X* are a carbon atom substituted by hydrogen;

! is NH and Y* is a bond:

&', K% K, and K* are cach independently a carbon atom substituted by hydrogen, halogen,
(Cy-Coyalkyl, (Cr-Coatkoxy, ot {((C-CalkyD((Cr-Caalkyhamino, wherein 2-4 of K', K2 K7, and
K* are a carbon atom substituted by hydrogen;

Zis O, NH, -N(C,-Clalkyl, or 2 bond;

Al and A" are each independently selected from CH and C((Cy-Cyialkyl), and one of A

and A7 is O or § and the other is N;
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R is phenyl optionally substituted one or two times, independently, by halogen,
{Ci-Chalkyl, (C-Cphaloalkyl, cyano, (C-Chlalkoxy, or ({C-CoalkyD{(C;-Cylalkyhamino;

R” is hydrogen;

R and R™ are cach independently hydrogen or methyl;

each R is independently selected from hydrogen, (C-Cyalkyl, (C;-Cyatkylamine,
{(Cr-CpalkyDH{C-CpalkyDamino, and (C;-Cylalkoxy; and

each R* is independently selected from hydrogen, hydroxyl, amino, and (C;-Cy)alkyl;

or a pharmaceutically acceptable salt thereof.

Specific compounds of this jnvention include:
N-{{4-chloro-2-methylpheny{p-tolyhimethy])-2-(4-((3,5-dimethy lisoxazol-4-yhmethoxy)phenyl)
acetamide ;
N-{{4-chioro-2-methylphenyl{4-chlorophenyDmethy i)-2-(4-{(3,5-dimethylisoxazoi-4-
yhmethoxyphenyhacetamide;
N-{his{2-chlorophenylmethyD-2-(4-((3,5-dimethylisoxazol-4-yhmethoxyyphenyhacetamide;
N-(di-p-tolylmethyD)-2-(4-((3,5-dimethylsoxazol-4-ylmethoxy jpheny Dacetamide;
2-(4-{{3,5-dimethylisoxazol-4-ylimethoxy ipheny}-N-(1 -phenyl- I-(p-tolylicthy Dacetamide;
N-{{(4-chloropheny)(2 4-dimethylpheoyDmethyb-2-(4-(2-(3,5-dimethylisoxazol-4-
vhethoxyphenvhacetanide 3
N-{{4-chisrophenyh{phenyDmethy1}-2-(4-(((3,5- dimethylisonazol-4-
yvhmethyD{methyDamino)phenyacetamide;
N-{{4-chiorophenyDi{phenyDmethy h-2-(4-Uhiazol-4-yhmethoxyphenyhacetamide;
N-{{4-chloropheny!){2,4-dimethyiphenyUmethyl}-2-(4-((3-cthyl-5-methylisoxazol-4-
yhmethoxyphenylacetamide;
N-{{4-chicropheny){phenylimethyl}-2-{4-((3-(hydroxymethyl)-5-methylisoxazol-4-
yvhmethoxyphenybhacetamide;
N-{{4-chloropheny{phenyDmethy D)-2-(4-((5-methylisoxazol-3-yhmethoxy phenyllacetanmide;
N-{{4-chlorophenyl(phenyDmethyl}-2-(4-((3,5-dimethylisonazol-4-ylmethoxy jpheny - V-
methylacctamide;
2-(4-((3,5-dimethyhisoxazoi-4-yDhmethoxy)pheny-N-(phenylo-tolylmethy Dacetamide;
N-{{4-chiorophenyD{phenylmethyh-2-(4-{oxarol-5-ylmethoxy)phenylacetamide;
2-({{3,5-dimethylisoxazol-4-yDmethy1)(4-(2-oxo-2-{{phenyi(p-
tolyDmethyhaminojethylphenyllaminoyacetic acid;
N-(bis{4-fluorophenybmethyD-2-(4-((3-(bydroxymethy h-5-methylisoxazol-4-yhmethoxyipheny -

2-methylpropanamde;
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N-{{4-chlorophenyl){phenyDmethy)-2-(4-((3,5-dimethyHsoxazol-4-yDmethoxypbenyl-2-
methylpropanamide;

2-{4-((3,S-diisopropylisexazol-4-yDmethoxy ypheny-N-((2,4-
dimethylphenyh{phenyDmethyDacetamide;

N-{4-((3,5-dimethyhisoxazol-4-yhmethoxy)benzy D)-2-(2,4-dimethy lpheny - NV-maethyl-2-
phenylacetamide;

N-({4-chloropheny D{phenylimethyD-2-(5-((3,5-dimethylisoxazol-4-yDmethoxy ypyridin-2-
yhacctamide;

N-{{4-chlorophenyD{phenylimethy)-2-(4-((3,5-dimethylisoxarol-4-
yhmethylthioiphenyDacctamide;

N-{{4-chloro-2-methylphenyD{phenylmethy)-2-(4-(2-(3,S-dimethylisoxazol-4-yliethyhpiperazin-
{-yDacetamide;

methyl 2-((3,5-dimethylisoxazol-4-yhmethoxy}-5-(2-({(2,4-
dimethylphenyh{phenvlimethy Damino}-2-oxoethylbenzoate;

2-(4-2-(3,5-dimethy isoxazol-4-yH-2-hydroxyethoxy yphenyD)-N-((2 4-
dimethylphenyl)(phenyDmethyDacetamide;

2-amino-2-{4-({3,5-dimethyhsoxazol-4-ylmethoxy jpheay H-N-((2,4-
dimethyiphenyl{phenyDmethy DHacetamide;

N-{{4-chioro-2-methylphenyD{4-chlorophenyDmethy )-2-(4-((3,5-dimethylisoxazol-4-
vhmethoxyphenyhacetamide ;

N-({4-chloro-2-methylphenyH{phenyDmethy)-2-(4-((3,5-dimethylisoxazol-4-
yhmethoxyphenyhacetamide ;

2-{4-((3,5-dimethylisoxazol-4-yhmethoxy jphenyl-N-({4-
methoxyphenylypheny hmethyllacetamide;

N-{bis{4-methoxyphenyDmethyD-2-{4-((3,5-dimethylisoxazol-4-yhmethoxyphenylacetamide ;

2-(4-((3,5-dimethyhisoxazol-4-yhmethoxy iphenyl)-V-((2-
methoxyphenyli(phenylmethyDacetamide ;

N-{{4-(dimethylamino)phenyl) (phenyhmethyD)-2-(4-((3,5-dimethylisoxazol-4-y1}
methoxyiphenyhacetamide ;

N-{(2-{dimethylaminoiphenyl) (pheayHmethyi}-2-(4-((3,5-dimethylisoxazol-4-
yvhmethoxyphenylacetamide ;

2-{4-((3,5-dimethylisoxazol-4-yUmethoxyphenyl)-N-({4-fluoropheny{phenyDmethyljacetamide ;

N-{bis{4-fluorophenyhmethy}-2-(4-((3,5-dimethylisoxazol-4-ylimethoxyiphenyDacetamide ;

N-{{4-chioro-2-methy ipheny(pyridin-4-yhmethy!)-2-(4-((3,5-dimethylisoxazol-4-
yhmethoxyphenyhacetamide ;
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N-((2-chioro-4-mocthylpheny D{4-chlorophenyDmethy 1)-2-(4-((3,5-dimethylisoxazol-4-
yvhmethoxyphenybhacetamide ;

N-{{4-chloropheny!){o-tolylmethy!)-2-(4-((3,5-dimethylisoxarol-4-vlymethoxy) phenylacetamide

2-{4-((3,S-dimethylisoxazol-4-yDmethoxyphenyl)-N-((2 4~
dimethylphenyh{phenylmethy Hacctamide;

N-{(2-chioro-4-methy Ipheny{phenyDmethyl-2-(4-((3,5-dimethylisoxazol-4-
yhmethoxyphenyDacetamide;

2-(4-((3 5-dimethylisoxazol-4-ylimethoxypheny-N-(phenyi{m-tolybmethyliacetamide;

2-(4-((3,5-dimethyhisoxazol-d-yDmethoxy ipheny-N-((4-isopropylphenyl{(phenyDmethyl)
acetamide;

N-{{4-chioro-2-methylphenyeyclopropyhmethyl}-2-{4-((3,5-dimethylisoxazol-4-
yhmethoxyphenyhacetamide ;

N-{cyclohexyl(2,4-dimethyiphenyDhmethyl)-2-(4-((3,5-dimethylisoxazol-4-
yhmethoxyphenylacetamide;

2-(4-((3,5-dimethyhisoxazoi-d-yDhmethoxy))phenyl-N-(1-(2,4-dunethylpheny)-2-
methyipropyhacetamide;

2-(4-((3 5-dimethylisoxazol-4-ylmethoxypheay}-N-( 1 -{(p-tolylicyclohexyliacetaraide;

2-(4-((3,5-dimethyhisoxazol-4-yDmethoxyphenyl-NV-(1-phenyicyelohexyliacetamide;

N-{(3,4-dichloropheny Y phenyhimethyD-2-(4-((3,5-dimethylisoxazol-4-
vhmethoxyphenyhacetamide;

N-{{4-chloropheny])(2,4-dimothylphenyDmothy-2-(4-((3,5-dimethylisoxazol-4-
vhmethoxy)pheoyhacetanide;

2-(4-((3,5~-dimethylisoxazol-4-yDmethoxy )phenyl)-¥-((2,4-dimethyipheny{4-

flucrophenyDmethyvDacotanude;

2-{4-((3,5-dimethylisoxazol-4-ylmethoxy )phenyl}-N-((2, 4-dimethylphenyl y(4-
methoxyphenylymethyDacetamide;

N-{di-o-tolvlmethyl)-2-(4-(2-(3,5-dimethylisoxazol-4-yhethoxy)phenyl jacctamide;

2-(4-(2-(3,5-dimethylisoxazol-4-yhethoxyyphony!)-N-((2,6-dimethylphenyly{phenylmethyl) acetamide;

2-(4-(2-(3,5-dimethylisoxazol-4-yhethoxy iphenyh-N-((2-isopropyipheny D o-tolyDmethyl)
acctanude;

2-(4-((3,S-dimethylisoxazol-4-y Dmethoxy)phenyl-N-{ 1-(3,5-dimethyipyridin-2-y1)-4-
methylpentyDacetamide;

N-{{4-chlorophenyl}(2.4-dimethylphenylimethyl-2-(4-(2-(3,5-dimethylisoxazol-4-

yvhethoxy)phenyljacetamide ;
20
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N-{{(4-chlorophenyl{o-telyUraethyl)-2-(4-(2-(3 5-dimethylisoxazol-4-yhicthoxy) phenyljacetamide

N-{{4-chioro-2-methylphenyD{phenyDmethyl}-2-(4-(2-(3,5-dimethylisoxazol-4-
yhethoxyphenyhacetamide ;
2-{4-(2-(3,5~-dimethylisoxazol-d-ylethoxypheryi-N-(pheoyl(o-tolylimethyDacetamide ;

N-{di-p-tolylmethyl)-2-{4-(2-(3,5-dimethylisoxazol-4-vhethoxyphenylacetamide;

N-{{4-chloro-2-methyiphenyhip-tolylmethyD-2-{4-(2-(3,5-dimethylisoxazol-4-yhethoxyviphenylacetamide;

N-{(2-chloro-4-methylphenylj{4-chliorophenymethyl)-2-(4-(2-(3,5-dimethylisoxazol-4-
vijethoxy)phenyljacetamide ;
N-{(2-{(dimethylaminopheny) {phenylmethy}-2-{4-(2-(3,5-dmmethyhsoxazol-4-
yhethoxy)phenyljacetamide;
N-{{4-chicropheny{phenyDmethyl}-2-(4-((3,5-dimethyiisoxazoi-4-yDmethoxy)-3-
fluorophenyljacctamide;
N-{{4-chicropheny D{phenyDmethyh-2-(4-((3,5-dimethylisoxazol-4-yDmethoxy)-2-
fluorophenyiacetamide ;
N-((4-chloropheny])(phenyhmethyl)-2-(4-((2-methylthiazol-4-vmethox yphenylacetamide ;
N-((4-chloropheny(phenyDmethy])-2-(4-((5-cyclopropylisoxazel-3-yhmethoxy yphenyhacetamide ;
2-(4-((3 5-dimethylisothiazol-4-y Dmethoxypheny - N-(pheny i p-toly hmethylacetamide ;
2-(4-((5-methyl-1,2,4-oxadiazol-3-ymethoxy phenyD-N-{phenyl{p-tolyDmethylacetamide;
2-(4-({5-cthyl-1,2,4-oxadiazol-3-yhmethoxyphenyl)-N-(phenyvl{(p-tolylmethylacctamide;
2-(4-((3-methyl- 1,2, 4-oxadiazol-5-vmethoxy pheny - N-{phenyl{(p-toly DmethyDacetamide ;
2-(4-{{5-methyl-1,3,4-oxadiazol-2-ylraethoxy pheny D-N-{phenyl{(p-tolyhmethyacetamide ;
2-(4-((3,5-dimethylisoxazol-4-yhmethoxy)phenyD-N-{(4-methoxy-2-
methylphenyh{phenyDmethyDacetamide ;
N-{(Z-chioro-4-methylpheny D phenyhmethyl-2-(4-{(3-(hydroxymethyl)-5-methylisoxazol-4-
yhmethoxyphenyhacetamide ;
N-{(2 4-dimethyiphenyl{phenyDmethyl}-2-{(4-((3-(hydroxymethyl)-5-methylisoxazol-4-
yvhmethoxyphenylacetamide ;
2-(4-{(3,5-dimethyhisoxazol-4-yDmethoxy)phenyl-N-(phenyl(4-
(rifluoromethyDphenylimethyDacetanide;
N-{{4-chlorophenyli{phenyDmethyl}-2-(4-((3,5-dimethviisoxazol-4-

yhmethoxyphenyhpropanamide;

N-({4-chloropheny D phenyl mmethyl-2-(4-(2-(3,5-dimethylisoxazol-4-yhethoxypheny Dacetamide ;

~

2-{4-((3-ethyl-S-methylisoxazol-4-yhimethoxyipheny}-N-(pheny Hp-tolyDmethy Hacetamide;
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N-{di-p-tolyimethyH-2-(4-(1-(3,3- dimethylisoxazol--!i-v yvhethoxy)phenyljacetamide;
N-{{4-chlorophenyl¥phenylmethy H-2-(4-((3-ethyl-5-methylisoxazol-4-
yhmethoxyphenyhacetamide ;

s

N-{{4-chloropheny{phenyDmethy -2 -(4-((3-methylisoxazol-4-ylmuethoxy iphenyllacetamide ;

N-{{4-chloropheny!{phenyimethyvi)-2-(4-(soxarol-4-yhuethoxyphenyhacetamide ;

N-{{4-chlorophenyD){phenylmethyl)-2-(4-((S-methylthiazol-4-yimethoxyphenyhacotamide ;

2-(4-chlorophenyh-N-(4-((3,5-dimethylisoxazol-4-ymethoxy yhenzy 1)-2-phenylacetamide;

2-(1-(3,5-Dimethyhsoxazol-4-yi-2-(4-C2-(((2,4-dimethylpheny D phenyDmethyhamino )-2-

oxoethy Dphenoxyethoxy)-2-methylpropancic acid;
- N-{(4-chloro-Z-methylphenyD{4-chlorophenylmethy])-2-(4-((3.5-dimethylisoxazol-4-

yhmethoxyphenyhacetamide;

(R )-N-{(4-chloro-2-methylpheny{4-chlorophenylmethy)-2-(4-((3,5-dimethylisoxazol-4-
yhmethoxyphenylacetamide;

4-({4-(2-{((4-chloro-2-methylphenyH{phenylimethyDamino)-2-oxocthy Dphenoxy methyl}-5-
methylisoxazole-3-carboxyhie acid;

2-((3,5-dimethylisoxazol-4-vhmethoxy }-53-(2-(((2,4-dimethylphenyD{phenylmethyDamine - 2-
oxoethyhbenzoic acid;

2-{4-{(3,5-dimethylisoxarol-4-yUmethoxy)phenyl)- i-(1-phenyl-3,4-dibydroisoquinolin-2(1 H)-
yhethanone;

N-{{4-chioro-2-methyIpheny{4-chlovophenylmethyh-2-(4-(2-(3,S-dimethylisoxazol-4-
yhethoxy yphenyhacetamide;

2-(4-(2-(3,5-dimethylisoxazol-4-yhethoxy)phenyl)-N-{(2,4-
dimethyipheny{phenyDmethy DHacetamide;

N-{bis(2-chlorephenylmethyD)-2-(4-((3,5-dimethylisoxazol-4-yhmethoxyphenyhacetamide;

2-{4-((3-ethyl-S-methylisoxazol-4-yhimethoxy iphenyl}-N-(pheny Ho-tolyDmethy Hacetamide;

and pharmaccutically acceptable salts thereof.

The meaning of any functional group or substitaent thereon at any one occcurrence in
Formula (1}, or any subformula thereof, is independent of its meaning, or any other functional
group's or substituent’s meaning, at any other cccurrence, unless stated othorwise,

The compounds according to Formulda (1) may contain one or more asymmetric conters

{also referred to as a chival conter) and may, therefore, exist as individual cnantiomers,

diastercomers, or other stercoisomeric forms, or as mixtures thereof,  Chiral centers, such as chiral

carbon atoms, may also be present in 3 substituent such as an alkyl group. Where the
stercochemistry of a chiral center present in Forowida (1), or in any chemical structure Ulustrated

e
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herein, is not specified the structure is fntended to encompass all individual stereoisomers and all
mixtures thereof.  Thus, compounds according to Fornula (1) containing one or more chiral center
may be used as racemic mixtures, enantiomerically enriched mixtures, or as enantiomerically pure
individual sterecisomers.

Individual sterecisomers of a compound according to Forraula (1) which contain one or
more asymmetric centers may be resolved by methods known to those skilled in the art. For
example, such resclation may be carried out (1) by formation of diasteresisomeric salts, complexes
or other derivatives; (2) by selective reaction with 2 stereoisomer-specific reagent, for example by
enzymatic oxidation or reduction; or (3} by gas-liquid or liquid chromatography in a chiral
environmerd, for example, on a chiral support such as silica with a bound chiral igand or in the
presence of a chiral solvent.  The skilled artisan will appreciate that where the desired
stereoisomer is converted tnto another chemical entity by one of the separation procedures
described above, a further step is required to liberate the desived form.  Altematively, specific
stercoisomers may be synthesized by asyrametric synthesis using optically active reagents,
substrates, catalysts or solvents, or by converting one enantiomer to the other by asymmetric
transformation.

“Enantiomerically enriched” refers to products whose enantiomeric excess is greater than
zero.  For example, enantiomerically euriched refers to products whose cnantiomeric oxcess is
greater than S0% ce, greater than 75% ee, and greater than 90% ce.

"Enantiomeric excess” or "ee” is the excess of one enantiomer over the other expressed as a
percentage.  As a resull, since both enantiomers are present in equal amounts in 3 racemic
mixture, the cnantiomeric excess is zero (0% ee).  However, if one cnantiomer was enwiched such
that it constitutes 93% of the product, then the enantiomeric excess would be 90% ec (the amount
of the enriched enantiomer, 95%, minus the amount of the other enantiomer, 5%,

“Enantiomerically pure” means products whose enantiomeric excess is 99% ec or greater.

When a disclosed compound or its salt is named or depicted by structure, it is to be
understood that the compound or salt, including solvates (particalarly, hydrates) thereof, may exist
in crystalline forms, non-crystaliine forms or 2 mixtare thereof.  The compound or salt, or solvates
{particularly, hydrates) thereof, may also exhibit polymorphism (i.e. the capacity to occur in
different crystalline formas). These different crystalline forms are typically known as
“polymorphs.” Tt is to be understood that when named or depicted by structure, the disclosed
compound, or solvates {particularly, hydrates) thercof, also include all polymorphs thercof.
Polymorphs bave the same chemical composition but differ in packing, geometrical arrangement,
and other descriptive propertics of the crystalline solid state.  Polymorphs, therefore, may have

different physical properties such as shape, density, hardness, deformability, stability, and
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dissolution propertics.  Polymorphs typically exhibit differont melting points, IR spectra, and
X-ray powder ditfraction patterns, which may be used for identification.  One of ordinary skill in
the art will appreciate that different polymorphs may be prodoced, for example, by changing or
adjusting the conditions used n crystallizing/recrystallizing the compound.

For solvates of the compounds of Formula (1), or salts thereof, that are in crystalline form,
the skilled artisan will appreciate that pharmaceuatically acceptable solvates may be formed wheremn
solvent molecules are incorporated into the crystalline lattice during crystallization.  Solvates may
involve nonaqueous solvenis such as ethanol, isopropancl, DMSG, acetic acid, ethanolamine, and
cthyl acetate, or they may imvolve water as the solvent that is incorporated into the crystalline
lattice.  Solvates wherein water is the solvent that is incorporated into the crystalline lattice are
typically referred to as "hydrates.”  Hydrates include stoichiometric hydrates as well as
compositions containing variable amounts of water.  The invention inchudes all sach solvates.

Because of their potential use in medicine, the salts of the compounds of Formula () are
preferably pharmaceutically acceptable.  Suitable pharmaceutically acceptable salts include thoese
described by Berge, Bighley and Monkhouse . Pharm.Sci (1977) 66, pp 1-19. Salis encompassed
within the term "pharmacentically acceptable salts”™ refer to non-toxic salts of the compounds of
Fornmwula ().

Salts of the compounds of Formula (1) containing a basic amine or other basic functional
group may be prepared by any suitable method known in the art, mclading treatment of the free
base with an tnorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like, or with an organic acid, such as acetic acid, trifluoroacetic acid,
maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid,
glyeolic acid, salicybic acid, pyranosidyl acid, such as glucuronic acid or galacturonic acid, alpha-
hydroxy acid, such as citric acid or tartaric acid, amine acid, such as aspartic acid or ghutamic acid,
aromatic acid, such as benzoic acid or cinnamic acid, sulfonic acid, such as p-toluenesulfonic acid,
methanesulforic acid, ethancsulfonic acid or the like.  Examples of pharmaceutically acceptable
salts include sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates, chiondes, bromides,
iodides, acetates, propionates, decancates, caprylates, acrylates, formates, isobutyrates, caproates,
heptancates, propiolates, oxalates, malonates succinates, suberaies, sebacates, fimarates, maleates,
butyne-1,4-divates, hexyne-1,6-dioates, benzoates, chlorobenzoates, methylbenzoates,
dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, phenylacetates,
phenylpropionates, phenylbutrates, citrates, lactates, y-hydroxybutyrates, glycolates, tartrates
mandelates, and sulfonates, such as xylenesulfonates, methanesulfonates, propanesulfonates,

naphthalene- I-sulfonates and naphthalenc-Z-sulfonates.
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Salts of the compounds of Formula (1) containing a carboxylic acid or other acidic
functional group can be prepared by reacting with a suitable base.  Such a pharmaceutically
acceptable salt may be made with a base which affords a pharmaceutically aceeptable cation, which
tnclades alkali metal salts {especially sodium and potassium), alkaline earth metal salts (especially
calciom and magnesiom), alundoum salts and amomonium salts, as well as salts made from
physiclogically acceptable organic bases such as trimethylamine, fricthylamine, morpholine,
pyridine, piperidine, picoline, dicyclohexylamine, NN -dibenzylethylenediamine, 2-
hydroxyethylamine, bis-(2-hydroxyethyhamine, tri-(Z-hydroxyethyDamine, procaine,
dibenzylpiperidine, dehydroabietylamine, NN -bisdchydroabictylamine, glocamine, V-
methylglucamine, collidine, quinine, quincling, and basic amino acid such as lysine and arginie.

Other non-pharmaceutically acceptable salts, e.g. trifluorcacetate, may be used, for
example in the isolation of compounds of the invention, and are included within the scope of this
invention.

The invention includes within us scope all possible stoichiometric and non-stoichiometric
forms of the salts of the compounds of Formula (1),

If a compound of Formmla (1) containing a basic amine or other basic functional group is
isolated as a salt, the corresponding frec basc form of that compound may be prepared by any
suitable method known to the art, including treatment of the salt with an inorganic or organic base,
suttably an inorganic or organic base having a higher pK, than the free base form of the compound.
Similarly, if 2 compound of Formula (I) containing a carboxylic acid or other acidic fimctional
group is isolated as a salt, the corresponding free acid form of that compound may be prepared by
any suitable method known to the art, inclading treatmaent of the salt with an inorganic or organic
acid, suitably an norganic or organic acid having a lower pK, than the free acid form of the
compound,

The invention also includes various deuterated forms of the compounds of Fornmula (1),
Each available hydrogen atom attached 1o a carboun atom may be independently replaced with g
deuterium atom. A person of ordinary skill in the art will know how to synthesize deuterated
forms of the compounds of Formuola (I).  Commercially available deuterated starting materials
may be employed in the preparation of deuterated forms of the compounds of Formuda (13, or they
may be synthesized using conventional techniques employing deuterated reagents (¢.g. lithium
aluminum deuteride or sodium borodeuteride).  See for example the compound of Example 5,
N-({4-chlorophenylX 2,4-dimethylpheny Dmethyl)-2-(4-((3,5-dimethylisoxnazol-4-

yhmethoxy)phenylacetamide-d).
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Methods of Use

Modulators of RORy can be usetidd in the treatment of diseases mediated by RORy,
particularly autonmmune or nflammatory diseases and cancer.  Such mflammatory or autoimmune
diseases include multiple sclerosis, rheumatoid arthritis, psoriasis, Crohn’s disease, inflammatory
bowel discase, grafi-versus-host discase {GVHID), Sjorgen’s syndrome, optic neuritis, chronic
obstructive pulmonary diseasc, asthma, type | diabetes, neuromyelitis optica, myasthenia gravis,
uveitis, Behcets disease, Guillain-Barre syndrome, psoriatic arthritis, Graves® disease, allergic
contact dermatitis, systemic lupus erythematosus, cutancous lupus orythematosus, ankylosing
spondylitis, Hashimoto Thyroiditis, dry eye and glomerulonephritis, myocarditis, cspecially
psoriasis  Such cancers include multiple myeloma and Iytic bone discase associated with multiple
myeloma, acute myelogenous leukemia {AML), head and neck squamous ccll carcinoma, bladder
carcinoma, gastric cancer, hepatoceliular carcinoma, melanoma, medulioblastoma and colon
cancer.  Accordingly, in another aspect the invention is directed to methods of treating such
diseases using a compound of Formula (1) or a pharmaceutically acceptable salt thereof, The
methods of treatment of the invention comprise administering an effective amount of a compound
according to Formula (1) or a pharmaceutically acceptable salt thereof to a patient (particularly a
human) in need thereof.

In a further aspect, the jovention s divected to a conpound of Formula (T} ora
pharmacceutically acceptable salt thereof for use i therapy. In particular, for use in the treatment of
discases mediated by RORy, particularly sutoimmume or inflammatory diseases and cancer, such ag
those disciosed above.

In a further aspect, the invention is directed to the use of a compound of Formula (Tyora
pharmaceutically acceptable salt thereof in the mamifacture of a medicament for the treatment of
diseascs mediated by RORy, particularly autoinimune or inflammatory diseases and cancer, such as
those disclosed above.

As used herein, "treatment” in reference to a condition means: (1) the amelioration or
prevention of the condition being treated or one or more of the biological manifestations of the
condition being treated, (2) the mterference with (a) one or more points in the biclogical cascade
that fcads to or is responsible for the condition being treated or (b} one or more of the biological
manifestations of the condition being treated, or (3) the alleviation of one or more of the symptoms
or effects associated with the condition being treated.

As mdicated above, “treatment” of a condition includes prevention of the condition.  The
skilled artisan will appreciate that "prevention” is not an absolute torm.  In medicioe, "prevention”

18 understood to refer to the prophylactic administration of a drug to substantially dimduish the
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likelihood or severity of a condition or biolegical manifestation thereof, or to delay the onset of
such condition or biological manifestation thereof.

An "effective amount” means that amount of a drug or pharmaceutical agent that will
elicit the biological or medical response of a tissae, system, animal or homan that is being sought,
for instance, by a researcher or climcian.  Furthermore, the term “therapeutically cffective
amovnt” means any amount which, as compared to a corresponding subject who has not received
soch amount, results in inproved treatment, healing, prevention, or amelioration of a disease,
disorder, or side effect, or a decrease in the rate of advancement of a discase or disorder.  The term
also includes within its scope amounts effective to enhance normal physiological fimetion.

As used herein, "patient” refers to g human or a mammal, especially a buman.

The compounds of the invention may be administered by any suitable route of
administration, inchuding both systemic administration and topical administration.  Systemic
administration includes oral administration, parenteral adminisiration, transdermal administration,
rectal administration, and administration by inhalation.  Parenteral administration refers to routes
of administration other than enteral, transdermal, or by inhalation, and is typically by injection or
infusion. Parenteral administration inchudes intravenous, intramuscular, and subcutansous
injection or infusion.  Inhalation refers to administration into the patient’s hings whether inhaled
through the mouth or through the nasal passages.  Topical administration includes application to
the skin as well as intraocular, otic, intravaginal, and intranasal admimstration,

The compounds of the imvention may be administered once or according to a dosing
regimen wherein a number of doses are administered at varying intervals of time for a given period
of time.  For example, doses may be administered one, two, three, or four times per day.  Doses
may be administered until the desived therapeutic effect is achieved or indefinitely 10 maintain the
desired therapeutic effect.  Suitable dosing regimens for 8 compound of the invention depend on
the pharmacokinetic propertics of that compound, such as absorption, distribution, and half-life,
which can be detormived by the skilled artisan.  In addition, suitable dosing regimens, including
the amount admimstered and the duration such regimens are adnunistered, for a compound of the
invention depend on the condition being treated, the severity of the condition being treated, the age
and physical condition of the patient being treated, the medical history of the paticot to be treated,
the nature of concurrent therapy, the particular route of administration chosen, the desired
therapeutic etfect, and like factors within the knowledge and expertise of the skilied artisan. It
will be further enderstood by such skilled artisans that suitable dosing regimens may require
adjustment given an individual patient's responsc to the dosing regimen or over time as individual

atient needs change.  Typical daily dosages range from 1 mg to 1600 mg,
= ¥ ¥ = & =] =
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It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of Fornuida (1), which may be made prior 1o a final deprotection stage, may not possess
pharmacological activity as such, but may, in certain instances, be administered orally or
parenterally and thereafter metabolized in the body to form compounds of the invention which are
pharmacologically active.  Such derivatives may therefore be described as “prodrugs”.  Further,
certain compounds of the invention may act as prodrugs of other compounds of the mvention.  All
protected derivatives and prodrogs of compounds of the invention are included within the scope of
the invention.

Exarpics of suitable pro-drugs for the compounds of the present invention are deseribed in
Drrags of Today, Volume 19, Number 9, 1983, pp 499 - 538 and in Topics in Chensiry, Chapter
31, pp 306 - 316 and in “Design of Prodrags” by H. Bundgaard, Elsevier, 1985, Chapter | (the
disclosures in which documents are incorporated herein by reference). It will further be
appreciated by those skilied in the art, that certain moicties, known to those skilled in the art as
“pro-moietics”, for exaraple as described by H. Bundgaard in “Design of Prodrugs” {the disclosure
i which document 1s incorporated herein by reference} may be placed on appropriate
fumctionalities when such fimctionalities are present within compounds of the invention.

Preferred “pro-moieties” for compounds of the invention include: gster, carbonate ester, hemi-ester,
phesphate ester, nitro ester, sulfate ester, sulfoxide, amide, carbamate, azo-, phosphamide,
glycoside, ether, acetal, and ketal derivatives of the compounds of Fornusla (1)

Administration of a compound of the invention as a prodrug may enable the skilled artisan
to do one or more of the following: (a) modify the onset of the compound in vive; (b) modify the
duration of action of the compound in vivo; (¢) modify the transportation or disiribution of the
compowmd in vive; (d) modify the solubility of the compound in vivo; and (¢} overcome or
overcome a side effect or other difficulty encountered with the compound.

The invention further inclades the use of compounds of the invention as an active
therapeutic substance, n particular in the treatment of discases mediated by RORy.  To another
emboediment, the invention relates 1o the use of compounds of the Invention in the preparation of a
medicament for the treatment of diseases mediated by RORy.

Examples of such discases incinde autoimmunc or inflammmatory diseases such as multiple
sclerosis, theumatoid arthritis, psoriasis, Crohn’s discase, inflanunatory bowel discase, Sjorgen’s
syndrome, optic neurttis, chronic obstractive pubmonary disease, asthma, type [ diabetes,
neuromyelitis optica, Myasthenia Gravis, vveitis, Guillain-Barre syndrome, psoriatic arthritis,
Graves’ discase, allergic contact dermatitis, systemic lupus erythematosus, cotancous fupus
erythematosus, ankylosing spondylitis, Hashimote Thyrotditis, Dry Eye, glomerulonephritis,

myocarditis and cancer diseases including multiple myeloma and Ivtic bone discase associated with
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muitiple rayeloma, acute myclogenous leukemia {AML), bead and neck squanmous cell carcinoma,
bladder carcinoma, gastric cancer, hepatocellular carcinoma, melanoma, medulloblastoma and
colon cancer.

The invention inclades the use of compounds of the invention for the preparation of a
composition for treating or ameliorating diseases mediated by RUORY in a subject inneed thereof,
wherein the composition comprises a mixture of one or more of the compounds of the invention
and an optional pharmaceutically aceeptable exeipient.

The compounds of the invention may be used alone o in combination with one or more
other therapeutic agents.  Accordingly the present invention provides a combination comprising
compound of Fornla (D) or a pharmaceutically acceptable salt thereof and oune or more other
therapeutic agents.  Such combinations may be presented individually (wherein each active is in
separate composition} or the actives are presented in a combined composition.

This invention provides a combination of a compound of Formula (I3, or a
pharmaceutically acceptable salt thereof, and one or more therapeoutic agents for the treatment of an
milanmmatory disease and/or an autoimnume disease, for example, a TNF-a inhibitor; a non-
selective COX-VCOX-2 inhibitor; a selective COX-2 inhibitor, sach as celecoxib; agents mehuding
methotrexate, leflunomide, sulfasalazine, azathioprine, penicillamine, bucillamine, actarit,
mizoribine, lobenzarit, hydroxychloroquine, d-penicillamine, aurothiomalate, auranofin, parenieral
and/or oral gold, cyclophosphamide, a BAFF/ APRIL inhibitor, CTLA-4-1g, or a mimetic of
CTLA-4-1g; S-lipoxygenase {5-LO} inhibitor, or a S-lipoxygenase activating protein (FLAP)
antagonist; a levkotriene modifier, inclading a leukotriene receptor antagonist, such as mountehikast,
zafirlukast, praniukast; a phosphodicsterase type 1V (PDE-1V) inhibitor, such as cilomilast {ariflo)
or roflumilast; an antihistamine H1 receptor antagonist; anncholinergic agents such as muscarinic
antagonists (ipratropium bromide and tiotropium bromide), as well as selective muscarinic M3
antagonists; P-adrenoceptor agonists such as salmeterol, formoterol, arformoterod, terbutaline,
metaproterenol, albutero] and the like; 2 DP receptor antagonist, such as S-5751 and laropiprant; TP
receptor antagonists such as seratrodast; neurokinin antagonists { 1 NK2); VL A-4 antagonists; a
corticosteroid, such as triamcinolone acetonide, budesonide, beclomethasone, fluticasone and
mometasone; insulin-like growth factor type 1 (IGF-1) mimetic; kinase mhibitors incloding Janus
Kinase inhibitors (e.g., JAK 1 and/or JAK2 and/or JAK 3 and/or TYKZ), p38 MAPK, Svk or
KKZ; rituximab; selective co-stimulation modulator such as abatacept; 1L-1 inhibitor anakinra, 1L-
6 inhibitor tocilizvmab, and IL12/1L-23 inhibitor ustekimumab; anti-1L17 antibody, anti-1IL17R
antibody, anti-IL21 antibody, or anti-1L.22 antibody, S1P1 agonists including fingolimod; interferon
beta 1; natalizumab; a mTOR inhibitor such as rapamycin, cyclosporing, tacrolimus; non-steroidal

antiinflammatory agent (NSAID), meluding alminoprofen, benoxaprofen, bucloxic acid, carprofen,
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fenbufen, fenoprofen, fluprofen, flurbiprofen, thuproten, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid, and tioxaprofen,
indomethacin, acemetacin, alclofenac, elidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac,
furofenac, ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and zomepirac,
flutenamic acid, meclofenamic acid, mefenamic acid, niflumic acid, tolfenamic actd, diflunisal and
flufenisal, isoxicam, piroxicam, sudoxicam, tenoxican, acetyl salicylic acid, apazone, berpiperyion,
feprazone, mofebutarone, oxyphenbutazone, phenylbutazone; fumaric acid derivative, BG-12;
chemokine or chemokine receptor inhibitor, such as a CCR-1, CCR-Z, CCR-3 and CCR-9
antagonist.

This fnvention further provides a combination of a compound of Formula (1), or a
pharmaceutically acceptable salt thereof, and one or more therapeutic agents for the treatment of
nuiltiple myeloma, for example, Bortezomib-dexamethasone, Bortezomib-dexamethasone-
cyclophosphamide, Bortezomib—dexamethasone—-lenalidomide, Lenalidomide—-dexamethasone,
Melphalan—preduisonc—thalidomide, Melphalan—prednisone-bortezomib, Melphalan—prednisone—
lenalidomide, Lenalidomide- dexamethasone- clarithromyein and any of the above combinations
plus agents used to treat bone disease in multiple myeloma inchiding bisphosponates, RANK-L
inhibitors such as Denusomab and anabolic bone building drugs such as parathyroid hormone
{(PTH}.

This invention also provides a combination of a compound of Formula (1), or a
pharmaceutically acceptable salt thereof, and one or more therapeutic agents for the treatment of
colon and/or rectal cancer, for example FOLFOX® (leucovorin [folinic acid], 5-Fluoruracii, and
oxaliplatin}, FOLFIRI® (leucovorin, S-Fluoruracil, and irinotecan), CapeOX® {capecitabine and
oxaliplatin), any of the above combinations plus either bevacizumab or cetuximab (but not both), 5-
Fluoruracil and leucovorin, with or without bevacizomab, Capecitabine, with or without
bevacizumab, FOLFOXIRI® (leucovorin, S-Fluoruracil, oxaliplatin, and irinotecan), Irinotecan,

with or without cetuximab, Cetuximab alone, and Panttumumab alone.
> 2

Cempositions

The compounds of the invention will normally, but not necessarily, be formulated into
pharmaceutical compositions prior to administration to a patient.  Accordingly, in another aspect
the invention is divected to pharmaceotical compositions comprising a compound of the invention
and one or more pharmaceutically acceptable excipieni(s).

The pharmaceutical compositions of the invention may be prepared and packaged in bulk
form wherein an effective amount of a compound of the mvention can be extracted and then given
to the patient such as with powders, syrups, and solutions for injection.  Alternatively, the
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pharmaceutical compositions of the invention may be prepared and packaged in vntt dosage form.
For oral application, for example, one or more tablets or capsules may be administered. A dose of
the pharmaceutical composition contains at least a therapeutically effective amount of a compound
of this invention (i.e., a compound of Formula 1 or a salt, particularly a pharmaceutically acceptable
salt, thereof).  When prepared in unit dosage form, the pharmaceutical compositions may contain
from | mg to 1000 mg of a compound of this mvention.

The pharmaceutical compositions of the invention typically contain one compound of the
invention. However, in certain embodiments, the pharmaceutical compositions of the invention
contain more than one compound of the invention.  For example, in certain embodiments the
pharmaceutical compositions of the invention contain two compounds of the invention.  In
addition, the pharmaceutical compositions of the invention may optionally further comprise one or
more additional therapeutically active compounds.

As used berein, "pharmaceutically acceptable excipient” means a pharmaceutically
acceptable material, composition, or vehicle involved in giving form or consistency to the
pharmaceutical composition.  Each excipient must be compatible with the other ingredients of the
pharmaceotical composition when commingled such that interactions which would substantially
reduce the efficacy of the compound of the invention when administered to 2 patient and
meractions which would result in pharmaceutical compositions that are not pharmaceutically
acceptable are avoided.  In addition, each excipient must of course be of sutficiently ligh purity to
render it pharmaceutically acceptable.

The compounds of the mvention and the pharmaceutically accepiable excipient or
excipients will typically be formoulated into a dosage form adapted for administration to the paticnt
by the desired route of administration.  For example, dosage forms include those adapted for (1)
oral admimistration such as tablets, capsules, caplets, pills, troches, powders, syrups, elixers,
suspensions, solutions, ennilsions, sachets, and cachets; (2) parenteral administration such as sterile
sohitions, suspensions, and powders for reconstitution; (3) transderroal administration such as
transdermal patches; (4) rectal administration such as suppositories; (5) inhalation such as dry
powders, acrosols, suspensions, and solutions; and (6) topical administration such as creams,
olntments, lotions, solutions, pastes, sprays, foams, and gels.

Suitable phamaceutically acceptable excipients will vary depending upon the particular
dosage torm chosen.  In addition, suitable pharmaceutically acceptable excipients may be chosen
for a particolar function that they may serve in the composition.  For example, certain
pharmaceutically acceptable excipicnts may be chosen for their ability to facilitate the production
of uniform dosage forms.  Certain pharmaceutically acceptable excipients may be chosen for thewr

ability to facilitate the production of stable dosage forms.  Certain pharmaceutically acceptable
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excipierds may be chosen for their ability to facilitate the carrying or transporting of the compound
or compounds of the invention once administered to the patient from one organ, or portion of the
body, to another organ, or portion of the body.  Certain pharmaceutically acceptable excipients
may be chosen for their ability to enhance patient compliance.

Suitable pharmaceutically acceptable excipients melude the following types of excipients:
diluents, fillers, binders, disintegrants, lubricants, glidants, gramulating agents, coating agents,
wetting agenis, solvents, co-solvents, suspending agents, emulsifiers, sweeteners, flavoring agents,
flavor masking agents, coloring agents, anticaking agents, bemectants, chelating agents,
plasticizers, viscosity increasing agents, antioxidants, prescrvatives, stabilizers, surfactants, and
butfering agents.  The skilled artisan will appreciate that cortain pharmacentically acceptable
excipients may serve more than one function and may serve alternative functions depending on
how much of the excipient is present in the formulation and what other tngredients are present in
the formulation.

Skilied artisans possess the knowledge and skill in the art to cnable them fo select suitable
pharmaceutically acceptable excipients in appropriate amounts for use in the invention. Tn
addition, there are a mumber of resources that are available to the skilled artisan which describe
pharmaceutically acceptable excipicuts and may be useful in selecting suitable pharmaceutically

acceptable excipients.  Examples include Romingion's Pharmaceutical Scicnges (Mack Publishing

Company}, The Handbook of Pharmaceutical Additives (Gower Publishing Limited), and The

Handbook of Pharmaceutical Excipients (the American Pharmaceutical Association and the

Pharmaceutical Pross),

The pharmaceutical compositions of the invention are prepared using techuigues and
methods known to those skilled in the art.  Some of the methods commonly used in the art are
described in Remington's Pharmaceutical Sciences (Mack Publishing Company),

In one aspect, the invention is directed 1o a solid oral dosage form such as a tablet or
capsule comprising a safe and effective amount of a compound of the invention and a diluent or
filler.  Suitable diluents and fillers include lactose, sucrose, dextrose, mannitol, sorbitol, starch
{e.g. corn starch, potato starch, and pre-gelatinized starch}, celhilose and its derivatives (e.g.
microcrystalline cellulose), calcium sulfate, and dibasic calciom phosphate.  The oral solid dosage
form may further comprise a binder.  Suitable binders include starch {c.g. corn starch, potato
starch, and pre-gelatinized starch), gelatin, acacia, sodivm alginate, alginic acid, tragacanth, goar
g, povidone, and cellulose and its derivatives (e.g. microcrystalline cellulose).  The oral sohd
dosage form may further comprise a disintegrant.  Suitable disintegrants inciude crospovidone,

sodium starch glyeolate, croscarmelose, alginic acid, and sodium carboxymethyl celiulose.  The

n
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oral solid dosage form may further comprise a lobricant.  Suitable lubricants include stearic acid,

magnesium stearate, calcium stearate, and tale,
Componad Preparation

The compounds of Formula (I} may be obtained by using synthetic procedures illustrated
m the Scheres below or by drawing on the knowledge of a skilled organic chemist.  The reaction
sequences provided in these Schemes are applicable for producing compounds of the invention
having a variety of different X'-X°, RY, R, R*™, R%, R™ K'-K*, and A-A" groups, as defined above,
cmploying appropriaie precursors.  The skilled artisan will appreciate that if a sobstituent
described herein is not compatible with the synthetic methods described herein, the substituent may
be protected with a suitable protecting group that is stable to the reaction conditions.  The
protecting group may be removed at a suitable point in the reaction sequence to provide a desived
infermediate or target compound.  Suitable protecting groups and the methods for protecting and
de-protecting different substituenis using such suitable protecting groups are well known to those

skilled in the art; examples of which may be found in 1. Greene and P. Wuts, Protecting Groups in

Chemical Synthesis (3rd ed.}, Johm Wiley & Sons, NY (1999).  In some instances, a substituent
may be specifically selected to be reactive under the reaction conditions used.  Under these
circumstances, the reaction conditions convert the selected substituent into another substituent that

is either usetul as an intermediate compound or is a desired substituent in a target compound.

Scheme §
R’ R =g
LKECN LK J\ LK ,J\ X3 /&
xR a xRy NH, S xRy b xR o
[ — ] /. a7 N N 1
x;xz»,x x\xza,x- a ; \xza,x- OH x;\xzax

Conditions: a) R'M gBr or R'Li, THE, NaBH., MeOH; b) NHOHHCL, pyridine; ¢) Zn, BtOH,
NH4(}H, ]\H4OA\C
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Scheme 2
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Conditions: a) K,CO; or Cs,COs or NaH, DMF or acstone or CH3UN; by NaOH, MeOH, H,0; ¢}
(I, EDC, HOBt, BN or DIPEA, DMF or THF or CH.CL; or (1), HATU, NMM, CH,Cl,.

5
Scheme 3
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Conditions: a) {ID), EDC, HOBt, EGN or DIPEA, DMF or THF or CHCly; or (1), HATU, NMM,
CH:Chs b)Y KoCO; or TsCOs or NaH, DMF or acetone or CH3CN (X = Clor Bry; or PPhs, DIAD,
10 THF (X = 0OH).
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Scheme 4
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Conditions: a) KCO5 or CsyCOs or NaH, BME or acetone or CH;CN; b) NaBH,, MeQOH; ¢) SOCI,,
CH,Ch; d) NaCN, K1, MeOH; ¢) NaOH, McOH, H,0.

5
Scheme 5
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Conditions: 8) n-BulLi, RECHO, THF, -78 °C-6 °C; b) SOCL, CH,CL, 0 °Cort; ¢) NaCUN, K,C0;,
DMF, 60 °C; d) NaOH, EtOH, 1.0, reflux; ¢) S04, AcOH, FLO, reflux; £) (TI), EDC, HOBY,

10 Et:N or DIPEA, DMF or THF or CH:CL or (IIT), HATU, NMM, CH:CL; ) K,CO4 or Cs,CO; or
NaH, DMF or acetone or CHONL
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Conditions: a) KHCO,, Ki, CH;CN; by HC, EtO, MeOH; ¢) K,COs, BrORPR®CO,CH,, DMF; d)

LiOH, THF, H.,0; ) (I}, EDC, HOBt, Et;N or DIPEA, DMF or THF or CH,Cl,

Examples

The following exanples Ulustrate the rvention.

These examples are not intended to

timit the scope of the present invention, but rather to provide guidance to the skilled artisan to

prepare and use the compounds, compositions, and methods of the present imvention.

While

particular embodiments of the present invention are described, the skilied artisan will appreciate

that various changes and modifications can be made without departing from the spitit and scope of

the invention.

Compounds names were generated using the software program ChemBioDraw Ultra

V12.0 available from CambridgeSoft Corporation, 100 CambridgePask Drive, Cambridge, MA

02140 USA (hitp:// www.cambridgesoti.com).

Abbreviations

AcOH acetic acid

AIBN azobisisobutyronitrile
AlCH aluminum trichloride
ad. BEOUS

Ax argon gas

Br, bromine

CBry carbon tetrabromide
CCL carbon tetrachloride
CH,Ch dichloromethane
CHLON acetonitrile

CHsl methy! jodide
{CH,0), paraformaldehyde
CH:S0:H methanesulfonic acid
CORC. concentrated

(s, 00, cesium carbonate
CubBr copper{l) bromide
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CuCN copper(l) cvanide

Col copper(}) iodide

{(CGChy, oxalyl chioride

DIPEA N N-diisopropylethylamine
DMAP 4-{dimethylamino)pyridine
DME 1,2-dimethoxyethane

DME N, N-dimethylformamide
DMSO dimethylsulfoxide

EtOAc cthyl acetate

EBC N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
EiN tricthylamine

£60 dicthy! cther

E1OH cthanol

FeSOy, iron{Il} sulfate

h hour(s}

H; hydrogen gas

HATU O-{7-azabenrotriazol-1-yh-N NN ¥ ~tetramethy luronium hexafluorophosphate
HBr hydrobromic acid

H{CH hydrochloric acid

H,O water

HNG, nitric acid

HOBt hydroxybenzotriazole

HPLC high-performance lquid chromatography
HoSO, suHuric acid

I iodine

i-PrMgCl isopropylmagnesium chloride
Ko C(, potassium carbonate
KaFe(CN)e potassium ferricyanide
KO#-By potassiom ferf-butoxide
KsPOy potassium phosphate tribasic
LCMS liquid chromatography mass spectromeiry
LiAlH, fithivm alwminum hydride
LiGH ithiom hydroxide

m-CPBA meta-chloroperbenzoic acid
MeMgBr methyl magnesium bromide
MeOH methanol

Mg magnesium

MgCh magaesiom chioride

min minute(s)

Mu), manganese dioxide

N, nitrogen gas

NaBHy sodivm borohydride

NaCN sodium cyanide

Nay (05 sodivm carbonate

NaH sodium hydride

NaHCO, sodim bicarbonate

NaHSO4 sodium bisulfite

NaN; sodium azide

Ma(H sodium hydroxide

Na,SO4 sodium sulfate

n-Buli n-butylhithiom

NHLC apmnonium chiornide

WM N-methylmorpholing
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PCC pyridintum chiorochromate

P&/C palladium on carbon

Pd{dppHCL  {1,1-bis{diphenylphosphino)ferrocenc]dichlioropalladium(ii)
Pd{PPha)s tetrakis(triphenyiphosphineipaliadium(0}

PhNG, nitrobenzene

POCK phosphoryi chloride

PPhs triphenylphosphine

2 TsOH para-toluene sulfonic acid
Ry retention factor

1t room temperature

R, retention time

S0CH thionyl chloride

TFA trifluoroacetic acid

THF tetrabydrofuran

TLC thin layer chromatography
ST3p 2.4, 6-tripropyl-1,3,5,2 4, 6-tripxatriphosphorinance 2,4, 6-trioxide
Zn zing powder

LCMS Conditions

LCMS-P1: Column: Waters Sunfire C18, 3.5 um, 50 x 4.6 sum;  Temperature: 530 °C;

Maobile Phase: A: water (0.05% TFA) B: acctonitrile (0.05% TFA);  Gradient: 5% B for 0.7 min,
increase to 95% B within 1.2 min, 953% B for 1.6 nun, retum to 5% B within 8.01 mun.;  Flow
Raie: 1.3 mL/min; Detection: PDA 190-400 nm

LOMS-G7:  Column: XBridge C18, 3.6 um, 50 x 4.6 muy;,  Temperature: 50 °C;
Mobile Phase: A: water (0.1% formic acid) B: methanol;  Gradient: 10% B for 0.1 min, increase
10 95% B within 2.5 mun, 95% B {for 2.5 min, return to 10% B within 0.1 oun, 10% B for 2 min.;
Flow Rate: 1.0 mL/min; Detection: PDA 190-400 am

LCMS-GY:  Colummn: XBridge C1&, 3.6 um, 50 x 4.6 mum;  Temperature: 58 °C;
Mobile Phase: A: water {0.1% ammonium acetate) B: methanol;  Gradient: 10% B for 0.2 min,
increase to 95% B within 5 min, 95% B for 2 min, return to 10% B within 0.1 min, 10% B for 2
min.; Flow Rate: 0.8 mL/min; Detection: PDA 190-400 nm

LCMS-G12:  Column: Seafire C18, 5 ym, 50 x 4.6 mm;  Tomperature: 50 °C;  Muobile
Phase: A water (0.1% formic acid) B: methanol;,  Gradient: 30% B for 0.1 min, increase to 90% B
within 4 min, 99% B for 4 mun, return 10 30% 8 within 0.1 min, 10% B for 2 mun.;  Flow Rate:
0.8 mi/min;  Detection: PDA 190-400 nm

LCMS-G30: Column: Eclipse XDR C18, 5 um, 250 x 4.6 mm;  Temperature: 50 °C;
Mobile Phasc: A: water (0.05% TFA) B: acctonitrile (0.053% TFA);  Gradient: 30% B for 0.2 min,
increase 10 95% B within 15 min, 95% B for § min, return to 30% B within 3min 3% B for 5

min.; Flow Rate: 0.8 mL/min;  Detoction: PDA 194-400 nm
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LEMS-X: Colomm: Eclipse XDB C18, 5 um, 150 x 4.6 nun;  Tomperature: 50 °C;
Mobile Phase: A: water (0.1% formic acid) B: acetomitrile (0.1% formic acid);  Cradient: 10% B
for (1.1 min, increase to 90% B within 5 min, 160% within 2 min, 100% B {or 4 min, return to 10%
B within 0.01 min, 10% B for | min.; Flow Rate: 1.0 mL/min; Detection: PDA 190-400 am

LCMS-T1 Colmon: Eclipse XDB C14, 5 um, 150 x 4.6 moy,  Teowperature: 50 °C;
Mobile Phase: water (0.05% TFA) B: acetonttrile (0.05% TFA);,  Gradient: 5% B for 0.1 min,
increase to 95% B within 7 min, 100% within 2 min, return to 5% B within 8.1 man, 5% B for 3

min.; Flow Rate: 1.0 mL/min;  Detection: PDA 190-400 nun

Exampie 1
N-{{4-chioro-Z-methylphenyD{p-tolyhmethyl)-2-(4-((3,5-dimethylisoxazol-4-ylmethoxy jphenyh

acetamide

N
O\/L‘\‘\;/()
|
= i
2N

{a) methyl 2-(4-hydroxyphenyhacetaie

To a sohution of 2-(4-hydroxyphenylyacetic acid (5.0 g, 32.8% mmol) in methanol (75 ml},
HCI gas was purged for 2 hours at § °C.  After completion of the reaction, the reaction mixiure
was cooled to vt and methanol was distilled out under reduced pressure.  The crade obtained was
dissolved in water and neutralized to pH=7 using sodium bi carbonate solution.  The aqueous
layer was cxtracied with cthyl acctate (Z x S0 mL).  The combined organic layers were dried over
Nax 80, and distilled under reduced pressure to provide the title compound.  LOMS-P1: 167.2

IMHHT: Ry 1.276 min

{b) methyl 2-(4-((3,5-dimethylisoxazol-4-yIimethoxyiphenyhacctate

To a solution of methyl 2-(4-hydroxyphenybDacetate (3.0 g, 18.0 romol) in
dimethylformamide (35 mL) was added potassivm carbonate (3.7 g, 27.1 mymol}, and the reaction
mixture was stirred at 1t for 30 min.4-{chloromethy{}-3, 5-dimethyhisoxazole(2.62 g, 21.6 mmol)
was then added and the resulting mixture was stirred at 80 C for 6 h. After completion of the
reaction, water (30 ml) was added and the reaction mixture was extracted with ethyl acetate (2 x
50mL). The organic layer was dried over NapSO, and concentrated to obtain a crude product

which was purified by silica gel column chromatography using (30% EtOAc/hexanes) to provide
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the title compound (3.3 g, 67%).  'H NMR (400 MHz, DMSO-dg} d ppm 7.17-7.20 (d, 2 H),
6.94-6.96 (d, 2 H), 488 (s, 2ZH), 3.60 (5, 3 H), 3.41 (s, 2 H), 2.39(s, 3 H), 2.20 (s, 3 H). MS (ESIH)
= 27612 (M + H).

(¢} 2-(4-((3,5-dimethylisoxazol-4-ylymethoxyphenyhacetic acid

To a sohution of methyl 2-(4-((3,5-dimethylisoxazol-4-yhmethoxy)phenyhacetate (3.2 g,
11.6 mmol) in methanol (35 mbL), sodiom hydroxide {0.93 g, 23.2 mmol) in 50 mL of water was
added dropwise and the reaction mixture was stirred at vt for 2 b, After completion of the
reaction, the methano! was distilled off at reduced pressure and water {50 mb) was added to the
reaction mixture.  The agucous layer was washed with ethyl acetate and discarded.  Then, the
aqueous layer was acidified to pH=3 using 10% Hydrochloric acid and extracted with ethyl acetate
{2 X50mL). The organic layer was dried over Na,S04 and concentrated to provide the title
compound (2.9 g, 95.70%). 'H NMR (400 MHz, DMSO-ds) & ppm 7.03-7.16 (d, 2 H), 6.91-6.93
(d,2H),4.84 (s, 2H}, 346 (s, 2 H), 2.35 (5, 3 H), 2.17 (5, 3 H). MS (ESI+) 262.06 (M + H),

(98]

(d) p-tolylmagnesium bromide

Magnesium turnings {0.224 g, 9.35 mmol) were added to a three neck RBF equipped with
nitrogen flow and cold water condenser.  Anhydrous THF (25 mlL) was added to the reaction
mixture and heated at 70-80 °C. A sohution of {-bromo-4-methylbenzene (0.80 g, 4.67 mmol) n
THF (10 mL) was added over 20 minuotes dropwise to the reaction mixture and the resulting
mixture was refluxed at 80 °C for 2h.  The resulting gray mixtore was cooled to 10 °C and vsed

n next step without further purification.

(¢) (4-chloro-Z-methylpheny Hi{p-tolyDmethanamine

To a schution of 4-chlore-Z-methytbenzonitriie {6.50 g, 3.31 mmol) in anhydrous THF {15
mb) at § °C was added sehition of p-tolylmagnesium bromide in THF (15 mL) slowly over {0
roinutes and the resuiting mixture was allowed to warm to vt. - The reaction mixture was stirred at
1t for § h and heated to 60 °C where it was further stirred for 2 b, After completion of the imine
formation, the reaction mixtore was cooled to 0 °C and § mL of methano! was added very slowly
followed by sodium borohydride ((1.244 g, 6.62 mumol).  The resulting mixture was warmed to 1t
and stirred overmight.  After completion of the reaction, water (10 mi}) was added in to the
reaction nuixture and the mixture was extracted with ethyl acetate (2 X 40mb).  The combined
organic lavers were washed with brine (25 mbL)}, dried over NagSQy, and evaporated to obtained a
crude product which was purified using silica gel column chromatography using 10% cthyl acetate

in hexanes to obtain the title compound (0.40 g, 40.0%) as a light brown oil.  'H NMR (400 MHz,
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DMEB0-de) 8 ppm 7.54-7.56 (d, 1 H), 7.22-728 (4, 1 H), 7.15-721 (m, 3 H), 7.11-7.13 (m, 2 H),
5164, T H), 2.24 (s, 3 H), 2.21 (5, 3 H).
{f) N-({4-chloro-2-methylphenyh{(p-tolylimethyl}-2-{4-((3,5-dimethylisoxazol-4-yDmethoxy)
phenyl} acetamide

To a sohution of 2-(4-((3,5-dimethylisoxazol-4-ylmethoxy)phenyacetic acid (0.20 g
(.766 mimol} in tetrahydroforan (25 mL), EDC (0.20 g, 1.14% mmol) was added portion wise and
the reaction was stirred at 1t for 2 h.{4-chloro-2-methylpheuy J{p-tolyDmethanamine {0.206 g
0.842 mamol), HOBt (0.117 g, (.766 mumol), and tricthylamine (.318 ml., 2.29 mmol) were added
and the reaction mixture was stivred for 24 hat v, After completion of the reaction, water (50
mL) was added to the reaction mixture and the mixture was extracted with ethyl acetate (2 X 50
mL). The organic layer was dried over Na,S0; and concentrated to obtain a crude product which
was purified by silica gel column chromatography  using 30% EtOAc/hexane as mobile phasc to
provide the title compound (0.115 g, 30.74%). LOMS-X1: 4893 {M+H]"; R, =589 min, 'H
NMR (400 MHz, DMSO-dg) d ppmy 8.85-8.87 (d, 1 H), 7.12-7.29 (m, 6 H), 7.01-7.09 (m, 2 H),
6.91-6.99(d, 2H), 6.11-6.13(d, 1 H), 4.88 (5, 2 H), 343 (s, 2 H), 2.38 (s, 3 H)}, 2.27 (5, 3 H), 2.20

(s, 3H), 2.17 (s, 3 H).

Exampie 2
N-{{4-chioro-2-methylpheny D 4-chloropheny Dmethy H-2-(4-((3,5-dimethylisoxazol-4-

yhmethoxyiphenyhacctamide

{(a) (4-chloro-2-methylphenviy4-chlorophenylymethanamine

This compound was synthesized from 4-chloro-2-methylbenzonitrile and (4-
chlorophenyhmagnesium bromide cssentially as described in example 1 {¢) to give the title
compound {0311 g, 35.42%) out of which 224 mg was used in the next step without further
purification.  'H NMR (400 MHz, DMSO-dg) 8 ppm 7.49-7.51 (d, 1 H), 7.37-7.40 (d, 2 H), 7.26-
735¢m, 3 H), 721722 (4, 1 H), 5.29 (s, 1 H), 2.08 (s, 3 H).
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(b} N-({4-chloro-2-methylphenviy{4-chlorophenylmethyi-2-(4-((3,5-dimethylisoxazol-4-
yhmethoxyphenyacetamide
This compound was synthesized from 2-(4-((3,5-dimethylisoxazol-4-

ylmethoxy jphenyDacetic acid and (4-chloro-2-methylpheny{4-chlorophenylimethanamine

5  csseutially as described in exarnple 1 (), cxeept the title compound was isolated as follows: after
completion of the reaction, water (10 mL) was added into the reaction mixture very slowly with
cooling and the obtained white solid was filtered off and washed with water (20 mL) and hexanes
(20 mL) and dried under reduced pressure to obiain the title compound (240 mg, 55.98%).
LOMS-X1: 5092 [M+H]; R, = 6.03 min.  'H NMR (400 MHz, DMSO-de) 8 ppm 8.92-8.94 (4, 1

10 H), 7.39-741(d, 2 H), 7.28 (s, V H), 7.17-7.25 {m, S H), 7.04-7.06 (d, 1 H), 6.92-6.94 (d, 2 H),

6.17-6.19 (d, 1 H), 4.88 (s, 2 H), 3.45 (5, 2 H), 2.39 (s, 3 FD), 2.20 (s, 6 H).

Example 3

N-{his(2-chlorophenyl uethyD-2-(4-((3,5-dimethylisoxazol-4-yhmethoxyphenyljacetamide

15

{(a) his(2-chlorophenymethanone oxime
To a sohution of bis(2-chlorophenyhymethanone (1.0 g, 3.98 mmol) in pyridine (10.0 mL)
was added hydroxylamine hydrochloride (1.10 g, 15.90 mmol), and the reaction was heated at
20 reflux tomperaturc overnight.  Afier completion of the reaction, the reaction mixture was
concentrated, diluted with EtOAc (50 ml.), and washed with water (25 md.) and 2M HCI solution.
The combined organic layers were dried over Na,S0O, and concentrated.  The the title compound
was purified by triturating with diethyl ether (10 mL) to provide (0.80 g, 75.54%). 'H NMR (400
MHz, DMSO-de) 8 ppm 11.84 (5, 1 H}, 7.44-7.51, {m, 3 H), 7.40-7.44 (m, 2 H), 7.36-7.40 (m, 2 H),
25 7.27-7.29({dd 1 H).

(b} His2-chlorophenyDmethanamine
To a sohution of His(Z-chlorophenylmethanone oxime (0.800 g, 3.00 mmol) in ethanol (4.0
rol.) was added concentrated aramonia solution {20 ml.), avunonium acetate (0,115 g, 1.50 nmmol),
30 and zinc powder (1.05 g, 16.23 nuvol).  The mixture was heated at refiux temperature for 4 h
After completion of the reaction, the reaction mixture was cooled to vt and filtered through Celite.

A 10% NaOH solution was added and then the mixture was washed with ethyl acetate (100 mL).

L]
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The organic layer was dried over Na,SO, and concentrated.  Title compound was obtained {0.80 g
549

75.54%) and was used in the next step without any further purification. 'H NMR (400 MHz,

DMSO-ds} 6 ppm 7.38-7.41, (m, 4 H}, 7.32-7.35 {(m, 2 H), 7.25-7.30 {m,2 H), 5.66 (s 1 H},2.33 (br,
2 .

(¢} N-{his{2-chlovophenylimethyl)-2-(4-((3,5-dimethylisoxazol-4-yhmethoxy)phenylhacetamide
This compound was synthesized from 5is{2-chlorophenylmethanamine and 2-(4-((3, 5-
dimethylisoxazol-4-yl) methoxy} phenyl} acctic acid essentially as described in example 1 {f)
except the reaction was carried oot in DMF (87 mg, 22.19%). LCMS-X1:495.2 [M+H]: R, =
6.81 min.  'H NMR (400 MHz, DMSO-dg) 5 ppm 8.90-8.92 (d, 1 H), 7.48-7.49 (d, 2 H), 7.32-7.41
(m, 4 H), 7.18-7.20 (d, 2 H}, 7.106-7.12 (dd, 1 H), 6.92-6.94 (4, 2 H), 6.57-6.59 (d,  H),4.88 (s, 2
H), 3.46 (s, 2H), 2.39 (s, 3 H), 2.20 (5, 3 H).
Example 4

N-{di-p-tolylmethyl-2-(4-((3, 5-dimethylisoxazol-4-yhmethoxy)phenyliacetamide

(a) di-p-tolylmethanamine

This compound was synthesized from 4-methylbenzonitrile and p-tolylimagnesium bromide
cssentially as described in example 1 (¢).  LOMS-P1: 195 [M-NH,] 7 Ry 1.217 min.  "H NMR
{400 MHz, CDCLY S ppm 7.24 (d, J=7.6 Hz, 4H), 711 (4, =8 Hz, 4H), 5.15 (s, 1H), 2.31 (5,
6H), 1.82 (br, 2H).

(b} N-{di-p-tolylmethyl}-2-(4-((3,5-dimethylisoxazol-4-yUmethoxy)phenyiacetamide

To a stirred solation of 2-(4-((3, 5-dimethylisoxazol-4-ylmethoxy)phenyacetic acid(261
mg, | mmol) in dichloromethane (16 mL) was added di-p-tolylmethanamine (211 mg, 1 mmol),
DIPEA (258 mg, 2 mmol}, EDC (230 mg, 1.2 mmol) and HOBt (162 mg, 1.2 mmeol) successively.
The resulting mixture was stirred at vt overnight.  Additional dichloromethane (20 ml.) was added,
the resulting mixture was washed with (10 mLx3), 1% HCI (10 mix3), and the organic layer was
dried over Na,SGy.  After removal of the organic solvent, the crude product was purified by

proparatory HPLC using 10-100% water/acetonitrile with 0.1% TFA o give the title compound

(275 mg, 61%),  LCMS-P1: 455 IM+H]T R 1753 min, "H NMR (500 MHz, CDCL) § ppm
7444, 7=8.0Hz 2H), 7.02 (4, J= 80 Hz, 4H), 6.92 (d, /=82 Hz, 4H}, 6.85 (d, /= 8.5 H7,
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2H), 6.10(d, J=85Hz, 1H), 53.90(d, J= 8.5 Hz, 1H), 4.71 {5, 2H), 3.51 (s, 2H}, 2.33 (s, 3K}, 2.24
{s, 6H), 2.22 (s, 3H).

Exampile §
N-{{4-chloropheny ! ){(2,4-dimethyiphenylmethyl}-2-(4-((3,5-dimethylisoxazol-4-

yhmethoxy)phenylacetamide-d;

(a) (4-chlorophenyl}(2,4-dimethylphenyDmethanamine-o;
This compound was synthesized from 2,4-dimethylbenzonitrile and (4-
chlorephenyhmagnesiom bromide esseutially as described in exampic 1 {2} except NaBID, was

used. LOCMS-T1: 230.1 M- N[ B, = 4.50 min.

{b) N-{{4-chlorophenyD{2,4-dimethyphenyDmethy])-2-{(4-((3,5-dimethylisoxazol-4-
vhmethoxyiphenylhacetamide-d;

This compound was synthesized from {4-chloropheny (2 4-dimethyiphenylimethanamine-
d; and 2-(4-{(3,5-dimethylisoxazol-4-yhmethoxy)phenylacetic acid essentially as described in
example 4 (b), LOMS-T1491.2 DM+H'].  'H NMR (DMSO-dq) 8 8.81 (1H, d), 7.35 (QH, d),
7.17 - 7.14 (4H, m), 6.96 - 6.88 (5H, m), 4.85 (ZH, 53, 3.41 (2H, 5}, 236 (3H, 5), 2.21 (3H, s), 2.17
(3H, 8}, 2.12 (3H, s5}.

Exampie 6

2-{4-((3,S-dimethylisoxazol-4-yDmethoxyphenyl)-N-( L-phenyl- I-(p-tolyDethyhacetamide

! X \\;,—:,N\
O
A \
H

2-{4-{(3,5-dimethylisozazol-4-ylmethoxy jphenylacetic acid (60 mg, 0.2 mmol} and 1-
phenyl-1-{p-tolyDethanamine (24 mg, 0.1 nunol) were dissolved in dichloromethane (15 mL).
HATU {349 mg, 0.9 gunol) was added followed by N-methyl morpholine (200 mg, 1.6 mmaol) and

the reaction was stitred overnight.  Solvent was removed and the title compound was purified by
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reverse phase chromatography using acctonitrile/water with 0.05% TFAL (2 mg, 2%). LCMS-TL
454.5 IMAHT T R =574 min.  TH NMR (400 MHz, CDCL)Y 8 ppm 7.28 (m, 2H), 7.15 (d, 2H),
7.09 (4, ZH), 6.89 (1, 2H), 6.83 {d, 2H) 6.18 (4, 1H), 5.91 (d, 2H), 3.99 (s, 3H), 3.70 (5, 2H), 3.55
(s, 2H}, 2.31 (s, 3H}, 2.09 (s, 3H), 2.07 {s, 3H).

5  Example7
N-{{4-chiorophenyl)2 4-dimethylphenyDmethyD-2-(4-(2-(3,5-dimethylisoxazol-4-

vhethoxyiphenylacetanmide

C

10 (a) {4-chloropheny}{(2,4-dimethylphenylimethanamine
This compound was synthesized from 2,4-dimethyibenzonitrile and 4-chloro
phenylmagnesiumbromide essentially as described in example | (e} and was purified by silica gel
column chromatography (20% cthyl acetate in hexanes) {o provide the title compound (1.20 g,
29.62%). 'H NMR (400 MHz, DMSO-de) 8 ppm 7.27-7.36 (m, § H), 6.97-6.99 (4, 1 H), 6.91 (4,
15 TH), 518 (s, 1 H), 2.17-2.22 (d, 8 H).

{b) methyl 2-(4-(2-(3,5-dimethy isoxazol-4-yhethoxy phenylacetate
To 2-(3,5-dimethylisoxazoi-4-yicthanol (106 mg, (.7 mmol) and triethylamine (.12 mL,
0.8 munol) in dichloromethane (5 mi.} at § °C, mesyl chloride (97 mg, 0.8 mmol) was added
20 dropwise. The reaction was stirred for 1 h at 0 °C and then for 30 minutes at rt.  When the
reaction was complete, water(S mL) was added and the mixture was extracted with
dichloromethane. The organic layer was washed with saturated sodium bicarbonate and brine and
dricd over sodium sulfate.  Sobvent was removed and 2-(3,5-dimethy lisoxazol-4-yhethyl

methanesulfonate was dissolved in DMF (1 mL) and used crude.  To methyl 2-(4-

3]
4]

hydroxyphenyhacetate (166 mg, 0.6 mumol) in DMF (2 mL), was added to sodium hydride {60%,
32 mg, 0.7 mmol} in DMF (2 mL} at 0 °C.  The reaction was stirred for 30 min at 0 °C and then
for 30 minutes at v, 2-(3,5-dimethylisoxazol-4-yliethyl methanesulfonate in DMF was added and
the reaction was stirred for 30 min at rt and then at 90 °C overnight.  Water (10 mL) was added
and the mixture was extracted with ethyl acetate (2X15 ml), dried over sodium sulfate, and solvent
30 was removed.  Title compound was purified by silica gel column chromatography (0-18% ethyl

acctate in hoxanes) to provide (40 mg, 24%).
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I

{¢) 2-(4-(2-(3,5-dimethvhisoxazol-4-yhethoxyiphenylacetic acid
This compound was synthesized from methyl 2-(4-(2-(3,5-dimethylisoxazol-4-
yhethoxyphenyliacetate essentially as described tn example 1 (¢} (800 mg, 80%). MS 2759

[MAHT

(dy N-((4-chlorophenyl}2,4-dimethyiphenyDmethyl)-2-(4-(2-(3,5-dimethylisoxazol-4-
yhethoxyiphenylacctamide

This compound was synthesized from 2-(4-(2-(3,5-dimethylisoxazol-4-
vhethoxyipheoylacetic acid and (4-chlorophenyt)(2,4-dimethyiphenylioethananine essentially as
described in example 1 () (0.023 g, 25.27%). LOMS-X1:503.5 [M+H]; R, =552 min. 'H
NMR (400 MHz, DMBO-ds} 6 ppm 8.80-8.82 {(d, 1 H}, 7.36-7.38 (4, 2 H), 7.14-7.18 {t, 4 H), 6.90-
6.98 (m, 2 H), 6.81-6.83 (4, 2 H), 6.14-6.17 (d, 1 H), 3.97-4.00 (1, 2 H}, 3.39-3.42 (d, 2 H), 2.72-
25, 2H), 2325, 3 H), 223 (5,3 H), 220 (5,3 H), 2. 14 (5, 3 H)

Example 8

N-{{4-chloropheny{phenylimethy )-2-{4-(((3,5-dimethylisoxarcl-4-

vhmethy{methyhamino)phenyliacetamide

h =N

® D
SR

~d I N/h\\/! <
/L/i H
o

To a sohution of N-((4-chlorophenyl}(phenyDmethyl3-2-(4-({(3,5-dimethylisoxazoi-4-
ylmethylaminophenybDacetamide (0.200 g, 0.43S mumol} in acetone (10 mL) at 25 °C was added
potassiom carbonate (0151 g, 1.08 mmol) followed by addition of iodomethane (0.123 g, 0.87
mmol) at 0°C and the reaction was allowed to stir for 24 h.  Then the solvent was evaporated
under reduced pressure and water (10 ml) was added.  The solution was extracted with othyl
acetate (3 x 25 ml) and the combined organic layers were washed with water (20 mL.}, brine (25
ml), dried over Na,S0; and evaporated under reduced pressure to obtain a crude product which
was purified using preparative TLC on silica gel using 40% cthyl acetate in hexanes to provide the
title compound was isolated.(22 mg, 10.67%). LCMS-X1: 474.6 IM+H] ;R =678 min. 'H
MNMR (400 MHz, DMSO-de) 0 ppm 8.92-8.94 (d, 1 H), 7.34-7.39 (4, 2 H), 7.24-7.32 (m 7 H),
TO9-711{d, 2 H), 6.76-6.79 (d, 2 H), 6.07-6.09 (d, t H), 4.19 (d, 2 H), 3.36 1), 2.69 (s, 3 H),

2.33 (s, 3H), 2.05 (5, 3 H).
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Exampie 9

N-{{4-chloropheny{phenyDmethy1)-2-(4-{thiszol-4-yDmethoxyyphenylacetamide

{(a) N-((4-chlorophenyl}{phenyhmethy)-2-(4-hydroxyphenylacetamide
This compound was synthesized from 2-(4-hydroxyphenyliacetic acid and (4-
chiorophenyD{phenyhmethanamine essentially as described in example 1 (f) and the product was
purified by silica gel columu chromatography (40% EtOAc/hexanes) 1o provide the title compound
(4.5 ¢, 65.2%). 'H NMR (400 MHz, DMSO-de) & ppm 9.25 (s, 1 H), 8.94-8.96, (4, 1H), 3.37-3.39
{d, 2 H), 7.28-7.34 (1,3 H), 7.24-7.26 {m 3 H},7.04-7.06 {d, 2 H}, 6.65-6.67 {4, 2 H), 6.07-6.09 (d,
1), 4.08 (s, 2 H). M8 (ESI+) 352.0 (M + H),

(b} N-{{(4-chlorophenyD{ phenyDmethyi)-2-(4-(thiazol-4-yhmethoxyiphenyliacetamide

To a solation of N-{{4-chlorophenyl}{phenyDmethyl)-2-(4-hydroxyphenyDacetamide
(0.300 g, 0.85 mmol) in DMF (4.0 mL) was added potassium carbonate (0.333 g, .2.55 mmol} and
4-(chloromethyl) thiazele (0.136 g, 1.02 romol), and the reaction was stirred for 20 b, After
completion of the reaction, the reaction mixture was poured into water (20 mL) and extracted with
ethyl acetate (100 mL). The organic layer was dried over Na,S0, and concentrated.  The
compoumd was purified by silica gel column chromatography (32% EtOAc/hexanes) to provide the
title compound (0,185 g, 48.42%). LUMS-X1:449.1 [M+H] R, =558 min. 'H NMR (400
MHz, DMSO-dg) & pprm 9.12-9.13 (d, 1 H}, 9.00-9.02 (4, 1 H), 7.77 (s, 1 H}, 7.37-7.40 (d, 2 H),
7.25-7.35 (m, 7 H), 6.95-6.97 (d, 2 H}, 6.07-6.09 (s, I H), 5.18 {5, 2 H), 3.47 (s, 2 H}.

Example i@
N-{{4-chlorophenyD)(2 4-dimethylphenyDmethyD-2-(4-((3-ethyl-S-methylisoxazol-4-

yhmethoxyphenyacetamide
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{a) {(4-chlorophenyl(2,4-dimethyIphenyhmethanamine

This compound was synthesized from 2,4-dimethylbenzonitrile and p-chloromagnesivmm
bromide essentially as described in example 1 {e). (1.20 g, 29.62%). 'H NMR (400 MHz, DMSO-
de} Sppm 7.27-7.36(m, 5 H), 6.97-6.99(d, 1 H), 6.91 (d, L H), 5.18 (s, 1 H), 2.17-2.22 (d, s H}.

(b} N-({(4-chlorophenyt} 2,4-dimethylpheny Dmethyl)-2-(d-hydroxyphenyliacetamide

This compound was synthesized from 2-(4-hydroxyphenylijacctic acid and (4-
chioropheny{(2,4-dimethylphenyDimethanamine cssentially as described in cxample 4 (b). The
product was purified by silica gel colomm chromatography (25% cthyl acetate/hoxanes) to provide
the title compound (0.81 g, 43.78%) MS (ESIH) 380.1 (M + H). 'H NMR (400 MHz, DMSO-d)
Sppm 823 (s, 1 H), 8.79-881 {d, 1 H), 7.37-7.39 (4, 2 H), 7.16-7.18 (4, 2 H), 7.03-7.05 {(d, 2 H),
6.97-6.99 (4, 1 H}, 6.91-6.95 {t, Z H), 6.65-6.67 (d, ZH), 6.17-6.15 {d. 1 H), 3.33-3.37 (1, Z H),
2.14-223 (m, 7 H).

(¢) (3-ethyl-S-methylisoxazol-4-ylmethanol
;N“"
Oz OH

To a solution cthyl 3-cthyl-S-methylisoxazole-4-carboxylate {(0.50 g, 2.72 oo} in
anhydrous THF (7 mL) at -78 °C was added 1.0 M solution of LiAIH, (4.00 L, 4.08 mmol)
dropwise.  After completion of the addition, the reaction mixture was warmed to -40 °C and
stirred for 1 h.  After completion of the reaction, the reaction mixture was warmed to -10 °C and
water (5 mb.) was added and the mixture was extracted with ethyl acetate (2 X 15 mb).  The
combined organic lavers were dried over Na SO, and concentrated  to provide the title compound
(0.325 g, §4.63%) MS (ESI+) 142.1 (M + H).  'H NMR (400 MHz, DMSO-dg) 5 ppm 4.91 (s, |
HY, 4.26 (5, 2 H), 2.58-2.67 {m, 2 H), 2.32 (s, 3 Hy, L17-1.20 (1, 3 H).

(&) 4-(chloromethyl}-3-cthyl-5-methylisoxazole

To a solution (3-ethyl-5-methylisoxazol-4-ylmethanol (0.10 g, 0.45 mowi) in
dichloromethane (4 mL) at 0 °C was added SOCL {0.09 mL, 0.12 mmol) dropwise.  After
completion of the addition, the reaction mixture was warmed to rt and stiered for 2 h. After
completion of the reaction, solvent was evaporated and azeotroped by dichloromethane (2 X 10
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mL.) to provide the fitle compound (0.11 g, 97.34%),  'H NMR (400 MHz, DMSO-dg) § ppm 4.68
(s, 2 H), 2.64-2.69{q, 2 H), 2.40 (s, 3 H), £.20-1.23 (1, 3 H).  MS 160.1 (M + H).

{e) N-{({(4-chlorophenyl}(2,4-dimethylphenyDmeothy D)-2-(4-((3-cthyl-5-methy isoxazol-4-
vhmethoxyiphenylacetamide
To a solution of N-{{4-chlorophenyD}(2,4-dimethyiphenylimethyl)-2-(4-

hydroxyphenyliacetamide (0.20 g, 0.52 mmol} in anhydrous DMF (5 mL) at 25 °C was added
cesium carbonate (0.51 g, 1.57 mumol) and 4-(chloromethyl)-3-cthyl-53-methyiisoxazole {0.085 g,
0.52 mmol). The reaction was stirred for 4 h at 90-100 °C under argon atmosphere.  After
completion of the reaction, water (20 ml.) was added and extracted with ethyi acetate (2 x 35 mi).
The combined organic layvers were dried over Na 80, and concentrated and the product was
purified by silica gel colomn chromatography (18% ethyl acetate/hexanes) to provide the title
compound (0.095 g, 35.98%). LCMS-X1: 504.1 [M+H] R, =5.61 min. 'H NMR (400 MHz,
DBMSO-ds) 6 ppm 8.82-8.84 (d, 1 H), 7.36-739 (d, 2 H), 7.16-7.1% (g, 4 H}, 6.91-6.99 (m, 5 H),
6.16-6.18(d, 1 H), 4.90 (5, 2H), 3.44 (5, 2 H), 2.60-2.66 (m, 2 H}, 2.39 (s, 3 H), 2.23 (5, 3 H), 2.15
(s, 3H), 1.16-1.20 (¢, 3 H).

Exampie 11
N-{{4-chiorophenyh{phenyDmethyl}-2-(4-((3-(hydroxymethy])-S-methyhsoxazol-4-

ylmethoxy jphenyDacetamide

{(a) ethyl 4-({(4-(2-({4-chioropheny D{phenylimethylamino}-2-oxocthyljphenoxy methyl)- §-

methylisexazole-3-carboxylate

To a sclution of N-({(4-chiorophenyiphenyDmethyD)-2-(4-hydroxyphenylacetamide
{0.259 g, 0.73 mmol} in dimethylformamide (5 mL) was added ethyl 4-{chloromethyi)-5-

methylisoxazole-3-carboxviate (0.150 g, 0.73 mmol} and anhydrous potassivim carbonate (0,304 g,
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2.20 ramol}, and the reaction was refluxed for 2 b, After completion of the reaction, water (30
ml) was added mto the reaction mixture and the mixnme was extracted with cthyl acetate (125
mL). The organic layer was washed with brine (25 mL), dried over Na;SO, and evaporated to
obtain a crude product which was purified using silica gel colomn chromatography using 32%
EtOAc: hexanes to obtain the title compound (6310 g, 81.3%) as a light yvellow semi solid. MS

(EST+) $19.4 (M + H).

(b} N-({(4-chlorophenyl} phenylimethyl-2-(4-((3-(hydroxymethyl)-5-methylisoxazol-4-

yhmethoxyphenyliacetamide

To a sohution ethyl 4-({(4-(2-((4-chlorophenyD{phenylpnethylamine)-2-
oxocthyDphenoxyymethyl-S-methylisoxazole-3-carboxylate (0.300 g, 0.579 mmol} in THF (§ mL)
at 0 °C was added T M lithitnm aluminum hydeide solution in THF (0,57 mL, 0.579 mmol) and the
reaction was stitred at 0 °C for 1 b, After completion of the reaction, crushed ice was added to the
reaction mixture and extracted with ethyl acetate (300 mbL).  The combined organic layers were
dried over Na,S(, and concentrated to obtain a crade product which was purified by preparative
TLC on silica gel using (S0% EtOAc /hexanes) as mobile phase to provide the title compound
(0.075 g, 51.7%). LOCMS-X1:477.3 [M+H]; R, =632 min. 'H NMR (400 MHz, DMSO-dg) 5
ppm 8.99-9.01 (d, 1H), 7.38-7.40 (d, 2 H}, 7.24-7.35 (o, TH), 7.17-7.20 (m, 2 H), 6.91-6.93 (d, 2
H), 6.07-6.10(d, 1 H), 5.42-545 (1, 1 H),4.93 (3,2 H),4.51-4.52 (4, 2 H}, 3.47 (5, 2 H), 2.40 (s,
3H).

Example 12
N-{{4-chiorophenyD{phenylymethyD-2-(4-((S-methylisoxazol-3-vhmethoxy yphenyhacetamide

O

0\/'1\/) “‘

To a schution of N-{{4-chlorophenyi}phenyDmethyl}-2-(4-hydroxyphenyDacctamide

{0.250 g, 0.710 mmol) in DMF (2.0 mb.) was added 60% sodium hydride (0.034g, 0.85 nunol) at §
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°C and stirred for 20 min. 3-{chloromethyl)-5-methylisoxazole (0.112 g, 0.852 nunol) was added
and stirred for th.  After completion of the reaction, the reaction mixture was poured into crushed
ice and extracted with ethyl acetate {100 mL). The organic layer was dried over Na,50, and
concentrated and product was purified by silica gel cohumnn chromatography (40% EtOAc/hexanes)
to provide the title compound (0.080 g, 25.23%), LOMS-X1: 4471 [M+HI; R, =5.60 min. 'H
NMR (400 MHz, DMSO-dg) 6 ppm 9.00-0.02 (4, 1 H), 7.38-7.40 (d, 2 H), 7.33-7.34 (d, 2 H), 7.24-
7.33 (m, 4 H), 7.18-7.20 (d, Z H), 6.92-6.94 (4, 2 H), 6.31 (5, 1 H), 6.07-6.08(d, 1 H), 5.10 (s, 2 H},
347 (s, 2 H), 2.40 (s, 3 H).

Example 13

N-{{4-chlorophenyl{phenyDmethyl}-2-(4-((3,5-dimethvlisoxazol-4-yDmethoxy pheny)-V-

S

Ny \'T"Q\
i o, M N
e N \/”‘\<
Pueve
b
i

{a) 1-{4-chlorophenyl)-N-methyl-1-phenyhnethanamine

methylacetamide

This compound was synthesized from (4-chlorophenyh(phenylmethanamine
hydrochloride cssentially as deseribed in example 8 and was purified by silica gel column
chromatography {10% EtOAc/hexane) to provide the title compound (0.11 g, 40.44%).  "H NMR
(400 MHz, DMSG-dgy s ppm 7.39-743 (1, 3 H}, 7.32-7.37 (, 4 H), 7.26-7.30(t, 2 H), 7.16-7.22
(1, T H), 465, 1 H), 2,12 (s, 3 H).

(b} N-({(4-chlorophenyi} phenyhmethyl-2-(4-((3,5-dimethylisoxazol-4-ylmethoxy)phenyl)-N-
methylacctamide

This compound was synthesized from 2-(4-((3,5-dimethylisoxazol-4-
ylmethoxy phenyDacetic acid and 1-(4-chlorophenyl)-N-methyl- I-phenyimethanamine essentially
as described in example 3 (). (0.184 g, 50.68%). LOCMS-X1:475.2 [M+H]; R, =595 min. 'H
NMR (400 MHz, DMSO-dg) 6 ppry 7.32-7.44 (m 6H), 7.04-7.17 (m, 6H), 6.91-6.96 (m, 3H}, 4.89
(s 2H), 3.77 (s, 2H), 2.75 (5, 2H), 2.39 (5, 3H} 2.20 (s 3H).
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Example i4

2-(4-((3,S-dimethylisoxazol-4-yDmethoxy)phenyl)-N-{phenyl{o-tolyDmethyDacetamide

| R \’TO\
s a Xy, .G\JIE\\"?N
T

A AT
Cc

(a) pheny¥o-tolyDmethanamine

This compound was synthesized from 2-methylbenzonitrile and phenylmagnesium chloride
essentially as described in example 1 (e). (360 mg, 43%). LOMS-PI: 181 [M-NH,] 3 Ry 1.604
min, H NMR (500 MHz, CDCL) 8 ppm 7.59 -7.18 (m, 9H), 5.41 (s, 1H), 2.30 (s, 3H), 1.84 (s,
2H).

(b} 2-(4-hydroxyphenyli-N-(pheny i o-tolylmethyliacetamide
This compound was synthesized from 2-(d-hydroxyphenyhacetic acid and phenyl{o-
tolyDmethanamine essentially as described in example 4 (b) and this the title compound was used

directly without further purification. LCMS-P1: 332 [M+H]'; Ry 1.544 min.

{¢) 2-(4-((3,5-dimethylisoxazol-4-yhmethoxyphenyDh-N-(pheny i o-tolylmethvhacetamide

To a stirred sohution of 2-(4-hydroxyphenyl)-N-(phenyl{o-tolyDmethyDacetamide (400 mg,
1.21 mumol) in 10 mL of DMF was added 4-{chloromethy!}-3,5-dimethylisoxazole (176 mg, 1.21
momol}, KoCOs (334 mg, 2.42 mamol), and tetrabutylammonium iodide successively.  The reaction
mixture was stirred at 1t overnight.  Water {20 mL) was added and the veaction was extracted with
cthyl acetate (30 mLx3).  The combined organics were washed with brine and dried over Na5C,.
After removal of the organic solvent, the crude product was purified by silica gel colummn
chromotography {(petroleunm ether/EtOAc = 3/1) to give 262 mg product (49%).  The product was
repurified by preparatory HPLC using 10-100% water/acetonitrile with 0.1% TFA to obtain the title
compound {156 mg, 29%). LCMS-P1: 441 [M+H]": Ry 1.696 min.  'H NMR (500 MHz, CDCL)
& ppm 7.29-6.91 (m, 13H), 6.40 (d, /= 10.0 Hz, 1H), .96 (d, /= 10.0 Hz, 1H}, 4.78 (5, 2H)}, 3.59
(s, 2H), 2.40 (5, 3H), 2.29 (s, 3H), 2.24 (s, 3H).



WO 2013/019635 PCT/US2012/048588

Example I8

N-{{4-chlorophenylh{phenyDmethyl)-2-(4-(oxazol-5-yimethoxyiphenylacetamide

5 To a solution of N-{{(4-chlorophenyl}{phenyDmethy!)-2-(4-hydroxyphenyhacetamide
(60.423 g, 1.20 mumol), tn THF (1.0 mL) was added oxazol-S-yimethanol (0.150 g, 1.50 mmol) and
triphenylphosphine ((.409 g, 1.56 mmol) and the reaction was sonicated in a 33-KHz sonicating
bath at 0 °C until a clear solution was obtained. To the reaction mixiure, di-isopropyl
arodicarboxylate (0.315 g, 1.56 mimeol) was added dropwise over a period of 5 minutes at 0 °C and

10 sonicated for 15 min.  The THF was removed under vacumn and then remaining mixtore was
poured into water {20 mL) and extracied with dichloromethane {100 ml). The organic layer was
dried over Nap,SOy and concerdrated and the product was purified by silica gel column
chromatography (40% EtOAc/hexanes) and again repurified by preparative TLC on silica gel (80%
EtOAc/hexanes) to provide the title compound. (0.128 g, 24.6%). LCMS-X1:433.1 [M+H]; R, =

15 S.01min.  'HNMR (400 MHz, DMSO-de) 8 ppm 8.99-9.02 (d, 1 H), 8.41 (s, 1 H), 7.38-7.40 (d, 2
H), 7.29-7.35 (m, 3 H), 7.24-7.27 (m, S H}, 7.18-7.20{d, 2 H), 6.94-6.96 (d, 2 H), 6.08-6.10 (d, |
H), 5.14 (s, 2 H), 3.47 (s, 2 H).

Example 16
2-{{{3,5-dimethylisoxazol-4-yhmethy ){4-(Z-ox0-2-((pheny p-

20 tolylmethyhaminoethyDphenylamino)acetic acid

O
SHLaDs
Yo Ot

o H
PN~

{(a) 2-{4-({(3,5-dimethylisocxazol-4-yDmethyDamino jpheny - N-(phenyl p-tolymethyDacctamide
This compound was synthesized from 2-(4-({(3,5-dimethylisoxazol-4-
25 ylmethyhaminoiphenyDacetic acid and phenyl{(p-tolyDmethanamine essentially as described in
example 4 (b) and purified by silica gel column chromatography using (- 100% cthyl

acetate/hexane (118 mg, 12%). LCMS-T1: 440.3 [M+H]"; R.: 5.53 min.
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(b methy! 2-({(3,5-dimnethylisoxazol-4-yhmethy D{4-(2-ox0-2-({phenvi{p-

tolylimethyhaminojethylphenylamino)acetate

2-(4-({(3,5-dimethylisoxazol-4-ylimethyljamino jphenyD)-N-(phenyl{ p-

tolyhmethyliacetamide (118 mg, (.3 mumol), methyl 2-bromoacetate (41 mg, 0.3 mmol},

071

tetrabutylanunonium iodide (198 mg, 0.5 mmol)}, and cesiun carbonate (174 mg, 0.5 mmol) in
DMF (ImL) were stirred overnight.  The reaction was filtered to remove solids.  Water was
added and the sohution was purified by reverse phase using [0-90% acctonitrile/water with 0.05%
TFA to give the title compound (130 mg, 94%). LCMS-T1: 512.2 [M+H]": R;: 6.30 min.

10
{¢) 2-({(3,5-dimethylisoxazol-4-y methyD{4-(2-oxo-2-({phenyl{(p-
tolylmethylaminojethy DphenyDaminoyacetic acid

Methyl 2-(((3,5-dimethylisoxazol-4-yhmethyH{4-(Z-oxo-2-({phenyi{p-

tolyDmethyliamineJethyDphenytiaminoacetate {130 mg, 0.3 vuool) was stirred for 3 hours

15 aqueous | M LiOH (1.5 mL) and dioxane (6 mL). The reaction was acidified and the solution was
purified by reversed phase chromatography using 10-90% acetonitrile/water with 0.05% TFA to
give the title compound (130 mg, 94%). LCMS-T1: 4983 [M+HI"; R¢ 5.74 min.  "H NMR (400
MHz, MeOH-ds) & ppm 7.30-7.05 (m, 11H), 6.80 (4, ZH), 6.10 (t, 1H), 438 (s, 2H), 3.97 (s, ZH),
3.58 (s, 2H), 2.31 {5, 6H}), 2.17 (5, 3H).

20
Example 17
N-{bis(4-fuorophenyDmethyl}-2-{4-((3-(hydroxymethyl-3-methylisoxazol-4-yhmethoxy)phenyl)-
2-methylpropanamide
£
B N0
P o AN
oy
® k“’% o
3 H
F/ P
25
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{a) methyl 2-(4-maethoxyphenyhaccetate

This compound was synthesized from 2-(4-methoxyphenylacetic acid essentially as
described in example | (a) (4.0 g, 92.37%). "H NMR {400 MHz, CDCL) 8 ppm 7.17-7.19 (4, 2
H), 6.87-6.89(d, 2 H), 3.73 {5, 3 H), 3.60 (5, § H).

(b} methyl 2-(4-methoxyphenyl)-2-methylpropanocate

To a solution of methyl 2-{4-methoxyphenybacetate (4.0 g, 22.22 mnol) in THF (25 mL),
was added iodomethane (9.45 g, 66.66 mmol) and the reaction mixture was cooled to -60 °C,
followed by addition of potassium tert-butoxide (7.48 g, 66.66 mumel) portion wise.  The reaction
mixture was stired for 30 minutes at the same temperature.  After completion of the reaction,
wiater (30 mL} was added into the reaction mixture at -60 °C and extracted with ethyl acetate (2 x
250 ml).  The combined organic layers were dried over Na,SO, and concentrated to obtain a
crude product which was purified by silica gel columr chromatography using 2.5% EtOAc/hexanes

to provide the title compound (3.52 g, 75.59%).

{¢) 2-(4-hydroxyphenyl}-2-methylpropancic acid

A solution of methyl 2-(4-methoxyphenyli-2-methyipropanocate (3.50 g, 16.80 omol) in
dichloromethane (20 mL) was cooled o -78 °C and boron tribromide was added (1.0 M sclution in
dichloromethane, $0.4 mL, 50.40 munol) over 30 minutes.  After completion of addition, the
teraperature was raised to {§ “C and the reaction mixiure was stirred for 30 minutes.  After
completion of the reaction, water was slowly added to the reaction mixture.  The organic layer
was separated, dried over NaySO, and concentrated to provide the title compound (1.4 g, 77.40%;).
"H NMR (400 MHz, DMSO-dg) 8 ppm 12.10 (br, | H), 9.35 (5, 1 H), 7.08-7.15 (dd, 2 H), 6.68-6.71
(dd, 2 H), 1.41 (s, 6 H).

{(d}y his(4-fluorophenyhmethanamine

This compound was synthesized from 4-flhuorobenzonitrile and (4-thiorophenylimagnesium
bromide essentially as deseribed in example 1 {e). (0.450 g, 12.46%). 'H NMR (400 MHz,
DMSO-ds) & ppm: 7.30-7.46 (m, 4 Hy, 7.03-7.16 (m, 4 H), 5.15 (5, 1 H).
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{e) N-{bis{(4-fluorophenyhmethyl)-2-(4-hydroxyphenyl}-2-methylpropanamide

To a sohution of 2-(4-hydroxyphenyD-Z-methylpropanoic acid (0.18 g, 3.19 mumol} in
dimethylformamide (2 mL), EDC {3.228 g, 1.18 mmol), HOBt (0.181g, 1.18 mmol), DMAP (0.242
g, 1.98 mmol) and bis(4-fluorophenyimethanamine (0.218 g, 0.021 mmol) was added and the
reaction mixture was stirred overnight at rt. Afier completion of the reaction, water (50 mL) was
added to the reaction mixture and extracted with othyl acetate (100 mL).  The organic layer was
dried over MNa, 80, and conceuntrated to obtain a crude product which was purified by silica gel
column chromatography (1.5% moethano! in dichloromethanc) to provide the title compound (260
mg, 52.49%).  'H NMR (400 MHz, DMSO-ds) & ppro 9.24-9.26 (d, 1 H), 7.99-8.02 (d, 1 H), 7.16-
719 (m, 4 H), 7.06-7.18 (in, S H), 6.66-6.68 (d, 2 H), 6.18-6.20 (d, 1 H), 1.43 (5, 6 H).

{f) ethyl 4-{{4-(1-{bis{4-fluorophenyDmethy laminc)-2-methyl- I -oxopropan-2-yDphenoxy methyly-
S-methylisoxazole-3-carboxylate

This compound was synthesized from N-{bis{4-fluorophenyDmethy[}-2-(4-
hydroxyphenyl)-2-methylpropanamide and ethyl 4-(chloromethyD}-S-methylisoxazole-3-

carboxylate essentially as described in example 11(2) (0.200 g, 69.7%) as a light vellow semi solid.

{g)y N-(his{4-fluorophenyhmethyD}-2-(4-((3-(hydroxymethyD)-3-methylisoxazol-4-
ylmethoxy jpheny h-2-methylpropanamide

This compound was synthesized from ethyl 4-{(4-(1-{(bis(d-fluoropheny Dmethylamino)-2-
methyl--oxopropan-2-yhphenoxy ymethy - S-methylisoxazole-3-cathoxylate essentially as
described in example 11(b). (44 mg, 22.8%). LOMS-X1:507.6 IM+H] R, =659 min. 'H
NMR (400 MHz, BMSO-de)} ¢ ppm 8.07-8.10(d, T H), 7.15-7.21 (m, 6 H), 7.09-7.13 {m, 4 H),
6.61-6.93(d, 2 H), 6.18-6.20 (d, 1 H), 5.43-3.45 (1, 1 H), 4.96 (5, 2 H), 4.52-4.53(d, 2 H), 2.40 (5, 3
H), 1.46 (s, 6 H}.

Example 18§
N-{{4-chlorophenyly{(phenyDmethyi)-2-(4-((3,5-dimethylisoxazoi-4-ylmethoxyiphenyi)-2-

methylpropanamide
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{a) methyl 2-(4-{(3,5-dimethylisoxazol-4-ymethoxy pheny)-2-methylpropanoate

To a schution of methyl 2-(4-((3, 5-dimethylisoxazol-4-yhmethoxyiphenyhacetate(0.5 g,
1.818 mmol) in THF (25 mL) at -78 °C, iodomethane (0.34 ml., 5.454 mmol) was added dropwise.
To this sohution, potassiom ferr-butoxide (0.627 g, 5.454 mmol) was added portion wise over 30
min and the reaction was stirred at -78 “C for th followed by 1t for another one hour.  After
completion of the reaction, the reaction mixture was quenched by addition of amumonium chionde
solution 1o water (25 mL) and extracted with (2 X 50 mL) ethyl acetate.  The organic layers were
dried (Na,530,) and concentrated to obtain crude the title compound {0.60 g, 91.66%).  MS (ESI+)
304.2 (M +H),

{b) 2-(4-((3,5-dimethyisoxazol-4-yymethoxy)phenyl)-2-methyipropancic acid
This compound was synthesized from methyl 2-(4-((3,5-dimethylisoxazol-4-

yhmethoxy jphenyD-2-methylpropanoate essentially as described in example 1 (¢). (3.350 g,

61.2%). MS (ESI+) 290.2 (M + H). 'H NMR (400 MHz, DMSO-de) § ppm 12.33 (s, 1H), 7.26-

728 (d, ZH), 6.94-6.97 (d, 2H), 4.88 (s, 2H), 2.39 (3, 3 H), 2.20 (s, 3 H), 1.42 (s, 6 H).

(¢) N-{{4-chloropheny{phenyhmethyl}-2-(4-((3,5-dimethylisoxazol-4-yhmethoxyphenyl-2-
methylpropanamide

To a schution of 2-(4-((3,5-dimethylisoxazol-4-yUDmethoxy pheny)-2-methylpropanocic
acid {0.20 g, 0.692 mmol) in tetrahydrofuran (35 mL), EDC (0.2 g, 1.41 mmol} was added portion
wise and the reaction was stirred at 1t for 2 b (d-chlorophenyl}phenylmethanamine
hydrochloride {0.21 g, 0.826 mmol}, HOBt (0.105 g, (.686 nunol), and tricthylamine (1287 md.,
2.074 mmol) were then added, and the reaction vuxture was stitved for 24 hat . After
completion of the reaction, the reaction mixture was quenched by addition of water (50 mL) and
extracted with 2 X S0 mL ethyl acetate.  The organic layers were dried {Na;504) and concentrated
to obtain a crude product which was purified by silica gel column chromatography (35%
Bt Ac/hexane) to provide the fitle compound (0.074 g, 21.95%). MS (ESI+) 4893 (M+H). 'H
NMR (400 MHz, CDCl) 8 ppm 7.25-7.31 (m, 8 H), 7.03-7.04 (m, 4 H), 6.92-6.99(m, 2 H), 6.16-
6.18 (d, 1 H), §.72-5.74 (4, 1 H), 480 (s, 2 H), 2.43 {5, 3 H), 2.31 (5, 3 H),1.59-1.63 (d 6H).
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Example 19

2-{4-((3,S-dnsopropylisoxarol-4-yDmethoxy )pheny-N-((2,4-

dimethylphenyl{phenyimethyacetamide

{(a) ethyl 2-isobutyryl-4-methyi-3-oxopentanocate
g 0
0™

O

A solation of ethyl 4-methyl-3-oxopentanocate (5.060 g, 31.6 mmol} in dry benzene (5.0 ml}
was added to a mixture of Na-metal {0.80 g, 34.7 ramol) in dry benzene (50 ml) dropwise within
10 minutes at rt. - After completion of the addition, the reaction mixture was stirred at vt until Na
metal was dissolved and the veaction was rethaxed for § b After 1 b, the reaction mixture was
cooled to 8 °C and isobutyryl chioride (3.70 g 34.7 mmol) was added dropwise at# °C. The
reaction mixture was stitred at 0 °C for 5 min. and then beated to reflux and stirred at reflux for 3 h
The reaction mixture was then cooled to 1t and stirred overnight.  After completion of the reaction,
water was added and the reaction was extracted with ethyl acetate (2 X 250 mL). The combined
organic layers were dried using Na,SOy and concentrated.  The compound was purified by silica

gel column chromatography using 160% bexanes to provide the title compound (3.52 g 48.88%,).

(b} ethyl 3, S-diisopropyhisoxazole-4-carboxylate

To a schution of ethyl 2-isobutyryl-4-methyl-3-oxopentanoate (2.80 g, 12.28 vumol) in
Ethano! (10 mL) at 25 °C was added hydroxylamine hydrochloride (1.49 g, 21,49 mmol) in water
{5 mL} and the resulting mixture was refluxed for 1 h. After | h, water (10 mL} was added into
the reaction mixture and the reaction mixture was extracted with diethyl ether 3 X 50 mL). The
combined organic layers were washed with 1 N NaOH solution (3 X 10 ml).  The organic layer
was dried using Na,50, and concentrated.  The compound was purified by silica gel colunm
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chromatography eluting 2% FtOAC: hexanes to provide the title compound (1.80 £ 65.21%), 'H
NMR (400 MHz, CDCL) 8 ppm 4.31-4.36 (g, 2 H), 3.73-3.80 (m, 1 H), 3.42-3.4% (m, 1 H), 1.27-
138 (m, 1S H).

{¢) (3,5-diisopropylisoxazol-4-vlymethanol

To a solation of ethyl 3, 5-ditsopropylisoxazole-4-carboxylate (1.7 g 7.55 mmwol) in

anhydrous tetralrydrofuran (15 mL) was added lithium alaminom hydride (1.0 M solution in THF,

-3

7.5 ok, 7.55 mmeb) at 0 °C over 30 minutes. and the reaction mixture was stirred at O °C for 90
minutes.  The reaction mixture was quenched with water, and extracted with ethyl acetate (2 X 50
mL). The combined organic layers were dried using Na; SO, and concentrated.  The compound
was purified by silica gel column chromatography eluting 15% EtOAc/hexanes to provide the title
compound (1.2 g, 86.95%), H NMR (400 MHz, DMSO-dg) 8 ppm 4.90-4.93 (1, 1 H), 4.29-4.30 (d,
2H), 3.08-3.25, (m, 1 H), 3.00 3.07 (m, 1 H), 1L.21-1.25 (m, 12 H).

{d}y 4-(chloromethyl}-3,5-diisopropylisoxazole

This compound was synthesized from (3,5-dusopropylisoxazol-4-yhmethanol essentially
as described in example 10(d). (1.0 g, 76.33%), 'H NMR (400 MHz, DMSO-dg) & ppm 445 (s, 2
H}, 3.16-3.22, {m, § H), 3.03 3.10 (m, 1 H), 1.29-1.39 (m, 12 H).

{ey methyl 2-(4-((3,5-dusopropylisoxazol-4-yhmethoxyphenyljacctaie
This compound was synthesized from methyl 2-(4-hydroxyphenylacetate and 4-
{(chloromethy)-3,5-diisopropylisoxazole essentially as described in example 11{a). (6.300 g,

60.4%).

{f) 2-{4-((3,5-diisopropylisoxazol-4-yhmethoxyphenyDacetic acid

This compound was synthesized from methyl 2-(4-((3,5-diisopropylisoxazol-4-
vlimethoxy)phenylacetate essentially as described in example I (c). {(0.215 g, 74.91%), 'H NMR
{400 MHz, DMSO-de) & ppm 12.25 (br, 1 H), 7.18-7.20 (4, 2 H}, 6.95-6.97 (4, 2 H}, 4.98 (s, 2 H),
3A49¢s,2H), 3.25-3.32 (o, 1 HY, 3.00-3.08 (my, | H), 1.21-1.30(m, 12 H).



10

20

25

WO 2013/019635 PCT/US2012/048588

{gy 2-(4-((3,5-diisopropylisoxazol-4-yhimethoxyipheny - N-((2,4-
dimethylpheny!}(phenyhmethylacetamide

This compound was synthesized from 2-(4-((3,5-diisopropylisoxazol-4-
ylmethoxy iphenyDacetic acid and (2. 4-dimethylphenyl){phenyDmethanamine essentially as
described in example 3 (¢). (56 mg, 35.00%), LOCMS-X1: 5114 [M+HT; 1, =599 min.  'H
NMR (400 MHz, DMSO-dg} & ppm 8.83-8.85 (d, 1 H), 7.29.-733 (m, 2H), 715726 (m, S H),
6.92-6.9% (m, 5 H), 6.17-6.19 (d, 1 H)}, 4.88 (s, 2 H}, 3.35 (5, 2 H}, 3.24-3.33 (m, 1 H), 3.00-3.07
(m, 1 H), 2.15 (5, 3 H), 2.20 (s, 3 H}, 1.20-1.24 (m, 12 H).

Example 28
N-{4-{(3,5-dimethylisoxazol-4-y methoxy)benzyl)-2-(2 4-dimethyiphenyl)- N-methyl-2-

phenylacetamide

(\ g

{a) 2-(2 4-dimethyipheny])-2-phenylacetic acid

The sohition of mandelic acid (10.0 g, 65.7 mmol) n m-xylene (56.79 mL, 460 numol) was
heated to 60-70 °C followed by addition of SnCl, (11.5 mL, 98.6 mmaol) over 2 b, The reaction
mixture was then cooled to 1t and stirred for 6 hatrt. The completion of the reaction was
monttored by TLC on silica gel using hexanes: EtOAc (1:1).  After completion of the reaction,
iced-water (100 mlL) was added into the reaction mixture, and the mixture was extracted with
dicthyl ether (3 x 250 ml).  The combined organic layers were discarded.  The remaining
reaction mixture was extracted with 8% aqueous NayCO; (10 x 50 mL) and the combined agueous
tayer was then acidified using 6 N HCH(20 mb) and the solid obtained was filiered and dried.  The
crude solid product was purified using silica gel column chromatography using 20%
EtOAc/hexanes to obtain the title compound (6.25 g, 39.63%) as a solid.  "H NMR (400 MFHz,
DMESO-de) S ppm 12,6 (s, 1 H), 7.21-7.33 (m, 6 H}, 7.09-7.12 (o, 1 H}, 6.97-7.06 (m, 3 H), 5.12 (5
FH), 223(s,3H),2.17-218(d, 41
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(b} 2-(2 4-dimethylphenyl}-N-(4-bhydroxybenzy)-2-phenylacetamide.

To a sohution of 2-(2 4-dimethylphenyD-2-phenylacetic acid(0.25 g, {.04 mmol} n
anhydrous DMF (10 mL) at 25 °C was added EDC (0.237 g, 1.24 mmol) and the reaction mixture
was stirred for 30 min at ot under argon atmosphere followed by addition of HOBt {019 g, 1.24
romol}, 4-dimethyiamine pyridine (0.19 g, 1.56 mmol) and 4-(anivomethylphenol (0,154 g, 1.24
mmol), and the reaction mixture was stirred overnight under argon atmosphere.  The raction
mixture was cooled te § °C, Water (10 mL) was added and the solid precipitate was filtered,
washed with hexanes (2 x 10 mL)}, and dried under vacuum to provide the title compound (0.0635 g,
18.109%) 'H NMR (400 MHz, DMSC-ds) & ppm 9.29 (s, 1 H), 8.55-8.5% (1, 1 H), 7.26-7.30 (1. 2 H),
7.16-7.20(m, 4 H), 7.00-7.02 (d, 2 H), 6.93-6.95 (d, 2 H), 6.65-6.68 (4, ZH), 5.07 (s, 1 H), 4.1 1-

422 (m, 2 ), 2.22 (s, 3 H), 2.15 (s, 3 D).

{¢) N-(4-((3,5-dimethylisoxazol-4-yvimethoxyibenzyh-2-(2,4-dimethyiphenyl)-2-phenylacetamide

To a sohution of 2-(Z 4-dimethyiphenyl)-N-(4-hydroxybenzy [)-2-phenylacetamide {0.06 g,
0.17 vumol) tn acetonitrile (3 ml.) was added cesium carbonate (0.17 g, .52 mmol) and 4-
{chloromethy])-3,5-dimethylisoxazole (0.03 g, 0.21 mmol}.  The resulting mixture was heated at
70 °C and stirred for 2 h in a sealed-tube.  After completion of the reaction, water (10 mL) was
added, and the mixture was extracted with cthyl acetate (2 x 1S mbl).  The combined organic
layers were dried over Na,SO4 and evaporated under vacuum to obtain erude product which was
purified by preparatory  TLC on silica gel to provide the title compound (50.1 mg, 63.57%) 'H
NMR (400 MHz, PMB0O-de) 6 ppm 8.61-8.64 (s, 1 H}, 7.26-7.30 (¢, 2 H), 7.14-7.23 (1, S H), 5.08
(s, L H), 488 (s, 2 H),4.21-4.24 (+, 2 H), 2.38 (5, 3 H), 2.15-2.22 {t, 9 H).

{dy N-(4-((3,5-dimethylisoxazol-4-yDmethoxy)benzyl)-2-( 2, 4-dimethylphenyi-N-methyl-2-

phenylacetamde
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To a solution of 60% NaH (0.01 g, 0.20 mmol} in anhydrous THF (2 ml) at 25°C was
added N-(4-((3,5-dimethyhsoxazol-4-yDmethoxyibenzyD-2-(2 4-dimethyiphenyl)-2-
phenylacetamide (0.075 g, 0.24 mmol) in THF (2 mL) dropwise and the reaction was stirred for 30
min at 1t ender argon atmosphere followed by addition of iodomethane (0.052 g, 0.24 mmol)
dropwise and the reaction was stirred for 2 h under argon atmosphere.  After completion of the
reaction, water {10 mL) was added and the mixture was extracted with cthy! acetate (2 x 15 mbL).
The combined organic layers were washed with brine (10 mL), dried over Na,SO, and evaporated
under reduced pressure to obtain crude product which was purified by preparatory  TLC onsilica
gel to provide the title compound ((.0509 g, 54.32%). LCMS-G30: 466.6 {M+H]"; R, = 7.25 min.
"H NMR (400 MHz, DMSO-de) 8 ppm 7.27-7.32 (o1, 3 H), 7.19-7.24 (m, | H), 7.16-7.18 (m, 3 H),
6.94-7.08 (m, 6 H), 6.85-6.87(d, 1 H), 543 (5, 1 H), 4.89 (5, 2 H), 4.54-4.57 (d, 1 H),4.37-4.41 (4,
FHY, 3.3(s,3H), 2.67 (s, 3 H), 246 (s, 3H), 2.33 (5, 3 H), 2.20 (s, 3 H), 2.15 (5, 3 H).

Example 21

N-{{4-chiorophenyD{phenylmethyh-2-(5-((3,5-dimethyhsoxazol-4-yDmethoxy )pyridin-2-

/j “}!fO\N
Ny o K\j/c)\’ e

>
Cyw
8

yhacetamide

(s} methyl S-hydroxypicolinate
O
& o

N
HO™ X

To a solution of 5-hydroxypicolinic acid (4.0 g, 28.77 mmol} in methanol (75 mL), conc.
H;S0, (5 mL) was added dropwise at 0 °C and the reaction mixture was refluxed at 80 °C for 6 b,
Methanol was removed under reduced pressure.  The residue was dissolved in water and
neutralized by sodium bicarbounate solution.  Product was extracted with (3 X S0 mL) ethyl
acetaie.  The combined organic lavers were dried over Na,5(, and concentrated to provide the
title compound (2.10 g, 47.72%). MS (EST+) 154.08 (M + H). 'H NMR (400 MHz, DMSO-dg)
ppm 10.86 (s, 1 H), 820 (s, 1 H), 7.93-7.98 (d, 1 H}, 7.25-7.28 (s, 1 H}, 3.81 {5, 3 H).

~ ey
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{by methy!l 3-((3,5-dimethylisoxazol-4-ylmethoxypicolinate

To a sohution of methyl 5-hydroxypicolinate (3.0 g, 19.60 mmol} in dimethylformanude
{35 mL) was added potassiom carbonate (4.05 g, 29.41 mmol) and the reaction was stirred at vt
for 30 min. 4-(chloromethy}}-3,S-dimethylisoxazole (3.41 g, 23.52 mmol} was added and the
reaction mixture was stirred at 80 °C for 6 h.  Atter completion of the reaction, the reaction
mixture was quenched by addition of water {50 mL) and the mixture was extracted with 2 X 530 mL
cthyl acetate.  The organic layers were dried (Na;S0O,) and concentrated to obtain a crude product
which was purificd by silica gel column chromaiography (30% EtQAc/hexanes) to provide the title
compound (3.9 g, 76.47%).  MS (ESI+) 263.00 (M + H).  "H NMR (400 MHz, DMSO-de) 3 ppm
8.43 (s, 1 H), 8.07-8.00(d, 1 H), 7.60-7.63 (d, 1 H), 5,11 (s, 2 H}, 3.85 (5, 3 H), 2.43 (5,3 H},2.23
s, 3 H

7.

(¢} (5-{(3,5-dimethylisoxazol-4-yDmethoxy)pyridin-2-yimethanct

To a sohutien of methyl 5-((3,5-dimethylisoxazol-4-yhmethoxy) picolinate(3.80 g, 14.50
mmol) in methanel (150 mL), sedium borohydride {10.74 g, 290.07 mmol} was added portion wise
at 0 °C and stirred at vt for 3 b, After completion of the reaction, methanol was evaporated and
diluted with water.  The product was extracted with Z X 100 mi cthyl aceiate. The combined
organic fayers were dried over NaySQO, and concentrated 1o obtain  the title compound (3.1 g,
91.44%). 'H NMR (400 MHz, DMSO0-de) 5 ppm 8.23 (s, 1 H), 7.46-7.48 (s, 1 H), 7.38-7.40 (s,
PH), 5.31-534 (1, 1 H), 499 (5,2 H), 448 (s, 2 H), 2.40 (s 3H}, 2.21 (s, 3H}.

(&) 4-({(6-(chloromethy Dpyridin-3-yhoxyymethyh-3,5-duncthylisoxazole

This compound was synthesized from (§-({3,5-dimethylisoxazol-4-yhmethoxypyridin-2-
yhmethanol essentially as deseribed in example 10(d). (3.5 g, 94.59%. MS (ESI+) 253.00 [M +
Hl. "HNMR (400 MHz, DMSO-dg} 3 ppm 8.40 (s, 1 H), 7.61-7.67 (m, 2 H), 5.06 (s, 2 H), 4.81
(s, 2H), 242 (5,3 H),2.22 (s, 3 H).
{e) 2-(5-((3,5-dimethylisoxazol-4-yhmethoxyipyridin-2-vhacetonitrile

To a sohution of 4-(({6-(chloromethylipyridin-3-yhoxy ymethy}-3,5-dimethylisoxazole (1.0
g, 3.968 mmol) in methanol (35 ml) and water mixture was added potassium iodide (0.05 g, .30
romol} and sodium cvanide {0.388 g, 7.936 mmol). Reaction was refluxed at 80°C for4 h.  After
completion of the reaction, the methanol was evaporated.  The reaction mixture was quenched by
addition of water (50 mL) and extracted it with ethyl acetate (2 X 25 mL). The combined organic
layers were dried over Na,SOsand concentrated to provide the title compound which was used as

crude in the next step, (0.90 g, 93.75%). MS (BESI+) 244,10 (M + H},
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2-(5-((3,5-dimethylisoxazol-4-yhmethoxy)pyridin-2-yhacetic acid

To a solution of 2-(5-((3,5-dimethylisoxazol-4-ylmethoxy pyridin-2-yDacetonitrile (0.90
g, 3.70 mmol} in methanol (35 mL), sodiom hydroxide ((1.444 g, 1.1 mumol) in water (50 mL) was
added dropwise and the reaction was refluxed at 80 °C for 6 b, After completion of the reaction,
the methanol was distilled off at reduced pressure and water (50 rul.) was added to the reaction
mixture.  The aqueocus layer was washed with cthyl acetate and then the aqueous layer was
acidified to pH=3 using 10% Hydrochloric acid and extracted with ethyl acetate (2 X 50 mL).
The combined organic layers were dried over Na,SO; and concenirated to provide the title

compound {0.160 g, 16.49%:) MS {(ESIH+) 263.1 (M + H).

{g) N-{{4-chlorophenyDi{phenyDmethyD-2-(5-((3,5-dimethyhisoxazol-4-ylmethoxy ypyridin-2-
yhacetamide
To a solution of 2-(5-+((3,5-dimethylisoxazol-4-yimethoxypyridin-2-yDacetic acid {0.150

g 0.572 mmol) in tetrabydrofuran (25 ml), EDRC (0.164 g, 0.85% mmol) was added portion wise
and the reaction was stirred at 1t for 2 h. (4-chlorophenyl) (phenyl) methanamine hydrochlonide
(0.200 g, 0.858 pumol), HOBt(0.100 g, 0.572 mmol}, and triethylamine (0.237 mL, 1.751 mmol)
were then added and the reaction mixture was stirred for 24 hatvt.  After compiction of the
reaction, water (50 ml.) was added to the reaction mixture and extracted with ethyl acetate (2 X 50
mL). The combined organic lavers were dried over Na SO, and concentrated to obtain a crude
product which was purified by silica gel cohnnn chromatography  using (30% EtOAc/hexanes) as
mobile phase to provide the title compound (0.130 g, 49.24%:). MS( ES}%-} 46234 M +H]. 'H
NMR (400 MHz, DMSO-de) dppm 9.05(d, 1 H), 8.24 (s, 1 H), 7.33-7.42 (e, 3 H), 7.24-7.32 (m,
7H), 6.10-6.12(d, 1 H), 4.98 (s, 2 H), 3.69¢s, 2 H), 240 (5, 3 H), 2.18 (s, 3 H}.

Example 22

N-((4-chlorophenyl{phenyhmethyl}-2-(4-((3,5-dimethylisoxazol-4-
yhmethylthiolphenyhacetamide

=N
o
wS\l\(
N N
H
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{a) 2-(4-((3,5-dimethylisoxazol-4-yhmethylthio)phenyhacetic acid

To a solution of 2-(4-mercaptophenylacetic acid (0.25 g, 1.40 mamol) in DMF (3 mi) at 25

°C was added 4-{chlorophenyl)-3,5-dimethylisoxazole ((1.227 g, 1.5 mmol) followed by addition of
potassiom hydroxide (0.208 g, 3.7 nunol) in two drops of water.  After completion of the addition,
the reaction mixtore was heated to 120 °C for 2 h. After completion of the reaction, the reaction
mixture was cooled to rt, water {10 ml) was added and the mixture was acidified to pH=2 using
10% aqueous HCL  The agueous layer then was extracted with cthyl acetate (2 x 25 mb).  The
combme organic layers were washed with brine (25 mL), dried over (Na,504), and evaporated to
obtain the title compound as a light vellow oil (.46 g) which was used in the next step without
further purification. 'H NMR (400 MHz, DMSC-ds) & ppm 12.45 (br, 1 H), 7.19-7.29 (m, 4 H),
3.93 (s, 2 H), 3.55(s, 2 H), 2.14 (5, 3 H), 2.04 (5, 3 H).

(b} N-{{4-chlorophenyD{phenyDmethyD)-2-(4-((3,5-dimethylisoxazol-4-
yhmethylthio)phenyhacetamide

To a solution of 2-(4-((3,5-dimethylisoxazol-4-ylmethythio iphenyhacetic acid (6.460 g,
L6 mmol) in BMF (5 mE} at 25 °C was added HOBt (0.304 g, 1.8 mmol), EDC (0382 g, 1.9
mmol), and DMAFP (0.405 g, 3.2 mmol) and the resulting mixture was stirred at vt for 10 minutes.
{4-chloropheny(phenylimethanamine hydrochloride (0.466 g, 1.8 mumol) in DMF (1 mL} was
added slowly and the stimving at vt was continued overnight.  After completion of the reaction,
water (10 mL.) was added into the reaction mixture and extracted with ethyl acetate (2 X 25 mol).
The combined organic layers were washed with brine (10 mL), dried over{Na,50,), and evaporated
to obtain a erade product which was purified using silica gel cohuun chromatography using 24%
cthyl acetatc:hexanes and then purified using prep TLC on silica gel (50% cthyl acetate in hexancs

5 drops of accetic acid) to obtain the title compound (66 mg, 16.68%). LCMS-X1:477.2

IM+HT Re=3.61 min.  "HNMR (400 MHz, CDCL) 3 ppro 7.28-7.35 (m, 6 H), 7.21-7.23 (4, 2
H), 7.06-7.11 (m, 4 H), 6.21-6.23 (4, 1 H}, 5.93-594 (d, 1 H), 3.76 (5, 2H), 3.63 (5, 2 H}, 224 (5,3
H}, 2.01 (s, 3 H).
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Example 23

N-{{4-chloro-2-methylphenyD{phenylmethy)-2-(4-(2-(3,S-dimethylisoxazol-4-yliethyhpiperazin-

I-yhacetamde

-~ e
L P r N/\,/J\\Kf

X LL\/N\/
AT

{a) teri-buty] 4-(2-(3,5-dimethyhsoxazol-4-vDethylipiperazine- 1 -carboxylate

To the selution of 4-(2-cldoreethyl}-3,5-dimethylisoxazole (159 mg, Immol) in MeCN (
mb) was added tert-butyl piperazing- 1 -carboxylate (205 myg, 1. fnunol), then potassium bicarbonate
(200 mg, 2 mmol) and potassium iodide (34mg, 0.2mmol).  Then the resulting mixtore was heated
to reflux overnight.  After cooling to rt, the mixture was extracted with EtOAc.  The combined
organic fayers were washed with brine and dried over Na,SQ4.  After removal of solvent under
reduced pressure, the residue was purified by silica gel colunm chromotography with
EtCAcpetroleum ether=2:1 to afford the title compound as a yellow solid (189 myg, 61%).
LCMS-P1: 310, {m+H]".

(b} 3,5-dimethyl-4-(2-(piperazin- -yhethyllisoxazole hydrochloride

To the solution of terr-butyl 4-(2-(3,5-dimethylisoxazol-4-yhethyDpiperazine- 1-
carboxylate (189 mg, loamol) in MeOH (Sml ) was added HCVELO (IM, 2.5mL., Z.5tumol), then
the mixture was stirred at 1t overnight.  The reaction mixture was evaporated under reduced
pressure, the crude the title compound (140mg, yield 97.5%) was used directly to the next step

without forther purification.  LCMS-P: 210 [M+H];

{¢y methyl 2-(4-(2-(3,5-dimethylisoxazol-4-ylethyhpiperazin- 1-yDacetate

To the mixtare of 3,5-dimethyl-4-(2-(piperazin-1-ylethyDisoxazole hydrochloride (140mg,
0.57mmol) in DMF (3mL} was added K,CO5 (236mg, 1.71mmol) and methyl 2-bromoacetate (105
mg, 0.68mmol), then the mixture was heated at 60 °C overnight under argon.  The reaction
mixture was cooled to 1t and poured info water.  The mixture was extracted with FtOAc.  The
combined organic lavers were washed with brine and dried over Na; SOy, After evaporation of
sehvent under redoced pressore, the residue was purified by flash chromotography to give the title

compound as light-yeliow oil (97mg, yield 60%). LCMS-P1: 282 [M+HI";
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(dy 2-(4-(2-(3,5-dimethylisoxazol-4-yliethy Dpiperazin- 1-yDacetic acid
To the suspension of methyl 2-(4-(2-(3,5-dimethylisoxazol-4-yhethyDpiperazin-1-
yvhacetate (97mg, 0.345mmol) to THF/ Water (4ml., 1:1) was added LiOH (29 mg, .69 mmol)}, and

the resulting mixture was stirred at vt for 30 min.  The reaction mixture was neutralized by HCI
(IM). After removal of all the solvent, the crude the title compound was used directly to the next

step without further purification (110 mg).  LOMS-P1L: 268 [M+H]

¢) N-{{4-chloro-Z-methyiphenyli(phenyDmethy)-2-(4-(2-(3,5-dimethylisoxazol-4-
yhethylipiperazin- I -yhacctamide

To the solution of 2-(4-(2-(3,5-dimethylisoxazol-4-yhcthyDpiperazin- L-yDacetic acid (110
mg, $.345 mmol} m DMF (3 mL) was added (4-chloro-2-methylphenyD(phenylmethanamine (111
mg, $.414 mmol), EBC (79 mg, 0.414 mmel), HOBt (56 mg, 0.414 mmol), then DIPEA (89 mg,
(.69 mumol).  After stirring at 45 “C overnight, the mixture was poured into water, and extracted
with EtOAc (15 al. X 7). The combined organic layers were washed with brine and dried over
Na,80,  After removal of solvent, the residue was purified by preparatory HPLC using 10-100%
water/acetonitrile with 0.1% TFA to afford the  the title compound as a white solid (20 mg, vield
129%). LCMS-P1:481[M+H]". 'HNMR &400 MHz, BMSG-ds) 6 ppm 8.48 {d, J = 8Hz, 1H),
734 4, =076 Hz, 2H), 7.29-7.25 (m, 3HY, 7.20-7.15 (m, 3H), 6.23 {d, J=8Hz, 1H), 3.02 (s, 2H),
2.43-2.30 (m 12H), 2.27 (s, 3H), 2.23 (5, ¢ ‘H), 2.14 (s 3H).

Example 24
methyl 2-((3,5-dimethylisoxazol-4-yhmethoxy)-5-(2-(((2,4-

dimethylphenyD{phenylmethyhamino-2-oxoethylibenzoate

\T/N

{(a) benzyl 2-{4-hydroxyphenylacetate

Sodiom hydride was suspended in 100 mi of DMF and 2-(4-hydvoxyphenyDacetic acid (9
2. 39.4 mmol) was added potionwise to the stirred mixture at § °C. After 30 mimutes, benzyl

bromide (30 ml) was added dropwise in 1 h. The mixture was difuted with water {100 mlL} and
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extracted with EtOAc (100 mbx 33 The combined organic solvents were dried over NaySQ,.
After removal of solvent, the crude compound was purified by colurmon chromatography on silica
gel (EtOAc: petroleum ether = 1 1 5} to provide the title compound (8.7 g, 91.2%). LCMS-PL:
243.0 [M+H]"; R, = 1.85 min,

(b} benzyl 2-(3-formyl-4-hydroxyphenylacctate

To a sohution of benzy! 2-(4-hydroxyphenylacetate (4.84 g, 20 numol) in CHON (150 ml)
was added MgCl; (3.8 g, 40 mumol} and triethylamine (8.08g, 80 mmol) umder nitrogen and the
10 mixture was refluxed for th.  Then (CH,0), was added and the reaction was refluxed overnight.
After cooling to 1, ether (200 mi) and 1M HCL(100 ml) were added.  The organic laver was
separated and washed with 1M HCL(100 mL X 3}, and driecd over Na,504.  Afier removal of
solvent, the residue was purified by silica gel column chromotography (petroleum
ether/EtOACc=5/1) to obtain the title compound (2.71 g, 50%). LCMS-P1:271.1 [M+H]; Rt

15 1.93 min

{¢) benzyl 2-(4-((3,5-dimethylisoxazol-4-ylimethoxy)-3-formylphenylacetate

To a solution of benzyl 2-(3-formyl-4-hydroxyphenyhacetate (1.33g, 10 nunol) in MeCN
20 (50mbl) were added 4-(chloromethyi)-3,5-dimethylisoxazole (1.73g,10 mmol), K, C03{0.74 g, 15
romol) and potassium iodide (0.4 1g, S mmol).  The reaction mixture was refluxed overnight.
After the completion of the reaction, the mixture was diloted with water (30 mL) and extracted with
EtQAc (20 mLx 3). The combined organic layers were dried over Nap,8Q,.  After removal of the
solvent, the crude product was purified by column chromatography on silica gef (EtOAc: petroicum
25 ether=12: 1} to provide the title compound (1.5 g, 419).  LUMS-P1: 380.0 [M+H]; R, =1.72

min,
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{dy 5-(2-(benzyloxy)-2-oxoethyl)-2-((3,5-dimethy Hsoxazol-4-y imethoxy Ybenzoic acid

To a schution of beuzyl 2-(4-((3,5-dimethylisoxazol-4-yhmethoxy)-3-tormyiphenylacetate
{0.6 g, 1.56 mmol) in DMSO (15 mL) were added sodium dihydrogen phosphate (0,48 g, 3.96
5 mmol, dissolved in 4 ml water) and Sodium chlorite (0.29 g, 3.12 mmol in 8 mi water).  The
reaction mixture was stirred at rt overnight.  Then sat. ag. NayCOs (20 mi) was added in § min.
The mixtore was diluted with water (30 mL) and extracted with EtGAc (20 mLx 3). The
combined organic solvents were dried over Nap,S50,.  Afier removal of solvent, the crude
compoumd was purified by colummn chvomatography on silica gel (EtOAc: petroleum ether =1 1 1)

10 to provide the title compound (430mg, 69.8%). LCMS-P1:396.1 [M+H]"; R, = 1.57 min

() methyl 5-(2-(benzyloxy)-2-oxoethyl)-2-((3,5-dimethylisoxazol-4-yimethoxybhenzoate

To a schution of 5-(2-(benzyloxy}-2-oxocthy)-2-((3,5-dimethylisoxazoi-4-
15 ylymethoxy)benzoic acid (0.2 g, 0.51 mmol) in DMF (15 mL) were added iodomethane (72 mg,
(.51 mmol) and KoC0; (140 mg, 1.02 mumol).  The reaction mixture was stirred at rt overnight.
Then sat. ag. NayCOq (20 md) was added over 5 min.  The mixture was diluted with water (30 ml}
and extracted with EtOAc (20 mlx 3}, The combined organic solvents were dried over Nay SO,
After removal of solvent, the crude compound was purified by colomm chromatography on silica
20 gel (EtDAc: petroleam ether = 1 : 3) to provide the title compound (160 mg, 76.7%). LCMS-PL
410.1 [M+H] " Ry = 1.99 min

{f) 2-{4-((3,5-dimethylisoxazol-4-yImethoxy)-3-(methoxyearbonyDphenyhacetic acid
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s

To a schution of methyl 5-(2-(benzyloxy)-2-oxocthyh-2-((3,5-dimethylisoxazol-4-
yhmethoxy)benzoate {60 mg, 0.15 mmol) in EtOH (3 ml) was added 10% Pd/C (12 mg) The
reaction mixture was stirred under H, atmosphere at rt for 1.5 b, After the completion of the
reaction, the reaction mixture was diluted with water (30 mL) and extracted with EtOAc (20 mEx
3).  The combined organic solvents were dried over Nap,S80,.  After removal of solvent, the crade
product was purified by column chromatography on silica gel (EtOAc: petroleom ether =1 5) to

provide the title compound (40 mg, §3.6%). LCMS-P1:342.1 [M+Na]"; R, = 1.42 min.

(g} methyl 2-((3,5-dimethylisoxazol-4-ylmethoxy}-5-{2-(({2,4-
dimethylpheny{phenyDmethyhamino)-2-oxoeethyDbenzoate

This compound was synthesized from 2-(4-((3,5-dimethylisoxazol-4-ymethoxy)-3-
{methoxycarbonyDphenyDacetic acid and (2, 4-dimethylphenyD{phenylimethanamine essentially as
described in example 4 (b) and was purified by column chromatography on silica gel (EtDAc:
petroleum ether = 1 1 3} to provide the title compound (25mg, 40.7%).  LCMB-P1: 535.0
M+Nal'; Ro= 1.83 min.  'H NMR (400 MHz, DMSO-dg) & ppm 7.65 (4, J= 2.0 Hz, 1H), 7.36
(dd, /=24 He, 1H), 7.20 (s, 2H), 7.18 (s, 1H), 7.03 {d, /= 6.8 Hz, 2H), 6.93 {t, J = 6.0 Hz, ZH)},
6.87(d,/J=8.0 Hz, IHL 6.76 (d, /= 8.0 Hz, 1H), 630 (d, /= 8.0 Hz, 1H), §85(d. J= 8.0 Hz,
EH), 480 (s, 2H), 3.77 (3, 3H), 3.51 (s, 2H), 2.32 (s, 3H), 2.25 (5, 3H), 2.22 (s, 3H), 2.15 {5, 3H).
Example 25

2-{4-(2-(3 5-dimethylisoxazol-4-yi}-2-hydroxyethoxy)pheny-N-((2,4-

dimethylphenyl{phenytmethyacetamide

OH
o
Ny -
P p
P!
O
-~
Q = G
Nx’"

To a solution of 3,5-dimethylisoxazole-4-carboxy e acid (9.2 g, 65.2 mmel) in MeOH (50
ml) was added SOCL, (15.3 g, 130.4 mmol) very slowly.  The reaction mixture was heated to 70

°C overnight. The reaction mixture was then cooled to 11, concentrated, and purified by column
& E 3
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chromatography (10% EtQAc/petroleum cther) to afford the title compound (9.0 g, 89%).  LOMS-

Pl 156 [MHHT Ry 1,404 min.

{b}3,5-dimethylisoxazol-4-ylimethanol

To a stirred solution of methyl 3,5-dimethylisoxazole-4-carboxyiate (9.0 g, 58 mamol) in
THF (200 mL) at 0 °C was added L1AIH4(2.42 g, 63.8 mmol) portionwise.  After addition, the
reaction mixture was allowed to warm up to 1t and stirred overnmight.  The reaction mixture was
guenched by the successive addition of water (2.5 mb)}, 10% ag. NaOH (5 mL), and water (7.3
ml).  The organic layer was separated, dried over Na 80, filtered, and concentrated to afford the
title compound (5.0 g, 68%).  LOMS-P1: 128 IMHH] R 0.963 min.  'H NMR (400 MHz,
CBCL) & ppm 4.37 (s, ZH), 2.30 (5, 3H), 2.20 (s, 3H).

(¢} 3,5-dimethylisoxazole-4-carbaldehyde

N

&

Oz Ppre;

To a solution of (3,5-dimethylisoxazol-4-ylhmethano! (1.00 g, 7.86 nmol) in CHCh (20
mb) at § °C was added Dess-Martin periodinane (4.17 g, 9.83 mmol) over 10 min and the reaction
mixture was warmed to rt.  The reaction mixture was stirred at 1t for 60 min and then filtered
through Celite® and washed through with CH,Clb.  The organic layer was dried over Na,SO,,
concentrated, and purified by column chromatography (15% EtQAc/hexanes) to provide the tfitle
compound {0.450 g, 46%,). 'HNMR (400 MHz, BMSO-dg) & ppm 9.92 (s, 1H), 2.68 (5, 3H), 2.37
(s, 3H).

() 1-(3,5-dimethyhsoxazol-4-yhethanol

To a sohution of 3,5-dimethylisoxazole-4-carbaldehyde (4,450 g, (.36 mmol) in dry THF (3
mol.) at 0 °C was added MeMgBr (3.0 M solution in Ex,0) (1.2 mb., 3.60 mmol} dropwise over 10
min and the reaction mixture was warmed to rt.  The reaction mixture was stirred at vt for 90 min.

Water (10 ml) was added very slowly and the reaction mixture was extracted with EtOAc (100
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ml). The organiec layer was dried over Na,SQO,, concentrated, and purified by colunm
chromatography (27% FtOAc/hexanes) to provide the title compound (0.480 g, 95%). "HNMR
(400 MHz, DMSO-dg) & ppm 5.07 (4, 1H), 4.65 - 4.70 (m, 1H), 2.33 (s, 3H), 2.20 (3, 3H), 1.32 (d,
3H).

{e) 1-(3,5-dimethylisoxazol-4-yhethanone

To a sohution of 1-(3,5-dimethyiisoxazol-4-yDethanol (.30 g 2.12 mmol) in CH,CL (8
ol at 0 °C was added PCC (0.068 g, 3.19 mmol) and reaction was stitred for L hatrt.  Water (25
ml) was added slowly and the veaction mixture was extracted with CHCh (3 x 10 mb).  The
organic layer was dried over Na,SO., filtered, concentrated, and porified by column
chromatography (10% EtOAc/hexanc) to provide the title compound (0.10 g, 34%).  'H NMR (400
MHz, CDCH3 8 ppm 2.68 (s, 3H), 2.44 (s, SH}, 2.24 (s, 1H}.

{f) 2-bromo-1-(3,5-dimethylisoxazol-4-yhethanone
O
Br

g

&

N

e

To a sohution of 1-(3,5-dimethylisoxazol-4-yhethanone (1.0 g, 7.13 mmol) in CCl, (40 mL)}
was added AcOH (1.0 g, 1142 mmol}.  The reaction mixture was stirred at 48 °C, foliowed by
dropwise addition of Br, (0.37 mL, 7.19 mmol} in CCL, (30 mL).  The reaction mixture was stirred
at 48 °C for an additional 20 min.  Tce cold water {50 mb} was added and the reaction mixture was
extracted with CHoCh (3 x 28 mb).  The organic laver was dried over Na,SQ,, filtered,
concentrated, and purified by column chromatography (8% EtOAc/hexane) to provide the title
compound (0.80 g, 51%). 'H NMR (400 MHz, CDCly) § ppm 4.18 (s, 2H), 2.74 (s, 3H), 2.52 (s,
3H).

{g) methyl 2-(4-(2-(3,5-dimethy isoxazol-4-y1}-2-oxocethoxyphenyliacetate

A mixture of 2-bromo-1-(3,5-dimethylisoxazol-4-yhethanone (193 mg, 0.89 mmol),
methyl 2-(4-hydroxyphenyDacetate (147 mg, 0.89 mmol) and potassium carbonate (246 mg, 1.7¢

L]
&~
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mol} in acetonitrile (10 mb) was stirred at 1t for 1.5 b, After filtratioy, the filtrate was
concentrated to obtain the title cormpound (270 mg, 99%) as a vellow oil.  LOMS-P1: 304.1

M+H]"; R, = 1.82 min.

(k) methyl 2-(4-(2-(3,5-dimethyiisoxazol-4-y[)-2-hydroxyethoxy iphenyhacetate
O

R’

To a cooled (0 °C) sobution of methyl 2-(4-(2-(3,5-dimethylisoxazol-4-y1)-2-
oxocthoxy jphenyhacetate (120 mg, 8.4 munol) in MeOH (10 mL) was added NaBH: (76 mg, 2
mmol).  After the addition, the reaction mixture was stirred at vt for th.,  Then solvent was
removed and water (10 mL) was added to the mixture.  The mixture was extracted with FtOAc
(15mlx 3). The organic layers were dried over anhydrous Na,5C,and filtered.  The solvent was
removed (o obtain the title compound (96 mg, 79%:) as colorless oil.  The the title compound was

used in the next step without any further purification.  LOMS-P1: 306.1 [M+H]; R, = 1.73 min.

{1} 2-{4-(2-(3,5-dimethylisoxazol-4-y1)-2-hydroxyethoxyphenyhacetic acid
This compound was prepared from methyl 2-(4-(2-(3,5-dimethylisoxazol-4-yl}-2-
hydroxyethoxy yphenyhacetate essendially as described in example 24 (d) (99 mg, 100%).  LCMS-

P1:292.0 IM+HT; B, = 1.32 min.

(i) 2-{4-(2-(3,5-dimethyfisoxarol-4-y)-2-hydroxyethoxy jpheay - N-((Z,4-
dimethylphenyl}{phenyhmethylacetamide

This compound was prepared from 2-(4-(2-(3,5-dimethylisoxazol-4-y1)-2-
hydroxyethoxy)phenyhacetic acid and (2.4-dimethylphenyl{phenyDmethanamine essentially as
described in example 4 (b){(46 mg, 56%) as a white solid. LCMS-P1: 485.0 [M+H]; R, = 1.75
min,  H NMR (400 MHz, CDCE) 8 ppm 7.23-7.16 (m, J = 7.6Hz, 5H), 7.08 {d, J = 6.4Hz, 2H),
6.99 (s, 1H), 6.93-6.86 (m, 3H), 6.77 {4, /= R0 Hz, 1H), 637 (d,7=8.0Hz, iH), 589 (d, J=
8.A4Hz, 1H), 5.03-53.06 (m, 1H), 4.11-4.06 (m, 1), 3.99 (dd, J=9.6Hz, 3.6Hz, 1H}, 3.59 (s, 2H),
246 {s,3H), 2.34 (5, 3H), 2.29 (5, 3H), 2.22 (s,3H).

Example 26

2-aming-2-{(4-((3,5-dimethyHsoxazol-4-yDmethoxy)phenyD-N-((2,4-

dimethylpheny{phenyimethyljacetamide
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{a) tert-butyl (1-(4-((3,5-dimethylisoxazol-4-yhmethoxyiphenyh-2-({((2,4-
dimethylphenyY{phenylymethyijamino)-Z-oxocthylcarbamate
This compound was synthesized essentially as described in example 1 starting from methyl

2-((zert-butoxycarbonylamine }-2-(4-hydroxyphenyDacetate.

(b} 2-amino-2-(4-{((3,5-dimethylsoxazol-4-yDmethoxy ipheny -N-((2,4-
dimethyiphenyli{phenyDmethyhacetamide

tert-Butyl (1-(4-((3,5-dirsethylisoxazol-4-yhimethoxypheny!)-2-(((2 4-
dimethylpheny!){phenylmethyhamino)-2-oxocthylcarbamate (85 mg, (.16 mmol) n
dichloromethane (2 mL) and trifloorocetic acid (1 mL) were stirred for 1S minates.  Solvent was
removed and product was purified by reversed phase HPLC columa chromotography using 10-90%
acetonitrile/water with 0.05% TFA to give the title compound (130 mg, 94%).  LCMS-T1:470.2
IMHAHT Re 575 min. 'H NMR (400 MHz, CDCL) 8 ppm 7.34-7.19 (m, SH), 7.10 (m, 1H), 6.97
(m, 1H)}, 6.93-6.87 (m, ZH), 6.81 (m, 1H), 6.60 (m, 1H), 6,19 (m, 1H), 5.10 (d, 1H), 478 (d, 2H},
239 (s, 3H), 2.27 (5, 3H}, 2.25 (5, 3H), 1.98 {5, 3H).

Using essentially the same procedure as described in example 2, the following compounds

in fable I were made.

Table 1
Ex. Structure/Name NMR LCMS
'H NMR (400 MHz, DMSO-dq) &
ppm 8.91-8.93 (d,1 H), 7.39-7.41
(d, 2 H), 7.28 (s, 1 H}, 7.25 (s, |
' }:jé 11?); ; aéﬂ (:z;s g | LEMS-XL:
o » / 4 / -/ . St
27 | o )7 om, 4 ), 509.2 [M+H]';

(d, 1 H), 6.92-6.94 (d, 2 H), 6.16-
6.18 (4, 1 H), 4.88 (s, 2 H), 3.44 (5,
2 H), 2.38 (5, 3 H), 2.18-2.20 (s,
61

N-{{4-chloro-2-methylphenyl)(4- R; = 6.03 min
chlorophenyhmethy}-2-(4-((3,5
dimethylisoxazol-4-

ylymethoxy iphenyhacetamide
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®
Ii’ i
N /l‘L\/ T
H

ci /(j\

TH NMR (400 MHz, DMSO-ds) 3
ppm 8.91-8.93 (4,1 H), 7.32-7.34
(d, 2 H), 7.23-7.29 (m, 3 H), 7.17-

LCMS-X1:

28 7.20 (m, 4 1), 7.10-7.12 (4, L HD, | 475.2 [M+H]
N-{{4-chloro-2- 6.92-6.94 (d, 2 H), 6.17-6.19(d, 1 | R,=7.10 min
methylphenyl(pbenyDmethylh-2- | 1) 5,88 (s, 2 ), 3.45 (s, 2 H),
(4-((3,5-dimethylisoxazol-4- 2.39¢s, 3 H), 2.20 (s, 6H)
yvhmethoxyphenyacetamide

N TN,
@ a A OnsS O H NMR {400 MHz, DMSO-de) &
“ ”\w)i\/\\\«J/ ppm 8.89-8.92 (d,1 H), 7.29-7.33
\QJQ H {m, 2 H), 7.15-7.24 (m, 7 H), 6.87- | LCMS-X1:

26 6.93 (m, 4 H), 6.02-6.04 (4, 1 H), | 457.5 [M+HT;
2-{4-((3.5-dumethylisoxazol-4- 4.87 (s, 2 H),3.72 (s, 3 H), 3.41- | R, =6.47 min
yhmethoxy jphenyl)-N-((4- 3.43(s, 2 H), 2.38 (5,3 H), 2.19 (s,
methoxyphenyl)(phenylimethyliac | 31y
ctamide h

~o
| NN | TH NMR (400 MHz, DMSO-dg) 8
© o ff'\fov&("’ ppm 8.83-8.85 (4,1 H), 7.18-7.20
A (4.2 H), 7.13-7.15 (. 4 H), 6.91- | LOMS-X1:
30 \C,,E;D/ H 6.93 (d, 2 H), 6.85-6.88 {d, 4 H), 487.3 [M+H1"
$5.96-S98 (d, 1 H), 4.87 (s, 2 H}, Ri=6.41 min
N-(bis{4-methoxyphenyDmethyl)- |2 (s, 6 H), 3.41-3.44 (s, 2 H),
2—(4-(_(_395-dimethylisoxazei—4- 7.38 (S 2 H;), 719 (S, 3 H)
yhmethoxyiphenylacctamide
. N
| 0. A P
7 jiv@ \/;\f TH NMR (400 MHz, DMSO-dg) 3
; N ppm &/3—&/;’ {d,1 H), ,u.25~/130 LOMS-X -

1 (m, 4 H), 7.15-7.23 (m, 5§ H), 6.91- 4573 [M+HT"
2-{4-((3,5-dimethylisoxazol-4- 6.98 (m, 4 H), 6.36-6.38 (4, 1 H), R, =654 mi;1 )
N N RN 4.87 {s, 2 H), 3.70 (5,3 H}), 3.35 (s, )
yhmethoxy)phenyl)-N-((2- 2 H), 2.38 (s, 3 H), 2.20 (s, 3 H).
methoxyphenyli(phenyDmethyiac '
ctamide

N Nyt | TH NMR (400 Mz, DMSO-dg) 3
l?’ o O~ | ppm 8.82-8.84 (d, 1 HY, 7.27-7.29
NG Py (d,2H), 7.18-723 (t, 4 H), 7.03- | LOMS-XL:
32 \N,@/ H 470.3 [M+HT;

N-{({4-(dimethylaminojphenyh
{phenymethyi-2-(4-((3,5-

7.05 (d, 2 H), 6.93-6.91 (d, 2 H),
6.65-6.67 (d, 2 H), 5.94-5.96 (d, 1
), 4.87 (s, 2 H), 3.36-3.45 (d, 2
H), 2.84 (s, 6 FI), 2.38 (5, 3 H),

R, =420 min
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dimethylisoxazol-4-y1)
methoxy)phenyhacetamide

2.19 (s, 3 H).

./j \F:N\

=E P 0 o O\V/J\*\\*/
L
o N,/

"H NMR (400 MHz, DMSO-dg) 5
ppm 8.83-8. éﬂ (d, 1 H), 7.25-7.28
{m, 4 H}, 7.18-7.23 {m, 4 H), 7.05-

LCMSB-X1:

33 713{m, 3 H)ﬁ 6.91—6.% {d, 2 H), 470.3 [M-+HT;
N-{(Z-{dimethylamino)phenyl) 6.62-6.64 (d, 1 H), 487 (5, 2 H}, R, = 6.23 min
{phenyDmethy1)-2-(4-((3,5- 3585, 2H), 251 (s, 6 H), 2.38 (s,
dimethyhisoxazol-4- 3H), 2.19 (s, 3 H).
yimethoxyjphenyiacetamide

\%w
EP /\/ \ R "H NMR (400 MH=z, DMSGO-ds) &
V| ppm 8.98-9.00 (d, 1H), 7.28-7.34
(m, 4 H), 7.24-7.26 (4, 3 H), 7.13- | LCMS-X1:

34 7.23 (m, 4 H), 6.91-6.93 (d, 2 Hy, | 4453 [M+HT';
24 (3, 5-dimethylisoxazol-4- 6.08-6.10 (4,1 H),487 (5, 2H), | R,=6.55min
yhmethoxy)phenyl)-N-((4- 3.42-3.47 (s, 2 H), 2.38 (s, 3H),
fluorophenyl)(phenylmethyllaceta | 2 19 ¢ (s, 3 H).
mide

'H NMR (400 MHz, DMSO-dg) §
ppm{ 8.98—}9.()0 idq i H), 7.2?-7.31 LOMS-T1:
15 (}n, 4/H), 7:14- 7.20(m, 6 H{), ‘?.91- 4631 [M-HT
6.93¢d, 2 H), 6.10-6.12 {d, | H}, R, = 637 min
N-(bis{4-fluorophenylimethyl)-2- | 4.87 (s, 2H), 346 (s, 2 H}, 238 (s, T
{4-({3,5-dimethylisoxazol-4- 3H),2.29 (s, 3 H).
ylymethoxyiphenyhacetamide
./Nﬁ
E\E J\/C\( ("\/\( "H NMR (400 MHz, DMS0-dg) 8
\I\ ppm 8.96-8.98 (d,1 H}, 8.51-8.53
Ci {dd, 2 H), 7.32-7.33 (d, 1 H}, 7.18- | LCMS-X1:
36 7.26 {m, S H), 6.92-6.98 (m, 3 H), | 476.6 [M+HI';

N-{{4-chloro-2-
methylphenyD{pyridin-4-
vhmethy-2-(4-((3,5-
dimcthyhisoxazol-4-
yhmethoxyphenyliacetamide

6.19-6.21(d, 1 H), 4.88 (s, 2 H),
347 (s, 2 H), 2.39 (s, 3 H), 2.24 (s,
& Hj.

R, =5.10min
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{JB LY o

"H NMR (400 MHz, DMSO-ds)
ppm 8.97-8.99 (d, 1H), 7.38-7.40
(d, 2H), 7.25-7.28 (m, 2 H), 7.15-

LOMS-X1:

37 719 (m, 5 H}e 6.91-6.94 (d, 2 H), | 5092 [M+H];
N-{(Z-chloro-4-methylpheny}{4- 6.32-634 (d, 1 H), 487 (s, 2 Hj, R, =547 min
chlorophenyimethyly-2-(4-((3,5- 3.45(s, 2 H), 2.38 (s, 3H}, 2.28 (s,
dimethyhisoxazol-4- 3 HY 2.20 (s, 3 H).
yhmethoxyiphenylacctamide

ci
;A . \/[:fo TH NMR (400 MHz, DMSO-dg) &
7 g O X ppm §.90-8.92 (4, 1H), 7.36-7.40
N s (t, 2H), 7.11-7.33 (m, 7H), 7.04- | LOMS-X1:

38 ™~ 7.06{(d, 1 H), 6.91-693 (d, 2 H), 475.5 [M+H1"
N-{{4-chlorophenyl)(o- 6.20-6.22 {d, 1 H),4.78 (5, 2 H), Ry=7.04 min
tolymethy)-2-(4-((3,5- 3.45(s,2H),2.38(s,3 H), 222 (s
dimethyhisoxazol-4-ylimethoxy) 6 H).
phenyacetamide

=N T NMR (400 MHZ, DMSO-dg) 8
O \”J\( ppm 8.82-8.84 (4,1 H), 7.29-7.33
\E ’lL\/ (m, 2 H), 7.22-7.26 (m, 1 H), 7.15- LOME-X1:
A 7.20 (o, 4 H), 6.91-6.99 (m, S H), P

39 . , . 455.3 [M+HT;
2-(4-((3,5-dimethylisoxazol-4- 6.16-6.18 (d, 1 H), 4.87 (8, 2H). | o
yhmethoxyphenyl-N-((2.4- 3.41-3.46 (s, 2 H), 2.38 (s, 3 1), L
dimethylphenyl)(phenybmethylac | 2-37 €8, 3H), 2.20 (s, 3 H), 215 (s,
etamide 3 H).

\::-"—N
_ y "H NMR {400 MHz, DMSO-dg) &
\ ppm 8.96-8.98 (s, 1 H), 7.24-7.34
{m, S H), 7.13-7.20 (m, 3 H), 6.91- | LCMS-X1:
40 6.93(d, 2 H), 6.33-635(d, 2 H), 4753 [M+HT

N-{{2-chioro-4-
methylphenyl)(pheny Dmethyl)-2-
{4-({3,5-dimethylisoxazol-4-
ylymethoxy iphenyhacetamide

4.87 (3,2 H), 3.42-3.49 (m, 2 H),
2.38 (s, 3H), 2.33 (5,3 H), 2.19 (s,
3 H.

R,=6.95 nun

Using essentially the saroe procedure as described in example 4, the following compounds in table

2 were made.
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Ex, Structure/Name

NMR

LCMS

Nt
\/’L\‘: .
\
\

1y

L ///\fo
N/U\/KVE
H

®
41
2-{4-((3,S-dimethylisoxarol-4-
yhmethoxyiphenyl}-V-
(pheoyi(m-tolylimethyliacetamide

"H NMR (500 MHz, MeOH-dy) 8

ppm 7.21-7.06 (m, 8H), 6.97-6.82

{m, 5H}, 6.01 {s, 1H), 5.39 (s, 1H),
4.78 (s, 2H), 3.21 (5, 2H)}, 2.29 (s,

3H), 2.17 (5, 3H), 2.16 (s, 3H).

LOMS-PL: 441
IM+H]: Ry
1.699 min,

e

2-{4-((3,S-dimethylisoxarol-4-
yhmethoxy)phenyD-N-({4-
sopropyipheny{phenylmethyl)

4z

acetantide

"H NMR (400 MHz, MeOH-d4} 0
ppm B.74 {d, I = 8.4 Hz, 1H)}, 7.21-
7.06 (m, SH), 7.00 {d, ] = 3.4 Hz,
2H), 6.82 {d, I=8.8 Hz, 2H), 6.01
{s, 1H)}, 4.77 (s, 2H}, 3.43 (s, 2H),
2.83-2.72 {m, 1H), 2.28 (s, 3H),
215 (s, 3H), 113 (5, 3H), 112 (s,
3H).

LCMS-P1: 491
M+Na]’; R
1.796 min.

=N

el

e} /;\YO\/’L\\/Q
N NJ\V S
)l\ >
I

S S
43
N-{{4-chloro-2-
methyiphenylcyclopropyDmethyl
¥2-{4-{(3,5-dimethylisoxazol-4-
vlymethoxy jphenyhacctamide

TH NMR (400 MHz, DMSO-ds) 8
ppm 8.45-8.47 (d, 1 H), 7.46-7.44
(4, 1 /), 7.23-7.26 (4, 1 H), 7.20
(s, I H), 7.13-7.15(d, 2 H}, 6.89-
6.92{(4, 2 H}, 4.86 (s, 2 H), 4.54-
458 (1, 1 H), 2.33 (5, 3 H), 2.19 (5,
& H), 1.16-1.23 (m, 1 H}, 0.49-0.51
(L, THYL 047 (s, 1H), 043 (s, 1
Hy, 0.40-0.41 (4, 1 H).

LCMS-X1:
4393 [M+HT
R, = 6.80 min

N

&[: o ;:,:m/.()
¢ ;\Jj\\./[\\\/

N-{cyclohexyl(Z,4-
dimcthylphenymethy)-2-(4-

N
¥ o

e

{((3,S-dimethylisoxazol-4-
ylymethoxyiphenyhacetamide

"H NMR {400 MHz, CDCl3)

S ppm &.837 (d, LH), 8.19 (1, 1H),
7.68-7.60 (m, 2H)}, 7.30-7.22 (m,
2, 7.16 (d, 2H), 6.95-6.91 {(m,
3H), 6.79 (4, 1H), 5.61 {d, 1H),
4.96 (1, TH), 4.80 (s, 2H), 3.50 (q,
2H), 2.41 (5, 3H), 2.34 (5, 3H),
230 (s, 3H), 2.27 (s, 3H, 172 (m,
2H), 1.62 (m, 2H), 1.35 {m, 2H),
1.OR (m, 2H), 0.92 (m, 2H).

LCMS-T1:
4613 [M+HT
R:=7.19 min
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\\:r»N\
O
- O @’O\/&(
P \Nﬂ\/ Y
/Ei\f’ :

'H NMR (400 MHz, CDCL)
S ppot 7.18 {m, ZH), 6.95-6.92 (m,
4H), 6.79 (d, 2H), 5.61 (d, 1H),

LCMS-T1:

45 o _ 4.94 ¢, 1H), 4.80 (5, 2H), 3.50 (g, | 421.3 [M+HT';
2-(4-{{3,5-dimethylisoxazol-4- 2H), 2.41 (s, 3H), 2.36 (s, 3H), R, = 6.54 min
yiymethoxy)phenyl)-A-(1-2,4- 2.30 (s, 3H), 2.27 (s, 3H), 0.86 (d,
dimethylphenyl)-2- T O.i76 (d 3. ) '
methylpropylacetamide - o

e
E\: PN 0. w 'H NMR {400 MHz, CDCl3)
iy . 1 . ) ) 3 5TIY T DAL -
8 e et gv

46 | AT e At (s i ol kg | 4332 [T
2-{4-((3,5-dimethylisoxazol-4- AT % Ro=6.54 min

S, -dimethyHsoxarnc 2.30(6H, s), 2.27 (2H, 1), 1.75-
yhmethoxyipheny-N-{1-(p- 1.58 (m, 6H), 1.25 (2H, 1)
tolyleyclohexyhacetamide R o

\@\:\ "H NMR {CBCL) 6 ppm
oA 7.30 - 7.28 (3H, m}, 7.26 - 7.24
\ (3H, m), 7.20 (1H, m), 6.95 (2H,
e dt), 5.48 (1H, s), 4.80 (2H, 8), 3.52 | M8 419.2
a3 5 it fisoxazold (2H, 5), 2.40 (2H, 5), 2.39 (1H, 1), | [M+H]"
ZAELS,0-dimethyhisoxazol-4- 2.29 (2H, s), 2.26 (2H, 1), 1.69
yhmethoxyphenyl-N-(1- (H, 1), 160 {2H, 1), 1.56 (2H, 8,
phenyleyclohexyhacetamide 1.24 GH, 1), ' ' '
:’“\\J *:N‘O
S: Ji 0\/\% "HONMR (CDCE) 8 ppm 7.34 (1H,
A/N] 'y ), 7.30 (H, 4y, 7.29 (1H, 1), 7.25
(1H,s), 7.22 (1H, s}, 7.19 (1H, 5), )
_ ~ : 5 MS 496.1
48 7.16 (13, d), 7.06 (2H, dd), 6.95 -

N-{(3,4-
dichlorophenyl){(phenyDmethyl)-2-
{4-((3,5-dimethylisoxazol-4-
yvhmethoxyphenyacetamide

6.92 (CH, m}, 6,16 (1H, d), 5.93
(1H, d), 4.77 (2H, s), 3.58 (ZH, s},
2.39 (34, s), 2.28 (3H, s).

IMAH]™
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"H NMR (DMSO-dg) 8 ppro
£81(IH, ), 7.35 QH, d), 7.17 -
7.34 {4H, o), 6.96 - 6.88 {5H, m),

MS 480.2

49 N-((4-chlorophenyD)(2.4- 6.14 (1H, &), 4.85 (2H, &), 3.41 (2H, | [M+H]"
o T . s}, 2.36 (31, ), 2.21 (GH, ), 2.17
dimethyiphenyhmethyvh-2-(4-((3,5- (3H. $), 2.12 (3H. )
dimethylisoxazol-4- P e
vhimethoxyphenyhacetamide
=N
Y [ ¢ Il SN
SO P 8.82 (1H, &), 7.19 - 7.09 (6H, m),

50 P LA H 6.95 (2H, d), 6.94 (1H, 5), 6.90 (2H, | MS 4/:2
n a4 , ), 6.15(1H, d), 485 (2H, 5}, 3.42 IM+HT.
2-{4-((3,5-dimethylisoxazol-4- (2F 83, 2.36 (3H, 53, 2.21 (3H, 8),
yhmethoxyiphenvh-N-((2,4- 2,17 (31 5, 2.12 (314, 5),
dimethylphenyl}4-
fluorophenylmethylacetamide

™o
4 Jﬁ \T: ho) "H NMR (400 MHz, CDCE) 5 7.20
Ef Q /\( (2H, d), 6.97 (2H, d), 6.96 (1H, s),

. /E\:; g\g’ﬂ\’ 6.93 - 6.88 (3H, m}, 6.52 - 6.77 (3H, LOMS $47.2

5t ~ ), 6.29 ( dy, 5.92 ( iH &), 4.77 VN,
2-(4-((3,5-dimethylisoxazol-4- (2H, ), 3 376 (*H s}, 3.55 (24, 8}, i
yhimethoxy)phenyt-N-((2.4- 2.38 (3H, 5), 2.28 ﬂﬁH s}, 2.27 (3H,
dimethylpheayvi)(4- 8}, 2.18 (3H, g).
methoxyphenyDmethyhacetamide

"H NMR (400 MHz, CDCL) 8 ppm
7.16 - 7.12 (6H, my), 7.08 - 7.04 {(2H,

53 m}, 6.84 2H, d), 6.79 (2H, d}, 6,42 | M5469.3

" (1H, d), 5.92 (1H, 41, 3.97 (2H, 1), IMHHT
N-(di-o-tolylmethyll-2-(4-(2-B.5- 1 3 51 (2, 6), 2,76 (26, 1), 2.35 (3H,
dimethylisoxazol-4- S}, 2.25 (3H, 5), 2.19 (6H, 5.
yvhethoxyphenyhacetamide

(J\’/\f ' NMR (400 MFz, CDCL) & ppm

,J\\L )L\/ o oo 7.68 (?H ), 749 (1H, D), 7.39 (2H,
$ tdy, 7.24 2H, m}, 7.08 CH, d), 6.86 | M5 4682
i 2-(4-(2-(3,5-dimethylisoxazol-4- (ZH, d), 6.70 (2H, d), 3.93 QH, 1}, IV+HT

vhethoxy phenvl-N-{({2,6-
dimethyiphenyD{phenyhmethyl)

acetanude

2.34 (3H,
2.18 (5H, 3).

351 (2H, 83, 2.74 (2H, 1,
s}, 2.25 (3H, s},
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X "H NMR (400 MHz, CDCL)
AN o L/\j \/\(’\ Sppm 7.29 (IH, d), 7.24 (iH, d),
(\/\N’L 7.16 - 732 (45, m), 7.08 (1H, 1),
\v/}'\ - 702 6.80 .
54 ' 6 Uéﬂi E) 6;9 (Hi{Hd:i ‘3(81 Ms 497.3
s .76 (3H, m), 6.56 {1H, d), 5.8 M

2-{4-(2-(3,5-dimethylisoxazol-4-
yvhethoxy pheny-N-{(2-
sopropy ipheny ) o-tolyDmethy )
acetamide

(1H, d), 3.96 (2, £), 3.53 (2H,
§1,3.05 (FH, m), 2.76 (2H, 1), 2.24
(3H, 5), 2.25 (3H, ), 2.16 (3H, 3,
§.20 (3H, d), 1.06 (3H, 4).

o

2-{4-{(3,5-dimethylisoxazol-4-

vhmethoxyphenybh-N-(1-(3,5-
dimethylpyridin-2-y1}-4-
methyipentyliacetamide

"H ONMR (CDCL, 400MHz): 3§
9.38 (s, LH), 8.36 (s, 1H), 7.81 (s,
TH), 7.24 (4, J = 8.0 Hz, 2H), 6.85
(d, J = 8.0 Hz, 2H), 5.19 (s, 1H),
4.75 (s, 2H), 3.51 (s, 2H), 2.61 (s,
3H), 2.45 (s, 3H), 2.38 (s, 3H,
2.26 (s, 3H), 2.06-1.93 (m, 1H),
LE3-1.72 (m, 1H), 1.54-1.51 (m,
tH), 1.33-1.25 (m, 1H), 1.13-1.04
(m, 1H), 0.85 (s, 3H), 0.82 (s, 3H).

LOMS-AG24:
450.7
Rt:1.44 min.

IMA+HT

b

Using essentially the saroe procedure as described in example 7, the following compounds in table

3 were made,

Table 3
Ex. Strycture/Name NMR LCMS
¢l
PN "HNMR {400 MHz, DMSO-dg) &
\,/f o /\ s \V/\T’(o ppm 8.80-8 82 {d, 1 H), 7.36-7.38
/\/\ )\A A 2 TI4ATAS (L 4 H) 690 MK
i /"’I ,.(L} 2F ,.L} ",.)3 i,/‘ f‘., 3 / \.—:' ; +
56 LA 6.98 (‘m,AH),ﬁ 831-6.83 (4, 2 H, 503.5 [MHH]:

N-{{4-chlorophenyly(2,4-
dimethyiphenylmethyl}-2-(4-(2-
{3,5-dimethyhsoxazol-4-
yhethoxy jphenyhacetamide

6.14-6.17 {d, 1 H), 3.97-4.00 (1, 2
H), 3.39-3.42 (d, 2 H), 2.72-2.75
{1, 20y, 2.32 (s, 3 H), 2.23 (5, 3 H),
2.20{s, 3 H), 2.14 (s, 3 H).

R, =5.52 min
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Cl

"H NMR (400 MH=z, DMSGO-ds) &
ppm 8.86-8.88 {d, 1H), 7.38-7.40
(d, 2 H), 7.14-7.20 (m, 7 H), 7.03-
7.05{d, 1 H), 6.81-6.83 (d, 2 H),

LCMS-X1:

57 ) ) , 488.5 [M+HT"
Nof{4-chloronhony i 6.19-6.21(d, 1 H), 397400, 2 R ”“"'[04 mi';1 ’
: ";‘h“’ forophenyo: B34 (2 B, 222750 | R
olylmethyl}-2-(4-(2-3,5- ), 2.32 (s, 3H), 2.19-2.20 (s, 6
dimethyhsoxazol-4-yhethoxy) )
phenylacetamide a
i . 'H NMR (400 MHz, DMSO-dg) 8
o ’\:’ \/\; \ ppm 8.90-8.88 (d, 1 H), 7.31-7.35
Dl S A 2, 722708 e S HY, TS |
ANGFN , N LCMS-TT
58 ¢l TA7(m, 3H), 7.09-701 (4, T H), 490.1 [MHT
N-((4-chloro-2- 6.81-6.84 (1,2 H), 6.16-6.18 (d, R 6.96 mi; ’
methylphenyDi{phenyhmethyl)-2- | H), 3.98-4.01 (1, 2 H), 343 (5, 2 '
{4-(2-(3,5-dimethylisoxazol-4- H}), 2.72-2.76 (1, 2H), 2.33 (s, 3 H),
yvhethoxyphenylacetamide 2.20 (s, 6 H).
(j " \[MRMUG MHz, DMSCO-de) 5
I O,o\/ \/\ ppim 8.85-8.88 (d, 1 H), 7.30-7.33 (i,
Lo 9 727 " 7157 1%
Ny EJL\, N P 2 H) H_J 70i67(1110 1;{; H.b Z;i o | revsx
59 N N (m, 7 H) (& LHY 6816851 oo S vemy
(0 2H), 620:622 (4, VD, 397400 | 7L
2-{4-{2-(3,S-dunethyhsoxazol-4- (1,2 H), 3.39-3.43 (s, 2 H), 2.72-2.75 ¢ .00 min
yhethoxy)phenyi)-V- (t, 2H),2.32 (s, 3 H), 2.18-2.20 (&, 6
{(phenyl{o-tolylymethyDacetamide H).
/\ / 'H NMR (400 MHz, DMSO-de) 5
L O NMR (400 MHz, D G
\/ j\ Y | pom 8.82-8.84 (d, TH), 7.10-7.25 (m, LOMSXL
) T AN 10 H}, 6.81-6.83 (d, 2 H), 5.97-5.99 ASAL
50 P ' s 469.5 [M+H]";

N-{di-p-tolylmethy])-2-(4-(2-(3.3-
dimethylisoxazol-4-
vhethoxyphenylacetamide

(d, 1 H), 3.97-4.00 (1, 2 £), 3.40-3.43
(s,2 H), 2.72-2.75 (1, 2 H), 2.32 (s, 3
H), 2.25 (s, 6H), 2.19 (5, 3 H).

Ri=7.10min

2
r




WO 2013/019635

PCT/US2012/048588

SN

|

N \‘/(\
N )\/\V/ /‘“N
/“\4’ ‘ N

N

" \fMR {400 MHz, DMSO-dg) 5
ppim 8.82-8.84 (d, 1 H), 7.19-7.28 (i,
3 H), 7.08-7.16 (m, 4 H), 7.03-7.05 (4,
£0-6.13 {d,

LOMS-X1:

61 | o 2 H), G108 2HD. 81061346 503 4 vy
1 H), 3.97-4.00 (¢, 2 H), 3.38-3.41 {x, - .
N-{{4-chloro-2-methyipheny)p- 2 H), 2.72-2.75 (4, 2H), 2.23 (5, 3 H), R; = 3.56 min
tolylymethyl)-2-(4-2-(3,5- 2.20 (s, 3 H), 2.14 (s, 3H), 2.08 (s,
dimethylisoxazol-4- 3H).
yhethoxyiphenyljacetamide
cl
A ‘
B o { H NMR (400 MHz, DMSO-de) 8
o EY T | ppm 895897 (d {H), 7.38-7.40 (d,
j’\’j’l\/\"’ - 2 H), 7.24-7.27 (4, 2 H), 7.13-7.16 {m, | LCMS-X1:

62 g 4 H), 6.81- 6.?33(d, 2H), 6.30-6.32(d, | 523.4 [M+H]
N-((2-chioro-4-methylphenyl)4- ] ,H)’" 3.97-4.00 (1,2 H), 3.41-3.46 (t,»Z R:=5.51 min
chiorophenylymethyl)-2-(4-(2-(3,5- H) 2.72-2.75 (m, 2H),2.28-2.32(d, 6
dimethylisoxazol-4- H),2.19 (s, 3 H).
ylethoxyphenyllacetaride

"H NMR {400 MHz, DMSO-dg) 8
ppm 8.80-8.82 (4, iH), 7.16-7.28 (m,
8 H), 7.04-7.12 {m, 3 H), 6.81-6.83 (4, | LCMS-X1:

63 2H), 6.61-6.63(d, I Hy, 3.97-4.00 (t, | 484.6 [M+HT";
N-{(2-{dimethylamino)phenyl) 2H) 339, 2H),2.72-275(L,2H), | Re=643 min
{phenyhmethyD-2-(4-(2-(3,5- 2.53 (s, 6H),2.32(s, 3 H), 2.19 (5,3
dimethylisoxazol-4- H).
vhethoxyphenyhacetamide

@ ) wr?“
r9 E\/\/\( 1y T £ AN : o .
,%[ Ay i ' H NMR (400 MHz, DMSO-dg) &
» A J w ppm 9.00-9.02 (4, TH). 717-7.40 | o
{(m, 10 H), 7.09-7.12 (dd, 1 H), S
A RRICE 7.027.04 (d 1 H), 6.08-6.10 (4, 1 | o4 IMFHI

chlorophenyDi{phenylimethyl}-2-
{4-((3,5-dimethylisoxazoi-4-
yhmethoxy}-3-
fluorophenylacetamide

£, 4.96 (s, 2 ). 3.49 (s, 2 1),
2.36 (s, 3 H), 2.20 (s, 3H).

R, = 6,38 min
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- R N
Q. Ly
\/L /\{:

Bog:

N-({4-
chlorophenyDphenylmethyl)-2-
{4-({3,5-dimethylisoxazol-4-
yhmethoxy)-2-
fluorophenyljacetamide

"H NMR (400 MHz, DMSO-dg) §
ppm 9.02-9.04 {d, 1H), 7.20-7.41
{m, Y H}, 6.85-6.89(dd, 1 H},
6.77-6.80 (dd, T H), 6.10-6.12 (d, 1
H), 4.90 (s, 2 H), 3.54 (5,2 H),
2.39 (s, 3 H), 2.20 (s, 3H).

LCMS-X1:
479.4 [M+HI
R,=6.98 nun

Using essentially the same procedure as deseribed in example 9, the following compounds in table

4 were made.

Table 4
Ex. Structure/MName NMR LCMS
//:\\. S
L N ’O\/’U\N}-& 1 -
o T H NMR {400 MHz, DMSO-ds} &
7N ppm 8.99-9.02 (4, 1 H), 752 (5, VHD. | | oo oo
> o 7.38-7.40(d, 2h), 7.31-7.19 (m, 7 4",,3 . U‘;i*'ﬁ}*
' AC H)()’WG‘)“ {d, 2 H), 607600, 1 - 7
N-{{4- HY. 5.06 (5. 2 H), 347 (5.2 H), 2.65 R, =3.41 min
chlorophenyl ¥ pheayboethyl)-2-(4- 3 3406 (s, 2 H), s.2 63
{s, 3 H).

{{2-methylthiazol-4-
vhimethoxy)phenyhacetamide

57

-0

o A<

®
e

CI/U £

N-{{4-
chlorophenyt¥phenyhowethyiy-2-(4-
{{(5-cyclopropylisoxazol-3-
vhimethoxy)phenyhacetamide

~
//\

L\,/"\E‘\,/

'H NMR (400 MHz, DMS0-dg) 8
ppm 9.00-9. O? gd i }l) 38-7.40 (d,
2 HY, 7.31-7 24-7.29
(m, SH), 7 18 240 gd H), 6.92-
6.94¢d, 2 H), 6.29 (s, 1 H), 6.07-6.09
(4, 1HY, 5.07(s,2H), 347 (,2 1),
2.30-2.15 {m, T H), 1.03-1.07 (m, 2
H), 086-0.90 (m, 2 H).

S(m, 2H) 7

LCMS-X1:
4731 [MFHT

Ry=58.79 min
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T

: o £ O

'H NMR (400 MHz, CDCL) 8 ppm
H), 7.11-7.13 (m, 4

7.23-733 (m, 6 F

LOMS-TH:

o '/\\g 4 7 22-6.24 457.0
68 P H}, 6.96-7.02 (m, 3 H), 0.7 04 , _3. A
) ‘ o (d, 1 H), 6.00-6.02(d, 1 H),4.93 (s, | [M+H]; R, =
244-(3 5-dimethylisothiazol-4- | 5 11y 367 (5,2 H),2.54 (5, 3H), | 6.74 min
yimethoxyphenyD-N-(phenyl(p- | 2 50 (s, 3 H), 2.33 (s, 3 H.
tolyDmethyacetamide
N “ 'H NMR (400 MHz, DMSO-dg) &
A .92-8.95 H), 7.29-7.32 : ,
\L/ JL\/L/ pom §.92-8.93 (¢, 111, °C | LOMS-XT:
(d, 2 H), 7.18-7.24 (m, S H), 7.10- o
J\/ o £ LAOTLLT AL S, L 4063
69 | 745 ¢m, 4 H), 6.94-6.96 (4, 2 H),

2-{4-({5-methyl-1,2,4-oxadiazol-3-
ylmethoxy jphenyh-N-(pheny ¥p-
tolyDmethyhacetamide

6.02-6.04 (d, 1 H), 5.19 (s, 2 H),
3.42-3.47 (s, 2 H), 2.60 (s, 3 1),
2.26 (s, 3 H).

[MAHT R =
6.50 min

\

o\v,fif;\’“\
j{ JL\,Q/

2-{4-{{5-ethyl- 1,2 4-oxadiazol-3-
ylmethoxy jphenyh-N-(pheny ¥p-
tolyDmethyhacetamide

'H NMR (400 MHz, DMSO-dg) 8
ppm 8.93-8.95 (d, 1 H}, 7.29-7.32
(d, 2 H), 7.19-7.24 (m, S H), 7.10-
7.15 (m, 4 H}, 6.94-6.97 (4, 2 H),
6.02-6.04 {d, 1 H), 5.20 (5, 2 H),
3.47 (s, 2 H), 2.89-2.99 (g, 2 H),
2.26 (s, 3 H), 1.23-1.30 (t, 3 H).

LOMS-TH:
=493.1

[M+Na]": R, =
6.45 min

O"N

39 [Tenal

'H NMR (400 MHz, DMSO-dq) &
ppm 8.93-8.95 (d, 1 H}, 7.28-7.32
(d, 2 H), 7.19-7.24 (m, S H), 7.10-

LOMS-X1:
428.2

7 12 6m, 4 H), 6.94-6.96 (d, 2 H) \

71 7 rL gm; / Lo » ,) )44\( P < N [MH]'; R, =
2-(4-((3-methyl-1,2.4-oxadiazol-5- | 0.01-6.04(d. 1 H), 5.44 (5, 2 H), 6.55 min
yimethoxy jphenyD}-N-(phenyl(p- 34)"3 7(s,2H), 2.35(s, 3 H),
tolyDmethyHacetamide 2.26 (s, 3 H).

’ 'H NMR (400 MHz, DMSO-dg) &
f»\/L\, o o
O d ppmn 8.93-895 (4, 1 H),7.20-732 | oo
/\j N (d, 2 H), 7.20-7.24 (m, S H), 7.10- {mé 2"' o
. . P . . GLG.D
72 | N 7.15 (m, 4 H), 6.96-6.98 (4, 2 H),

2-{4-({5-methyl-1,3,4-oxadiazol-2-
ylmethoxy jphenyh-N-(pheny ¥p-
tolyDmethyhacetamide

6.02-6.04 (d, 1 H), 5.32-5.34 (5, 2

R), 347 (5,2 H), 2.50-2.51 (5,3 1),

2.26 (s, 3 H).

[MA+HT R =
6.19 min
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Xy \»
e} s 4‘ ] 2 N
L/L l\ﬁ/ H NMR (480 MHz, DMSO-dg) 8
w”\v’ ppm §.80-8.82(d, 1 H), 7.24-731 | o
~o \ff {(m, 2 H), 7.15-7.22 (m, 5 H), 6.91- 493‘ 1‘ '
73 2-{4-((3,5-dimethylisoxazol-4- 6.97 (m, 3 H), 6.70-6.76 (m, 2 H), [M»%'»Na]*; R, =
yhmethoxy)pheny H-N-((4- 6.14-6.17(d, 1 H), 4.87 (5, 2 H), 6.41 min

methoxy-2-
methylpheny{phenylmethyljacet
amide

3.71(s,3H),3.44 (5,2 H}, 2.33 (5,
3D, 219 (s, 3H), 2.17 {s, 3 H}.

Using essentially the same procedure as described in example 11, the following compounds in table

3 were made.

Table §
Ex. structure/Name NMR LCMS
= N0
| o LN N 7 7 7 ,
o Y { H NMR (400 MHz, DMSO-ds} 8
oz My . .
/\T i OH 1 ppm 8.95-8.93 (4, 1 H), 7.27-7.19
NF N {(m, 9 H}, 6.91-6.93 (4, 2 ), 6.33- | LOMS-X1:
74 6.36(d, 1 H), S.41-544 (1, 1 H), 490.9 [M+HT,

N-{{(Z-chloro-4-
methylpheny{phenylimethyl}-2-
{4-((3-(hydroxymethyl)-5-
methylisoxazol-4-
yvhmethoxyphenyacetamide

4.95(s, 2 H), 4.51-4.53(d, 2 H),
3.39-3.45 (s, 2 H), 2.40(s, 3 H),
2.28 (s, 3 H).

R, =377 min

~3
LN

/\’ J\
/j% L\I ~ {\\JH
AN

NA{(2 4
dimethylphenyli(phenyDmethyl)-
2-{4-((3-(hydroxymethyl}-§-
methylisoxazol-4-
yvhmethoxyphenyacetamide

"H NMR {400 MHz, DMSO-dg) &
ppm 8.82-8.84 (d, 1 H), 7.29-7.33
(m, 2 H), 7.72-7. 76 (d, T H), 7.15-
7.19 {(m, 3H), 6.97 (5, 3 H), 6.91-
6.93(d, 2 H}, 6.16-6.18 (d, 1 H},
5.41-544 (1, 1 H), 4.94 (s, 2 H),
4.51-4.53¢d, 2 H), 3.44(s, 2 Hj,
2.40 (s, 3H), 2.23 (5, 3 H),2.15 (5,
3 H).

LOMS-X1:
470.0 [M+H1;
R, =3.80

Using essentially the same procedure as described in example 14, the following compounds in table

& were made.
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Table 6
Ex. Structure/Name NMR LCMS
(\\, N0
"fj e} ,Wo\v/ﬁ\{f\l’N
il !
Eilﬁf\/&/ "H NMR (500 MHz, CDCl) 8
zi'\’?/ 7 ppm 7.56-6.92 (m, 131}, 6.27 (4, ] | LCMS-P1: 495
76 a =80 Hz, 1H), 6.03(d,J=8.0Hz, | [M+H] R, =
2-(4-((3,5-dimethylisoxazol-4- HH), 4.79 (s, 2H), 3.61 (s, 2H), 1735 min.
yhmethoxy)phenyl)-N-(phenyi(4- | 2.40 (s, 3H), 2.29 (s, 3H)
{(trifluoromethyDphenylmethybac
etamide
"H NMR (500 MHz, CDCL) §
ppm 7.31-6.90 (m, 13H), 6.16 (4,
=95 Hy, 1H), 592, J=83Hz, | LCMS-PL: 475
77 TH), 4.79 (d, /= 3.5 Hz, 2H), IM+H]; R, =

N-{({4-
chlorophenylD{phenyimethyli-2-
(4-((3,5-dimethylisoxazol-4-
ylmethoxy jpheny hpropanamnide

3.60-3.57 (m, 1H), 2.41 (4, /=4.5
Hz, 3H), 2.29 (d, J = 4.5 Hz, 3H),
1.52-1.49 (m, 3H).

1.76 min.

Using essentially the same procedure as described in example 14, the following compounds in table
7 were made.

Table 7
Ex. Structure/Name NMR LCMS
“/j . P TH NMR (400 MHz, DMSO-dg) 8
~ I YN | pom 8.96-8.98 (d, 1 H), 7.37-7.39
J/:\\/\g e A (d, 2 H), 7.28-7.34 (m, 2 H), 7.23- | LOMS-X1:
e 1O # 7.26 (m, 5 H), 7.15-7.17 (4, 2 Hy, | 475.3.1
o N-((4- 6.81-6.83 (d, 2 H), 6.07-6.09(d, 1 | [M+H],; R, =
chiorophenyD{phenyDmethy)-2- }ﬂ 3*97'4'("_2 (t’ 2 }ﬂ 345 (s, 2 ’ 5.77 min
(4-(2-(3,5-dimethylisoxazol-4- Hy, 2.72-2.75 (1, 2 H), 2.32-2.33 (s,
yhethoxy jphenyhacetamide 3 H), 219 (s, 3 H.
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l/\\\ \T'o\.
5 X

il H
P

2-{4-((3-cthyl-5-methylisoxazol-4-

yhmethoxyphenyl}-N-{phenyi(p-
tolylmethyDacetamide

"H NMR (400 MHz, DMSO-dq) §
ppm 8.91-8.93 (d,1 H), 7.29-7.32
(m, 2H), 7.15-7.24 (m, 5 H), 7.10-
7.13 (m, 4 H), 6.91-6.93 (4, 2 H),
6.02-6.04 {d, 1 H), 4.87 (5, 2 H),
3.42-346 (5,2 H), 2.60-2.67 (4, 2
H), 238 (s, 3 H), 2.26 (5,3 H),
FIS-1.19 (5, 3 H).

LOMS-X1:
R; = 6.94 miv

80

% o
@ \’/ ¥
AT
PN /j\N b l H 3
. S

N-{di-p-tolylmethy}-2-(4-(1-(3,5-
dimethylhisoxazol-4-
vhcthoxyphenyhacctamide

"H NMR (400 MHz, DMSO-dg) 5
ppm  B.82-885(d, 1 H), 7.12 -
7.14 (d, 2 H), 7.08-7.10 (m,7 H),
6.80-6.82 {d, 2 H), 5.96-5.98 (d, 1
H), 5.43-5.48 (q. 1 H),3.37 (s, 2
H)j, 2.50 (s, 3 H), 2.37 (3, 6 H),
2.15 (s, 3 H), 1.52-1.53 (d, 3 H).

LCMS-X1:
4693 [M+HT;
R:=7.16 min

& N0
J . 4N
oK

i P .

"H NMR {400 MHz, DMSO-dg) &
ppm 9.00-9.25 (4, 1 Hj}, 8.90 (s,

RTINS T 1 H), 7.38-7.40,(d, 2 H), 7.33-7.35 ]
DR | H), 7.38-7.40, (d, 2H)L 733735 e oy
21 o {(d,2 H), 7.18-7.31 {m, 5 H},6.91- 475.1 [MAHT™
R s 6.9.3(d, 2 H), 6.07-6.09 (d, 1 H), R’ a3 mm
N . , AE o =0 T § = 0.4
chlorophenvh{phenylimethyl}-2- 5.87 (s, 3_ E)’ 3'437\‘"5"5 E) “f 2_ H?’ ,
(4-({3-cthyl-3-methylisoxarol-4- %‘5 9"2'6? {m, 2 H),NZ.:J()—Z.D b, 3
yvimethoxyphenyhacetamide H) BAS-LA9 (4, 3 H)
A0 e
E :j D I ow
79 ﬁ | NMR (400 MHz, DMSO-dg) §
@A,&i' S ppm 8.99-9.01 (d LH), 8910, 1 |, oo o
o H), 7.38-7.40 (4, 2 H), 7.24-7.35 | U
R2 ), 7.38-7.40 (d, 210) 447.2 [MHHT;

N-{{4-
chlorophenyhi{phenyDmethy[)-2-
{4-((3-mcthylisoxazol-4-
yhmethoxyiphenyliacetamide

(m,8 H), 7.18-7.20 {d, 2 F1),6.93-
6.95 (4, 1 H),4.96 (s, 2 H), 3.47 (s,
7 H), 2.33 (s, 3 H).

R,=741 min
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..—-O
L4 5 ﬁ o AN | TH NMR (400 MHz, DMSO-dg) 5

N JL ppm 9.06 (s, 1 H), 8.99-9.01 (d,
o f\/T PH), 873(s, 1 H), 738740 (4.2 | LCMS-TL
83 | ), 7.29-7.38 (m, 3 H), 7.24-7.27 | 433.0 [M+HT';
N-((4- (m4 F), 7.18-7.20 (G2 H),6.92- | R, = 6.43 min
chlorophenyD(phenylimethyl}-2- 6.94 (d, 1 H),6.07-6.09 (d, 2 H),
(4-{isoxazol-4- 4.99 (s, 2 H), 3.41-3.47 (d 2 H).

ylmethoxyphenylacetamide

f j \}”S
% 0 PO ='N/> "H NMR (400 MHz, CDCL) 8

PPN g ppm 8.98-9.00 (4, 1 H), 8.88 (s,
cVQ H 1 H), 7.38-740, (4, 2 H), 7.33-7.35 | LOMS-X1: |
84 (d,2 H), 7.24-7.29 {(m S H),7.17- 463.1 [M+H];
N-({4- 7.19(d, 2 H), 6.94-6.96 (4, 2F), | R, = 5.64 min
chlorophenyD(phenyDmethyl)y-2- 6.08-6.10 (d, | H), 5.09 (s, 2 H),
{(4-({S-methylthiazol-4- 3.47 (s, 2 H), 2.47 (3, 3 H).

yhmethoxyiphenylacctamide

Using essentially the same procedure as described in example 20, the following compound in {able

% was made.

Tablc 8

Ex. Structure/Name NME LCMS

f*ﬁ O\

= o \,{, "H NMR (400 MHz, DMSO-dg) 8
_ \T{ VJ:/ ! ppm 8.73-8.76 (1, 1 H), 7.36-7.3%
i (d, 2 H), 7.29-7.34 {m, 6 H), 7.23- | LCMS-X1:

gs | 6.26 (m, 1 H), 7.13-7.15 (4, 2 H), | 461.4 [M+HI"
2-{4-chlorophenyl)-N-(4-((3,5- 6.91-6.94 (4,2 H), 4.99 (s, 1 H), R, = 6.94 min
dimethylisoxazol-4- 4.88 (s, 2 H), 422424 (4,2 1),
yhmethoxyjbenzyl)-2- 2.38 (s, 3 H), 2.19 (s, 3H).

phenylacetamide
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Example 86
2-(1-(3,5-Dimethyhsoxazol-4-yi-2-(4-C2-(((2,4-dimethylpheny D phenyDmethyhamino )-2-

oxocthyDphenoxy)ethoxy-2-methylpropancic acid

5 (3} 2-{4-(2-(3,5-Dimethyhisoxazol-4-y1)-2-oxoethoxy)phenvh-N-{(2,4-

dimethylphenyl(phenyDmethylacetamide:

2-Bromo-1-(3,5-dimethylisoxazol-4-yhethanone (1.3g,0.006mmols and K,CO5 (1.1g,
0.008mol) were added to a solution of ¥-{(2,4-dimethyipheny{phenyDmethy)-2-(4-

10 hydroxyphenyhacetamide (1.5¢g, 0.604mmol) in MeCN (25mL} ander N,. The mixture was stirred
at 70 °C for & h. Water (50 ml) was then added to reaction mixture, and the mixiure was extracted
with cthyl acetate (3 x 50 mb.). The combined extracts were washed with brine (3 x 15 ml), dried
over Na, S0y, and concentrated under reduced pressure to vield a vellow oil. The o1l was purified
by silica gel chromatography using 50% EtOAc in PE to give white solid (1.2g, yiled 60%). LC-

15 MSA022: 505.1{M+H]"; RT =1.84 min, purity 96.54% {254nm).

(b} 2-(4-(2-(3,5-dimethylisoxazol-4-y1)-2-hydroxyethoxy phenyl-N-((2,4-

dimethylphenyl(phenyhmethyhacetamide:

NaBH, (105mg, 2.75mmeol} was added to a solution of 2-(4-(2-(3,5-duroethylisoxazol-4-yi)-
20 Z-oxoethoxy phenyl)-N-{(2 4-dimethylphenyli(phenyhmethyDacetamide (1.2g, 2.5mmol) i MeOH
(18mL). The mixture was stirred at vt for 0.5 h. After completion of the reaction, water (30 mL)
was added and the mixture was cxtracted with cthyl acctate (3 x 30 mb}. The combined extracts
were washed with brine (3 x 15 L), dried over Na,SQy, and concentrated under reduced pressure

G0
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to yvield a white solid (680mg, vield 56%), which was used in the next step without further
purification. LC-MSAO11L: 485.2 [M+H; RT = 2.00 min, purity 94.20% (254nm).
{¢} Methyl 2-(1-(3,5-dimethylisoxazol-4-yh-2-(4-{2-({(2,4-

dimethylpheny)Yphenylmethyhamino)-Z-oxoethyDphenoxyethoxy -2 -methylpropanoate:

N~O

071

Methyl 2-bromo-Z-methylpropanocate (42mg, 0.23mmol} and Cs2C03 (147mg, (.45mmol) were
added to a solution of 2-(4-(2-(3,5-dimethylisoxazol-4-y-2-hydroxyethoxy phenyli-N-((2 4-
dimethylpheoyl{phenylimethyhacetamide (75mg, 0. 15mmol) in CH3CN (15ml).  The mixture
was stirred at 70 °C for § h. Water (30 mL} was added 1o reaction mixture and the mixture was

1 extracted with ethyl acetate (3 x 30 mL). The combined extracts were washed with brine (3 x 15

mL)}, dried over Na,S04, and concentrated under reduced pressure to give a yvellow oil. The ol was
purified by silica gel Prep-TLC using 50% EtOAc in petroleum cther to give methy] 2-(1-(3,5-
dimethyhisoxazol-4-y1)-2-(4-(2-({(2,4-dimethylphenyD{phenyvhmethyDamino)-2-
oxoethylphenoxylethoxy -2-methylpropanoate (100mg). LCMS-A(26: 5853 2{M+H] ; Rt

15 =72 00min.

{d) 2-(1-(3,5-Dimethylisoxazol-4-y1)-2-{4-(2-{{{2,4-

dimethylpheoyl{phenylmethyhamino-2-oxoethyDphenoxylethoxy }-2-methylpropanoic acid:

N-Q
(s

NN
CH

A solution of LIOH (6mg, 0.24mmol) in water (3mL) was added to the suspension of
20 methyl 2-(1-(3,S-dimethylisoxarzol-4-yD)-2-(4-(2-({({2.4-dimethypheny D{pheny Dmethy Hamine)-2-
oxoethyDphenoxy)ethoxy)-2-methylpropancate (68mg, 0.12Zmmol) in THF {5 mL). After stirring at
¢ for 2 h, the reaction mixture was evaporated under reduced pressure to remove the excess THF,
The reaction was acidified to pH ~ 7 with 1M HCl solution and extracted with ethyl acetate (3 x 50

mb), and dried over Na, SO, After removal of the selvent, the residue was purified by reverse
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phase HPLC using water/acctonitrile with 0.05% TFA to obtamn 2-(1-(3,5-dimethylisoxazol-4-y1)-
2-(4-(2-({{2,4-dimethyiphenyD{phenyDmethyDamine)-2-oxoethyDphenoxy)ethoxy)-2-
methylpropanoic acid (11 mg, yield: 16%). LOMS-A024: $71.3 [M+H]"; Rt = 1.74min. 'H NMR
(MeQOD, 400MHz): & 7.31-7.20 (m, SH), 7.13(d, J=7.2 Hz, ZH), 6.99 (5, 1H)}, 6.94 (s, 2H), 6.84
(d,J=88Hz, 2H), 6.29-6.27 (m, 1H), 4.97-4.89 m, 1H), 4.36-4.31 (m, 1H), 4.08-4.05 (m, 1H),
350 (s, 2H), 2.35 (s, 3H), 2.29 (s, 3H), 2.28 (5, 3H)}, 2.17 (s, 3H), 146 (s, 3H), 1.35 (s, 3H).

Examples 87 and 88

(S}-N-{{4-chloro-2-methylphenyl}{4-chloropheny Dmethy -2 -(4-((3,5-dimethylisoxazol-4-
yDmethoxy)phenyliacetamide and (R)-N-{{4-chloro-2-methylphenyl}{4-chiorophenyhmethyl)-2-(4-
((3,5-dimethylisoxazol-4-yUmethoxy)phenyiacetamide

Ci

f#i}\i\i

N-{{4-chloro-2-methylphenyi{4-chlorophenylmethyl)-2-(4-((3,5-
dimethylisoxazol-4-yvhmethoxy)phenyhacetamide {180 mg) was resolved using the following
method:

Instrument: Thar SFC Prep 80 (Thar Technologies, Waters); Column: ChiralCell GJ-H, 20 mum 1D
x 250 mm Leagth, 5 wm (Daicel Chemical Industries Co., Ltd); Column Temperature: 35 °C;
Mobile Phase: COZ/MeOH/DEA =70/30/0.1; Flow rate: 54 g/min; Back Pressure: 100 Bar;
Wavelength: 214 nm; Cycle time: 3.0 min; Injection Volume: 0.6 mL: Load per injection: 6 mg;

Feed sohution: 140 mg dissolved in 18 mL MeOH

Said resolution yielded 2 enantiomers:
-peak 1, 75 mg, RT 6.4 min, 95.0 % de, 97.5 % purity

-peak 2, 58 mg, RT 7.7 min, 100% de, 100% purity

L]
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Example 89
4-({(4-(2-{{(4-chloro-2-methylphenylphenyhmethyDamino)-2-oxoethylphenoxymethyl)-5-

methylisoxazole-3-carboxylic acid

.
N m HO 0
O i P
O“V\Zz
/0

(3} {(4-chloro-2-methyiphenylmagnesium bromide: This compound was synthesized from
I-bromo-4-chloro-2-methylbenzene essentially as described in example 1 (d) to give the title
compound which was used in the next step withowt further purification,

(b} (4-chloro-2-methylphenyli{phenyimethanamine:  This compound was synthesized from
benzonitrile and (4-chloro-Z-methyiphenymagnesium bromide essennially as described in example
I (&} to give the title compound {17.1 g, 64% yield), which was used in the next step without
further purification.  LC-MS: 215.0 [M-NH2]"; Rt = 1.261 min.

{c} N-({4-chloro-2-methylphenyN{phenylmethyD-2-(4-hydroxyphenyhacctamide:  This
compoumd was synthesized from (4-chloro-2-methylphenyl){phenyDmethanamine hydrochlonde
and 2-{4-hydroxyphenyliacetic acid essentially as described in example 4 (b) to give the title
compound {#50mg, Yield: 63.6%). LC-MS: m/z 366 [M+H]; Rt = 1.93 min.

() methyl 4-((4-2-({{4-chloro-2-methyiphenyD{phenytmethyamino -2 -
oxocthyhphenoxyymethyl)-S-methylisoxazole-3-carboxyiate: This compound was synthesized from
N-{{4-chloro-2-methylphenyD{phenyDmethyi)-2-(4-hydroxyphenyhacetamide and methyl 4-
{chloromethyl)-5-methylisoxazole-3-carboxylate essentially as described in example 1 (b} to give
the title compound (210mg, Yield: 70%).  LC-MS: m/z 519 [M+H]"; Rt = 2.06 min.

(e} 4-{(4-2-({(4-chloro-Z-methylpheny{phenyDmethyDamino)-2-
oxoethyDphenoxymethyD-S-methylisoxazole-3-carboxylic acid: NaOH (33 mg, 0.82 mmol) was
added to a sohution of methy! 4-({4-(2-{{{4-chioro-2-methylphenyl}phenyhmethyamine)-2-
oxoethylphenoxyymethyl)-5-methylisoxazole-3-carboxylate (210 mg, 0.41 nunol) in THF (8 mL)}
and water (2 mL).  The mixture was stirred at vt overnight. Then water {10 mL) was added to the
mixture, and then AcOH was used to adjust the agueous phase to pH ~ 6. The mixtare was then
extracted with ethyl acetate (3 x 30 mL). The combined extracts were washed with brine (3 x 1S
ml), dried over Na,SO,, and concentrated under reduced pressure to give 2 yvellow o1l The residue
was purified by column chromatography on silica gel (EA: PE =11 2) to provide 4-((4-(2-{((4-
chlore-Z-methylphenyl)(phenyDmethy Damine}-2-oxoethyliphenoxy ymethy - S-methylisoxazole-3-
carboxylic acid (30mg, Yield: 14.6%). LC-MS: 505[M-+H]; Rt = 1.71 min. 'H NMR (MEQD,
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A00MHzZ): 7.30-7.33 (m, 3H), 7.13-7.30 (m, 68, 7.03-7.29 (m, SH), 7.03 (m, 3H), 6.94 (m, 3H),

6.27 (s, 1H), 5.18 (s, 2H). 3.51 (s, 2H). 2.45 (5, 2H). 2.20 (s, 3H).

Example 96
2-((3,5-dimethylisoxazol-4-yhmethoxy)}-§-(2-({(2,4-dimethylphenyD{phenyhmethyDamine -2 -

o
JJ\,J\/E\YQH \

O

oxocthylbenzoic acid

-

This compound was synthesized from methyl 2-((3,5-dimethylisoxazol-4-yhmethoxy)-5-
(2-(((2 4-dimethyipheny D{phenylimethyliamino}-2-oxocthyDbenzoate essentially as described in
example 1 (¢) (18 mg, 78%). LOMS-P1: §21.2 [M+Na]’; R, = 1.676 min.  'H NMR (400 MHz,
DMSO-ds} 6 ppm 12,69 (5, 1H)}, 8.93(d, J=8.4 Hz, I1H), 7.64 (d, 7= 2.0 Hz, 1H)}, 7.46-7.25 (m,
7H), 7.05-7.00 (m, 3H), 6.23 (d, J=&.4 Hz, 1H), 5.00 (5, ZH}, 3.55 (5, ZH)}, 2.45 (s, 3H), 2.30 (s,
3H), 2.29 (5, 3H3, 2.21 (5, 3H).

Example 91
2-(4-((3 5-dimethylisoxazol-4-yimethoxy jphenyl)- i-(1-phenyl-3,4-dihy drotsoquinelin-2(1H)-

ylethanone

\FN‘O
S

This conpound was synthesized from 1-phenyl-1,2,3 4-tetrahydroisoquinoline hydrochloride and

2-(4-((3,S-dimethylisoxazol-4-ylmethoxy)phenylacetic acid essentially as described in example 4

(b) (136 mg, 63% vield). LCMS: 453.2 [M+H]; R, = 6.795 min
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Example 92
N-{{4-chloro-2-methylphenyD{4-chlorophenyDmethyl)-2-(4-(2-(3,5-dimethylisoxazol-4-

yhethoxy)phenylacetamide

QE O—N
© 0 O’
// | H N H /
’ H
S

Ci
This compound was synthesized from (4-chloro-2-methyiphenyi)(4-
chlorephenylmethanamine and 2-(4-((3,5-dimethylisoxazol-4-ylmethoxyphenyDacetic acid
essentially as described in example 20 (b} (0.017 g, 17.89%) "H NMR (400 MHz, DMSQ) § 8.88-
890 (d, 1 H), 7.34-7.41 (m, 2 H), 7.24-7.27 (1, 2 H), 7.13-7.28 {m, 6 H), 7.03-7.05 {(d. I H), 6.81-
6.84 (d, 2 H), 6.15-6.17 (d, 1 H}, 3.97-4.01 (1, 2 H), 3.33-3.38 (d, T H), 2.72-2.76 (m, 2 Hj}, 2.32-
236 (d, 3 Hy, 2.18-2.20 (d, 3 H), LOMS purity: 94.52%.

Example 93
2-(4-(2-(3,5-dimethylisoxazol-4-yhethoxy iphenyh-N-((2,4-

dimethylphenyl(phenybhmethyhacetamide

This compound was synthesized from (2,4-dimethylpheoy{phenylmethanamioe and 2-(4-
(2-(3,5-dimethylisoxazol-4-yliethoxyphenyliacetic acid essentially as described in example 20 (b}
(7.0 mg, 8.23 %). "H NMR (400 MHz, DMSO) 8 8.81-8.80 (d, 1H), 7.29-7.32 (1, 2 H), 7.22-7.25 (3,
PHD, 7.05-7.07 (m, 3 H), 6.94-6.97 (1, 2 H), 6.81-6.83 (d, 2 H), 6.16-6.18 (d, 1 H}, 3.97-4.00 (1, 2
H), 339 (s, 2 H), 2.72-2.76 (1, 2H), 2.32 (s, 3 H}, 2.20 {5, 6 H}, 2.14 (5, 3 H), LCMS purity:

{ Q0.
97.58%.
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Example 94

N-{bis(2-chlorophenyhmethyD)-2-(4-((3,5-dimethylsoxazol-4-yhmethoxyphenyhacetamide

This compound was synthesized from bis{Z-chiorophenylmethanamine and 2-(4-((3,5
dimethylisoxazol-4-vimethoxyiphenylacetic acid essentially as described in example 20 (b)
(40.2 mg, 21.72 % ). "H NMR {400 MHz, DM3R0) 5 7.44-7.45 (4, 2 H), 7.33-7.35 (4, 1 H), 7.31-
7.35(d, F H}, 7.21-7.30 (m, 4 H), 7.07-7.09 (dd, 2 H), 6.84-6.86 {d, 2 H), 6.72-6.73 (d, 1 H), 4.05-
408 (1, 2 H), 3.53¢s, 2 H), 2.85-2.88 (1, 2 H, 2.38 (5, 3 H), 2.2 (5, 3 H), LCMS purity 97.72%.

Example 95

2-{4-((3-ethyl-S-methylisoxazol-4-yhimethoxyipheny}-N-(pheny Ho-tolyDmethyhacetamide

Triphenyiphosphine (0.189 g, 0.725 mmeol) and (3-ethyl-S-methylisoxazol-4-ylymethanol
(0.102 g, 0.725 pmol) were added to a solution of 2-(4-hydroxyphenyl}-N-{phenyi(o-
tolyDmethyhacetamide (0.20 g, 0.604 mmol) in dry THF (1.0 mL}. The reaction mixture was
then cocled n a 33-KHz sonicating bath and sonicated # for 3 min giving a clear solution \While
sonicating, dilsopropylazodicarboxylate (0,146 mi, 0.725 momol} was added drop-wise to the
reaction mixture during 2 min. The reaction mixture was then sonicated for an additional 15 min,
and then THE was removed under veduced pressure.  The resulting residue was purified by silica
gel chromatography (0.2% methanol/ CH,ChL) and then re-purified with prep HPLC to provide 2-
{4-((3-cthyl-5-methyHsoxazol-4-yImethoxyphenyD-N-{phenyl{o-telyDmethyDacetamide (95 mg,
34.67 %). 'H NMR (400 MHz, DMS0) § 8.89-8.91 (d,1 H), 7.30-7.34 (d, 2 H), 7.23-7.27 (m, 1 H),
7A8-T20 (m, 6 HY, 7.10-7.17 {m, 1 H), 6.91-6.93(d, 2 H), 6.21-6.23 (d, 1 H), 4.87 {s, 2 H}, 3.45 {5,
2 H), 2.60-2.64 (g, 2 H), 2.39 (5, 3H), 2.19 (5, 3H), 1.18-1.39(t, 3H). MS(ESI+) m/z 45530 (M +
H), LCMS purity: 99.93%.
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Biological Data

As stated above, the compounds according to Forowla (1) are RORy modulators, and are
usefil in the treatment of discases mediated by RORy.  The biological activities of the compounds
according to Formula (1) can be determined using any suitable assay for determining the sctivity of 2

candidate compound as a RORy modulator, as well as tissue and in vivo models.

Dual Fluorescence Encroy Transfer (FRET) Assay

This assay is based on the knowledge that nuclear receptors wteract with cofactors
{(transcription factors) in a hgand dependent manner.  RORy 1s 4 typical nuclear receptor in that it
has an AF? domain in the lgand binding domain (LBD) which interacts with co-activators.  The
sites of interaction have been mapped to the LXXLL motifs in the co-activator SRC {2} sequences.
Short peptide sequences containing the LXXLL motif mimic the bebavior of full-length co-
activator,

The assay measures Hgand-mediated interaction of the co-activator peptide with the
purified bacterial-expressed RORy ligand binding domain (RORy-LBD) to indivectly assess ligand
binding. RORy has a basal level of interaction with the co-activator SRCIH{2) in the absence of

tigand, thus #t is possible to find ligands that inhibit or enhance the RORy/SRCI(2) imteraction.

Materials
Generation of RORy-LED bacterial expression plasmid

Human RORy Ligand Binding Domain (RORy-LBD) was expressed in E.coli strain
BL2I{DE3) as an amino-terminal polyhistidine tagged fusion protein.  DNA encoding this
recombinant protoin was sub-cloned into a modified pET21a expression vector (Novagen). A
modified polyhistidine tag (MKKHHHHHHLVPRGS) (SEQ 1D No: 1) was fused in frame to

residues 263-518 of the human RORy sequence.

FProtein Purification

Approximately 50 g E.cofi cell pellet was resuspended in 300 mL of lysis bufter (30 mM
imidazole pH 7.0 and 150 mM NaCh.  Cells were lysed by sonication and cell debris was
removed by centrifugation for 30 minutes at 20,000 g at 4 °C. The cleared supernatant was
filtered throogh a 0.45 uM cellulose acctate membrane filter.  The clarified lysate was loaded onto
a column {XK-26) packed with ProBond Nickel Chelating resin (inVitrogen), pre-equilibrated with
30 mM imidazole pH 7.0 and 150 oM NaCl.  After washing to baseline absorbance with the
equilibration buffer, the columm was developed with a gradient from 30 to S60 mM inidazole pH
7.6, Colomn fractions containing the RORy-LBD protein were pooled and concentrated to a

volhume of § mL. The concenirated protein was loaded onto a Superdex 200 column pre-
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equilibrated with 20 oM Tris-Cl pH 7.2 and 200 mM NaCl.  The fractions containing the desired

RORy-LBD protein were pooled together.

Protein Riotinylation

Purified RORy-LBD was buffer exchanged by exhaustive dialysis [3 changes of at least 20
volumes {(>8000x}] against PBS {100 mM NaPhosphate, pH 8 and 150 mM NaCl]. The
concentration of RORy-LBD was approximately 30 uM in PBS.  Five-fold molar excess of NHS-
LC-Biotin (Pierce) was added in a mimmal volume of PBS.  This selution was incubated with
occasional gentle mixing for 60 mimites at ambient vt The modified RORy-LBD was dialyzed
against 2 buffer changes - TBS pH 8.0 containing S mM DTT, 2 mM EDTA and 2% sucrose - each
at least 20 times of the volume. The medified protein was distributed into aliquots, frozen on dry
ice and stored at -80 °C.  The biotinylated RORy-LBD was subjected to mass spectrometric
analysis to reveal the extent of modification by the biotinylation reagent.  In general,
approximately 95% of the protein had at least a single site of biotinylation and the overall extent of
bictinylation followed a normal disiribution of multiple sites ranged from one to five.

A biotinylated peptide corresponding te amino acid 676 1o 700
(CPSSHSSLTERHKILHRELQEGSPS) (SEQ 1D No: 2) of the co-activator steroid receptor

coactivator SRCI{2) was generated using similar method.

Preparation of Europium labeled SRCI(2) peptide: biotinylated SRC {2} solution was
prepared by adding an appropriate amount of biotinylated SRCI(2) from the 100 uM stock solution
to a buffer containing 10 mM of freshly added DTT from solid to give a final concentration of 40
M. An appropriate amount of Ewropium labeled Streptavidin was then added to the biotinylated
SRCI(2} solution in a tube to give a final concentration of 10 nM.  The tube was inveried gently
and incubated for 15 ndoutes atrt. Twenty-fold excess biotin from the 10 mM stock solution was
added and the tube was inverted gently and incubated for 10 minutes at .

Preparation of APC labeled RORy-LBD: biotinylated RORy-LBD solution was prepared
by adding an appropriate amount of biotinylated RORy-LBD fron: the stock solution to a buffer
containing 10 mM of freshly added DTT from selid to give a final concentration of 40 oM. An
appropriate amount of APC labeled Streptavidin was then added to the biotinylated RORy-LBD
sclation in a tube to give a final concentration of 20 M. The tube was inverted gently and
incubated for 15 minutes at rt.  Twenty-fold excess biotin from the 10 mM stock solution was then
added and the wbe was inverted geutly and mcubated for 10 mivutes at L.

Equal volumes of the above-described Europiom labeled SRC1(Z) peptide and the APC
labeled RORy-LBD were gently mixed together to give 20 oM RORy-LBD, 10 M APC-
Strepavidin, 20 nM SRCI{2) and 5 nM Europium-Streptavidin. - The reaction mixtures were

98



071

WO 2013/019635 PCT/US2012/048588

meubated for S minutes.  Using a Thermo Combi Multidrop 384 stacker unit, 25 pl. of the
reaction mixtures per well was added to the 384-well assay plates containing 1 ub of test
compound per well in 1009 DMSO.  The plates were incubated for 1 hour and then read on

ViewLux in Lance mode for EU/APC.

Results
The compounds of Exampies 1-95 were tested in the dual FRET assay described shove,

and were found to have a plCs between 4.4 and 9.
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CLAIMS

1. A compound according to Formula (I}

] =1 RS R3a R R4a
,X
w4 \ a2
o 9
X2 =X A A“
~xE M

wherein:

mis 0, 1, or2;

nis, i, 2, 0r3;

X' X% X0, X7, and X7 arce cach independently selected from N, N'-0, CH, and CR’,
wherein 0-3 of X1, X2, X%, X and X7 are N or N'-O and 1-3 of X!, X7, X°, X7, and X are CR7;
provided that when zero of x4 X2 K and X are N ot N'-O and X is CR’, 1-2 of X XZ’ X4, and
X are CR;

one of Y and Y™ 1s O or NR? and the other is a bond;

or X is CRY, YT is NRY, Y7 is a bond, and R and R” taken together with the atoms to which

they are attached form a five to seven membered ring, optionally containing an additional
heteroatom sclected from oxygen, nitrogen, and sulfor, which ring is optionally substituted by
{Ci-Cyyalkyl;

Cy is (Us-Cygyeveloalkyl, heterocycloalkyl, phenyl, or 5- or 6-membered heteroaryl, each of
which 1s optionally substituted one, two, or three times, independently, by (C,-Cglalkyl,
(Ci~Cerhaloalkyl, (Cs-Ceeyeloalkyl, halogen, oxg, cyano, hydroxyl, hydroxy(C;-Cslalkyl,
(Ci-Coalkoxy, -({Ce-CalalkyhBNHCOR, -({Co-Cahalky NG C-ChlalkyICO,R
-((Co-Calky DINHCOW, ((Co-Caatky INC-Calky DOIOIR, ((Co-CaalkyHCOLR,
A({Co-CalkyHCONR'RY, -((Co-CalkyBOOIR, (C-Coalkoxy(C,-Coialtkyl, amino(C-Colalkyl,
{((C-Cpalkyi({C-ChalkyDamino(C-Colalkyl, (C-Cylalkylammo(C,-Colalkyl, amino,
{C;-Cyalkylamino, ((C-CoalkyHi{C-Cpalkyhamino, aryl, heteroaryl, arvl{C;-Cyalkyl,
heteroaryH(C-Caalkvl, or heterocyeloalkyl

718 G, 8, 80,, =0, NR®, or a bond;

Al A% A’ and A are cach independently selected from N, NR®, O, S, CH, and CR™,
wherein one of A, A% A%, and A" is NR®, O, or 8, 0-2 of A, A%, A°, and A" are CR', and 0-3 of
AL AT A and A% are CH or IN;

R s (Ca-Coalkyl, (Co-Cophaloalkyl, (C5-Coeyeloalloyl, (C5-Coralkoxy,
{C-Cylalkony(C-Coalkyl, aryl, hetervaryl, aryl{C,-Cgalkyl, heteroaryl(C-Cglalkyl, or
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heterocycloalkyl, each of which is optienally substituted one, two, or three times, independently, by

-

R’
R* is hydrogen, (C.-Coalkyl, or (C1-Coihaloaliyl;
or B and R” taken together with the carbon atom to which they are attached form a three to
cight membered ring, optionally containing a hetercatom selected from oxygen, nitrogen, and
salfur, which ring is optionally substituted one, two, or three times, independently, by R

R’ and R™ are each independently hydrogen, hydroxyl, (C-Colalkyl, (C,-Cgihaloalkyl,
halogen, {C-Cgralkoxy, amine, {{-Cyjalkylamino, or ({C-Cylalkyly((C-CyialkyDaminoe;

cach R’ is independently selected from hydrogen, halogen, (C)-Coalkyl, (C-Cohaloalkyl,
-COuR’, -CONRRY, -OR’, and -NR*R®, whercin said (C,-Coalkyt or (C-Cq)haloalkyl is optionally
substituted by hydroxvl, -OR, -COuR’, -CONRRY, or -NR*R”;

each R™ is independently selected from hydrogen, halogen, hydroxyl, amino, and
{C1-Colalkyl;

or R* and R™ taken together with the carbon atom to which they are attached form a three
to cight membered ring, optionally containing a heteroatom sclected from oxygen, nitrogen, and
solfur, which ring is optionally substituted by eyano, {C-Calalkyl, (C-Cyhaloalkyl,
(Ca-Coleycloalkyl, -COR, -CONRR®, hydroxyl, hydroxy(Cs-Cealkyl, (Ci-Colalkoxy,
{C;-Coralkoxy(Cy-Ceatkyl, amino, (C-Chalkylamine, ((C-Chalky{(C;-ChalkyDamino,
NHCOR, -N(C-Caalky HCOR, -NHCOWR, or -N{C-CaialkyDC(OR;

cach R” is independently selected from (C-Ceyalkyl, {C -Cothaloalkyl, (T5-Coeyeloalkyl,
halogen, cyano, hydroxyl, hydroxy(Ci-Celalkyl, (Ci-Celalkoxy, (C-Cualtkoxy(Ci-Celakkyl, aminoe,
{Ci-Cyjalkylamino, ({C;-CyalkyDH{{C-Cpaliphamine, aryl, heteroaryl, arvl{Cy-Cylatkyl,
heteroary(C-Celalkyl, and heterocycloalkyl;

R’ is hydrogen, (C,-Caalkyl, (Ci-Cohaloalkyl, (Ci-Coieycloalkyl, hydroxy(C,-Cyalkyl,
(Ci-Colalkoxy(Cy-Coralkyl, -(Co-CaalkyHCOR, ((Co-CalalkyBCONRRY, aryl, heteroaryl,
aryl(Ci-Celalkyl, heteroaryl{C,-Colalkyl, or heterocycloalkyl;

R is hydrogen, {(C,-Coalkyl, (C1-Colhaloalkyl, (Cs-Coleyeloalkyl,
{C-Culalkony(C-Caialkyl, aryl, hetervaryl, aryl{C,-Ceialkyl, heteroaryl(Cy-Celalkyl, or
heterocycloalkyl;

1 is hydrogen, (Ci-Celalkyl, or (C,-Cothaloalkyl;

or R7 and R® taken together with the nitrogen atom to which they are attached form a four
to cight membered ring, optionally containing an additional heteroatom selected from oxygen,
nitrogen, and sulfor, which ring is optionally substituted by (C-Cypalkyl, {C;-Cyihaloalkyl,
{Cs-Cgleyeloalkyl, -COH, -CO{C;-Chalkyl, hydroxyl, bydroxy{C;-Colalkyl, {C;-Cylalkoxy,

{Ci-Cylalkoxy{C-Caialkyl, aming, {C-Clalkylamine, or ((C-CalkyD{C-Calkyaming;
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R i -C(OR, -CORT, -CIOIWNRRY, (C1-Coyalkyl, (Ci-Corhatoalkyl, (Ca-Coleyeloalioyl,
aryl, heteroaryl, aryi(C-Cgalkvl, beteroaryl{Ci-Cyglalkyl, or heterocycloalkyl, wherein said
{Ci-Cylalkyl, (C-Coihaloalkyl, (Ci-Cgieyeloalkyl, arvl, heteroaryl, aryl{C-Cylalkyl,
heteroaryl(C,-Coalkyl, or heterocycloalky! is optionally substituted by -CG,R, -CONH,,
-CONR(C-Caatkyl, -CONUC-CoalkyD(C-Colalkyl), hydroxyl, (Ci-Cylalkoxy, amine,
(C,-Coalkylamine, ((C-Coally1((C-CoalkyDamine, -NHCOR, -N{(C-CalkyDHCOR’,
NHC(OR, or -N(C;-CyralkyDC(OR;

or R® and R’ taken together with the nitrogen atom to which they are attached form a four
to cight membered ring, optionally containing an additional heteroatom selected from oxygen,
nitrogen, and sulfur, which ring s optionally substituted by cyano, (C-Calkyl, (Ci-Cobaloalkyl,
(Ca-Coleyeloalkyl, -COH, -COHC-Coalkyl, -CONRRY, hydroxyl, hydroxy(C,-Colalkyl,
{Ci-Chlalkony, (Ci-Cilalkoxy(C:-Celatkyl, amine, {Ci-Calalkylamine,

((C-Catky (G -Caatkyamine, -NHOOR, -N{(C,-CaalkyDCOR, -NHC(OWR, or
SNEC-Cayatky HC(OIR; and

R is (C-Coatkyl, (C-Cohaloalkyl, (C3-Coleycloalkyl, halogen, cyano, hydroxyl,
hydroay{C-Cepalkyl, (C-Colalkoxy, (C-Caalkoxy(Ci-Colalkyl, -(Co-CaialkyHCOR,
“({Co-C3)alkyHCONRRY, amino(C)-Coatkyl, (C-Coalky)({(C-Coalkytamino(C;-Cealkyl,
(Ci-Chralkylamino(C;-Cglalkyvl, amino, (C-Coalkylamino, ((Ci-ClalkyH{C-Coalkylamine, aryl,
heteroaryl, aryi{C;-Cglalkyl, heteroaryl{Cy-Celalkyl, or heterocycloalkyl;

provided that the compound is not (2-(4-((3,5-dimethylisoxazol-4-ymethoxyphenyl)-N-
{(2-methoxyphenyl ¥ 1 -methyl- 1 H-imidazol-2-yDmethy Dacetamide);

or a salt thercof.

2. The compound or salt according to claim 1, whereinmis fandnis L or 2

3. The compound or salt according to claim 1 or claim 2, wherein X and X7 are cach
. f v 5 2 3 .
mdependently selected from N, N'-O7, CH, and CR’, and X7, X7, and X* are cach mdependently
3

selected from CH and CR®, wherein at least one of X and X s N or N'-O and -3 of X, X4 X,
X*, and X are CR’,

4. The compound or salt according to ¢claim | or clatm 2, wherein X' is a carbon atom
substituted by halogen, (C;-Cylalkyl, (Ci-Cyihaloalkyl, cyano, (C-Cyalkony, or
((Cy-CatkyD((C-Calicyhamino, and X2, X°, X!, and X° arc cach independently a carbon atom

substituted by hydrogen, halogen, (Ci-Chalkyl, (C;-Cphaloalkyl, cyano, (Ci-Chalkoxy, or
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((Cy-CatkyD(C-Cyyalicyhamino, wherein 2-4 of X, X7, X*, and X are a carbon atom substituted
by hydrogen.
S. The compound or salt according to any one of claims 1-4, wherein Y' is NH or NCH, and

).
Y~ is a bond.

6. The compound or salt according to any one of claims 1-5, whercin Cy s heterocyeloalkyl,
phenyl, or 5- or 6-membered hetercaryl, each of which is optionally sebstituted one or two times,
independently, by (C-Cylatkyl, (C-Coihaloalkyl, halogen, cyano, (U;-Cylaltkoxy,
((Ci-CpatkyDaming (C-CoalkyDC-Caalkyhamino, ({Co-CalalkyHCOR',
or -{{Co-Cally DCONRTR®,

7. The compound or salt according to any one of claims 1-3, wherein Cy 13 piperidinyl,
piperaziayf, phenyvl, pyridinyl, pyridazinyl, pyrazinyl, or pyrimidinyl, each of which is optionally
substituted one or two times, independently, by (C-Cglalkyl, (C1-Ceihaloalkyl, halogen, cyano,
(Ci-Cyjalkoxy, (C-CoalkyH{{Ci-Chalkyhamino, -({Co-ChatkyHCO:H,
“({(Co-C3yalkyHCOHC-Coralkyl, or «{({Co-ClalkyDBCONH(C,-Celalkyl

4. The corapound or salt according to any one of claims 1-5, wherein Cy is phenyl, whichis
optionally substituted one or two times, independently, by halogen, (C-Cilalkyl, (C-Cyhaloalkyl,

eyano, {Ci-Caalkoxy, or (C;-CaaltkyD{{(C-CoratkyDaming.

9. The conpound or salt according to any one of claims -8, whercin 7 15 2 bord, O, or NH.

10. The compound or salt according to any one of claims 1-9, wherein R’ is (C3-Cealkyl,
{Ca-Ugleycloalkyl, phenyl, furanyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyi,
pyrazinyl, pyrimidinyl, or azinyl, wherein said phenyl, furanyl, thieny], pymrolyi, imidazolyl,
pyrazolyl, triazolyl, tetrazclyl, thisrolyl, oxazolvl, tsoxazolyl, oxadiazolyl, thiadiazolyl, isothiarolyl,
pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, or triazinyl is optionally substituted one or two times,

independently, by halogen, (C;-Cyoalkyl, (C-Cpalkoxy, or {((C;-ChalkyDH{(C-Caialkyhamino.
11. The compound or sakt according to any one of claims 1-9, wherein R’ is phenyl or

pyridinyl, cach of which is eptionally substituted one or two times, independently, by balogen,

(C-Coalkyl, (C1-Calkoxy, or ((Ci-CalkyD((Ci-Coalicy amino,
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12, The compound or salt according to any one of claims 1-11, wherein R” is hydrogen or

methyl.

13. The compound or salt according to any one of claims 1-12, wherein R’ and R™ are cach

ndependently hydrogen or methyl

4. The compound or salt according to any one of claims 1-13, wherein each R is
independently sclected from hydrogen, (Ci-Calalkyl, (C-Cobaloalkyl, -OR’, and -NRR®, wherein
said (C1-Cajalkyl or (Ci-Cyhalealkyl is optionally substitaied by hydroxyl, -OR®, -CO,R’,
-CONR'R?, or -NRR”.

15. The compound or salt according to any one of claims 1-13, wherein cach R is
independently selected from hydrogen, {C-Cajalkyl, {Ci-Cijalkoxy, bydroxy{Cy-Ciialkoxy,
{Ci-Cyjalkoxy(Co-Chialkoxy, amino(C-Cylalkoxy, -O((C-CsalkyhyCOH,
-O({(Cy-CayalkyDCOAC-Capatkyl, -O(C-CalalkyHCONH,, -O((C;-Cyalky HCONH{C,-C.lalkyl,
and -O(C1-Csalky BCON{(C-CaalkyDY({C-Chalkyhy.

16. The compound or salt according to any one of claims 1-15, wherein cach R™ is

mdependently selected from hydrogen and methyl.

17. The compound or salt according to any onc of claims 1-16, wherein A' and A" arc cach
independently sclected from CH and CR', and one of A” and A” is NR®, O, or 8 and the other is N
or CH.

18. The compound or salt according to any one of claims 1-16, wherein A' and A® are cach
independently sefocted from CH and C((Ci-Coalkyl), and one of A7 and A7 is N((C-Cpoalkyh, O,
or 3 and the other 1s N or CH.

19. A compound according to Formula (Ia):

RS R1 Rg O R3 Rﬁa

}E(Eél ~ \{"i J‘J\ YZ/MY Kn 4 R%
X3 ox K2 J\
Q Yid

R (1a),
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wherein:

mis 1;

nis 1 or2;

X' 32 X, and X are cach independently selected from N, N™-(, CH, and CR’, whercin
0-2 of X!, X7, X3, and Xare N or N'-0 and 0-2 X', X7, X%, and X* are CR;

Y s NH or NCH; and Y* is a bond;

K, K%, K°, and K* are each independently selected from N, N™-¢r, CH, and CRY, wherein
0-2 of K', K4 K7, and K* are N oor N™-O and 0-2 of K, K&, K, and K* are CR'Y;

7 is O, NR®, or a bond;

A, A% A7 and A" are cach independently selected from N, NR®, O, 8, CH, and CR'Y,
wherein one of A', A% A% and AT is NR®, O, or 8, 0-2 of A", A% A% and A% are CR' and 0-3 of
AL AL AT and At are CHor N

Rlis {C3-Coralkyl, (Us-Coyhaloalkyl, (C3-Cieyeloalkyl, (TU5-Cylalkoxy,
{Ci-Coralkoxy(Ci-Chyalkyl, aryl, heteroaryl, arvi{(C-Celalkyl, hetoroaryl{C-Ceialkyl, or
heterocycloalkyl, each of which is optionally substituted one, two, or three times, independently, by
R

R’ is hydrogen, {C;-Celalkyl, or (Ci-Ceihaloalkyl;

or R' and R” taken together with the carbon atom to which they arc attached form a three to
eight membered ring, optionally containing a heteroatom selected from oxygen, nitrogen, and
sulfur, which ring is optionally substituted one, two, or three times, independently, by R’;

R’ and R™ are cach independently hydrogen, hydroxyl, (C)-Caalkyl, (C;-Cyhaloalkyl,
halogen, (Cy-Cijalkoxy, amino, {C-Coalkylamine, or ((Ci-CoalkyD{(C-Coalkylamine;

each R is independently selected from hydrogen, halogen, (C-Coalleyl, (C-Codhaloalkyl,
-OR®, and -NR'R’, wherein said (C,-Cialkyl or {C-C.haloalkyl is optionally substituted by
hydroxyl, -OR”, -COR’, -CONR'RY, or -NR*R’:

cach R™ is independently selocted from hydrogen, halogen, bydroxyl, amino, and
{Ci-Cylalkyl;

cach R’ is independently selected from (C-Cylallyl, (C-Corhaloalkyl, (Ca-Celeveloalkyl,
halogen, cyano, hydroxyl, hydroxy(Ci-Celalkyl, (Ci-Celalkoxy, (C-Cualtkoxy(Ci-Celakkyl, aminoe,
{Ci-Cyjalkylamino, ({C;-CyalkyDH{{C-Cpaliphamine, aryl, heteroaryl, arvl{Cy-Cylatkyl,
heteroary(C-Cgalkyl, and heterocycloalkyl;

R%is hydrogen, (C1-Cglalkyl, (C,-Cethaloalkyl, (C3-Co)eyeloalkyl, hydroxy(C-Coralkyl,
(C-Caalkoxy(C;-Coatkyl, -(Co-CalkyDCOR, ((Cy-ColalkyHCONRRY, aryl, heteroaryl,

aryl(Ci-Celalkyl, heteroaryl{C,-Colalkyl, or heterocycloalkyl;
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R’ is hydrogen, (C-Caaikyl, (Ci-Cethaloalkyl, (Cs-Coleyeioalkyl,
{Ci-Cyhlalkoxy{Ci-Cgialkyl, aryl, heteroaryl, aryl{C,-Cglalkyl, heteroaryl{C-Cgalkyl, or
heteroeycloalkyl;

R is hydrogen, (C,-Cealkyl, or {C-Cohaloalkyl;

or R” and R® taken together with the nitrogen atom to which they are attached form a four
to cight membered ring, optionally containing an additional heteroatom selected from oxvgen,
nitrogen, and sulfor, which ring is optionally substituted by (C-Cylalkyl, {C;-Cyihaloalkyl,
(Cs-Coleycloalioyl, -COH, -CO,{Ci-Culalkyl, hydroxyl, hydroxy(Ci-Cerakkyl, (C-Cpalkoxy,
{Ci-Calalkoxy(Cy-Ceialkyl, amino, {C-Caalkylamino, or {(C-CualkyH{C-Coalkylamino;

R is -C{OWR, -COR, -CIOWRRY, (C-Cyalkyl, (C-Corhatoatkyl, (Ca-Coleyeloalicyl,
aryl, heteroaryl, aryi(C-Cealkvl, beteroaryl{Ci-Celalkyl, or heterocycloalkyl, wherein said
{Ci-Cylalkyl, (C-Corhaloalkyl, (Ci-Ceieyeloalkyl, arvl, heteroaryl, aryl{C-Cylalkyl,
heteroary{(C;-Coalkyl, or heterocycloalkyl is optionaily substituted by -CO,R’, -CONH,,
-CONR(C-Cajatkyl, -CONUC-CoalkyD((C1-Caialkyly, hydroxyl, (Ci-Cylalkoxy, amine,
(Ci-Coalkylamine, ((C1-CoallyD((C-CoalkyDamine, -NHCO:R, -N(C1-CoalkyHCO,R’,
NHCOR', or -N{C-CoalkyDC(OR;

or R and R” taken together with the nitrogen atom to which they are attached form a four
to eight membered ring, optionally containing an additional heteroatom selected from oxygen,
nitrogen, and sulfur, which ring is optionally substituted by cyano, (C-Cylalkyl, {C-Cyhaloalkyl,
(C5-Coleyeloalkyl, -COH, -COC-Caialkyl, -CONRR®, hydroxvl, hydroxy(C,-Cealkyl,
{Ci-Cyyalkoxy, (Ci-Caalkoxy{(;-Celalkyl, amino, (Ci-Coalkylamine,
((C1-CatkyH(C-Coratkyhamine, -NHCOR, -NUC-CoalkyDCOR, -NHCOW, or
SN(C-Cyalky DC{OR; and

R is (C-Coralkyl, (C-Cohaloalkyl, (C5-Co)eycloalkyl, halogen, cyano, hydroxyl,
hydroxy(C-Coalkyl, (C-Colalkoxy, (Ci-Cplalkoxy(Ci-Colatkyl, -(Co-CaialkyNCOR,
-((Co-C1yatkyHCONRRY, amino(C-Coyalkyl, ((C-CoalkyD{(C-Coalkyhamino(Ci-Coalkyl,
{Ci-Chlalkylamino{C,-Cylalkyl, amino, (C-Coalkylamino, ((C-ChalkyD{(C,-Cylalkyhamine, aryl,
hetercaryl, aryi{C-Cylalkyl, heteroary{Ci-Cglalkyl, or heterocycloalkyl;

or a pharmaceutically acceptable salt thereof

20. The compound or salt according to claim 19, wherein:
X', X%, X°, and X* are each independently a carbon atom substituted by hydrogen, halogen,
cyane, {C;-Cylalkyl, (Ci-Cyihaloalkyl, (Ci-Calalkoxy, or ((C-CualkyD{(Ci-Chialkyhaming,

whercin 2-4 of X', X7, X7, and X* arc a carbon atom substituted by hydrogen;
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K!, K% K, and K" are cach independently a carbon atom substituted by hydrogen, halogen,
(C1-Coalkyl, (C-Cypalkoxy, or ({C-CyalkyD((C1-Calkyhamine, wherein 2-4 of K!, K, K7, and
K are a carbon atom substituted by hydrogen;

Zis O, NH, -N(C;-Ca)alkyl, -N{(Co-CahalkyDCOR, -N({Co-Ca)alkyBICONR 'R, or a bond:

Al and A" are cach independently selected from CH and CR', and one of A” and A™ is NRE,
O, or S and the other is N or CH;

R’ is hydrogen;

R’ and R™ are each independently hydrogen or methyl;

cach R’ is independently selected from hydrogen, (C-Cylalkyl, (C-Cyalkoxy,
bydroxy(C,-Caalkoxy, (C-Chlalkylamino, ((C1-CaalkyDi(C,-Cpalkyamino,
{Ci-Chlalkoxy{Ci-Caalkylamino, (C-Calalkoxy(Cr-Cylalkoxy, amino{Cy-Caialkoxy,
~O{(C-CRalkyDBCOH, -O{C-CalalkyDHCONC-Cyialkyl, -G{(C-Caalky HCONH,,

(0 -Cayalky BDCONH{C-Caalkyl, and -O{(Ci-Cyalky DT ONC-Calky (T -Caialkyl);

cach R*™ is independently selected from hydrogen, hydroxyl, amine, and (Ci-Cyalkyl;

R is hydrogen, {Ci-Colalkyl, (C,-Coyhaloalkyl, (Cs-Coeyeloaliov],
(Ci~Cayalkoxy{C-Celalkyl, arvi, heteroaryvl, arvli(C-Celalkyl, heteroaryl{C-Cglalkyl, or
heterocycloalkyl; and

R® is hydrogen, (C,-Coatkyl, or (Ci-Cobaloalkyl.

21. The compound or salt according to claim 28, wherein:
Z s O, NH, -N(;-Cyyslkyl, or a bond;
A' and A” arc cach independently selected from CH and C((C1-Colalkyl), and one of A”
and A’ is O or S and the other is N
R is phenyl optionally substituted one or two times, independently, by halogen,
{Ci-Culalkyl, {C-Cahaloalkyl, cyano, (C-Calalkoxy, or ({(T-CaialkyD{(C;-Caraltkyhamino; and
cach RY is independently selected from hydrogen, (Ci-Cyalkyl, (C-Cyialkylaming,
({(C-Chally H{C-Colalkyhamine, and (C,-Cyhlalkoxy.
22. The compound or salt according to any one of claims 1-18, whercinthe saltis a

pharmaceutically acceptable salt of said corapound.

23, A compound of any one of Examples 1-953, or a pharmaceutically acceptable salt thercof.

24. A pharmaceutical composition comprising the compound, or pharmaceutically acceptable

salt thereof, according to one of claims 19-23 and 8 pharmaceutically acceptable excipiont,
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25, A method of treatment of a disease mediated by RORy which comaprises administering to a
human in need thereof an effective amoumt of the compound, or phammaceutically acceptable salt
thereof, according to any one of claims 19-23, or the pharmaceutical composition according to

claim 17 or claim 18,

26. The method according to claim 235, wherein said disease is an inflaramatory or autoimmune

disease.

27. The method according to claim 26, wherein said inflammatory or autoimmune discase is
selected from the group consisting of multiple sclerosis, theumatoid arthritis, psoriasis, uveitis, dry

eye, glomerulonephritis, and Crobr’s discase.

28. The method according to claim 25, wherein said disease is colon cancer, multiple

mycloma, or bone disease associated with multiple myeloma.

29, Use of the compound, or pharmaceutically acceptable salt thereof, according to any of

claims 19-23 for the treatment of diseases mediated by RORy.

30. Use of the compound, or pharmaceutically acceptable salt thereof, according to any of

claims 19-23 as an active therapeutic substance in the treatment of a discase mediated by RORy.

31. A compound or pharmaceutically acceptable salt thereot according to any of claims 19-23

for use in therapy.

32. Use of the compound, or pharmaceutically acceptable salt thereof, according to any of

claims 19-23 in the mamifacture of a medicament for the treatment of discases mediated by RORy.

33. The use according to any of clatms 29-32, wherein said disease is an nflammatory or

auioimmune disease.

34. The use according to claim 33, wherein said inflammatory or autoimmune disease is
selected from the group consisting of multiple sclerosis, rheumatoid arthritis, psoriasis, uveitis, dry

cye, glomerulonephritis, and Crobn’s discase.

35. The use according to any of claims 29-32, wherein said disease is colon cancer, multiple

myeloma, or bone disease associated with multiple myeloma.
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