ANTAGONISTS OF LYSOPFIOSPHATIDIC ACID RECEPTORS RELATED APPLICATIONS 100011
This application claims benefit of U.S. Provisional Application No. 61/122,568, entitled
"ANTAGONISTS OF LYSOPHOSPHATIDIC ACID RECEPTORS" filed on December 15, 2008, mrhich
- is herein incorporated by, reference. FIELD OF THE INVENTION 100021 Described herein are
compounds, methods of making such compounds, phaimaceutical compositions and medicaments
comprising such compouhd &N Ffefb iy SOTHASBEERIEEHp A REGERT GRévent or diagnose
diseases, disorders or conditions ' associated with one or more of the lysophosphatidic acid (LPA)
receptors. BACKGROUND OF THE INRENATEN JOR3{Casophsspholipids are membrane-derived
pioactive lipid meclalore. Lysophosnholipdellyet Endamenia celallngiRne hatdncude
proliferation, difBrentiati6 ., survival, mlgrarﬁon, adhesion, invasior, and morphogensis. These

functions influengéetsdyTHGIONICE DEECEESEE HIAP Eide! Bur@le REEMITeB-0 FdWwbgensis,

angiogenesis, ound.healings ibresis: K@i CatsiRggemesis. 1011041 Lysophosphatidic acid
(LPA) is a lysophospholipid that has been shown to act through sets of specific G protein-coupled

receptors (GPCRS) in an autocrine an C '@%ﬁwwﬁgmding to its cognate GPCRs (LPA1,
LPA2, LPA3, LPA4, LPA5S, LPAS) acti\%@%ﬁﬁace ular signaling pathways to produce a variety of

biological respimigss DAstigd Mot te I PNIEcESIbPs fRfdnabtinsusk (PERTHESR of diseases, disorders
or conditions inWwiHEh.LEA PIaYs, 8018 «RUMMAR IR bl RESCLEQSkBEmd0eRAalnadirst aspect,

_there is provided a compound having the structure of Formula(l) or a pharmaceutically acceptable salt
thereof: Fk)rn(REAPESSRPBIRIRGI T2 RBPEM B JRBE s G R ENT taHALSH), or |

-C(--0)NHS020QisRBrzitsd-wvihi 6 Gadkyt: b tsecbsehb art@Idic 6eilkyldne;rR3ried, C3-C6cycloalkyl, or -

01-C4fluoroalkyk R7 is H or Ci-Calkyl; Rs is H, C1-C4alkyl, or 01-C4fluoroalkyl; RIB is a C1-C6alkyl,

01-Céofluoroalkyl, C3-C6cycloalkyl,gx @rsghsttusdnr vasubsittiedoRenyl; each of RA, RB, and Rc
are independently selected fium H, F, Cl, Br, |, -CN,C1- C1-C4flu a{%k [, C1-C4fiuoroalkoxy,
C1-Chalkony, dHUFE ECAMEBHRIRGS FEEORT B S G OERr D IS E By 2, |

' Lysophospholipids affect findamental cellular functions that include proliferation,

differentiation, survival, migration, adhesion, invasion, and morphogensis. These
functions influence many biological processes that include, but are not limited to,
NEurogensis, angiogenesis,-wound healing, fibrosis, immunity, and carcinogenesis.

10064] Lysophosphatidic acid (LPA} is a lysophospholipid that has been shown 1o act
through sets of specific G protein-coupied receptors (GPCRs) in an autocrine and
paracrine fashion. LPA binding to its cognate GPCRs (LP Ay, LPAy, LPA3, LPA4, LPAs,
LPA,) activates intracellular signaling pathways to produce a varisty of biological
responses. Antagonists of the LPA receptors find use in the treatment of diseases,

disorders or conditions in which LPA plays 2 role.

SUMMARY OF THE DISCLOSURE



[0004b}in a second aspect, there is provided a pharmaceutical composition comprising a compound as
defined above, or a pharmaceutically acceptable salt thereof. [0004c]In a third aspect, there is
provided a compound as defined above for use in medicine. - 10004d]In a fourth aspect, there is
provided the use of a compound as defined above for the manufacture of a medicament for treating
cancer. [0(08683= a fifthras festathert thqpeavipedithel aseuieechipoutas deftned above for the
manufacture of dicament for treating or preventing,fibrosis. [0004f]in a sixth aspect, there is
provided th%oﬁggl g@@%@n%%%%%%é?ﬁé Cég %égef%arq?ﬁféeﬁgﬁifacture of a medicament for treating or
preventing lung fibrosis, asthma, chronic obstructive pulmonary disease (COPI)), renal fibrosis, acute
kidney injury, chronic kidney disease, liver fibrsis, fibr, g'ﬁ of the gut, breast cancer, pancreatic
cancer, ovarian cancer, prostate cance[,Oinob “harie cancer, colon cancer, bowel cancer, bead
and neck cancer, melanoma, multiple rﬁny phocytic leukemia,, cancer pain, tumor
metastasis, transplant organ rejectiqgy; iffbresis; age related macular degeneration
(AMD), diabetic retinopathy, collagen vasaular disease, atherosclerosis, or neuropathic pain in a
mammal. [0005].In one aspect, pres@ d herein are compounds of Foilrule. (1) that inhibit the
physiological activity of Iysophosph%@di cid (LPA), and therefore, are useful as agents for the -
treatment or prevention of diseases in Which inhibition of the physiological activity of LPA is useful,
such as diseases in which an LPA rec aRjcipates, is involved-in the.etiology or pathology of the
disease, or is otherwise associated wit east one symptom of the disease. In a related aspect, such
compounds are useful as-agents for the treat%%];cé)r revention of side effects, complications,-or
adverse events associated with the use of a A erapeutic agent or therapeutic action (e.g.,
radiation surg@bﬁ?%) used in treating a disease or condition. 10006] In one aspect, the compounds of
Formula (1) argiysefehier thedrpaten ekibndisnot-Oea)sHverRRidREis g, (e iiml the like),
fiver diseases (acute hepatatis, chronic Shepatitis, liver fibrosis, liver cirrhosis, portal hypertension,
regenerative failira>ssBhodiachete S@&tohepatitis (NASH), liver hypofunction, hepatic blood flow
disorder, and fhelikey;, celbnraliferativs cliseasl dcand@iiisobdliyinor, solid tumor metastasis, vascular
fibroma, myeloma, multiple myeloma, Kaposi's sarcoma, leukemia, chronic lymphocytic leukemia
(CLL) and the&il@é)%%%\% lmetasta_sis‘of. cancer cell, and the like), ioinflammatory disease
(psoriasis, neplirgpathy.agsmenia, abdithedike)l; gastrointestinal tract disease (irritable bowel
syndrome (IBS), inflammatory bow Ié%sea (1BD),~abnormal.pancreatic refion, @ like), renal
disease, urina}?%/nt}%ﬁlgaégﬁé@%eé Hé he #gtr?ﬁ%gg??c%%e%%%a%%ﬁ%%%toms gggggated with
neuropathic bladggeslisease, spinal cord tumor, hernia of intervertebral disk, spinal canal stenosis,

symptoms derived 15fromgdiabetes, lower urina i (@bstructignof veptrigary tract, and
the like), inflam?ﬁ%é%ﬁi A %loﬁ%ﬁ%ﬁﬂ%@%ﬂﬁwﬁﬁ%%’ o -

ysuria, frequent urination, and the like),
pancreas diseaseC alindy@atafigiogeliysi€ aSatumaradkaine sse(atura) epdiridriamalie like),
scleroderma, brain-assocjated disease (cerebral infarction, cerebral hemorrhage, and the like),
neuropathic péli]nl,sgg)e 'p?lre al neuropathy, and the like, ocular disease (age-related 20.macular
degeneration AMR)] dabetic retinopathy, proliferative vitreoretinopathy (PVR), cicatricial pemphigoid,
glaucoma filtration.s rge scarring, and the like). In one aspect, the compounds of Formula (1) are
used in the treﬁﬁsr?%'nﬁtj’of T%rotic diseases or conditions. [0007] In one aspect, described herein are
compounds of Formula (I), pharmaceutically acceptable salts, solvates, and prodrugs thereof.
Compounds of Formula (l) are antagonists 25 of at least one of the LPA receptors selected from LPAI,
LPA2, LPA3, LPA4. LPAS5 and LPAG. In one embodiment, compounds of Formula (1) are antagonists
of LPAI. In one embodiment, compounds of Formula (1) are antagonists of LPAI and/or LPA3. In some
embodiments, compounds of Formula (I) are antagonists of LPA1 and/or LPA2. In some
embodiments, compounds of Formula (1) are selective antagonists for one of the LPA 30 receptors
relative to the other LPA receptors. In some embodiments, such a selective antagonist is selective for
the LPAI receptor. In some embodiments, such a selective antagonist is selective for the LPA2
receptor. In some embodiments, such a selective antagonist is selective for the LPA3 receptor.
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[0008] Compounds of Formula (I) are used in the treatment of diseases, disorders, or conditions in
which activation of at least one LPA receptor by LPA contributes to the symptomology or progression
of the disease, disorder or condition. In one aspect, the methods, compounds, pharmaceutical
compositions, and medicaments described herein 5comprise antagonists of LPA receptors. In one

aspect, the 199@ds, cbhipsapris 2prestnthersuscaPEitap 8 ShanBa N sRbEASEEN described herein
comprise a”é%%g)(%%‘%goi %%&lﬁ%a%h?ﬁ%&&%@&%ﬂ%&ﬁ%ﬁ% Al ol aspect, provided

herein is a com of Formula (1), or a pharmaceutically acceptablé salt thereof: 0.1/N -R7 10
Formula (1) Wiweseeln Rl is --CO2H, -CO2RD, -CN, tetrazolyl, --C(=0)NH2, -C(=0)NHRD), -

CLONHSOS IR0 CL I EGEEAL R o881 Chnt i il IS RORRN B (e Coalylene;
R3 s H, C1- aﬁgl, C -é‘é?:%cé‘%%i or 'cﬁg%uorgaﬁylg;"% is H or C1-Caalkyl: R8 is H, C1-Cdalkyt,
or C1-C4fludroasléditine. RD) is a Ci-Coalkyl, Ci-C6fluoroalkyl, C3-Cécycloalkyl, or a substituted or

20unsubstit nyk e R e : 1l d fro ,Cl, Br, I, -CN,
_OH, Cl-C4iﬁE§1?@el-C |ﬁo%%k§‘}, g%%h%%%%ﬁ%ﬁ%ﬁf%ggaﬁ%ﬁﬁ ﬁ%gl%gcfggﬁgfgoallcyl;
misO,l,orZ;n@@ybdﬂﬁh@@&}@f@@@&@ﬁ@ﬁi@@@%ﬁ@é&?ﬁ@m%rare compounds presented in
favle 1, Talfighy S DIer G FIMIB AR FIOULE & L HiFon it dhAnd Fgure?. [0011)

Compounds®o ula I? are antagonists of at least one LPA receptorsome embodiments, the
compound oftoieniolatl{p) isanfaritag of s rofdierienh foo meatbrabo dimentin gidtenspound of Formula

(st gt Efsiheabe eaedinnindbRRenIatId A LRI danan aniadonist of

[,LPA3. [00 me embodiments,” presented herein are compoun ected from active
metabolites, fauterfierhesobratiesiyphafmaceutically acceptable salts or prodrugs of a 5 compound of

Formula (1). O(i.S In some embodLrpe?égéIR&?Vige%i%grgri\sarm%ceutigglo%?m o&@&necomprising a
therapeutica FERTe S BEHTSs a compou c‘)JPFormuTaf(lji. n _sa(’gme embo iments, the
pharmaceutipalmorpoditencal§8Eairrsrhtflbmsiso rrsyih diidioe uticaily cuceistabiednactive
mgre.:dlent.“ disease, liver fibrosis, fibrosis of the gut, breast cancer, pancreatic cancer, ovariay -

cancer, prostate cancer, giioblastoma, bone cancer, colon cancer, bowel cancer, head

and peck cancer, melanoma, multiple myejoma, chronic lymphocytic leukemia, cancer

pain, tumor metastasis, transplant organ rejectiqn, scleroderma, ocular fibrosis, age

related macular degeneration (AMD), diabetic retinopathy, collagen vascular disease,

atherosclerosis, or neuropathic pain in a mammal.
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10[0014] In some embodiments, provided is a pharmaceutical composition comprising a
therapeutically effective amount of a compound of Formula (I), or a pharmaceutically acceptable salt
thereof, and at least one pharmaceutically acceptable inactive ingredient. In one aspect, the
pharmaceutical composition is formulated for intravenous injection, subcutaneous injection, oral
administration, ipialatioanoapatastauinist atioin tepieahurdpintsihation) ephiatnigadministration or
otic administratign. In some embodiments, the pharm ical sition is a tablet, a pill, a capsule,
a liquid, an inh_a?aﬁ?}%o_ a5a Cgﬁ yoéﬁﬁoﬁgﬁ?%as%%%&ﬁggﬁg’éﬂé%%r%%ﬁ’, agege ,%?égﬁ%?&fga dispersion,
a suspension, afeofutivrrramepnatsigntienodiitaierst ravbtidnnhieyecdoppby anlemtad ropyifp015] In
some embodimgpis; 4he Rbaragedticalcampesiionfurher COMNNSESANg, oF 20pMue;additional
therapeutically active agents selected from: corticosteroids, immunosuppresants, analgesics,

d
anti-cancer ageftCHIH- TR RARHORGHAL SifetfoRiHe LB SINERBNIIS B/ sHERBHTEBIEMeukotriene
receptor antagowisis, dseisotitensfocination, inkibitorgomdn eacygly ecrakkin &satinhibitars; -
phospholipase 4} jaliblipts . Plgsaalpase AR S 0] bysgphosphelingse . (XSQPLD)
inhibitors, autotaxin 25inhibitors, decongestants, antihistamines, mucolytics, anticholinergics,
antitussives, expectorants, and 13-2 agonists. [0016] In some embodiments, provided is a method
comprising administering a compound of Formula () to a human with a LPA-dependent or
LPA-mediated disease or condition. In some embodiments, the human is already being administered
one or more additional 30 therapeutically active agents other than a compound of Formula (I). In some
embodiments, the method further comprises administering one or more additional therapeutically
active agents other than a compound of Fonnula (I). [0017] In some embodiments, the one or more
- additional therapeutically active agents other than a compound of Formula (1) are selected from:
corticosteroids, immunosuppresants, analgesics, anti-cancer agent, anti-inflammatories, chemokine
receptor antagonists, bronchodilators, leukotriene receptor antagonists, leukotriene 5formation
inhibitors, monoacylglycerol kinase inhibitors, phospholipase Ai inhibitors, phospholipase A2 inhibitors,
and lysophospholipase D (lysoPLD) inhibitors, autotaxin inhibitors, decongestants, antihistamines,
mucolytics, anticholinergics, antitussives, expectorants, and 13-2 agonists. [0018] In another aspect is
the use of a compound of Foula (I) in the manufacture of a tomedicament for treating a disease,
disorder or condition in which the activity of at least one LPA receptor contributes to the pathology
and/or symptoms of the disease or condition. In one embodiment of this aspect, the LPA receptor is
selected from LPAI, LPA2, LPA3, LPA4, LPA5 and LPAG. In some embodiments, the LPA receptor is
LPAI. In some embodiments, the LPA receptor is LPA2. In some embodiments, the LPA receptor is
15LPA3. In some embodiments, the disease or condition is any of the diseases or conditions specified
herein. [0019] Also provided is a method of inhibiting the physiological activity of LPA in a mammal
comprising administering a therapueticatly effective amount of a compound of Formula (1) or a
pharmaceutically acceptable salt thereof to the mammal in need thereof. 20 [0020] In one aspect,
provided is a medicament for treating a LPA-dependent or LPAmediated disease or condition in a
mammal comprising a therapeutically effective amount of a compound of Formula (I). [0021] In some
cases disclosed herein is the use of a compound of Formula (1) in the manufacture of a medicament

- for the treatment of a LPA-dependent or LPA-mediated 25disease or condition. [0022] In some cases

disclosed herein is the use of a compound of Formula (I) in the treatment or prevention of a
LPA-dependent or LPA-mediated disease or condition. [0023] In one aspect, is a method for treating
or preventing a LPA-dependent or LPAmediated disease or condition in a mammal comprising
administering a therapuetically 30 effective amount of a compound of Formula (1).

le



[0024] In one aspect, LPA-dependent or LPA-mediated diseases or conditions include, but are not
limited to, fibrosis of organs or tissues, scarring, liver diseases, dermatological conditions, cancer,
cardiovascular WiRéa¥& rpiratory diseases or conditions, inflammatory’ g%@ﬁ@@?’&‘ﬁé??ointestinal tract
disease, renal disease, urinary tract-associated disease, inflammatory disease of lower urinary tract,
dysuria, frequent urination, pancreas disease, arterial obstruction, cerebral infarction, cerebral
hemorrhage, pifirepetipheratinegomopathyrapmd disrdmyakyisa&ioopsasoaie embidiments, the
LPA-dependept of,L P Axmediates fizgase or condition is selected from idiopathic pulmonary fibrosis;
other diffuse parenchymal lung diseases of, digerengﬁtiolqgies g}i:lfudlp tiratgoretni rug-induced
fibrosis, occup¥tindf AReASPEhORMBRIETSITAGEBR bIoSS BrARIPMATEGET |1§e0asle§°?§Sarcoidosis,
hypersensitivity prewnicnia kidojagen. hascater tidéasd) aivbstareplateinogigaiangeans cell 10

granulomatosis, lymehangialeiomyamalasis, ipherteddiseases eimansiuRudiak Syndrome,

epatilis &91*@ : LA 25 .
tuberous sclerosis, neurofibromatosis, metabolic stora%g disorders, familial interstitial lung disease);

radiation inducisabfosratabRPaiE BRARTLAVET IRABREH Hike4Ee REIPDY: Lersieaarthe bleomycin
induced pulmaiayy-éibpesis:ehrodiscastimassilichsisnasbestbsind ueedpsitnesayfibrosis; acute
respiratory distress syndrome (ARDS). kidne fibrosis. tubuloipterstitium fi IS emlar
nephritis; foca{{gigalr%’enrlm 5@&%’%&%@? }gg%??oméaééi%%\ igséiép%gét*r%{%%g’e%t%gn%é?gg?ﬁ%ﬁﬁ%ut fibrosis;
liver fibrosis; dirvkiorais {Gldototifgiiketander fsrusmets i dr rrdreEnddienbiosis;
hemochrematggismhienaicehalic sieatahepatiissiNASibiliansetekinierygpriviaediliary cirrhosis;
infection induced li .e(fibgosist;)lvliljral induc dnll'é/ﬁﬁafé?:f) js;.and autoim rgfggaese gsitis; 20corneal
scarring; hype frgptie St ARG Dhputen tesase, ke S oS Tbr oS! . cUtaneous scleroderma;
_spinal cord injabyffild sisicryielofirosis ava deuide rastehdsissatierss derodit el & osis; -

- Wegener's gragylomatasisi ReyionigisHiseassms Riaicimpnacytis levkemiaetdmardnetastasis,
transplant organ rejection, cndometreosis, neon%gl resEir?toryidistress S notlromg anddneuropathic
pain. 25[0026 P RBETALPEEE: ot ged e SRRt o PRHE (FAKHHSRE S, PravERELT of Srgan fibrosis in
a mammask corfipisingeagninisteringrattie tipesticiliyretec i doamountofacomptendof Formula (1)

or a pharmaceytically accaptable salt thaiaat 0.2 apmakin naed thateolnd d09RaL In some

embodiments, the organ fibrosis comprises lung fibrosis, renal fibrosis or 30hepatic fibrosis. [0028] In
one aspect, proAAETE ssaise BB mBIRAMG s WE%SH?W%(WSWQF%?%‘HW&%ministering a
therapeuticallyieffiestive @mol biaf-aseompodizdasf feorshulancanacphbrhizseuticalty mdceptable salt
thereof to the s o005 5 Nete a0, a0 AsRRch NG MANIMALbas-hReR diagnpsegkas having

lung fibrosis. [ h one‘aspe mpounds disclosed herein are used to treat idiopathic pulmonary
fibrosis (UMual HrerstteEpREtRdAMTN dibrinmuamonitusopifeie drpadneie E8hbounds
disclosed herein.arrikseshiniraat diffusepatenchymatintessiitigliungdisensesinaspammal: iatrogenic
drug induced, gccupational/environmental (Fanner lyng), granulomatous diseases (sarcoidosis,
hypersensitivitgl%ﬁoeu?%rﬁ%f,'cgﬁgldéir_ﬁsg%ecgu.é?laiégageg scleroderma and Siﬁers), .al?kveo'lar proteinosis,
langerhans celbgyanionmatssisieseribtbimdlaisrayoneatdsiel TramianmianmsHisrSyndrome,
Tuberous sclersis BRUAIDIGMAIOSI FRQIARSlk-Sloragsdisprlersidamitial jaerstitiahiupg disease.
£ [0031] In some empodiments, compounds disclosed herein are ysed to t ei?z{ ppsi-transplant fibrosis
associateﬂswitﬁfd‘fﬁ%ﬁf@?@j‘éc‘t‘ﬁ%%gﬁpﬁeﬁ%%%ﬁ s %ﬁr:g%}é 1?0%%1()?}#&&%5 f’é)rrL uri‘g%aﬁg%r(%ant. 15[0032] In

some embodirh@nts icompotndsndisctosedineseifiFarsuls€d 1t geagiganédis. . n one

embodiment, compounds of Formula (1) are antagonists of LPA; and/or LPA;. In some

embodiments, compounds of Formula (I) are antagonists of LPA; and/or LPA;. In some

embodiments, compounds of Formula (1) are selective antagonists for one of the LPA

30 receptors relative to the other LPA receptors. In some embodiments, such a selective
antagonist is selective for the LPA, receptor. In some embodiments, such a selective

antagonist is selective for the LPA; receptor. In some embodiments, such a selective

antagonist is selective for the LPA; receptor.



fibrosis in a mammal: cutaneous scleroderma, Dupuytren disease, keloids. [0033] In one aspect,
compounds disclosed herein are used to treat hepatic fibrosis with or without cirrhosis in a mammal:
toxic/drug inducd®® YH&H3 i romatosis), alcoholic liver disease, viral hepafifi&'¥RZ|3&tE 8 virus,
hepatitis C virus, HCV), nonalcoholic liver 20 disease (NASH), metabolic and auto-immune. [0034] In
one aspect, compounds disclosed herein are used to treat renal fibrosis in a mammal:
tubulointerstitivmsiibtasipogidaeiiitamdeldresissfd088icheanyeof thdisforenientisredraspects involving
the treatment of 1iRAdGPERARREAISRASESPIEQRHLIORS AL IMhET PRIBAIMEBNI S, GRMPrising

administering at least one 25 additional agent in addition to the administartion of a compound having

the structure oF EBIHINSEY) TR0 SBo AiRfeYitd 8K YFeRTLoaaih ATS &P&H BNy order,
including simuhaﬁa@s_dm;i@ﬂaﬁ] phaanycoftity mb@ﬁWam@M@@d&ed@aﬁbh@hm@mmal is a human.
100371 In some.sRAdimEnt. compaunds Rievidaihsteln AleAMIIRRLIAS human. In 30 some

embodiments, compounds provided herein are orally administered to a human. [0038] In some

embodiments PESTRpSUAEN FTE0RIEE Herbiierbcrastt sdesailrgioiTisia erspisastitiitP Al receptor. In
some embodimentsL eampaurds graviteddierairase used for inhibiting the activity of at least one LPA
receptor or for I'E)g treatment of a disease or._condition that would benefit from inhibition,of the activity
of at least oneE(E' r‘f‘(@,‘lcoélf)taoS .clcrtf Tr%%%%@%ﬁu%ﬁseaLclgwpr%%legpﬁ}gﬁ??g?_ugaA@f[%%% “In‘ot ue%gélr%'bodiments,
compounds presvitiedinertitharefused for the formulation of a medicament for the inhibition of LPAI
activity. 5[0040] Other objects, features and advx?ges(gg)the compounds, methods and compositions
described herein will become apparent frorg the £q owi | 8tailed description. It should be understood,
however, that the detailed description an peciic-qxamples, while indicating specific
.embodiments, are given by way of illusttation only; since vartiduB8'changes and modifications within the
© spirit and scope of the instant 10disclosy fIRbecome apparent to those skilled in the art from this
detailed description BRIEF DESCRIPTION OF THE FIGURES 100411 Figure 1. lllustrative
examples of compounds described hefin{ 100421 Figure 2. lllustrative examples of compounds
described herein. 100431 Figure 3. lllustrgti mples of compounds described herein. 15 100441
Figure 4. lllustrative examples of compoupdsidescribed herein. [0045] Figure 5. lllustrative examples
of compohonds described herein. 100461 Figure 6. lllustrative examples of compounds described
herein. 100471 Figure 7. lllustrative examples gf’ffﬁﬁ’\%@hnds described herein. 20 DETAILED
DESCRIPTION OF THESRVENTION [0048] Lysophospholipids (such as lysophosphatidic acid (LPA))
affect fundamental cellidatfuiEticis RiatihchettezobliLiaX ToolifératfdrOdiff&kéhtiation, survival,
migration, 25 adhesippL.dnasiank 2R RepRagensis: Shesedunctiopg influgnge many biological
processes that include neurogensis, angiogenesis, wound healing, Immunity, and carcinogencsis.
100491 LPA acts thrbuljiset BrspecHideiSrotein-coupled receptors (GPCRs) in an autocrine and
paracrine fashion. LRAibinding telitd, coghaiel GRERS (LRAMURARy1.PA3, 30 LPA4, LPAS, LPAG)
activates intracellulag, si @ﬂl}ip@l 41£'itgl\</_v§1ys to produce a variety of biological responses. 10050] LPA has
a role as a biologica effector mo ecu¥e’, and has a diverse range of physiological actions such as, but
not limited to, effectsfors Blobd présduse CpfatBreroalkiliation, and smooth muscle contraction, and a

. variety of cellular effects;s which imelude-Cefluoroalkyl, Cs-Cseycloalkyl, or a substituted or
20 unsubstituted phenyl;
cach of R*, R, and R are independently selected from H, F, Cl, Br, 1, -CN, -OH,
C,-Caalkyl, C;-Cifluoroalkyl, C;-Cafluoroalkoxy, C,-Cgalkoxy, and C;-

Cgheteroatkyl;
mis0,l,or2;nis0, L, or2; pis 0, 1, or 2.
25 [0010} In one aspect, provided is are compounds presented in Table 1, Table 2, Table 3,
Figure 1, Figure 2, Figure 3, Figure 4, Figure 5, Figure 6, and Figure 7.
{0011} Compounds of Formula (I) are antagonists of at least one LPA receptor. In some

embodiments, the compound of Formula (1) is an antagonist of LPA;. In some
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cell growth, cell rounding, neurite retraction, and actin stress fiber formation and cell migration. The
effects of LPA are predominantly receptor mediated. [0051] Activation of the LPA receptors (LPA],
LPA2, LPA3, LERA0AESY PAG) with 5 LPA mediates a range of downs’f@%ﬁ@?ﬁﬁﬁiﬂ% cascades.
The actual pathway and realized end point are dependent on a range of variables that include receptor
usage, cell type, expression level of a receptor or signaling protein, and LPA concentration. Nearly all
mammalian ceti$otissees tindorgens! obfoxprésd)se ve raltdigoastocdbidr Sultyses, which indicates that

LPA receptors.signahin ER0RRHANE MA0RRTFM v BAZcARdJEEAG Share | iigh amino acid
sequence similarity. lllustrative Biological Activity 100521 LPA regulates any imgortant functions of
fibroblasts in WO hERAGRItRRSA ’[BfﬁﬁﬂéthT%Fﬁlﬂﬁﬁrﬁﬁ}%?lﬁl#eﬁﬁ ?ﬁ‘i(é{%ﬂ afd Contraction.
Fibroblast profifesatinnsigreguiradsiivatoy nblaealingddlprderpietlit abisaperrdvogatd.aln contrast, fibrosis
IS charactgriz%d b%/%} &%gﬁq};&a&cﬁ{eraﬂon and accumulation of myofibroblasts that actively synthesize
ECM and proin?‘Pa]t matory cytokines. LPA can either increase or suppress the proliferation of cell

types importatWil wBUREhERRRGTO0S ITOMESH S MtAMRRTATEE S TBRAPTEE SEFRE 4 bst wound-healing
responses; if thegyegasiubithese /espansassesians pdimahtisslie structurendondi:funstion. If not, these

20responses can ead to tissue fibrosis and loss of fh’ﬂgéis?@ﬁ O%%Jlﬁcggggﬁﬂc%&%%cular dystrophies

B armaceutical COmposHion 4150 contains . . .
are characterized y a progressive weakness and: wasting o r%uscufature, and by extensive fibrosis. It

has been shovwscthatiiPalirelatment of cultured myoblasts induced significant expression of connective
tissue grqwth faster (ChEFInfbdEh-subsedenth:ipdueas:colagemstikitnestpanc:integrin expression
25and induces dedifferentiation. of these rnyoblasts. Treatment of a variety of cell types with LPA
induces reprodTEBTE SR Hi 'F\Cfg\?é’f}iﬁa%tcrl}o"nc%’fl@félf&%tqrg’ﬁ ?g{gf pro _g%ﬁécgﬁg%ﬁe, signaling
_ down-stream andirpeasaliehwitd, FERI3{O0BS phaneanticatinLoptaleypethogerievsids in pulmonary
 fibrosis. Fibrolal%g@&m@t@ﬁi@am@ﬂ\@@xy QYeoR imparaatieRindhelungsingatients with

Pro

pulmonary 30 fibrosis. Profipbratic effects of LPAl-receptar stimulation is explained lfy
LPArreceptorrtediiBeP YR LB Ai ek byttt THioR: kORI ABUPLTAE R, ‘BBt profibrotic events.
The LPA-1sPAkpatherayidasehiielenin sdediatiagpfibretdastmigration dndovascutadieakiage in IPF. The
end resull s the. apsiant isalg-praseas.hatsharaateriagalus fmiiG pandlian. (0ROl The

TPA-LPA2 pathway contributes to the activation of the TGFE-f3 pathway in pulmonary fibrosis. In some
embodiments, BB OUitts ARBNAHIBY LPEPLHEW afRlatsPiPEih d SRS ACEPTN ibrosis. In some
embodiments,sepmpotnesthatinhibih bath, lalRAbaa 4B Adshow imphoyed efficacy in the treatment of
lung fibrosis compared to compounds which inhibit PA 1 LE LPAI are
imvalvettm e e e e (). he
developniént oheerrafiiedidivrns WigHineahteoumesierstd Founnaidiayeiideral obstruction (LJUO;
animal model gf xenakfibresiakmic.teatediithdhed-RArecRpionantagoRisiiilied 25 closely
resembled the LPAI (-I- mic.et..[%058 L .Qissiﬁrggtll(ict%%%g ligcliv%; gi%e,aorsueqtaqgu{ig%%%is. Plasma LPA
levels and serlfr ALK ATS SISVaIRY T hepatiis patients and animal models of liver injury in
correlation withoineteasetifibrosisonray bivecrelnase s ose P RIAZHEINALPA INBRETP A2 receptors
15are expreSS&%gmm%%ﬁ%i&%&%ﬁt%&%%@ﬂ&ikﬁéﬁﬁwmﬁ Rigrationabhenatic
‘ myofibroblasts__’. 00591 LI?A is i_nr inyqlved in wound he]alting jntt e eye. LPéIt§nqu.‘l7PA3 receptors are
detectablé’in tHEHEBPRYS:0B6 KB SA1 BISRAETE: CRITE MesratEEsted SHd andothelial tells and LPAL and
LPA3 expressionarerincread@elingoomeal epithelial cells following injury. 20[0060] LPA is present in
the aqueous hyipgr andhedagiiakelaprbAdid ekl e AQddhenadevelarpiaieased in a

rabbit corneal wpury model. ) , : . "
of Formula (1) to a human with a LPA-dependent or LPA-mediated disease or condition.

In some embodiments, the human is already being administered one or more additional
30 therapeutically active agents other than a compound of Formula (). In some embodiments,
the method further comprises administering one or more additional therapeutically active

agents other than a compound of Formula (I).



[0061] LPA induces actin stress fiber formation in rabbit corneal endothelial and epithelial cells and
promotes contraction corneal fibroblasts. LPA also stimulates proliferation of human retinal pigmented
epithelial cells. 28]Q0B2TIPA is implicated in myocardial infarction and ca@EESIEISIOGSerum LPA
levels are increased in patients following mycocardiat infarction (MI) and LPA stimulates proliferation
and collagen production (fibrosis) by rat cardiac fibroblasts. Both LPA1 and LPA3 receptors are highly
expressed in hunmaniheati:tissueimf0BO3E kho oenaspaddjeor posnasfFoatiaagp@re used to treat
or prevent fibrosjs.i | spect, compounds of Faormula (1) are used to treat or
prevent fibrosi%%%%%rgggﬁ}%%@ggﬁﬁ%gﬁ%z dn%ﬁ%%ﬁgf%goﬁéfr%%enﬂbfq’ésis" or "fibrosing disorder,"
as used hereir VBRSPS P ESHITBHIHIEN ot S86% ALstl- Wit tHE BB Al AsBRtitfation of cells and/or

fibronectin andeepepliaggmandiosiocseraed finrahiast recspidmeani-anednciudebrt are not limited to

fibrosis of individual.or or tissues such as,the heart, kidney, liver,.joints, lung, pleural tissue,
peritoneal Jtiss\éloerfns' lll?lrfgé%qr%teoé?’r{g |%(§CH1P%? i ois efetd %?1%5? ‘eé’ﬁ%e"{#ﬁ% ! %3(5%@ 1é;l?fémplary diseases,
disorders, or coifditiwnnasisat-ioiefibrasissimblesteenssare(Brotlimitebitootsumepdiseases associated
with fibrosis, eighiigiapathic RumenanHfiliesis: RHIRARRLY JBesinseeandany dg.systemic
inflammatory disease such ?eumatpid arthritis, sclerodenna, lupus, cryptogcnic fibrosing alveolitis,
radiation induc%‘acﬁfﬁ’fggﬁ‘%,agﬁj}d i8B&Huctive pulmonary disease (COPD), scleroderma, chronic
asthma, silicodiwj#sbestothéneweed phimendry @mpleudd fitrosids Heutehkumgnirfautyrantizacute
respiratory, disfregs dpaiuding hacts AL RREKRARIA NGy HaUMa, g la%ﬁag/ar@étm@ymoma induced,

ventilator induced, non-pulmonary sepsis induced, and a}spiration induceé&; hronic nephropathies
associated witﬁ“ﬁmﬁr@ﬁ?ﬁ?@tﬁﬁcﬂﬂﬁ%ﬁiﬁ’rgﬁ?jl,“?é?@.g,yg%‘?r?éﬁ?ﬁﬂ@ﬁﬁrﬂ%}@ YiitfY to systemic
inflammatory dlms Bugte asbapissid &éﬁ@speten_hawmmt@smgmwwtafrmmms, _focal segmental
- glomendar sclgiagis 46 LPRERVRPAIRY pYPSIERN AN pBIRAAL AR AIPAIL UL IORASIS, 9.

scieroderma, and radiation induced gut fibrosis; Liver fibrosis, e.g., cirrhosis, alcohol induced liver
fibrosis, nonaléeMe e ReaaEHErAGS (INASHIT Bikdr: dicORfuIL R S TiTH0815 Snfection or
viral induced livenfibrosisd exthogtanict Qi dnfestion)iand autpnmumchepatitisadirad and neck
fibrosis, e.g., ra(y&gggl iagyced; Corneal scarring, e.g., LASIK 20(laser-assisted in situ keratomileusis),
corneal transpfgnt, an(}*jltra%eculectomy; Hypertrophic scarring and keloids, e.g., burn induced or
surgical; and GiH&} fibrotivatided sexmethod ohtebibioaisths clurscleensal aspivitl @0rBAnjuty/fibrosis,
myelofibrosis, yaseilpsFastanRsisnatherasclaresis. aarioselenosisn\eagnebmgsanigmatosis, mixed
connective tissue dise se,raqﬁcj Pegronie"_c, gjisea;s%. 23100661 In one aspect, a mammal suffering from
one of the following AoR ARG EEEHSIAR GSBRESS iLSFeRirS 'BF REREONS G BERtit from therapy
with a cotfpoulitr®f Eornaukedt): ethedostlerosissanronitrosisiihealiftfistasadarascUfts, forniation of
scar tissue, fe%‘i@dﬂQs%'tﬁaﬁQQJ&Qiﬁ%e&i%B’;Qx(%hﬁ%&%e@@%%éiﬁ%@ﬂ&m&}@éﬂaﬁﬂs%%%e%ﬂ%%ary
hypertension, pulmonary fibrosis, pulmonary inflammation, bowel adhesions, bladder 30fibrosis and
cystitis, fibrosi8'Gf{HBPRARLPHENEYR ) sinusitis, inflammation mediated by neutrophils, and fibrosis
mediated by fipnablastse{RO6i2¢d disnesaspach; Gohepontiscofdpoluthtd fhrarxeaibad de treat a
dermatological,disnsders in A macimal Bermatalagicaldisparsnalids. ut aresnpylimited to,

/ proliferative or inflammatory disorders of the skin such as, atopic deunatitis, bullous disorders,
‘collagenoSes, HEsiagi<opdiGhatic lesions, dermatitis, contact dermatitis, eczema, urticaria, rosacea,
wound healingy&eartingrhypreropbissstasringiskataisss avapaldiseasaulkqppeer: Sjogren-Larsso
Syndrome, uricayig, 5100681 Insome mbediments, PioNided o, 8 method b reducing lung injury.
vascular leakage, inflammation and/or |f§‘ros s in a mammal comprising aJmlnlsterlhg to the mammal a
selective LPA1fédeptorantagibrist. mstohier dsthoeivnaistsnprevded ideagrison dlreducing lung
injury, vasculamlemkaggiséaftammationand fibrasig :asManmahsompsingadainisiering to the
mammal gﬂselgﬁg&%é_gn@olu 1[ite(():tegpt(()nrn a(r)lt%gggﬁ}r. Irlhg e 10 embodiments, provided is a method of
attenuating fibrosis in a Mammal con purlsing Admini ering a selective LPA1 receptor antagonist. In
some embodirftéHis, Ipavidadds BPmalttsddofattdddtatingitisd dssemadelind tamd fibkokidin a mammal
comprising administerng f:satBilvek BAIereRINARAARNIALIQ0ELD somefiphadiments,

provided is a method of decreasing cytokin ,Joroduction in a 15mammal comprising administering a
selective LP Af%%gf)%r%?ﬁ%rgf)ﬂ%%vf%c (l)%gl casc, respiratory diseases or conditions,



embodiments, the method of decreasing cytokine production in a mammal comprising administering a
selective LPA1 receptor antagonist results in a reduction of tissue damage and fibrosis in a mammal.
[0070] In some BidBHdIAEALS, provided is a method of treating fibrosis is &GH&RAGAPEREOMprising
administering to the mammal a selective LPAI receptor antagonist. In some embodiments, provided is
a method of treating fibrosis in a mammal while maintaining body weight in the mammal comprising
administering iafthenmam disd8:Sgiective: iR A Irrecépior aptagoriste | nriamerambesiments, provided is
a method of trﬁgt_i,n reagirat I dd'seasel'u? a mammalﬁcom risingfadmiqistetip to the mammal a
selective LPA1 _rsgccl:seb%r ?5%%%{;016?&5.6[%09\&5# ré%e_lr’ﬁ]e g%bggf%éﬁfg,uﬁ?ogfggd%é’ &'method of treating
fibrosis in a m&Hn#Aal Witk dsiaetios. coRryeBtorafEgsHist Wb NI ARBRIEIN the mammal is
not responsivent@rtneatment mitbnpisienaidone. In some embodiments, the LPAL receptor antagonist is a
compound_of Formula (1). 30[Q072] As shown in.the Examples, a selective LPA1 receptor antagonist
reduced Iu5ng fl%%%isll?lﬁﬁ?frllee?/ %B)fiéslsmﬁht ‘&I‘iggfb’f—%%egi%eflﬁ %g?g)%én g%frtﬁgldfﬁ%aagfgg Brosis, [0073] LPA
is released foliowikegitisEum idjopythiimdayy dirsldsirptive ditiatiomrrofchenrbpathitspam ofh one aspect,
compounds of frgepaula;i0h R Merdil} theclaalmentifl.RRAIRIRAMRRMALIN Ang.aspect, the pain is
acute pain or chronic ainl.,ln an%her aspect, the pain is neuropathic pain. In another aspect, the pain
is cancer pain T BHE'HUBBLvEY ’;?B‘f?ﬁ?déir%?%?fﬁ#ﬂﬁ PEFasFR ESAIR e REEYHERYBF fibromylagia.
[0074] Lysophpsphaiipil releptorsigihalingslayb elolerincthesstiotegyhofscaticer. SLysophosphatidic
acid (LPA),and s, & REleinGouRld JRRARIGRAGE GRSULL Ak B AR bRAR Play a role in the

development of several types of cancers. [0075] LPA contributes to tumorigénesis by increasing
motility and inVEERESS SRS TS REL BERATRIpHESH I th & B dbATS b rEgiEsion of ovarian
_cancer. LPA isipeeseiat b significantcatnce idatianshias80cpMpitnvhewseitisufhiicef aisagian cancer
* patients. LPA 106sagploia kEn2 andhkBARALE Al QYReRRIERserlinevaiAD. canger cells as
compared to normal Gvarian surface e ithelial cells. LPA Ras also been implicated in the initiation or
progression of3pbEestadispt el preasttapis Roe RHAnhEaT it sercEHtas) Hodsr cancer

(colorectalscanggosithyiaidisanseig ivRiasieracand ifefancersedARYE] LbAreeeptors mediate
both migration1o{elarslg_ipx@géopr(g%/aﬁan}gregéic% gancer cell Isli es: i}giPGé ) i%nql. LI?AI-ﬁspecific siRNA
effectively blocked I vitfo gr o in %sponse’to Egh%lndl perﬁbﬁ"éal t udiiagcﬁ%’%])b‘from pancreatic
cancer patientsicimaldetion Ikiagdrs:ibldekedtminderedivecabien sedwscmaiasied invasion activity of

a highly peritopgalimgiastaticopanereaticeancsilieslldive(amadaast glialy Biohothem., 279, 6595-
6605, 2004). 20[0077].Colorectal §§rcjn_om cell Iigfé{s shon significant expression of LPAI tnRNA and
respond to LPA S5 CBIIHEFAISH AR BiodiabH SFangIdTEmE AR SHo: SXHRSEEdN of LPA
receptorsfas ecrotel inadtiapatregembsiswefihyrdidroancdssbR ASIwds originalbfitlosied from prostate

cancer cells, capgaudant with-the ability of & RAeRKEe ARsHRg roliferalion of Rrostate cancer

cells. 25[0078] LPA has s,timula,to%roles in cancer prc‘)ﬁressmn in many types of cancer. LPA is
produced fromPAEPTRETREES PIBIRETSERSH-OF Brotate eareBr s rRECT PN it S itifan colon
carcinoma DLDnphdicptiolitekatid: rumigyrationtaadhesigniaandse cretitom ofréngingeric factors through

LPAL Sig“a'"n9@%&@%&%@%&@&9&&%&%@%EQHI%H%% Cf,lag_zg and WiDR), LPA enhances cell

. ‘proliferation and secretion of angiogenic factors. In other 30colon cancer cell lines, LPA2 and LPA3
‘ receptor aétivafB réBGHe ?ﬁ’ﬁ?’bm@?{é‘%ﬂ’fbﬁ fighod for the treatment or prevention of organ

fibrosis in a mammal comprising administering a therapeuticaily effective amount of a

compound of Formula (I} or a pharmaceutically acceptable salt thereof to a mammal in

need thereof,

[6027] In some embodiments, the organ fibrosis comprises hung fibrosis, renal fibrosis, or
30 hepatic fibrosis,

[0628] In one aspect, provided is a method of improving lung function in a mammal

comprising administering a therapeutically effective amount of a compound of Formuia (f)



cells. LPAI is implicated in bone metastasis and Ki16425 has been shown to inhibit metastasis to bone
in vivo (Boucharaba et al., Proc. Natl. Acad. Sci USA, 103, 9643-9648, 2006). WO
2010/077883PVHRPHIND68106 [0079] In one aspect, a compound of FollyE () f&%i%%d in the
treatment of cancer. In one aspect, compounds of Formula (1) are used in the treatment of malignant
and benign proliferative disease. In one aspect, compounds of Formula (1) are used to prevent or
reduce proliferatighofriammcicdsls;cprasdionl athdrenétashasistohearcinohiag cplduralsrmsothelioma or
peritoneal megothelioma, cancerRai fPNe MelaRIASESisone aspect is a method of treating cancer

in a mammal, the method comprising administering to the mammal a compound of Formula (I) and a
second therap@t#it é@@ﬁ?,%@réwlﬁéﬁ?@fﬁﬁgﬁ' RS AP oA LR CLREPSEEN. In some
embodiments,Tadiationuth arapyitis] alsansead) ioj0@8ahdlhe types of cancer include, but is not limited
fo, SO"d.tUJPO@O%C&%aﬁQO% SR LISl RRURLNAIR. RP ARt LAdPMmANT, heart, Kidney. lung,
lymphatic tissue mphoma?), ovary, pancreas or other endocrine organ (thyroid), prostate, skin
(melanoma ormsesshrer daistanblpe AstsRIgICARItHGO B FsgeH AL h & RGKE mias) at any stage of the
disease with osopithashmetasiases:alsL008 ik, enaaspeaiud e e conttdbsitor to the pathogenesis
of respiratory diseases. .Proinflammatory. effects of LPA incl degranulafi f.mast cells,

contraction of%ﬁgg?ﬁﬁ%ﬂgc% Kot snglls‘icf X%ﬁlg%%ga% “i_?‘}"té‘l%%aé% rom. éﬁngr?ﬁé{@gﬁs%%@%%guces the
secretion of ILp®feowstaumarriprorcHiglapiohslis dellsmph@siotoanadminere d&edeshtentrations in BAL
fluids fromy patieRisvain ASIRMBLERRRNIG NS Wt bang:Aisease. 20ipubnapanssascoidosis and acute
respiratory distress syndrome and 11-8 has been shown to exacerbate airway inflammation and
airway remodeffiy af: E?ﬁ%ﬁii%&%ﬁfﬁ%ﬁer_mz and LPA3 receptors have all been shown to contribute to
_the LPA-inducpabilL-3oproductionli {082 sxatrmimistasides of HePho imre/ivedindirse s@irway

- hyper-responsiveness. dich:Raalch iespensesypllition aadartvation afheasioephizand neutrophils,
vascular remodeling, 55and nociceptive flexor responses. LPA also induces histamine release from
mouse and rafPhERECEISPI#Hbne aspect, the effects of LPA are mediated through LPAi and/or LPA3.

In one aspect, jppepousas: efbodimatas (oaneuskdiscitredieatimentsédaricus aliergicsdisorders in a
mammal. In ong, 335t GaMRAUNIS, of FArmug. (ais HaRL e U saimen of respiratory diseases,

disorders or conditions in a mammal. In one aspect, compounds of 30 Formula (I) are used in the
treatment of asttiHa I W hisRAThEPIRUAG A5SEEEidsmPotinbE SIREBRLY BPertisstthPine treatment
of chronic asthg@da: aimasimal 320830 e/ tergiijespiratanyctiseaneis) agdsellierein, refers to
diseases affecting the organs that, are invglved in br ;%th' G, SU hg,qlo%gl- roat, larynx,
eustachian tubée“s?asﬁa‘é degaﬁl,e aﬁéﬁc@%ﬁ%ﬁésﬁ, \rfclalitg;fehgpr%ﬁésc es es’.’g., g@iéﬁrér%oang I?ﬁ‘tercostals), and
nerves. Réspirditoryedisagbesmaiehdie pdiereiMetimited to, asthma, adult respiratory distress

syndrome andgliay9ie (Bxtripsic)-asiimasnntallergic(intringie) vsthinanaciigseiede asthma, chronic

asthma, clinical ast(g%ga, nTQturntaIt_a'strt] a!_.allei%g%eegﬁigrdlére_gsgsthma, 5aspirin-sensitive asthma,
exercise-inducBaYHHE" ggléeéf)hf(%rﬂylggéorﬁ\}sér%l ation, child-ofiset asthma, adult-onset asthma,

cough-variant gs#sima; ogcefthtieadrasthened sipedidiredistaribabtamanisdddthdrzmdntia, seasonal
allergic rhinitis sperennial Alargic Muinitis.chrepicRbsiustiveshulmenandisaasasingiuding chronic

. bronchitis or emphysema, pulmonary hypertension, interstitial Iun%{i ’rosistglnc%/ortairw y inflammation
and cysti¢ibréditian %ﬁ%&%ﬁlfﬁé%28€|ﬁd8ﬁ’8%4§68‘&ﬁ SredBRteY NETEIR T I UEE 8 compounds of
Formula (1) in thesdrdathentvariprevehtibmoftchrohitzelystrubtivespulinonayywdiseasdiihng mammal

comprising ad’%?%ﬂ&%%@%ﬁ? the mammal at least once an effective amount of at least one compound

of Formula (1). In"addition, chronic obstructive pulmonary disease includes, but is not 15limited to,
chronic bronchitftr Braphysemembadimenafsrysatisssn s merantds kg Brosis and/or airway
inflammation, gwmareystisfitrasiedioRas] dhenerops Sisiérds armajoniscus forlbRAleXpression. In

one aspecy, provided iz 3;compound. of FoHIUIB LR JQrUSe JLADS RAMENL QT ARYENton of a nervous
system disorder in'a mammal. Theterm "hervous system disorder,” as used herein includes, but is 20

not limited to, Al¥¥eirierospisehedineuretaPeMshRr oIS B A4 2 HURECTHIEIBPR sclerosis,
neuropathies, Raskinsarrs Rispaseinnmstiniesedanesis, datifakischemiad pestsurgicatidegnitive

o RS BhSIR) pevfopetii e ioRalnic PR SPIOR SO I, giebia) cdema and
head injury. [0 n%mgenes?é, fe formation of ne capll?ary networks from pre-existing



25 vasculature, is normally invoked in wound healing, tissue growth and myocardial angiogenesis after
ischemic injury. Peptide growth factors and lysophospholipids control coordinated proliferation,
migration, adhe¥Ra18iHaEhtiation and assembly of vascular endothelial &S REEE Shd surrounding
vascular smooth-muscle cells (VSMCs). In one aspect, dysregulation of the processes mediating
angiogenesis leads to atherosclerosis, 30hypertension, tumor growth, rheumatoid arthritis and diabetic
retinopathy. [08Tkidhé@pesificheffdt St inRkinre séteptoivihediatéds {0088 Mranvpterspect,
compounds of Formula £} Bﬁ%@é&?t&?i&@?&?r prevent cardiovascular disease in mammal, including
but not limited to: arrhythmia ﬁtria or ventricular or both); atherosclergsis and its se u$lae; angina;

cardiac rhythnf#8tulbaheeen 9%5%%&3?%%@&%8{%@8%&?&% TRAPEG SO R ARR 8 V&b ular
aneurysm; vaschtifisastioke: heiiphietahobsitugtivevasteriopathy of a limb, an organ, or a tissue;

reperfusion Injy[OURRING, ISSEATIR Al M. BUARL eRr N QRAMRRGAR Pr tissue; endotoxde,
surgical, 5or traumatic sﬁoclk; hypertension, va v&lar heart disease, heart failure, abnonnal blood
pressure; sho€RMpasEenndtifeiish renuiH G ribagsseratde Witk Alraine §51iksecular abnormality,
inflammation, iRstfficigneysiisnitas (9@ sibglenorganromtissuecd0e8stninne aspeetsprofided herein
are methods fof BISIENIING ol leRtng xasosanstislion. alhergssltogsandiasaaiglac myocardial
ischemia, myocaroﬁaﬁ 10mtarction, 465 tic an(_aurysr.n,‘vasculﬁl.s and stroke comprising administering at
least once to theceammatzmesifend vedfretiensof Hilehstoiné wurFispe ALTHT MPATula (1) or
pharmaceytica, compesition: artpegicamentvbichiingliydes a4 samppyadafdaslaith. [0090] In one
aspect, provided herein are methods for reducing cardiac reperfusion injury following myocardial

ischemia and/or endotoxic shoclggemprseAdTRInIReINGeE 'BRSERRONCE to the mammal an

effective amount of at least one compound of Formula (I). (0091] In one aspect, provided herein are

_ methods for rd4inG e dorBHSERBY SKBIBSE VeRBr RN FreeiRh P ¥6Hiprising administering at least
once to the magwnalranueiiealivenameurimiias i€asipaendotepoibadietdmormula (). [0092] In one
aspect, providgg terein, are Methode.for Quering.onRIgVNINg Aadgigase 20 in blood pressure of a
mammal comprising administering at least'once to the mammal an effective amount of at least one
compountb of FitHulBi¢rre[b0BBFTriRcis-assbsi afed ey vaists ddsipiatory/immune diseases. In one

aspect, compqygs efmarmula.dl.aie dsegia eahgioprevesiiilamaation in a mammal. In one
aspect, antagonists %f LP qﬂd/ortLPAf’? finfj use in the reatment gr revention of 25
inflammatory/ill%%%nel%% derS iR maral f%%@ﬁ?%éafnp%s of Inflammatory/immune disorders
include psoriagissih&ignetdid hrtmriiis; sasedditie] inflammtdeschbsldltifease, dermatitis,
osteoarthritis, asthma, inflammatory muscle disease, allergic rhinitis, vaginitis, interstitial cystitis,
scleroderma, eczema, allogeneic or xenogeneic transplantation (organ, bone marrow, stem cells and
30 other 28lls and tissues) graft rejection, graft-versus-host disease, lupus etythematosus,
inflammatory disease, type | diabetes, pulmonary fibrosis, dermatomyositis, Sjogren's syndrome,
thyroiditis (e.g., Hashimoto's gp¢ iR PRSI BF THRSIRGRIEI@NS, autoimmune hemolytic
anemia, multiple sclerosis, cystic fibrosis, chronic relapsing hepatitis, primary biliary cirrhosis, allergic

conjunctivitis dAtfHtdpiecaerARRIRNICtHE Pigsasr st G EgritBAY 88 In accordance
. with one aspectiiater m@&hmﬁwm@atmﬁpm\mﬂﬁmgnmdﬁmg;tﬁhaitiﬂgﬁvslmioh_e progressior) of
A depepdent,pr LpATsHig et dissases. QL candlians gro fareames dlinically evident, or reating

the symptoms associated with or r 0 LPA-dependent or LPA-mediated diseases or conditions,
by administerimgPesise thiaiFrhidr 4 CEEpS I SORBIRHH A HdFCER& EMPSHAents, the subject
already has a LRAndegredent or LPA-mediated disease or condition at the time of administration, or is

L0at risk of deveigping,a LEAsdependent ot-bRenediated, dseAse. glRquBER 19GP0] In certain
aspects, are methiods for preventmg ot treating eosinophil and/or _
autocrine and paracrine fashion. LPA binding to its cognate GPCRs (LPA 1, LPA,, LPA;,
30 LPA4 LPAs, LPAg) activates intracellular signaling pathways to produce a variety of
biological responses.
[0056) LPA has a role as a biological effector molecule, and has a diverse range of

physiological actions such as, but not limited to, effects on blood pressure, platelet

-§-



basophil and/or dendritic cell and/or neutrophil and/or monocyte and/or T-cell recruitment comprising
administering at least once to the mammal an effective amount of at least one compound of Formula
(1). 1510097] INERAUM E8BRCts, are methods for the treatment of cystitis FAEURANY & Yinterstitial
cystitis, comprising administering at least once to the mammal a therapeutically effective amount of at
least one compound of Formula (1). 100981 In accordance with one aspect, methods described herein
include the diagmosgisnord wdetetminatioroofrswhetherdornoty patdhidseifferimgidhonelade PA-dependent
or LPA20mediaied dispasn pr.aendition-hy:administering e hesubierh-adhsaneutically effective

amount of a compound of Formula (I) and deter‘tintingrwhether or not the patient responds to the

treatment. [0CY8TAHPBNE aSHEUE PROTIOEHE REAREPE BoRSBRIE Bt S rmula (1), pharmaceutically
acceptable _sattmmhamm’a;ut&ﬁ‘alhlg/mwi@bd@ prodnugs sanc’phariracebticallpageeptable 25solvates
thereof, W?'Chﬁff? %Q&?%%@%&%g%fo?td@%%&r%gﬁ ﬁ.%@l{r?%:&&%é& Bnd:Loily bR LhARkAng are used to

treat patients suffering from one or more L pendent or LPA- mediated conditions or diseases,
including, but Fst RHItEEF ¥ PRAMEBRESTESG REHBTRHIBTORIE INAIICHIS BRI, \ee8F ity hma, rhinitis,
chronic obstrugtivespuimesasy disrase opslmongny:hypetersioncintenstitiah g fbnosis, arthritis,
allergy, psoriasis, fiammaton 3000yel disease, adultrespiaiery. distress, syndioms, myocardia
infarction, aneurysm, &troke; cancer, paifi, ﬁrocihpepaﬁ‘vé disorders and nflam atory conditions. In some
embodiments idxaigdpndenteceriaisionsbmdisearssirtitathddd whBreirrshl8Psshité or relative
excess of - PAyisioigsRNiandial-nhsemeg«[00100] In any of the aforementioned aspects the
LPA-dependent or LPA-mediated diseases or conditions include, but are not limited to, organ fibrosis,
asthma, allergllHEBHIEIRSHIC8RERuctive pulmonary disease, pulmonary hypertension, lung or
_pleural fibrosidpgserritbRéat fiirosisiaarthriti @l érgsticandéibobiaiovascutaridideasecludiraspiratory

- Sdistress Sy“‘ﬁ{%m%a%ﬁ?%@ﬂb@@@%iaﬁ@@m{%%ﬁmhﬁ FRRELEANERNAPRLAY IR eRsiaspect,

compounds of Formula (). are used to improve the corneal sensitivity decrease caused by corneal

operations sudh % KRR ReETh SR KB ERENTRYILIY ERERRY BPOsFRRBSEFEEONY cortical
sensitivity deciease galisedtioy wmmgmmﬁmmu@rytémmptmmw@mereby.
10[00102] In opg %%%Paﬁnﬁ{%ﬁﬁéﬁﬂﬁ%sﬁ'ﬂpﬁ 1he sse-hsompaunds ol hripia.Lin te treatment or

prevention of ocular inflammation and allergic conjunctivitis, vernal keratoconjunctivitis, and papillary
conjunctivitis ifel iﬂ%ﬁ%}iﬁiﬁ?%’r‘dﬁﬂﬁﬁ@déﬁﬁlfﬁﬁstering at least once to the mammal an effective amount
of at least onejgrRPOIAG afionmtiliac{d)(RPLA3RaTeaspechdtiesartedbayairiis the use of
compounds ofLOIING (10 {iedreamant oL prevention ol iegig R listase gt figmmatory disease
with dry eyes in'a manimal co prlsmg‘ac{mlnlsterlng at least once to the mammal an effective amount
oft least dlfe cenmpbim@BilEdrintiaielibiool ou lvoHdwspert, LPA and LPA receptors (e.g. LPAI) are
involved i Q th?m@zhojgl %{%ﬁﬁiﬁ @mﬁma{m@tﬁpmgﬁ@ SRPREINESE rat@dﬁm@;ae&e jetheeuse Iof
compounds of Formula (1).in 20 the treatment or prevention of osteoarthritis in a mammal comprising
administering %ﬁé”aaﬁ%% ERY, a%rghﬁ“ﬁ%%eﬁ{ tgﬁ%é' ivle“é‘sﬁ%’olgk?%ﬁ%‘fl Iseﬁél)g“fnoﬂr%t gogpr%pound of Formula
(7). [00105] Intonenaspeonhpdl recepsss@ied ARSI sttt erto e pathogaeredis of

rheumatoid arﬁ*a&ﬂﬁ(@‘r@ﬁf @PReEcLLesentehNRLiIRinthe Hsr ol aamparrdsiiruma (1) in the

| treatment or prevention of rheumatoid arthritis in a k[nqmmal comgisinﬁ 35a g]_iste‘rin.%jat least once
to the mammat i e R SHTGTHAISR &F RS BHR &M D EHHE B E SR Cr[% 8% 1A dne aspect,
LPA receptorsi(eagintiiRAd yqondribibie dolaifip dgehedis:tim oh € BSPCT, (i eseptaftbherein is the use of
compounds OfC%M'%fQAJHn@&Rﬁ%E}%&m&Fﬂ iposs Q%ummation in a mammal comprising
administering at least once to the mammal an effective 30amount of at least one compound of
Formula (1). [0455] LPA and LPA, play key pathogenic roles in pulmonary fibrosis. Fibroblast
chemoatiractant activity plays an important role in the fungs in patients with pulmonary
30 fibrosis. Profibrotic effects of LPA;-receptor stimulation is expiained by LPA,-receptor-
mediated vascular leakage and increased fibroblast recruitment, both profibrotic events.

The LPA-LPA; pathway hag a role in mediating fibroblast migration and vascular leakage



Compounds [00107] In some embodiments, provided herein is a compound having the structure of
Formula (I) or a pharmaceutically acceptable salt thereof: (R A)111B\14 11L -1:( ON-R7 Formula
(I) wherein ~ RDI@OBE, -CO2RD, -UN, tetrazolyl, -Q=0)NH2, -C(8-0IEZII44EBINHSO2RIO0 or
-C(=0)NHCH2CH2S03H; RD is H or C1-C4alkyl; LI is absent or C1-C6alkylene; R3 is H, CI-C4alkyl,
C3-Cé6cycloalkyl, or C1-C4 uoroalkyt; R7 is H or C1-Calkyl; R8 is H, C1-C4alkyl, or C1-C4fluoroalkyk
toR1 is a Ci-GeattyTed:(G 6éhubrisatikyd) €3:C6rjiclpiadssohe shibbstitotes tbis dihsulsstituted phenyl; each
of RA, RD, and ] Re.are independently setected from H, F, Cl, Br, I, -CN, -OH, C1-C4alkyl,

C1l- C4r|uoroaﬁ<§/]l Cl -C4fluoroalkoxy, Ci-C4alkoxy, and C1- C4heteroalkyl: 15mis0,1,0r2;nis0,1,0r2;
pis0,1,0r2. [0CUBE) Ade R AR ANBIHE SBbRh S ‘Sﬁ%é‘ﬂ?ﬂ]éﬁ@%?@ﬁ&@&?éw&n among from a

;sutbsetlor the lig K%ﬁlﬁg@g&\@%E&ﬁ@éﬁﬁﬁ&?ﬂ&cﬂﬂs%ﬁcﬁﬂm@@ﬁhmﬂﬂmL@k&h&@é&ﬁbmﬁ@ZRD -UN,
etrazolyl, or 1 example, in bodi t OARD). |
some emt?od@%ﬁf) R | %Engg >or 18:?5] I Sgﬁg&%& gﬂélr%en &éﬁ& sl E({%CE o

n some Iments, Rl'Is 2H. In some
embodiments 2RIl i$ sIO)N HBO2R KO ¢acs dimke drvivo ehind s 2 Rbiasis @‘3’?@6‘5@91?@ acid bioisostere.

[00109] In sor@&@gmggmﬁdgt%h%ﬁ s LGaalkylp Ap some embodiments, R3 is -CH3. [00110] In some
embodiments is H. [00111] In some emb iments, R is H ilg ékyl .or.Cl- %4fl(|iloroa|kyl In

some 25 emb&?ﬂ%eﬁ@ B PR predBRE ShibbaiFHeitE ey § A& TRLGHSE embodiments,
R8 is H. In sotfoeteniodiments; R84s H/~CHSdorl@88:tmEome BmbodinensiiR81y In some

embOdimﬁlms ’aﬁ:%lj%é&: lﬂ’%&a'fgal urcteral obstruction (UUQ; animal model of renal fibrosis) mice

treated with the LPA receptor antagonist Ki16425 closely resembled the LPA; (—/-) mice.
[0658] LPA is implicated in liver disease and fibrosis. Plasma LPA jeveis and serum
autotoxin are elevated in hepatitis patients and animal models of liver injury in correlation
with increased fibrosis. LPA also regulates liver cell function. LPA, and LPA,; receptors

15 arc expressed by mouse hepatic stellate cells and LPA stimulates migration of hepatic
myofibroblasts.
[6059] LPA is in involved in wound healing in the eye. LPA, and LPA; receptors are
detectable in the normal rabbit corneal epithelial cells, keratocytes and endothelial cells
and LPA; and LPA; cxpression are increased in comeal epithelial cells following injury.

20 [0068] LPA is present in the aqueous humor and the lacrimal gland fluid of the rabbit eye
and these levels are increased in a rabbit corneal injury model.
[0061] LPA induces actin stress fiber formation in rabbit coreal endothelial and
epithelial cells and promotes contraction corneal fibroblasts. LPA also stimulates
proliferation of human retinal pigmented epithelial celis.

[0062] LPA is implicated in myocardial infarction and cardiac fibrosis. Serum LPA levels

b2
wn

are increased in patients following mycocardial infarction (MI) and LPA stimulates

proliferation and coliagen production (fibrosis) by rat cardiac fibroblasts. Both LPAT and

LPA3 receptors are highly expressed in human heart tissue.

[0063] In one aspect, cormpounds of Formula (1) are used to treat or prevent fibrosis in a
30 mammal, In one aspect, compounds of Formula (Y) are used to treat or prevent fibrosis of

an organ or tissue in a mammal.

[0064] The terms “fibrosis” or “fibrosing disorder,” as used heretn, refers to conditions

that are associated with the abnormal accumulation of cells and/or fibronectin and/or

- 1~



[001121 In some embodiments, Rl is a Ci-C6alkyl or a substituted or unsubstituted phenyl. In some
embodiments, Rl is a Ci-C6allcyl. In some embodiments, R1 is a substituted or unsubstituted phenyl.
[00113] In som¥ BAHHTiTHENts, each RA is independently selected from ECEVEI'E1#1% 5 cH3, -CF3,
-OH. -0CF3, and -00-13. In some embodiments, each RA is independently selected from H, F, ClI,
-CH3, -CF3, -OH, -0CF3, and -OCH3. in some embodiments, each RA is independently selected from
H, F, Cl, -CH30lEES, caridr-Ditkahedsbime ks bodimemtsind actiRadis ielapidpaiesstly Sbedted from H, F,

Cl, -CH3, and ;0 R seme.srabasinents, 2ach RAikithl0[RR114hin sameiambadiments, each R5 is
independently selected from H, F, ClI, Br, |, - CH3, -CF3, -OH, -0CFE3, and -OCH3. In some

embodimentsP%%f@ﬂeﬁéi%%”ﬁ’léﬁﬁéﬁ’ﬁ‘?ﬁtlﬁ%‘éﬁe@f@ﬁ“ﬁ?&‘ﬁ?ﬁélﬁ?@:‘i{lg%ﬁ@,tfeflt:& and -OH. In some
embodiments jmésgh IRoniglingeendenibpsietectech o it @holGHBremuinchide g ame

embodiments, each. R is;H, 100215 In same smbogimants, ereth RE isdnderansssily, selected from
H, F, Cl, §r, 1?196L%n&:eH3?'-Cul§é, bH k—OC{fF3, and -OCH3. In gommboﬁdﬁments each Rc is

independentlypgm@éf’éﬂﬁP&?ﬁ%—‘f?‘P}’éﬂfy-@ﬁ%ﬁf@@il‘—*'?}ﬂ@ﬁ}aﬁﬁ’ﬁrﬂ'@,eﬁ%‘?&‘l@éﬁge‘iwa% e embodiments,
each Rc is indgpeindantiyoseleateshiomiptobe i fiaHdg «Bdlitndd@tihn mdomefémbeadiments, each

Re is independently. selected from H, F, . Anct.O, 1 ST AmBCIMENS,£3GRRE is independently
SR aL AGRRE

selected from H. F, and Ci. In ome embodiments, each Rc is H. 20[00116] In some embodiments, m
is 0 or 1. In sorlesenbddhventenany of HreshiderbatiinBre SN drSEeRIRBEdiments, pis 0 or
1. In somg, emhgdinEntsdhisHRb1¢NSMaimhosinentsmis hdicsQmieaepbeoninients, nis 0, 1, or 2. In
some embodiments, nis 0 or |. In sgme embodiments,. n is 0. In sgme.embodiments, n is 1. In some
embodiments,’ gﬁ’?ﬁ‘f %fﬁ?@?ﬂﬂéﬁ%o%oél' mBodiments. ﬁl?}ls? eé:g@ ?Q%&S%%H%?C%(-O)NI-ISOZRl; R3
_is C1- Cdalkyl(Ris kpRiepishecCis@satikywitheigubsibirad Gidnas iibstitstet#phenyl; each RA is

- independently salected SamiHeFor@lrBh deehitSnehmar@iiseEh3uans iQaeach 11.5is
independently selected from H, F, CI, Br, I, -CF13,

m - _ -013, -OH, -OGF3, and -OCH3; each RC is
independently SEOEFEA BRI S S B nephysis. By Segpnt C"—D ,’C}:iur!\?(aj'1 ‘ggﬂf?% 0iSOorl;pis0
or 1. [00148] Incsbrmeembagtimesits, Rbis OO NpmsCOORBIR i -CHREGMBHREH3; R8 is H. -Cf13

or-CF3; RD isrééia%%lﬂ%ﬂ%ea%%%%s-iﬂ@éﬂ%@gé@@.@&pﬁp@gim@4&@{@4@ HEPRIHGR3 is -CH3; R8
is -CH3; LI is absent, -CH2-, ~ CH2CH2-, -CH2CH2CH2-, -CH(CH3)-, -C(CH3)2-, -CH(CH2CH?3)-,

_C(CH2CF13)ponaleshiis ieetpispatisis SR SB AL 4U6) 5Bt SIMBERIHENE B -CO2H; R8 is -CH3
L is - CH2-. Insemmeembadiments) RE:isibo2f cRehisniCHBVLnisctBi2mdieBnmisd or | p is 50.

[00120] In some embodiments. the compound of & _ fallowying structureiz. OH 0 (RC).
(001211 In ot Oéq w%eél%‘?sff"ﬁ%rgﬁ%’e% ; T%%é?&ﬁ%&ééé%%d)&%éé%m S EH(CHICI-13)-  or

-C(CH2CHB)2 asechisRsddnintie sertentry SeleetaerisFp:, 4, TORISEE:.oH, - 1)OCF3, and
-OCH3; m is O;yis:@ophiOkcinihisAd [R0di22k|p. semerambodimepis, 14nis @Gsefitrotie CH2- each RC is
T B s S g e somp it
restenosis, atherosclerosis, arterioscierosis, Wegener's granulomatosis, mixed connective
tissue disease, and Peyronie's discase.
25  [0066] In one aspect, a mammal suffering from one of the following non-limiting
exemplary discases, disorders, or conditions will benefit from therapy with a compound of
Formula (I): atherosclerosis, thrombosis, heart disease, vascuhitis, formation of scar tissue,
restenosis, phlobitis, COPD (chronic obstructive pulmonary disease), pulmonary
hypertension, pulmonary fibrosis, pulmonary inflammation, bowel adhesions, bladder
30 fibrosis and cystitis, fibrosis of the nasal passages, sinusitis, inflammation mediated by
neutrophils, and fibrosis mediated by fibroblasts.
10067] In one aspect, compounds of Formula (I} are used to treat a dermatological

disorders in a mammal. Dermatological disorders include, but are not limited to,

-11-



11-002H 15[00124] In some embodiments, L1 is absent, -CH2-, -CH(CH3)-, -C(CH3)2-,
-CH(CH2CH3)-, or -C(CH2CH3)2-; each Re is independently selected from H, F, Cl, -CH3, -CF3, -OH,
- OCF3, and -OZ¥B#T8E, nis 0, 1, or 2; p is O. [00125] In some emboBfrH&RIM Y- Mbsent or
-CH2-; each Re is independently selected from H, F, CI, -CH3, -CF3, and -OH; nis 0 or 1. In some
embodiments, LI is -CH2-. 20[00126] In some embodiments, 121 is -C(---0)NHS02R18; R3 is -CI-13 or
-CH2CHS; R8pmidersGHI ol flahdiaterisdiHidrsorf tBHRE k8 {00137} Hersaume dnibodiments, Li is as

described in T&EA%&@,“%J&%!&Q&%§sc[99&§%lAna%fe%a&qz%&qkmﬁfgt%dm asdsfineddnfable 1.

[00129] In some embodiments, [00130] In some embodiments, 5[00131] In some embodiments,
(RB)p (R13)p(Htiseri. Foeresa AR Ma EtmseHrRe ntEP tHE RS RisatiNG: G letimbid thHas a structure
selected from rj3Qk33bAny:copbinationef thergreupsidescrioed above for the various variables is
tocontemplated herein. Throughout the specification, arqups and substituents thereof are chosen by
one skilled in llﬁ((}aﬁﬁe?él 'Eg%?g\%d%(gsr?ggﬁsé %%?gﬁgéba&n%%g&gn%@orﬁ% én?[g‘él%%ﬁ#svgf’r%%’m bodiments,
compounds ofi@érasuiaigiineliodendior BheordilinTHedTs! tADSE HestHPBSTHITAINEY, Table 2, Table 3

and Figures 14Qfmal a selective LPA 1 receptor antagonist. In some embodiments, provided is a
method of reducing lung injury, vascular leakage, inflammation and fibrosis in a mammal
comprising administering to the mammal a selective LPA1 receptor antagonist. In some

10 embodiments, provided is a method of attenuating fibrosis in a mammal comprising
administering a selective LPA1 receptor antagonist. In some embodiments, provided is a
method of attenuating tissue remodeling and fibrosis in a mammal comprising
administering a selective LPA1 receptor antagonist.

[0069] In some embodiments, provided is a method of decreasing cytokine production in a

15 mammal comprising administering a selective LPA1 receptor antagonist. In some
embodiments, the method of decreasing cytokine production in a mammal comprising
administering a selective LPA1 receptor antagonist results in a reduction of tissue damage
and fibrosis in a mammal.

[0070] 1n some embodiments, provided is a method of treating fibrosis is 8 mammal

20 comprising administering to the mammal a selective LPA1 receptor antagonist. In some
embodiments, provided is 2 method of treating fibrosis in a mammal while maintaining
body weight in the mammal comprising administering to the mammal & selective LPAI
receptor antagonist, In some embodiments, provided is a method of treating respiratory

discase in a mammal comprising administering to the mammal a selective LPAT receptor

b
s

antagonist.

(0071} In some embodiments, provided is a method of treating fibrosis in a mammal with
a selective LPA| receptor anatgonist, wherein the fibrosis in the mammal 1s not responsive
to treatment with pirfenidone. In some embodiments, the LPAT receptor antagonist 1s a
compound of Formula (I).

30 [0072] As shown in the Examples, a selective LPAT receptor antagonist reduced hung
fibrosis, kidney fibrosis and liver fibrosis in various animal models of fibrosis.

[0073] LPA is released following tissue injury. LPA; plays a role in the initiation of

neuropathic pain. In one aspect, compounds of Formula (1) are used in the treatment of

Y
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pam in a mammal. In one aspect, the pain is acute pain or chronic pain. In another aspect,
the pain is neuropathic pain. In another aspect, the pain is cancer pain. In one aspect,
compounds of Fornmla (1) are used in the treatment of fibromylagia.
[0074] Lysophospholipid receptor signaling plays a role in the etiology of cancer.

5 Lysophosphatidic acid (I.LPA)} and its G protein-coupled receptors (GPCRs) LPA;, LPA,,
and/or LPA; play a role in the development of several types of cancers.
{0075] LPA contributes to tumorigenesis by increasing motility and invasiveness of cells.
LPA has been implicated in the initiation or progression of ovarian cancer. LPA 1s present
at significant concentrations (2-80 pM) in the ascitic fluid of ovarian cancer patients. LPA

10 receptors (LPA2 and LPA3) are also overexpressed in ovarian cancer cells as compared to
normal ovarian surface epithelial cells. LPA has also been implicated in the initiation or
progression of prostate cancer, breast cancer, melanoma, head and neck cancer, bowel
cancer {colorectal cancer), thyroid cancer, glioblastoma, and other cancers,

[0076] LPA receptors mediate both migration of and invasion by pancreatic cancer cell

15 lines: Kil6425 and LPA;-specific siRNA effectively blocked in vitro migration in
response to LPA and peritonea! fluid (ascites) from pancrestic cancer patients; in addition,
Ki16425 blocked the LPA-induced and ascites-induced invasion activity of a highly
peritoneal metastatic pancreatic cancer cell line {Yamada ef al, J. Biol. Chem., 279, 6595-
6605, 2004).

20 [0077] Colorectal carcinoma cell lines show significant expression of LPA; mRNA and
respond to LPA by cell migration and production of angiogenic factors. Overexpression of
LPA receptors has a role in the pathogenesis of thyroid cancer. LPA; was originally
cloned from prostate cancer cells, concordant with the ability of LPA to induce autocrine
proliferation of prostate cancer cells.

25 10678] LPA has stimulatory roles in cancer progression in many types of cancer. LPA is
produced from and induces proliferation of prostate cancer cell lines. LPA induces human
colon carcinoma DLD1 cell proliferation, migration, adhesion, and secretion of angiogenic
factors through LPA; signalling. In other human colon carcinoma cells lines (HT29 and
WiDR), LPA enhances cell protiferation and secretion of angiogenic factors. In other

36 colon cancer cell lines, LPA; and LPAs receptor activation results in proliferation of the
cells. LPA, is implicated in bone metastasis and Ki16425 has been shown to inhibit
metastasis to bone in vivo (Boucharaba ef al., Proc. Natl. Acad. Sci USA, 103, 9643-9648,
2006).
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10079} In one aspect, a compound of Formula (1) is used in the treatment of cancer. In one
aspect, compounds of Formula (T) are used in the treatment of malignant and benign
proliferative disease. In one aspect, compounds of Formula (I) are used fo prevent or
reduce proliferation of tumor cells, invasion and metastasis of carcinomas, pleural
mesothelioma or peritoneal mesothelioma, cancer pain, bone metastases. In one aspect is a
method of treating cancer in a mammal, the method comprising administering to the
mammal a compound of Formula (I) and a second therapeutic agent, wherein the second
therapeutic agent is an anti-cancer agent. In some embodiments, radiation therapy 1s also
used.

10080] The tynes of cancer include, but is not limited to, solid tumors (such as those of the
biadder, bowel, brain, breast, endometrium, heart, kidney, lung, lymphatic tissue
(lymphoma), ovary, pancreas or other endocrine organ (thyroid), prostate, skin (melanoma
or basal cell cancer) or hematological tumors (such as the leukemias) at any stage of the
disease with or without metastases.

[0081] In one aspect, LPA is a contributor to the pathogenesis of respiratory diseascs.
Proinflammatory effects of LPA nclude degranulation of mast cells, contraction of
smooth-muscle celis and release of cytokines from dendritic cells. LPA induces the
secretion of 1L-8 from human bronchial epithelial ceils. IL-8 is found in increased
concentrations in BAL fluids from patients with asthma, chironic obstructive lung disease,
pulmonary sarcoidosis and acute respiratory distress syndrome and 11-8 has been shown to
exacerbate airway inflammation and airway remodeling of asthmatics. LPAY, LPA2 and
LPA3 receptors have all been shown to contribute to the LPA-induced IL-8 production.
[0082] Administration of LPA in vivo induces airway hyper-responsiveness, itch-scratch
responses, infiltration and activation of eosinophils and neutrophils, vascular remodeling,
and nociceptive flexor responses. LPA also induces histamine release from mouse and rat
mast cells, In one aspect, the effects of LPA are mediated through LPA, and/or LPA;. In
one aspect, compounds of Formula (1) are used in the treatment of various allergic
disorders in a mammal. In one aspect, compounds of Formula (I) are used in the treatment
of respiratory diseases, disorders or conditions in a mammal. In one aspect, compounds of
Formula (1) are used in the treatment of asthma in a mammal. In one aspect, compounds of
Formula (1) are used in the treatment of chronic asthma in a mammal.

[0083] The term “respiratory disease,” as used herein, refers to diseases affecting the

organs that are involved in breathing, such as the nose, throat, larynx, eustachian tubes,

.14 .
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trachea, bronchi, lungs, related muscles (e.g., diaphram and intercostals}, and nerves.
Respiratory diseases include, but are not limited to, asthma, adult respiratory distress
syndrome and allergic {extrinsic) asthma, non-allergic (intrinsic) asthma, acute severs
asthma, chronic asthma, clinical asthma, nocturnal asthma, allergen~-induced asthma,
aspirin-sensitive asthina, exercise~induced asthma, isocapnic hyperventilation, child-onset
asthima, adult-onset asthma, cough-variant asthma, occupational asthma, steroid-resistant
asthma, seasonal asthma, seasonal aliergic rhinitis, perennial allergic rhinitis, chronic
obstructive pulmonary disease, including chronic bronchitis or cmphysema, pulmonary
hypertension, interstitial lung fibrosis and/or airway inflammation and cystic fibrosis, and
hypoxia.

[0084] In one aspect, presented herein is the use of compounds of Formula (1) in the
treatment or prevention of chronic obstructive pulmonary disease in a mammal comprising
administermg to the mammal at least once an effective amount of at least one compound
of Formula (I). In addition, chronic obstructive pulmonary disease includes, but is not
limited to, chronic bronchitis or emphysema, pulmonary hypertension, interstitial lung
fibrosis and/or airway inflammation, and cystic fibrosis.

{0085] The nervous system is a major locus for LPA; expression. In one aspect, provided
is a compound of Formula (T) for use in the treatment or prevention of a nervous system
disorder in a mamamnal. The term “nervous system disorder,” as used herein includes, but is
not limited to, Alzheimer’s Disease, cerebral edema, cerebral ischemia, stroke, multipic
scierosis, neuropathies, Parkinson’s Disease, multiple sclerosis, retinal ischemia, post-
surgical cognitive dysfunction, migraine, peripheral neuropathy/neuropathic pain, spinal
cord injury, cercbral edema and head injury.

0086} Angiogenesis, the formation of new capillary networks from pre-existing
vasculature, is normally invoked in wound healing, tissue growth and myocardial
angiogenesis after ischemic injury, Peptide growth factors and fysophospholipids control
coordinated proliferation, migration, adhesion, differentiation and assembly of vascular
endothelial cells (VECs) and surrounding vascular smooth-muscle cells (VSMCs). In one
aspect, dysregulation of the processes mediating angiogenesis leads to atheroscierosis,
hypertension, tumor growth, rheumatoid arthritis and diabetic retinopathy.

{0087] The specific effects of LPA are receptor-mediated.

{0088] In one aspect, compounds of Formula (1) are used to treat or prevent cardiovascular

disease in mammal, including but not limited to; arrhythmia (atrial or ventricular or both);

215 -
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atherosclerosis and its sequelae; angina; cardiac rhythm disturbances; myocardial
ischemia; myocardial infarction; cardiac or vascular aneurysm; vasculitis, stroke;
peripheral obstructive arteriopathy of a {imb, an organ, or a tissue; reperfusion injury
following ischemia of the brain, heart, kidney or other organ or tissue; endotoxic, sutgical,
5 or traurnatic shock; hypertension, valvular heart disease, heart failure, abnormal blood

pressure; shock; vasoconstriction (including that associated with migraines); vascular
abnormality, inflammation, insufficiency limited to a single organ or tissue..
10089] In one aspect, provided herein are methods for preventing or treating
vasoconstriction, atherosclerosis and its sequelae myocardial ischemia, myocardial

10 infarction, aortic aneurysm, vasculitis and stroke comprising administering at least once to
the mammal an effective amount of at least one compound of Formula (I) or
pharmaceutical composition or medicament which includes a compound of Formula (I).
[0090] Tn one aspect, provided herein are methods for reducing cardiac reperfusion injury
following myocardial ischemia and/or endotoxic shock comprising administering at ieast

15 once to the mammal an effective amount of at feast one compound of Formula (I).
{0091} In one aspect, provided herein are methods for reducing the constriction of blood
vessels in a mammal comprising administering at least once to the mammal an effective
amount of at least one compound of Formula (1).
[0092] In one aspect, provided herein are methods for lowering or preventing an increase

20 in blood pressurc of a mammal comprising adminisiering at least once to the mammal an
effective amount of at least one compound of Formula (I).
[0093] LPA is associated with various inflammatory/immune diseases. In one aspect,
compounds of Formula (1) are used to treat or prevent inflammation in a mammal, In one
aspect, antagonists of LPA; and/or LPA; find use in the freatment or prevention of

25 inflammatory/immune disorders in a mammal.
[0094] Examples of inflammatory/immune disorders include psoriasis, rheumatoid
arthritis, vasculitis, inflammatory bowel disease, dermatitis, osteoarthritis, asthma,
inflammatory muscle disease, allergic rhinitis, vaginitis, interstitial cystitis, scleroderma,
eczema, allogengic or xenogeneic transplantation (organ, bone marrow, stem cells and

30 other cells and tissues) graft rejection, graft-versus-host disease, lupus erythematosus,
inflammatory disease, type I diabetes, pulmonary fibrosis, dermatomyostitis, Sjogren's

syndrome, thyroiditis (e.g., Hashimoto's and autoimmune thyroiditis), myasthenia gravis,
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autoimmune hemolytic anemia, multiple sclerosis, cystic fibrosis, chronic relapsing
hepatitis, primary biliary cirrhosis, allergic conjunctivitis and atopic dermatitis.
Other Diseases, Disorders or Conditions

[0095] In accordance with one aspect, are methods for treating, preventing, reversing,

5  halting or slowing the progression of LPA-~dependent or LPA-mediated discases or
conditions once it becomes clinically evident, or treating the symptoms associated with or
related to LPA-dependent or LPA-mediated diseases or conditions, by administermg to the
mammal a compound of Formula (I). 1n certain embodiments, the subject afready has a
LPA-dependent or LPA-mediated disease or condition at the time of administration, or is

10 atrisk of developing a LPA-dependent or LPA-mediated disease or condition.

[0096] In certain aspects, are methods for preventing or treating eosinophil and/or
basophil and/or dendritic cell and/or neutrophil and/or monocyte and/or T-cell recruitment
comprising administering at least once fo the mammal an effective amount of at least one
compound of Formula (I).

15 [0097] In cerfain aspects, are methods for the treatment of cystitis, including,
¢.g..interstitial cystitis, comprising administering at least once to the mammal a
therapeutically effective amount of at least one compound of Formula (1).

[0098] In accordance with one aspect, methods described herein include the diagnosis or
determination of whether or not a patient is suffering from a LPA-dependent or LPA-

20 mediated disease or condition by administering to the subject a therapeutically effective
amount of a compound of Formula (I) and determining whether or not the patient responds
o the treatment.

[0099] In one aspect provided herein are compounds of Formula (I), pharmaceutically
acceptabie salts, pharmaceutically acceptabie prodrugs, and pharmaceutically acceptable

25 solvates thereof, which are antagonists of at least one LPA receptor (e.g. LPA;, LPA,,
LPA:) and are used to treat patients suffering from one or more LPA-dependent or LPA-
mediated conditions or discases, including, but not limited to, lung fibrosis, kindney
fibrosis, Hver fibrosis, scarring, asthma, rhinitis, chronic obstructive pulmonary disease,
pulmonary hypertension, interstitial lung fibrosis, arthritis, allergy, psoriasis, inflammatory

30 bowel disease, adult respiratory distress syndrome, myocardial infarction, aneurysm,
stroke, cancer, pain, proliferative disorders and inflammatory conditions. In some
embodiments, LPA-dependent conditions or diseases include those wherein an absolute or

relative excess of LPA is present and/or observed.
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[00100] In any of the aforementioned aspects the LPA-dependent or LPA-mediated
diseases or conditions include, but are not limited to, organ fibrosis, asthma, allergic
disorders, chronic obstructive pulmonary disease, pulmonary hypertension, lung or pleural
fibrosis, peritoneal fibrosis, arthritis, allergy, cancer, cardiovascular discase, ult respiratory
distress syndrome, myocardial infarction, aneurysm, stroke, and cancer.

[00101] In onc aspect, compounds of Formula (I) are used to improve the corneal
sensitivity decrease caused by corneal operations such as laser-assisted in situ
keratomileusis (LASIK) or cataract operation, cormeal sensitivity decrcase caused by
corneal degeneration, and dry eye symptom caused thereby.

{00102] In one aspect, presented herein is the use of compounds of Formula (I) in the
treatment or prevention of ocular inflammation and allergic conjunctivitis, vernal
keratoconjunctivitis, and papillary conjunctivitis in a mammal comprising administering at
least once to the mammal an effective amount of at least one compound of Formula (I}.
[00103] In one aspect, presented herein is the use of compounds of Formula (I) in the
treatment or prevention of Sjogren disease or inflammatory disease with dry eyesin a
mammaj comprising administering at least once to the mammal an effective amount of at
least one compound of Formuia (I).

[00104] Tn one aspect, LPA and LPA receptors (e.g. LPA;) are involved in the pathogenesis
of osteoarthritis. Tn one aspect, presented herein is the use of compounds of Formula (1) in
the treatment or prevention of osteoarthritis in a mammal comprising administering at
least once to the mammal an effective amount of at least one compound of Formula (I}.
[00105] In one aspect, LPA receptors (¢.g. LPA, LPA3) contribute to the pathogenesis of
rheumatoid arthritis. in one aspect, presented herein is the use of compounds of Formula
(1) in the treatment or prevention of rheumatoid arthritis in a mammal comprising
administering at least once to the mammal an effective amount of at least one compound
of Formula (1).

[00106] In one aspect, LPA receptors (e.g. L.PA;) contribute to adipogenesis. In one aspect,
presented herein is the use of compounds of Formula (I} in the promotion of adipose tissue
formation in a mammal comprising administering at least once to the mammal an effective
amount of at least one compound of Formula (I).

Compounds

[06107] In some embodiments, provided herein is a compound having the structure of

Formula (I) or a pharmaceutically acceptable salt thereof:
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Cmpd#RAB1-L-RDcR8 ylenc 18H Phen-1,4- ytene -CH(CH3)- H 2-Chloro-phenyl CH3 505
19H
WO 2010/077883 PCT/US2009/068106

(Fleﬂm <F|<B)p
e =|=
qu p /ﬂ\ 4 5\

4

L‘EMR‘E
Oi/N“RT
R® o
7 2RO,
Formula (1)

wherein

R' is —CO,H, ~CO,R", -CN, tetrazolyl, —C(=0)NI1,, -C(=0)NHR ", ~
5 C(=0)NHSO,R '’ or ~C(=0)NHCIH,CH,SO0;H; R” is H or C,-Caalkyl;

1. is absent or C,-Cgalkylene;
R® is B, Ci-Caalkyl, C3-Cecycloalkyl, or Ci-Cafluoroalkyl;
R’ is H or C-Caalkyl;
R* is H, C,-Caalkyl, or C;-Cyfluoroalkyl;
10 R'"is a C-Cealkyl, C:-Csfluoroalkyl, Cs-Cscycloalkyl, or a substituted or
unsubstituted phenyl;
cach of R*, R®, and R" are independently selected from H, F, Cl, Br, I, -CN, -OH,
C;-Cyalkyl, C,-Cyfluoroalkyl, C;-Cafluoroalkoxy, Ci-Csalkoxy, and C;-
Caheteroalkyl;
15 mis0,1,or2;nisd, Lor2; pis 0, 1, or 2.
{00108] For any and all of the embodiments, substituents are selected from among from a
subset of the listed alternatives. For example, in some embodiments, R'is ~CO.H, -
CO,R”, -CN, tetrazolyl, or ~C(ﬂ0)NHSOsz_ For exampie, in some embodiments, R'is
~COzH or -CO5(RY). In some embodiments, R"is H, -CHs, or —CH,CHs. In some
20 embodiments, R! is —CO-1L. In some embodiments, R' is-C(=0)NHSO;R". In some
embodiments, R’ s a carboxylic acid bioisostere.
190109] In some cmbodiments, RYis C-Csalkyl. In some embodiments, R* is ~CHa.
[00110] In some embodiments, R’ is H.
[00111] In some embodiments, R¥is H, C;-Caalkyl, or C-Csfluoroalkyl. In some
25 embodiments, R® is H. In some embodiments, R¥*isHor C)-Caalkyl. In some
embodiments, R%is H. In some embodiments, R® is H, -CHs, or -CF. In some

embodiments, R®is -CH;. In some embodiments, R¥is ~CH,CHs.
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[00112] In some embodiments, R*is a C;-Cgalkyl or a substituted or unsubstituted phenyl.
In some embodiments, R'? is a C,-Cgalkyl. In some embodiments, R is a substituted or
unsubstituted phenyl.

[00113] In sonic embodiments, cach R*is independently selected from H, F, CL Br, 1, -

5 CHs, -CFs, -OH, -OCF;, and -OCH;. In some crbodiments, each R*is independently
selected from H, F, Cl, -CHs, -CF, -OH, -OCF3, and -OCH;. In some embodiments, each
R*is independently selected from H, F, Cl, -CHs, -CF3, and -OH. In some embodiments,
each R™is independently selected from H, F, Cl, -CHa, and -OH. In some embodiments,
each R*is H.

10 [00114] In some embodiments, each R is independently selected from H, F, CL, Br, 1, -
CH;, -CF5, -OH, -OCF3, and -OCH3. In some embodiments, each R¥is independently
selected from H, F, Cl, -CHj, -CF;, and ~-OH, In some embodiments, cach R¥is
independently selected from H, F, Cl, -CHs, and -OH. In some embodiments, each R®is H.
[00115] In some embodiments, each R%is independently selected from H, F, Cl, Br, 1, -

15 CH;;_, -CF3, -OH, -OCFs, and -OCHs. In some embodiments, cach RYis independently
selected from H, F, Cl, -CH;, -CFs, -OH, -OCF;, and -OCHa;. In some embodiments, each
RYis independently selected from H, F, Cl, -CHs, -CF3, and -OH. In some embodiments,
each RV s independently selected from H, ¥, Cl, and -OH. In some embodiments, each RY
is independently selected from H, F, and Cl. In some embodiments, cach R%is H.

20 [08116] In some embodiments, m is 0 or 1. In some embodiments, m is 0. In some
embodiments, m is 1. In some embodiments, p is 0 or 1. In some embodiments, p is 0. In
some embodiments, p is 1. In some embodiments, nis 0, 1, or 2. In some embodiments, n
is 0 or 1. In some embodiments, nis 0. In some embodiments, n is 1. In some
embodiments, nis 2.

25 [00117] In some embodiments, R' is —CO,H, ~CO,R” or ~C(ZO)NHSOQR10; R*is Cy-
Cyalkyl; R is H; R' is a C1-Cealkyl or a substituted or unsubstituted phenyl; each R*is
independently selected from H, F, CL, Br, 1, -CHs, -CFs, -OH, -OCF;, and -OCHj3; each R?
is independently selected from H, F, Cl, Br, I, -CHs, -CF;, -OH, -OCF;, and -OCH;; each
rRYis independently selected from H, F, C1, Br, I, -CHs, -CF3, -OH, -OCF3, and -OCH3; m

30 180ori;pisOorl.

[00118] In some embodiments, R is ~CO;H or —~COR”; R* is ~CH; or ~CHCHa; R” is H,
~CH: or -CF3; R” is H, -CHs, or ~CH,CHs.
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[90119] In some embodiments, R is ~CO,H; R is ~CH;; R is ~CHa; L! is absent, -CHz-, -
CH,CH,-, -CH,CH,CH,-, -CH(CH;)-, -C(CH3)o-, -CH(CH,CHa)-, -C(CH2CHz)o-, -
CH,CH(CHa)-, or <CH,C(CHz),-. In some embodiments, R'is ~CO.H; R¥ is ~CHa; L' is -
CH,-. In some embodiments, R' is =CO,H; R* is ~CHz; L' is -CHp-; mis 0;nis O or 1; p is
0.

100120] In some embodiments, the compound of Formula (1) has the following structure:

R (RB),

N’O J ] A —i:>
)E\%—Q—@\/\L‘I_COZH

O:{NH
8

7 2R,
[00121] In some embodiments, L is absent, -CHs-, -CH(CH3)-, -C{CHa),-, -CH{CH,CH3)~,
ot -C{CH,CH;3);-; each RY is independently selected from H, F, Cl, -CHs, -CF3, -OH, -
OCFs, and -OCH;; mis Oy nis 0, 1,01 2;pis 0.
[00122] In seme embodiments, L' is absent or -CH;-; each R%is independently selected
from H, F, Cl, -CHs, -CF3, and -OH;nis 0O or 1.

[00123) In some embodiments, the compound of Formula (I) has the following structure:

R (RE),

N9 7 | N "sz
| /
N—%L‘]“CO‘?H

O:/\NH
O

ftie,

7 2R,
[00124] In some embodiments, L' is absent, -CHa-, -CH(CH:)~, -C(CHa),-, -CH(CH,CHz)-,
or -C(CH,CHaz);-; each RC is independently selected from H, F, Cl, -CHs, -CF3, -OH, -
OCF=, and -OCHy; misO;nis 0, 1,002, pis 6.
100125] In some embodiments, L' is absent or -CH.-; each RY is independently selected
from H, F, Cl, -CHa, -CF3, and -OH; n is 0 or 1. In some embodiments, L' is -CH,-.
[00126] In some embodiments, R'is —‘C(ZO)NHSOQR]U; R* is —CH; or ~CH,CHs; R¥is H,
~CH; or -CF3; R' is -CHs, or -CH;CHs,

-2
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[00127] In some embodiments, L' is as described in Table 1 and/or Table 2.

~ Py
[00128] In some embodiments, == is as defined in Table 1.

(Ts)p
[60129] I some embodiments, E—Qﬁ is §—§ as defined in Table 1.
[00130] In some embodiments, \ 7\4'3 is 2‘@_§
RP)

001317 In some embodimenis,
[00132] In some embodiments, the compound of Formula (1) has a structure selected from:

RN RE,

o | =] -0

NI P /—\ \I/ L1—R! Nl p O O TR
R® HsC

O:{NH O#NH

Re_ P Re_ O y

7 A (R,

RA RE

o) e =|= e

OO 1500
H.C R 1
° NH MG R

s O O

R RE

/\\\ Vi \

RE and =/"Re

[00133] Any combination of the groups described above for the various variables is
contemplated herein, Throughout the specification, groups and substituents thereof are
chosen by one skilied in the field to provide stable moieties and compounds.

[00134] In some embodiments, compounds of Formula (1) include, but are not limited to,
those described in Table 1, Table 2, Table 3 and Figures 1 to 7.
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(R)-CH3 519 29 H Phen-1,4- ylcnc -C(CH3)2 H 2-Fluoro-phenyl (R)-CH3 503 30 H Phen-1,4- ylene
-CH(CHS3)- H 2-Ftuoro-phenyl (R)-CI113 489 31 H Phen-114- ylenc -CH(C143)- H 2-Chloro-phenyl

(R)-CH3 505 WO 2010/077883 PCT/US2009/068106
Table 1:
RA
-0 == 0
L)<,
HsC OR
o =‘\/NH
R&E§E>
C“;Pd R* B L R” C R® | M+H*
y o Phen-1,4- CH,- u 2-Trifluoromethyl- CH, 595
ylene phenyl
5 H Phen-1,4- CH,- i 3-Trifluoromethyl- CH; 525
ylene phenyl
3 g Phen-ld -CHy- H |2,4-Dichloro-phenyl| CH: | 525
ylene
4 | p | Phen-lA- CHy- H | 2-Fluoro-phenyl | CH: | 475
viene
5 g | Phen-ld- -CH>- 5 3-Bromo-phenyl | CH: | 335
yiene
Phen-1,4-
6 H ylene -CH»- H 2-Methoxy-phenyl | CH; 487
2.
7 H |Methoxyphen -CH;- H 2-Chloro-phenyl CH: 521
-1,5-vlene
8 g | Phen-l4- - H 2-Chloro-phenyl | CHs; | 477
vleng
o | p | Phen-l2- ; H | 2-Chloro-phenyl | CH, | 477
yiene
o | g | PhenlZ- -CHy- H | 2-Chloro-phenyl | CH: | 491
ylene
11 | g | Phen-lé- CH;- H | 2-Chloro-phenyl | CH: | 491
ylene -
2 | m  Phen-l3- -CHy- H | 2-Chloro-phenyl | CH: | 491
ylene
13 1 u | Pherld g on, H | 2-Chloro-phenyl | CH; | 505
ylene
-
14 H ! Fluorophen- -CHy- H 2-Chloro-phenyl CH: 509
1.5-vlene
4-
15 H | Fluorophen- -CH»- H 2-Chloro-phenyi CH; 509
1,5-viene
6 | H Ph;gf“ CHo- _CH; | 2-Chloro-phenyl | CH: | 505
17 H Phen-1,4- -CH(CH:)- |-CH,CH; 2-Chloro-phenyl CH; 533
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C‘gpd R* B L R” C R® |M+H*
ylene
18 H Ph;lr; 2&4” -CH{CH3)- H 2-Chloro-phenyl CH; 505
Phen-1,4- .
19 H viene -C(CHz),- H 2-Chloro-phenyl CH; 519
20 | v | F h;gr}f' CH(CH;)- | H | 2-Fluoro-phenyl | CH: | 489
20 | H Ph;f;ff' CH,CH,CH,-| H | 2-Chloro-phenyl | CH: | 519
22 H Phen-1,3- - H 2-Chloro-phenyl CH: 477
ylene
3 H Phen-1,4- CH,- H 2-Fluoro-4-chloro- CH 509
ylene phenyl
24 | @ Phemld- CHy- H | 2-Fluoro-phenyl |(R)-CHs| 475
ylene
Phen-1,4- . i ) )
25 | -CH; viene -CH- H 2-Fluoro-phenyl {{R)-CHi| 489
2% | H Ph;g}l:‘" C(CHsy- | H | 2-Fluoro-phenyl | CH; | 503
27 | H Ph)‘fl‘;ff' CH»- H 2-Chloro-phenyl |(R)-CHs| 491
2 | H Ph;i;fj' -C(CHa)- H | 2-Chloro-phenyl |(R)}-CHi| 519
2 | H Ph;ﬁ;}f“ _C(CHs)s H | 2-Fluoro-phenyl |(R)-CH;| 503
30 | H Ph}’fl‘;ij‘ CH(CHy)- | H | 2-Fluoro-phenyl |(R)-CH;| 489
31| H Ph;‘;ff" CH(CHs)}- | H | 2-Chloro-phenyl |(R)-CHs| 505
32 | g | Phemld -CHp- H |2,6-Dichloro-phenyl. CH: | 525
vlene
33 | -CH, Ph;gj“ CH(CH:)- | H | 2-Fluoro-phenyl |(R)-CH;| 503
Phen-1,4-
= CH,- - _phe - 4
34 H ylene CH; H 2-Fluoro-phenyl | (S)-CHa| 475
Phen-1,4- .
) CHy- - . CH;| 491
35 H ylene CH; H 2-Chloro-pheny! | (8)-CHsz: 49
36 | w | Phem-lé CHo- H | 2-Chloro-phenyl | H | 477
viene
37 | g | Phemld- CH,- H Pheny} (R¥-CH,| 457
yleng
Phen-1,4~ : P 5
38 H -CH;- H  |2,3-Difluoro-phenyl; CH: 493
viene
39 | u | Phen-l4- CHy- H |2.4-Difluoro-phenyl| CH: | 493
ylene
Phen-1,4- 2-Fhitoro-4-
40 H ylene -CHz- H methoxy-phenyl CH, 205

w24 -




Phen-1,4- ylene -CH2- H 2-Chtoro-phenyl (S)-CH3 491 36 H Phen-1'4- ylcnc -CH2- H 2-Chloro-phenyl
H 477 37 H Phen-1,4- ylene -CH- H Phenyl (R)-CH- 457 38 H Phen-1,4-

l}/Iene ,

WO 2010/077883 CT/ES2009/0681006

C“;Pd R B 1k R C R | MtE

41| H Ph;‘;j“ CH,- H  |2,5-Difluoro-phenyl| CHs | 493

a2 | u | Phenld _CHy- H  |2.6-Diffworo-phenyl| CH; | 493
yleng

43 | p | Phen-l3- CHy- H Phenyl (R)-CHs| 457
ylenc
Phen-1,4-

44 H vlene - H Phenyl (R)-CHa| 443
~x_] Do .

45 | p | Phen-l2 -CHy- H Phenyl (R)-CHa| 457
ylene

46 | H Ph;z;ff‘ -CHy- H 2-Methyl-pheny! [ (R)-CHs| 471

47 | H Ph}fl’;jf’ -CH(CH;)- H 2-Chloro-phenyl |(R)-CHa| 505

a8 | | P*;fgé"” CH(CH:)- | H | 2-Chloto-phenyl |(R)-CFi| 505
Phen-1,4- , ]

49 H vlene -CH,- H 2-Chloro-pheny! |(R)-CHi| 523

50 | H Ph;;;f' CH(CH,CH:)-| H | 2-Chloro-phenyl |(R)-CHz| 519

51 | ¢ | Phen-is- CHo- H | 2-Chloro-phenyl |(R)-CH;| 526
ylenc
Phen-1,4- ~

52 | F vlone CH,- H 2-Chloro-phenyl |(R)-CHa| 509
Phen-1,4- . T

53 H vlene - H 2-Chloro-phenyl [(R)-CHz! 477
Phen-1,4- .

56 H viene -CHa- H  |3,5-Dibromo-phenyl (R)-CHs 615
Phen-1,4-

57 | H vlene -CH,- H Phenyl (S-CH:| ey
Phen-1,4- ‘ . §

58 H ylene -CHp- H 3-Hydroxy-phenyt |{R)-CHa 473
Phen-1,4- . __

59 H vlenc -CI- H Phenyl ~CHz 457

: Phen-1,4-

60 | H vlonc CHo- H Phenyl-d5 Dy | e

* mass spectrometric data
Table 2:



-CH2- H 2,3-Difluoro-phenyl CH3 493 39 H Phen-1.4- ylene -CH2- H 2,4-Difluoro-phenyl CH3 493 40
H Phcn-1,4- ylene -CH2- H 2-Fluoro-4- methoxy-phenyl CH3 505 WO

2010/077883P&P/1UEBY1068106 Cmpdan 41H'1Then-1,4- lene PCT/US2009/068106
-0
VW W
HaC \H
o
O
RS e
Cl’;;pd L_l RI RC Rs W
61 |-CHy- -CN CIL|(R)-CHs| 472
62 |-CHp- -CN F |(R)-CH;| 456
63 |-CHy-|  2H-Tetrazol-5-yl F [(R)-CH:| 499
64 |-CH,- 2H-Tetrazol-5-yl Cl|[(R)-CH:| 515
65 |-CH,- -C(=NH)-NH, F_|(R)-CHs| 473
66 |-CHs- -C{(=NH)-NH-Ac F [(R)-CHa| 515
67 _|-CHy-|-C(=0)-NHCH,CH, SO:H| H [(R)}-CH,| 564

* mass spectrometric data

K-~
H4C

5  Table 3:

o Q(NH
R® O
7\
Sy
Cl‘;pd R RC R®
67 | -C{=QNHSO,Me H {R)-CH,
08 | -CEOINHSOMe H H

69 | -C(=0)NHSO,Me | 2-F |(R)-CH;
70 | -C(=0)NHSO;M¢ | 2-F H
71 | -C(=O)NHSO,Me | 2-Cl [(R)-CH;
72 | -C(=O)NHSO,Me¢ | 2-CI | H
73 | -.C(=0)NHSO,Me | 2- CH | (R)-CH,
74 |-C(=O)NHSO,Me [2-CH;| H
75 | -C(=0)NHSO;Me | 2-CF; |(R)-CH
76 |-C(=O)NHSO,Me | 2-CF; | H
77 | -C(=O)NHSO,Me | 3-F | (R)-CH;
78 | -C(=O)NHSO,Me | 3-F o
79 | -C(=0)NHSO,Mc | 3-Cl_|(R)-CH
80 | -C(=O)NHSO,Me  3-Cl | H
§1_|-C(=0)NHSO,Me 3- CHs |(R)-CH,
§2 | -C(=0)NHSO;Mec |3-CH;| H
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MM. R11 11.1111 R8 MAP  2,5-Difluoro-phenyl CH3 493 42 Phen-1,4- lene -CH2-H
2,6-Difluoro-phenyl CH3 493 43 44 fl Phen-1,3- lene H MEM (R)-CH3 457
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Cn;pd Rl RC R®
83 -C(:O)NHSOZMS B-C-F_q (R)—CH@
84 |-C(=0)NHSOMe|3-CF,| H
85 | -C(=0)NHSO,Ph | H [(R)-CH,
86 | -C(=O)NHSO,Ph | H H
87 | -C{(=0)NHSO»Ph | 2-F |{R}CH,
88 | -C(=O)NHSQ,Ph | 2-F H
89 | -C(=O0)NHSO,Ph | 2-Cl |{R)}-CHs
90 | -C(=O)NHSO.Pk | 2-Cl H
91 | -C(=0)NHSO,Ph | 2- CH; | (R)-CHs
92 | ~C(=0YNHSO,Ph i2- CH; H
93 | -C(=0)NHSO,Ph | 2-CF; | (R)-CH;
94 | -C(=0WNHSO,Ph | 2-CF, H
95 | -C(=0WNHSO,Ph | 3-F (R)-CH,
96 | -C(=0)NHSO,Ph | 3-F H
97 1 -C(=0)NHSO,Ph | 3-Cl |(R)-CHs
98 | -C(=0)NHSO,Ph | 3-Ci H
99 | -C(=0)NHSO;Ph |3- CH:|(R)-CH
100 | -C(=0NHSO,Ph |3- CH; H
101 | -C(=0)NHSO,Ph | 3-CF; |(R)}-CH;
102 | -C(=ONHS0O:Ph | 3-CF4 H

Synthesis of Compounds

[00135] Compounds of Formula (I) described herein are synthesized using standard
synthetic techniques or using methods known in the art in combination with methods
described herein, In additions, solvents, temperatures and other reaction conditions
presented berein may vary,

{00136} The starting material used for the synthesis of the compounds of Formuia (I) are
either synthesized or obtained from commercial sources, such as, but not limited to,
Sigma-Aldrich, Fluka, Acros Organics, Alfa Acsar, and the like. General methods for the
preparation of compounds can be modified by the use of appropriate reagents and
conditions for the introduction of the various moieties found in the formulae as provided
herein.

[00137] In some embodiments, the compounds of Formula (1) are prepared as outlined
herein.

Further Forms of Compounds

[06138] In one aspect, compounds of Formula (I} possess one or more stereocenters and
each stereocenter exists independently in either the R or S configuration. The compounds

presented herein include all diastereomeric, and enantiomeric forms. Stereoisomers are
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obtained, if desired, by methods such as, stereoselective synthesis and/or the separation of
stereoisomers by chiral chromatographic columns.
[00139] The methods and formulations described herein include the use of N-oxides (if
appropriate), crystalline forms (also known as polymorphs), amorphous phases, and/or
5 pharmaceutically accepiable salts of compounds having the structure of Formula (1), as
well as metabolites and active metabolites of these compounds having the same type of
activity. In some situations, compounds may exist as tautomers, All tautomers are included
within the scope of the compounds presented herein. In specific embodiments, the
compounds described herein exist in solvated forms with pharmaceutically acceptable
10 solvents such as water, ethanol, and the like. In other embodiments, the compounds
described herein exist in unsolvated form.
[00148] In some embodiments, compounds described herein are prepared as prodrugs. A
“prodrug” refers to an agent that is converted into the parent drug in vivo. In certain
embodiments, upon in vive administration, a prodrug is chemically converted to the
15 biologically, pharmaceutically or therapeutically active form of the compound. In certain
embodiments, a prodrug is enzymatically metabolized by one or more steps or processes
to the biologically, pharmaceutically or therapeutically active form of the compound.
[00141] Tn some embodiments, sites on the aromatic ring portion of compounds of Formula
(1) are susceptible to various metabolic reactions. Incorporation of appropriate
20 substituents on the aromatic ring structures will reduce, minimize or eliminate this
metabolic pathway. In specific embodiments, the appropriate substituent to decrease or
eliminate the susceptibility of the aromatic ring to metabolic reactions is, by way of
example only, a deuterium, a halogen, or an alkyl group.
[00142] In another embodiment, the compounds described herein are labeled isotopically or
25 by another other means, including, but not limited to, the use of chromophores or
fluorescent moicties, bioluminescent labels, or chemiluminescent labels.
[00143] In one aspect, substitution with isotopes such as deuterium affords certain
therapeutic advantages resulting from greater metabolic stability, such as, for example,
increased in vivo half-life or reduced dosage requirements,
30 [00144) “Pharmaceutically acceptable,” as used herein, refers a material, such as a carrier
or diluent, which does not abrogate the biological activity or properties of the compound,

and is relatively nontoxic, i.¢.. the material may be administered to an individual without
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causing undesirable biological effects or interacting in a deleterious manner with any of
the components of the composition in which it is contained.

j00145} In some embodiments, pharmaceutically acceptable salts are obtained by reacting a
compound of Formula (I) with acids. Pharmaceutically acceptable salts are also obtained
by reacting a compound of Formula (I) with a base to form a salt.

[00146] Compounds described herein may be formed as, and/or used as, pharmaceutically
acceptable salts. The type of pharmaceutical acceptable salts, include, but are not limited
to: (1) acid addition salts, formed by reacting the free base form of the compound with a
pharmaceutically acceptable inorganic acid (e.g. hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, and the like); or with an organic acid (e.g. acetic acid,
propionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic
acid, maleic acid, fumaric acid, trifluoroacetic acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1.2-
ethanedisuifonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid,
toluenesulfonic acid, 2-naphthalencsulfonic acid, salicylic acid, stearic acid, muconic acid,
butyric acid, phenylacetic acid, phenyibutyric acid, valproic acid, and the like); (2) salts
formed when an acidic proton present in the parent compound is replaced by a metal ion,
e.g., an alkali metal ion (e.g. lithium, sodium, potassium), an alkaline earth ion (e.g.
magnesium, or calcium), or an aluminum ion. In some cases, compounds described herein
may coordinate with an organic base, such as, but not limited to, ethanolamine,
diethanotamine, fricthanolamine, tromethamine, N-methylgiucamine, dicyclohexylamine,
tris(hydroxymethylimethylamine. In other cases, compounds described herein may form
salts with amino acids such as, but not limifed fo, arginine, lysine, and the like. Acceptable
morganic bases used to form salts with compounds that inciude an acidic proton, include,
but are not limited to, alwminum hydroxide, calcium hydroxide, potassium hydroxide,
sodium carbonate, sodium hydroxide, and the like. In some embodiments, a sodium salt of
the compound of Formuia (1) is prepared.

100147 1t should be understood that a reference to a pharmaceutically acceptable salt
mcludes the solvent addition forms or crystal forms thereof, particularly solvates or
polymorphs. Solvates contain cither stoichiometric or non-stoichiometric amounts of a
soivent, and may be formed during the process of crystallization with pharmaceutically
acceptable solvents such as water, ethanol, and the like. Hydrates are formed when the

solvent is water, or alcoholates are formed when the solvent is alcohol. In addition, the
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compounds provided herein can exist in unsolvated as well as solvated forms. In general,
the solvated forms are considered equivalent to the unsolvated forms for the purposes of
the compounds and methods provided herein.

[00148] Compounds described herein, such as compounds of Formula (I), may be in
various forms, including but not limited to, amorphous forms, milied forms and nano-
particulate forms, Tn addition, compounds described herein include crystalline forms, also
known as polymorphs. Polymorphs include the different crystal packing arrangements of
the same elemental composition of a compound.

Certain Terminology

{66149} Unless otherwise stated, the following terms used in this application, inchuding the
specification and claims, have the definitions given below. It must be noted that, as used in
the specification and the appended claims, the singular forms “a,” “an” and “the” include
plural referents uniess the context clearly dictates otherwise. Unless otherwise indicated,
conventional methods of mass spectroscopy, NMR, HPLC, protein chemistry,
biochemistry, recombinant DNA techniques and pharmacology are employed. In this
application, the use of “or” or “and” means “and/or” unless stated otherwise. Furthermore,
use of the term “inctuding” as well as other forms, such as “include”, “includes,” and
“included,” is not limiting. The section headings used herein are for organizational
purposes only and are not to be construed as limiting the subject matter described.

[00150] An “alkyl” refers to an aliphatic hydrocarbon, The alkyl may be saturated or
unsaturated. The alkyl, whether saturated or unsaturated, i3 a branched alkyl or straight
chain alkyl. Typical alkyl groups include, but are in no way limited to, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tertiary butyl, pentyl, neopentyl, hexyl, altyl,
but-2-enyi, but-3-enyl, and the like.

[00151] The term “alkylene” refers to a divalent alkyl radical. Typical alkylene groups
include, but are not Hmited to, -CH,-, ~CH(CHs)-, -C(CHz)y-, ~CH2CH;-, -CH2CH(CHa)-, -
CH,C(CH;),-, -CH2CH;CH;-, -CH;CH2CH2CHz-, and the like.

[00152] An “alkoxy” group refers to a (alkyl)O- group, where alkyl is as defined herein,
[06153] “Cycloaikyl” refers to cyclopropyl, cyciobutyl, cyclopentyl, cyclopentenyl,
cyclohexyl, and cyclohexenyl.

[00154] The term ““halo” or, alternatively, “halogen” or “halide” means fluoro, chloro,

bromo or lodo.
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[06155] The term “fluoroalkyl” refers to an alkyl in which one or more hydrogen atoms are
replaced by a fluorine atom.

[00156] The term “heteroalkyl” refers to an alkyl group in which one or more skeletal
atoms of the alkyl are selected from an atom other than carbon, e.g., oxygen, nitrogen (e.g.
NH or Nalkyl), sutfur, or combinations thercof. In some embodiments, one aspect,
heteroalkyl refers to an alkyl group in which one of the skeletal atoms of the alkyl is
OXygen.

[00157] The term “optionally substituted” or “substituted” means that the referenced group
may be substituted with one or more additional group(s) individuatly and independently
selected from halogen, -CN, -NH;, -OH, -NH{CHa3), -N{CHas),, -CO,H, -COalkyl, -
C(=0)NH., ~C(=0NHalkyl, -C(=0)N(alkyl)z, -S(=0);NH;, -S(==0),NH(alkyl), -
S(=0),N(alkyl),, alkyl, cycloalkyl, fluoroalkyl, heteroalkyl, alkoxy, fluoroalkoxy, -S-
alkyl, or -8(=0)qalkyl. In some embodiments, an optional substituent is selected from
halogen, -CN, -NH,, -OH, -NH(CH3), -N(CHs),, -CHj, -CH,CHa, -CF3, -OCH3, -
OCH,CHjs, and -OCFs. In some embodiments, substituted groups are substituted with one
or two of the preceding groups. In some embodiments, substituted groups are substituted
with one of the preceding groups.

[00158] The term “acceptable” with respect to a formmulation, composition or ingredient, as
used herein, means having no persistent detrimental effect on the general health of the
subject being treated,

[06159] The term “modulate,” as used herein, means to interact with a target either directly
or indirectly so as to alter the activity of the target, including, by way of example only, to
enhance the activity of the target, to inhibit the activity of the target, to limit the activity of
the target, or to extend the activity of the target.

[00160] The term “modutator,” as used herein, refers to a molecuie that interacts with a
target either directly or indirectly, The interactions include, but are not limited to, the
interactions of an agonist, partial agonist, an inverse agonist and antagonist. In one
embodiment, & modulator is an antagonist.

[p0161} The term “agonist,” as used herein, refers to a molecule such as a compound, a
drug, an enzyme activator or a hormone modulator that binds to a specific receptor and
triggers a response in the cell, An agonist mimics the action of an endogenous ligand (such

as LPA, prostaglandin, hormone or neurotransmitter) that binds to the same receptor.
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[00162] The term “antagonist,” as used herein, refers to a molecuie such as a compound,
which diminishes, inhibits, or prevents the action of another molecule or the activity of a
receptor site. Antagonists include, but are not limited to, competitive antagonists, non-
competitive antagonists, uncompetitive antagonists, partial agonists and inverse agonists.
5 [06163] The term “LPA-dependent”, as used herein, refers to conditions or disorders that

would not occur, or would not occur to the same exfent, in the absence of LPA.
[00164] The term “LPA-mediated”, as used herein, refers to refers to conditions or
disorders that might occur in the absence of LPA but can occur in the presence of LPA,
[00165] “Selectivity” for one LPA receptor versus other LPA receptors means that the

10 compound has an 1Csg (Ca Flux assay) for the indicated LPA receptor that is at least 10-
fold less than the 1Cs; for other LPA receptors. In some embodiments, selectivity for one
LPA receptor versus other LPA receptor means that the compound has an 1Csy for the
indicated LPA receptor that is at least 10-fold, at least 20-fold, at least 40-fold, at jcast 50-
fold, at least 100-fold, at lcast 200-fold, at least 500-fold, or at icast 1000-fold, less than

15 the ICs for other LPA receptors. For example, a selective LPA,; receptor antagonist has an
1Cs that is at least 10-fold, at least 20-fold, at least 40-fold, at ieast 50-fold, at least 100-
fold, at lecast 200-fold, at least 500-fold, or at least 1000-fold, less than the 1Csq for other
LPA receptors (e.g. LPA;, LPAx).
[06166} The terms “co-administration” or the like, as used herein, are meant to encompass

20 administration of the selected therapeutic agents to a single patient, and are intended to
include treatment regimens in which the agents are administered by the same or different
route of administration or at the same oy different time.
[00167] The terms “effective amount™ or “therapeutically effective amount,” as used
herein, refer to a sufficient amount of an agent or a compound bemg administered which

25 will relieve to some extent one or more of the symptoms of the disease or condition being
treated. The result can be reduction and/or alleviation of the signs, symptoms, or causes of
a discase, or any other desired alteration of a biological system. For example, an “effective
amount” for therapeutic uses is the amount of the composition comprising a compound as
disclosed herein required to provide a clinically significant decrease in disease symptoms.

30 An appropriate “effective” amount in any individual case may be determined using
techniques, such as a dose escalation study.
{00168] The term “pharmaceutical combination” as used herein, means a product that

results from the mixing or combining of more than one active ingredient and inciudes both
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fixed and non-fixed combinations of the active ingredients. The term “fixed combination”™
means that the active ingredients, e.g. a compound of Formula (I) and a co-agent, are both
administered to a patient simultaneously in the form of a single entity or dosage. The term
“non-fixed combination” means that the active ingredients, ¢.g. a compound of Formula
(I) and a co-agent, are administered (o a patient as separate entities cither simultaneously,
concurrently or sequentially with no specific intervening time limits, wherein such
administration provides effective levels of the two compounds in the body of the patient.
The latter also applies to cocktail therapy, e.g. the administration of three or more active
ingredients.

{00169} The term “subject” or “patient” encompasses mammals. Examples of mammais
include, but are not limited to, humans, chimpanzees, apes, monkey, cattle, horses, sheep,
goats, swine, rabbits, dogs, cats, rodents, rats, mice guinea pigs, and the like. In one
embodiment, the mammal is a human.

[00170] The terms “treat,” “treating” or “treatment,” as used herein, include alleviating,
abating or ameliorating at least one symptom of a discase disease or condition, preventing
additional symptoms, inhibiting the disease or condition, ¢.g., arresting the development of
the disease or condition, relieving the discase or condition, causing regression of the
disease or condition, relieving a condition caused by the disease or condition, or stopping
the symptoms of the disease or condition cither prophylactically and/or therapeutically.
Pharmaceutical Compositions/Formulations and Routes of Administration

861711 Tn some embodiments, the compounds described herein are formalated nto
pharmaceutical compositions. Pharmaceutical compositions are formulated in &
conventional manner using one or more pharmaceutically acceptable inactive ingredients
that facilitate processing of the active compounds into preparations that can be used
pharmaceutically. Proper formulation is dependent upon the route of adnunistration
chosen. A summary of pharmaceutical compositions described herein can be found, for
example, in Remington: The Science and Practice of Pharmacy, Nineteenth Ed (Easton,
Pa.: Mack Publishing Company, 1995); Hoover, John E., Remington’s Pharmaceutical
Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; Liberman, H.A. and
Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y.,
1980; and Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed.
(Lippincott Williams & Wilkins1999), herein incorporated by reference for such

disclosure.
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[06172] A pharmaceutical composition, as used herein, refers to a mixture of a compound
of Formula (I) with other chemical components (i.e. pharmaceutically acceptable inactive
ingredients), such as carriers, excipients, binders, filling agents, suspending agents,

flavoring agents, sweetcning agents, disintegrating agents, dispersing agents, surfactants,

wn

lubricants, colorants, diluents, solubilizers, moistening agents, plasticizers, stabilizers,

penetration cnhancefs, wetting agents, anti-foaming agents, antioxidants, preservatives, or

one or more combination thereof. The pharmaceutical composition facilitates
administration of the compound to an organism.

[00173] Pharmaceutical formulations described herein are administerable to a subjectin a

10 variety of ways by multiple administration routes, including but not limited to, oral,
parenteral (e.g., intravenous, subcutaneous, inframuscular, intramedullary injections,
intrathecal, direct intraventricular, intraperitoneal, infralymphatic, intranasal injections),
intranasal, buccal, topical or transdermal administration routes. The pharmaceutical
formulations described herein include, but are not limited to, aqueous liquid dispersions,

15 self-emulsifying dispersions, solid sohutions, liposomal dispersions, acrosols, solid dosage
forms, powders, immediate release formulations, controlled release formulations, fast melt
formulations, tablets, capsules, pills, delayed release formulations, extended release
formulations, puisatile release formulations, muitiparticulate formulations, and mixed
immediate and controlled release formulations.

20 [00174] In some embodiments, the compounds of Formuia (1) are administered orally.
100175] In some cmbodiments, the compounds of Formula (¥) are administered topically. In
such embodiments, the compound of Formula (1) is formulated into a variety of topically
administrable compositions, such as solutions, suspensions, lotions, gels, pastes,
shampoos, scrubs, rubs, smears, medicated sticks, medicated bandages, balms, creams or

25  ointments. In one aspect, the compounds of Formula (1) are administered topically to the
skin.

{00176 In another aspect, the compounds of Formula (1) arc administered by inhalation.
[00177] In another aspect, the compounds of Formula (1) are formulated for intranasal
adminstration. Such formulations include nasal sprays, nasal mists, and the like.

30 [00178] In another aspect, the compounds of Formula (I) are formulated as ¢ye drops.

[00179] In any of the aforementioned aspects are further embodiments in which the

effective amount of the compound of Formula (1) is: (a) systemically administered to the

mammal; and/or (b) administered orally to the mammal; and/or (c) intravenously
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administered to the mammal; and/or (d} administered by inhalation to the mammal; and/or
{¢) administered by nasal administration to the mammal; or and/or (f) administered by
injection to the mammal; and/or (g) administered topically to the mammal; and/or (h)
administered by ophthalmic administration; and/or (i) administered rectally to the

5 mammal; and/or (j) adminstered non-systemically or locally to the mammal.
[00180} In any of the aforementioned aspects are further embodiments comprising single
administrations of the effective amount of the compound, including further embodiments
in which (i) the compound is administered once; (ii) the compound is administered to the
mammal multiple times over the span of one day; (iif) continually; or (iv) continuously.

10 {00181] In any of the aforementioned aspects are further embodiments comprising multiple
administrations of the effective amount of the compound, including further embodiments
in which (i) the compound is administered continuously or intermittently: as in a a single
dose; (ii) the time between multiple administrations is every 6 hours; (iii) the compound is
administered to the mammal every 8 hours; (iv) the compound is administered to the

15 mammal every 12 hours; (v) the compound is administered to the mammal every 24 hours.
In further or alternative embodiments, the method comprises a drug holiday, wherein the
administration of the compound is temporarily suspended or the dose of the compound
being administered is temporarily reduced; at the end of the drug holiday, dosing of the
compound is resumed. Tn one embodiment, the length of the drug holiday varies from 2

20 daysto I year.

[00182] In certain embodiments, a compound as described herein is administered in a local
rather than systemic manner.

[00183] In some embodiments, the compound described herein is administered topically. In
some embodiments, the compound described herein is administered systemically.

25 [00184] In some embodiments, the pharmaceutical formulation is in the form of a tablet. In
other embodiments, pharmaceutical formulations of the compounds of Formula (I) are in
the form of a capsule.

[00185] In one aspect, liquid formulation dosage forms for oral administration are in the
form of aqueous suspensions or solutions selected from the group including, but not

30 limited to, aqueous oral dispersions, emulsions, solutions, elixirs, gels, and syrups.

106186] For administration by inhalation, a compound of Formula (1) is formulated for use

as an acrosol, a mist or a powder.
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100187} For buccal or sublingual administration, the compositions may take the form of
tablets, lozenges, or gels formulated in a conventional manner.
[60188] In some embodiments, compounds of Formula (I} are prepared as transdermal
dosage forms.
5 [00189] In one aspect, a compound of Formula () is formulated into a pharmaceutical

composition suitable for intramuscular, subcutaneous, or intravenous injection.
[00190] In some embodiments, the compounds described herein may be administered
topically and can be formulated info a variety of topically administrable compositions,
such as solutions, suspensions, lotions, gels, pastes, medicated sticks, balms, creams or

10 ointments.
[00191] In some embodiments, the compounds of Formula (1) are formulated 1n rectal
compositions such as enemas, rectal gels, rectal foams, rectal aerosols, suppositories, jelly
suppositories, or retention enemas.
Methods of Dosing and Treatment Regimens

15 [00192] In one embodiment, the compounds of Formula (1} are used in the preparation of
medicaments for the treatment of LPA-dependent or LPA-mediated diseases or conditions.
In addition, a method for treating any of the diseases or conditions described herein in a
subject in need of such treatment, involves administration of pharmaceutical compositions
that include at least one compound of Formula (I) or a pharmaceufically acceptable salt,

20 active metabolite, prodrug, or solvate thereof, in therapeutically effective amounts to said
subject.
{66193} In certain embodiments, the compositions containing the compound(s) described
herein are administered for prophylactic and/or therapeutic treatments. In certain
therapeutic applications, the compositions are administered to a patient already suffering

25 from a disease or condition, in an amount sufficient to cure or at least partially arrest at
least one of the symptoms of the disease or condition. Amounts effective for this use
depend on the severity and course of the discase or condition, previous therapy, the
patient's health status, weight, and response to the drugs, and the judgment of the treating
physician. Therapeutically effective amounts are optionally determined by methods

30 including, but not limited to, a dose escalation clinical trial.
[06194] In prophylactic applications, compositions containing the compounds described
herein are administered to a patient susceptible o or otherwise at risk of a particular

disease, disorder or condition.
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100195] In certain embodiments, the dose of drug being administered may be temporarity

reduced or temporarily suspended for a certain length of time (i.e., a “drug holiday™).

[00196] Doses employed for adult human treatment are typically in the range of 0.01mg-

5000 mg per day or from about 1mg to about 1000 mg per day. In onc embodiment, the
5 desired dose is conveniently presented in a single dose or in divided doses.

Patient Selection

{00197} In any of the aforementioned aspects involving the prevention or treatment of

LPA-mediated discases or conditions are further embodiments comprising identifying

patients by screening for LPA receptor gene SNPs, Patients can be further selected based

10 on increased LPA receptor expression in the tissue of interest. LPA receptor expression
are determined by methods including, but not limited to, northern blotting, western
blotting, quantitative PCR {qPCR), flow cytometry, autoradiography (using a smail
molecule radioligand or PET ligand). In some embodiments, patients are selected based on
the concentration of serum or tissue LPA measured by mass spectrometry. In some

15 embodiments, patients are selected bascd on a combination of the above markers
(increased LPA concentrations and increased LPA receptor expression).

Combination Treatments
[00198] In certain instances, it is appropriate to administer at least one compound of
Formula (1) in combination with another therapeutic agent.

20 [00199] In one specific embodiment, a compound of Formula () is co-administered with a
second therapeutic agent, wherein the compound of Formula (1) and the second therapeutic
agent modulate different aspects of the disease, disorder or condition being treated,
thereby providing a greater overall benefit than administration of either therapeutic agent
alone. |

25 [00200] For combination therapies described herein, dosages of the co-administered
compounds vary depending on the type of co-drug(s) employed, on the specific drug(s)
employed, on the disease or condition being treated and so forth. In additional
embodiments, when co-administered with one or more other therapeutic agents, the
compound provided herein is administered either simultaneousiy with the one or more

30  other therapeutic agents, or sequentially.

100201} 1f administration is simultaneous, the multiple therapeutic agents are, by way of

example only, provided in a single, unified form, or in multiple forms.
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100202] In another embodiment described herein, methods for treatment of proliferative
disorders, including cancer, comprises administration to a mammal a compound of
Formula (1) in combination with one or more anti-cancer agents and/or radiation therapy.
[00203] In one aspect, compounds of Formula (T) are to treat or reduce fibrosis in a
mammal. In one aspect, compounds of Formula (1) are administered in combination with
one or more immunosuppresants. In some embodiments, a compound of Formula (1) is
adminsitered with corticosteroids.
[00204] In yet another embodiment described herein, methods for treating LPA-dependent
or LPA-mediated conditions or diseases, such as the therapy of respiratory disorders (e.g.,
pulmonary fibrosis, asthma, COPD, rhinitis), comprises administration to a patient
compounds, pharmaceutical compositions, or medicaments described herein in
combination with at Ieast one agent used in the treatment of respiratory conditions.
[06205] In some embodiments, compounds of Formula (I} are administered to a patient in
combination with anti-inflammatory agents.
[00206] In one embodiment, compounds of Formula (T} are administered to a patient in
combination with inhaled corticosteroids.

EXAMPLES
[68267] These examples are provided for illustrative purposes only and not to limit the
scope of the claims provided herein.

Svnthesis of Compounds

Example 1: Synthesis of (R)-2’-chloro-aipha-methylbenzyl alcohol

§00208] Using the procedure of Meier et al (Tetrahedron, 1996, 52, 589; Method 3}, 2'-
chloroacetophenone (Aldrich) was reduced to give (R)-2’-chloro-aipha-
methylbenzylalcohol in at least 80 ¢.e. % (HPLC analysis of the acetate derivative (made
by reacting the benzyl alcohol with acetyl chloride and triethylamine in methylene
chioride) using Chiralcel OD eluted with 99:1 Hexane:ethanol. R isomer retention time 4.3
minuies),

Example 2: Synthesis of (8)-2"-chioro-alpha-methylbenzy! alcohol

{00209] Using the procedure of Meier e al {Tetrahedron, 1996, 52, 589; Method 3), 2°-
chloroacctophenone (Aldrich) was reduced to give (S)-2°-chloro-alpha-
methylbenzylalcohol in at least 86e.e. %o (HPLC analysis of the acetate derivative (made

by reacting the benzyl alcobol with acetyl chloride and inethylamine in methylene
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chloride) using Chiraleel OD eluted with 99:1 Hexanc:ethanol. S isomer retention time 5.3
minutes)

Example 3: Synthesis of (R)-2’-fluoro-aipha-methylbenzyl alcohol

[00210] Using the procedure of Meier et al (Tetrahedron, 1996, 52, 589, Method 3}, 2°-

5 fluoroacetophenone (Aldrich) was reduced to give (R)-2’-fluoro-alpha-
methylbenzylalcohol in at least 80 e.e. % (HPLC analysis of the acetate derivative (made
by reacting the benzy! alcohot with acetyl chioride and triethylamine in methylene
chloride) using Chiralcel OD cluted with 99.8:0.2 Hexane:ethanol. R isomer retention time
5.9 minuies).

10 Example 4: Synthesis of ($)-2’-fluoro-alpha-methylbenzyl alcohol
joo211] Using the procedure of Meier et af (Tetrahedron, 1996, 52, 589, Method 3), 2'-
fluoroacetophenone (Aldrich) was reduced to give (S)-2°-fluoro-alpha-
methylbenzylalcohol in at least 80 e.e. % (HPLC analysis of the acetate derivative (made
by reacting the benzyl alcohol with acetyl chloride and triethylamine in methylene

15 chloride) using Chiraicet OD cluted with 99.8:0.2 Hexane:Ethanol. S isomer retention
time 6.7 minutes).
Example 5
Step 1: Synthesis of (3-Bromo-4-methoxy-phenyl)-acetic acid ethyl ester
[00212] To 3-bromo-4-mecthoxyphenylacetic acid (24g, 97.9mmol) in ethanol (240mL) was

20 added thionyl chloride (7.8mL, 107.7mmol), and the reaction was stirred at room
temperature for 1 hour. Once no starting material was seen by analytical LCMS, the
mixture was basified with saturated aqueous NaHCO: and extracted with dicloromethane.
The combined organic laycrs were dried over MgSOQy, filtered, and concentrated to give
the desired product.

25 Step 2: Synthesis of [4-Methoxy-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl}-
phenyl]-acetic acid ethyl ester
[00213] (3-Bromo-4-methoxy-phenyl)-acetic acid ethyl ester (27.4g, 100.3mmol),
bis(pinacolato)diboron (25.47g, 100.3mmol), and potassium acetate (24.6g, 250.8mmol)
were combined in 1,4-dioxane (250mL) under N;. The solution was purged with N,, and

36 then (1,1'-bis(diphenylphosphino)errocenc)-dichloropalladium(ll) (4.10g, 5.02mmol) was
added and the reaction was heated to 110°C overnight. The mixture was filtered through
Celite and partitioned between EtQAc and brine. The aqueous layer was separated and

extracted twice with EtOAc, and the combined organic layers were dried and
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Synthesis of C&ﬂﬁ%ﬁf‘?ﬂ?%m%] Compounds of Formula (I) described h%%g%%}%@% esized using
standard synthetic techniques or using methods known in the art in combination with methods

concentrated. The residue was purified by silica gel chromatography (20-60% EtOAc in

hexanes) to give the title compound.

Example 6: Synthesis of 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid

Step 1: 3-Methylamino-but-2-enoic acid methy] ester

i

[06214] To a solution of methyl acetoacetate (29.4g, 253mmol) in methanol (30mL) was
added methylamine (33 wt% in EtOH; 48mL., 385mmol) dropwise at room temperature.
The reaction was stirred for 1 hour, and then concentrated and dried to give the title
compound as a white crystalline solid.
Step 2: 2-(4-Bromo-benzoyl}-3-exo-butyric acid methyl ester
10 160215} To 3-methyiamino-but-2-enoic acid methyl ester (5.0g, 39.1mmol) in THF (70mL)
was added pyridine (3.7mL, 47mmol) dropwise. The mixture was cooled to 0°C, and 4-
bromobenzoyl chloride (8.55g, 39.1mmol) in THF (30mL) was added dropwise. The
reaction was stirred at room temperature overnight, and then water was added. The
mixture was extracted with EtOAc, and the combined organic layers were washed with
15 water, dried, filtered, and concentrated to give the titic compound.
Step 3: 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid methyl ester
160216] To a mixture of 2-(4-bromo-benzoyl)-3-oxo-butyric acid methyl ester (11g,
39mmol) in acetic acid (50mL) was added hydroxylamine hydrochioride (2.66g, 39mmol},
and the reaction was stirred at 115°C for I hours. After cooling, saturated agueous
20 NaHCO; was added to the mixture to adjust to pH 8. The solution was extracted with
EtOAc, and the combined organic tayers were washed with brine, dried, filtered, and
concentrated to give the title compound.
Step 4: 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid
[00217] Lithium hydroxide (2g, 48mmol) was added to a solution of 5-(4-bromo-phenyl)-3-
25 methyl-isoxazole-4-carboxylic acid methyl ester (39mmol) in methanol (50mL) and water
(10mL), and the reaction was stirred at 60°C for 1 hour. Acidic work-up gave the title
compound.
Example 7: Synthesis of [4-(4,4,5,5-Tetramethyi-[1,3,2]dioxaboroian-2-yl)-phenylf-
acetic acid ethyl ester and 4-((Ethoxycarbonyl)methyl)phenylboronic acid
30 Step 1: [4-(4,4,5,5-Tetramethyi-[1,3,2]dioxaberolan-2-yi)-phenyl]-acetic acid ethyl
ester
[00218] Ethy! 4-bromophenylacetate (12g, 49mmol), bis(pinacolato)diboron { 12.4g,
59mmol), 1,1-bis(diphenylphosphino)ferrocene)-dichloropaltadium(IT) (2g, 2 4mmol),
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5described herein. In additions, solvents, temperatures and other reaction conditions presented herein
may vary. [00136] The starting material used for the synthesis of the compounds of Formula (I) arc
either synthesi2¥8 B ¥HEHed from commercial sources, such as, but not fiftt&d 6 €i¢ma-Aldrich,
Fluke, Acros Organics, Alfa Aesar, and the like. General methods for the In preparation of compounds
can be modified by the use of appropriate reagents and conditions for the introduction of the various
moieties foundnis thiasfotmataietad o FtreaHereis. (oBRisH in kbniexemboifiehtadte compounds of
Formula (1) arg.prepakedirsQuilined herein 1o fiwthanrormswafikearmpaunds 4RQia8] In one aspect,
compounds of Formula (l) possess one or more stereocenters and each stereocenter exists
independentlycﬂﬁn@ﬂﬂlé‘?the R or S configuration. The compounds presented herein include all
diastereomeriétantt éricithoryeribéombretidipbisgthereniracidbtained, if desired, by methods such as,
stereoselectivg sypthesis:andior e S6R r,@}fjba@{agzﬁsﬁﬁi§%m§f&w]%aé eBeosmgiographic columns.

[00139] The methods and formulations described hereirg1 include the use of N-oxides (if appropriate),
crystalline forrfs3 60 RABHR ASPBRIMEHIALY Shidrprble BrLsELd ARTSPEPHSF RS ceutically
acceptable sa{tsi0bgontpeundsvhayingthesirutiurecohEorrulad Biras welhadimetalvolites and active

metabolites oftglql%%%%%mg &%9&%%1%9 étb%iﬁ@mﬁcwﬁ?c%%ﬂﬂy' In some situations, compounds may
. inc

exist as tautome tautomers are included within the scope of the compounds presented herein. In

specific embodiraee Sty ptheniotiiad bbiSibegamstn-thistidicnbetel o Mt dharmaceutically
acceptable 10saiieatsdsretrassuatendstiaiolhanddiehilgminigihsreanbadments the compounds
described herein exist, in, ynsplyated form. [00140] | e smhodiments compaunds described
herein are pre%é%lped 155 %i%’aiggsa ﬁa%%'n!a{g'%}e]fgrls}‘ %%gé%ng%rﬁ&ﬁiﬁg o‘slrgse‘r:tep(amto ?Re parent drug in
/vivo. In certaireggibodiments, upon in vivo administration, a proclrug is chemically converted to the

~ 15biologically yphannpasarticalientherapeuically: astive formmbiecomppungdinmeartain
embodiments,_a prodrug,is epz%{me}tircadllg/. etab Iitzgpbby one or more steps or processes to the
biologically, pRariaeBIHesIRy S tHE AUt RAIR Aefve TR of the compound. [00141] In some
embodiments, gite3 :Gh{(Neduonraticoninlpesttidpbfrodbapounagdf Formula (1) are susceptible to
various metabglic,feactians: JNGeERQTRAtAN b aRproRkate20suhstitientsen thaaggmatic ring

structures will reduce, minimize_or eliminate this melta olic pathway, In s'g?cific embodiments, the
appropriate sufstitre S SPBIRRRFRE-the SO Bty B &R HAHc ring to metabolic
reactions is, by vaaypdf ©xammblaionfy(4&{dedtehyin; [d-Qatofenranahyiikydgidup.  [00142] In another

embodiment, 15 AQIRRHA IRSEIIRER, DESSin BiFIARFIESSRIGRISaIY @6y Anpfher other means,

including, but not limited to, the use of chromophores or fluorescent moieties, bioluminescent labels, or
chemilumifies e la5ete -Boraariverimdlskbipbemdifior Rihkbogedster et serium affords

certain therapewtic advantages resulting from greater metabolic stability, such as, for example,
noreased VS E SR TR OIS SRR el oot
activity or proF{é,ﬁégémﬁ@%@hﬁ@h%}gl,ioxaborola'anWyl)—phenyl]—aoetic acid ethyl ester (2.46g,
o &.5mmol), tetrakis(triphenylphosphine)palladium(0) (0.80g, 0.70mmol}, and sodium
25 bicarbonate (4.3g, 52mmol) were combined in 1,4-dioxane (50mL) and water (10mL), and
the reaction was stirred overnight at 80°C to give the title compound.
Step 2: (4'-{3-Methyl-4-[1-(2-trifluoromethyl-phenyl)-ethoxycarbonylaminoj-
isoxazol-5-yl}-biphenyl-4-y1}-acetic acid ethyl ester
100223] 5-(4'-Ethoxycarbonylmethyl-biphenyl-4-y1)-3-methyl-isoxazole-4-carboxylic acid
30 (0.150g, 0.41mmol), alpha-methyl-2-trifluoromethylbenzyl alcohol (0.094g, 0.49mmol),
diphenylphosphoryl azide (0.11mL, 0.49mmol), and tricthylamine (0.11mL, 0.49mmol)

were combined in toluene (3mL) and stirred at 80°C for 2 hours. After cooling, the

mixture was worked-up to give the title compound.
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and is relatively nontoxic, i.e., the material may be administered to an individual without causing
undesirable biological effects or interacting in a deleterious manner with any of the combponents of the
composition in WARHMWESESntained. 1001451 In some embodiments, ph&facattcaily acceptable
salts are obtained by reacting a compound of Formula (I) with acids. Pharmaceutically acceptable salts
are also obtained 5 by reacting a compound of Formula (1) with a base to form a salt. [00146]

Compounds deepidbét-HeMNithiayl bé2forfhear eme takpeusbe e xyabardagirety acceptable salts.
The type of pm%i@qjigcggmpmﬁ@ﬁgﬁmglude, but are not limited to: (1) acid addition salts,

formed by reacting the free base form of the co und with a pharmaceutically acceptable inorganic
acid (e.qg. hydf’%ﬁ%bﬁj{:'éd%,em%ﬁéﬁFgmtﬁqef}g(&(&?é%%%ﬂgﬁ?Vyggl%?%ﬁgls%%ﬁI(I:I lzlalé?d),é an 0tp:'te like); or with
an organic acid ((@iphasétieyheidtipropiotlivl asid, (§ 1§ toliwhids pyriedie Aerivpaet e malonic acid,
succinic agid, alic acid. Haalei acids dumatGasiths Ml oraacetic.agiditariy isaaidieitric acid, benzoic
acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2- ethanedisulfonic
acid, 2-hydroxXyBHtaRedt bRt P BERZenesulfonie acid, 15toluencsulfonic acid,
2-naphthaleneastiinpiciacislshdsy he @G0 Blahyicabid mibomieonstid Hpbemydracid, phcnylacetic acid,
phenylbutyric gt?lld}zv\égmr%l %&égo]gg&gg 1'*?1&&%)1&?1@? j%gjggtwg@ﬂi @@@ﬁf,ql,gngrgton presentin t_he
parent compouna IS rep?a ed by a metal ion, e.g., an"alkali metal ion (e.g. lithium, sodium, potassium),
an alkaline eal#INF@e rigAeNesAv e eIEhehy BFarPIdnisim fof. In some cases, compounds
describeddhergiR Amay-Saasthiyicip Wi -an ganitiidsesasolchi asyHouy ioddiditech kgisethanolamine,
diethanolaming, triethanplamine, tromethamine, N-met ine,digy, xylamine
tris(hydroxymgfﬁyﬁqrhgé Iﬁ{)?/ gﬁq}%%}q%g%%ﬁeﬂ%gs%%v%%r}lesggélqﬁf}&qslg%ecighé%rgﬁ )n%/atl?/ orm salts with
~-amino acids stiiresnistithobinhed sy srgpmsoNathioatg e kep keebprabrciisisihic bases used
 to form salts wigh compeundshatinelyda anacidia preterivaclydrazblut atgnot limited to, aluminum

hydroxide, calgcium hydroxide, pqtassi oxide, sodium carbanate, sodium hvdraxide, and the
like. In some embB8 ﬁ1]e]n>t%y,' ‘@Bﬁiﬁ?rﬁ%g]ﬁ%gt%gﬁé?’ﬁ%&Hggg?aégg'&eﬁﬁf?igﬁgypr'é’ﬁé%@ 1001471 It
should be undewstobistratadFefdrepbend-d-phraneiiceadi caipaesedtible salt includes the solvent
addition forms, gp crvsial iannsnsseQfaRadicHirdY.solaies 9rsaQ polymorphs. Solvates contain either

stoichiometric or non-stoichiometric amaqunts of a solyent, and £n%¥bbe (ormedd, d Eiqg the process of
crystallization S R LR AP RsREk hRa bR BEErIS SRl A RAEr S HR ARG and the like. Hydrates
are _f(_)rmed wrm_mthmsqimmmtem afcalmbh@ia_nes_cm@immde\éﬂ#éﬁ-EIhéZS‘bEéwhtq@alcohoI. In
addition, the coi 8%@9&9{%&?@1@%@}1@@@9@@&%% lvaisdas wshasselvatediiarms. In

general, the solvated fornis are considere equivalent to the unsolvated forms for the purposes of the

compoundls arfdtthethsis proviRidRe e ihe prerLs] eoimydt Adedie ribER Herein, such as compounds

of Formula (1), mayfie in:Syamedsdopmss-inedingtoupinal lireited toydmoipdus-forms, milled forms

and nano-partir%%{ﬁ‘tv forms. In 2Y _%'%Q?ﬁq{w%%i Qﬁﬁ?ﬂhﬁﬂx&ﬁ{@m include crystalline forms, also
he diffe

- 13- = .
known as polymorp S %@mo hs'include rent crystal packing arrangements of the same

elemental comip&atidie brareshepueatdre dreaii TEiHTRUS *LOE061 49T Unless otherwise stated, the
-following termsdsed inthisarplicatiomynchsling.tae, specificationfndtiaiwis, dnavelheodefinitions
*.given below. It must be noted that, as used in the specification and,t ndad claims, the singular
forms "a,'Z“an'd?fqﬁa'nfﬁﬁe@%%ﬁéé%ﬁﬂ?z Fé?é?é%tteg?a%%ggl tﬁzicﬁiggl cﬁ&é’%@%ﬁ%&tgs otherwise. Unless
otherwise indic#tescetmehtionat retiutisofarmadsidpbttresdopyl) RMEE, 3B Y 5Tein chemistry,

15biochemistry, fegombinaniRNA-techriguesanh aharmasgiegy g ®mployed. In this application, the
use of "or" or "and" means "and/qr" unless stated other isel Fligthgrm re Tfase.gg t_gge term "including”
as well as other BT Khicimgbesisalfetin|hd %égfméﬂ L Tt ) milﬁ'tlngzj. The section
headings usednnaigirisase {0 Orijaiplatyhdt Pgimsobie scith{{ emiloamsl 3ot to be construed as limiting the
subject mafter deseriban2RI0R150L A0 alkdivelers:iaapaiphasic Rydrocarbon. The alkyl may be

saturated or unsaturated. The alk%l_, whether saturated or unsaturated, is a baanchjegl alk(}ll or straight
ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic acid and 3-bromo-

alpha-methylbenzy! alcohol were reacted to provide (4'-{4-{1-(3-bromo-phenyl)-
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chain alkyl. Typical alkyl groups include, but are in no way limited to, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tertiary butyl, pentyl, neopentyl, hexyl, allyl, but-2-enyl, but-3-enyl, and the
like. 25100151 Mth& teHi{98 i kylene" refers to a divalent alkyl radical. Typi’é%T’HyﬁeﬂﬂéWésb%ups include,
but are not limited to, -CH2-, -CH(CH3)-, -C(CH3)2-, -CH2CH2-, -CH2CH(CH3)-, - CH2C(CH3)2-,
-CH2CH2CH2-, -CH2CH2CH2CH2-, and the like. [00152] An "alkoxy" group refers to a (alkyl)O-
group, where aliylsissdsuidfined Hersify[00x83] " Cybidakyty Fefats aes by etshtopy Eseyclobutyl,
cyclopentyl, cygippepteny:30eyaiofend ana.syalohexemh 109 ka4 The term "halo” or, alternatively,

"halogen” or "halide” means fluoro, chloro, bromo or iqdol. 1001551 Th% terp1 "flu%r alkyl" refers to an
alkyl in which BEagH$Adr SRS &R (ﬁtéﬁigé(?é%m%‘ég K rRIBPHE LS 86T The term
"heteroalkyl" refeistasexnalk@hgtcriphienyhioh)-cuetionnib (€ akelated &loms of the alkyl are selected from

an atom ofher i GaRANNE e AR ULAGEN: BV, Q. sulfur, or combinations thereof

In some embodiments, one aspect, heteroalkyl refers to an alkyl group in which one of the skeletal
atoms of the ARyFECHRgEm b PEPThEBriTeBibhaReliosttetvs Pl Aditited means that the
referenced growthmayHeeysubsiititedvithveneofonde cddHibiaMyrbop(shimgivdually and

ndependenty.osclestedt o elsns, Ny NHZ, QHAMICHE NGHaIR gzt 00zalk -

C(=0)NH2, -C{’ S(=0)2NH2, ~S(=0)2NH(alkyl), - S(-0)2N(alkyl)2, alkyl,
cycloalkyl, fluorbisikiesHuididzaryiodecid HiasesEe® Egmanky P o 3(=0)2alkyl. In some
embodiments, ma.apiiasaksybsiiventiBsaiecieddsesphalopaietc htidNHR eid, -NH(CH3), -N(CH3)2,
-CH3, -CH2CH3, -CE3, -OCH3, - 15 OCH2CH3, and -0 In same embodiments, substituted groups
are substitute&‘}%ﬁﬂ 8?1%’ (gr%\%cgééﬁfgé%%oih ir g%%ﬁ%%ﬁ@%g%hgﬁem Oj‘?d\frﬁ’egﬁ%egl‘jgﬁituted groups are
¢ substituted witihveoretofdhsufresadia CoveupstrootE8anthatein fsctstas|Suifigiespect to a

- formulation, cgmpp@;i%&ﬁ,cj{g,%p%%%aged mdseR hgersim@eans having no persistent detrimental

effect on the general health of the ZOsub}ect b inéqﬁtrea 001501 The.term "modulate," as used

s ed, .
herein, means'to*MREAQ ST Y it atr 888 % Eﬁ%Ein Afsrisadd %hé%teesrt%e activity of the target,
including,1by wenzof Btepriphecpaiyd tocenianioshthprectivitydefdhectargstatolinhibfitthe astigity of the
target, to limit theaghiviy g{amg%t@wsﬁap5@@5&@&1@&&%@@@1@&@&%@@et- 25[00160] The term

“modulator,” as used herein, refers to a molecule that interacts with a target either directly or indirectly.
The interactiofS AR -Buraesiiof (fmtbdleE-frontphtghe Bl emAmiair agonist, an
invers_e agoniSﬁnéﬂh@laﬁﬁ_agm}ist;fi}lcﬁaﬁ&mnbbﬂimamt—,Sayl)mchjiamds{@amtagbﬁist. [00161] The_ term
agonist,” as use Rieln I#ICES A0 A MOlGEHIS GRS AGaMROUNG: AIRAIG @ndagzyme activator or

a hormone modulator that binds to a specific receptor and.triggers a response In the cell. An agonist

mimics th¥ act8riBreh Bnabencismbanas@licd dis PP AnBfostadiindh "REINILHE or neurotransmitter)
that binds to thgpSamBKeGRRIoT azidOOLE24 THesanm! janiagenistiiaswisathhéreirs, reéfers:to a molecule
such as a compound, which Arinishes. iAPIR.Qrpievenis e asiongh et ejecule or the
activity of a receptor SI%._AHF&QODIS S Include, but'are ot |m|te to, CQmpet '_[IVE‘ antagonists,
noncompetitiversritagenites, witcompettfPeCdrtagsnists isarigh sgitists EAd Ve agonists. 5[00163]
~The term "LPA-tippendentasusedineions. rafetsinconditions pydisosderssthatwasldinot occur, or
‘would nOtz(S)CC%aE;grthed %rafcr:g %ﬁ%ﬁ( erﬂ}é,IQHWt%eac%%%qggd.%gllfe%@s' layers were back-extracted with

EtOAc. The combined organic layers were concentrated, and the residue was purified by

silica gel chromatography to give [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic

acid 1-(2-chloro-phenyl)-cthyl ester.

[00233] Step 2: To [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl}-carbamic acid 1-(2-
3¢ chloro-phenyl)-cthyl ester (0.100g, 0.23mmol) in DME (5mL) was added [4-methoxy-3-

(4,4,5,5-tetramethyi-[1,3.2]dioxaborolan-2-yl}-phenyl]-acetic acid ethyl ester (0.074g,

0.23mmol), followed by potassium carbonate (0.079g, 0.58mmol) and water (3mL). The

solution was purged with N, for 10 minutes, and then
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[00164] The term "LPA-mediated", as used herein, refers to refers to conditions or disorders that might
occur in the absence of LPA but can occur in the presence of LPA. [00165] "Selectivity" for one LPA
receptor versus"IReP(PAS%eceptors means that the 10compound has arf {G8GTEU LA assay) for the
indicated LPA receptor that is at least 10- fold less than the IC50 for other LPA receptors. In some
embodiments, selectivity for one LPA receptor versus other LPA receptor means that the compound
has an IC50 fositdasindibateigioRphine yeptdrunél)id) 42 fea8 01 ovfsit vats lekist J0vakdcaerieast 40-fold, at

least 50- fold, g1 Jeast 4 A0dple aileR%aB0: Qi 20 l@asg@@ggﬂ;ﬁrcatﬂm 1QP@tHold.cless than 15
the IC50 for other LPA receptors. For example, a selective LPA] receptor a,}%a@qonlst has an 1050 that

is at least 10-fOIPRA8ES P AdIdnd ek oAt 81ROt RRaTEBHRd SLYELs 1B Y0f, 'S least 200-fold,
at least 500-ledxmfoatr&@asltr_ac_(ﬁﬁDafﬂthttess, ﬂnamhm®m®5&dmgzﬁﬁeﬂa&%we@amdr@i@i@ LPA2, LPA3).
[00166] 1he e/ SR WA pIRAINALNEE AR URRARAS-RIGERRISA BIGATGasS
20administration of the sefe_ctedct erapeu |C§§r%nts to a single patient, and are intended to include
treatment regifRBRERY BRI tREcEgERtIErE HUrRIMRIEFEad Y BREcsdHs eVt RIFEFd Y Bl of
administrationQr ak-sheisamaprodifferant ime2 [00d67jhEhe temosyaffeativenanionition - therapeutically
effective amount,” as used herein, refer to a sufficient amount of an agent or a compound being
administered WhIG ‘%éj %r?'éﬂ%%%* o%sl,%%ﬁlgzi e{iut‘;L one or r'r%hr%lg t'tSIrﬂ'e_symptoms of the disease or
condition beintraatddp Phdaekult-Child psetnbeish siirocarhordtvinof tHacdighisos#olptoms, or

causes of @ disgase..RLRe - Bibsidesited.alierationmfiakioloaion systemo ol example, an "effective

amount" for therapeutic uses.is the amount of the composition comprising a compaund as disclosed
herein requiregzﬁbpg‘\’ﬂ%ggegl' |C%P§%q§%?éé%ﬁ$m§§car@§§§ i |§%§5§ecg§/rﬁ1p “’o?ﬁgeggokﬁ appropriate
 “effective” ambumtiflanyidividualisaseiay der dederritised l_\}’éﬁlrnﬁtté’éhr%@ésf,r{hineﬁ as a dose
escalation study. [0108], The.tesm RhRarmareuieal crmbinaion @ used herein, means a product

that results from the mixing or combining: of mare than one active ingredient and includes both fixed
and non-fixed @B?HHiH’a‘tﬁ')l‘% Hhsk %ﬁ?&lﬁﬁ%ﬁE‘ﬁi%’fi’ﬁ?étfé’f?ﬁ}"eﬁ%ld{lca’r"’fmfﬂﬁ%%"%%hs that the

active ingredienigie:glpisompodnd, ahFewriukeid) 1a2cchloe-phent ) ardBetkendministered to a patient
Simuﬂaneouswehesﬁﬂist AROLR 3 m&q)%%éh%-%%mwm%cs%%?@Qaafhx.@zic%?abmésm" means that

the active ingredients, e.g. a compound of Formula 5(I) and a co-agent, are administered to a patient
as separate erStie SRS 8ot EAMOOuRIHPEBAY IR KRR S SedigehtiRTPRtR hEPSEE C intervening
time limits, whegin-sochadminisisationpravides effegtivedavalzoofihea:hie Serfipossiasoin the body of
the patient. The latter alJso applies to cocktail therapy, &.9. the administration. [eg or more active
ingredients. 1OW%5T§§J1WBQ§¥e%§$ itsﬁj%}%lgﬁp’o&rn'g%ﬁlep }t"Fe%(S:%{#ﬁ g@@%%%h@%%%%g rgE>(§ajgrg les of
mammalsiincldérldenaidino(MiAdd ie, Minmmsvanidisdrzd sl Bpavmitgnkeyct a8 horses, sheep,

goats, swine, rabbits,H0gs SatssJQeeRssdRAlEpiea Ginaanigs vandithe ikemriorerembodiment, the
an. 1091701 The term "t{ %ttofggeﬁgénc%m%r "treatmen} " as used h%reedin, include

nmmansagg1 Wil at xirac \ME % 1ed prganic 1ayvers were was
alleviating, 154B4AY 8P AHEIBIARG SF Bt 6he Symptom of a disease disease or condition,
preventing additionaligywptoms oishibitinbritiee aisBasenbisehalitonsdgerarasingthe development of

- the gisease ?r&%&E&P@nﬁ%&@ﬂ@%ﬂ@f&ﬁ%&@&ﬁg&m@i@%@@%mrmé@%ﬁmaqfem@Iisease or )
“-condition, relieving a condition caused by the disease or ition, or stopping the symptoms of the
iBrR i b

disease of conthti SR IRt pTOFhSTRERCEIR SRE iy D BRI RACE s
Compositions/Eeanmulations and Routes of Administration 1001711 In some embodiments, the

compounds degiRer Rereia A {aFIuIatad i RRaRRANER SeBaRanm Pharmaceutica

compositions are formulated in a conventional manner using one or more pharmaceutically acceptable

inactive ingredisity ispxprehifavs piskesdify hmalicadd CmpuurdSinto preparations that can be
used 25pharmpeaudtisally 1 Propeniormidaticnsis-depandeni Lbdhitheroute of dopiieigtiation chosen. A

summary gf phatmacenal cpmpoSIIPRSSserlbad NFLG, FaR:Pg fUACh i sxample. In Remington:

The Science and Practice’ of Pharmacy, Nineteen (Easton, ack Publisﬁin% Company,
1995); Hoover bk EzoRamiHGBHe PRAmmtk aht arsasRtesdraek Blbkshintg e8! Easton,
Pennsylvania 1275:ddarmanDif. @nd30lachmannl), BdssokRharmaosutieatosage Forms, Marcel
Decker, New York, N.Y., 1980, and. Pharmaceutical Dosage Fo and Dry i Y pystems,
Seventh Ed. (LTﬁlf)lliﬁcé’b%P ﬂj/\J;ﬂ %ﬁ@ 89 V\ﬁa#% yl@%%ﬁ’ﬁné) g?ﬂ??\%nggp%@%rgpﬁ@ r@%@ﬁc@or uch

disclosure.
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[00172] A pharmaceutical composition, as used herein, refers to a mixture of a compound of Formula
(I) with other chemical components (i.e. pharmaceutically acceptable inactive ingredients), such as
carriers, excipie¥es2aasr3, filling agents, suspending agents, flavoring §&Ht828% e ning agents,
disintegrating agents, dispersing agents, surfactants, 5lubricants, colorants, diluents, solubilizers,
moistening agents, plasticizers, stabilizers, penetration enhancers, wetting agents, anti-foaming
agents, antioxidinisiopresentdtivEdeorohenoranonecdenbitationntgkiewti Thetphiagmaceutical
composition fagciligles AdUMSIRIRR Q] ha ROMROURIR %@6&9&%&0@9%?1?}&%&%%“03'

formulations described herein‘are administerable to a subject in a 10variety of ways by multiple
administrationckStERe] THEIIISG BOE ABEHHTEd torsiad b &t 1addheirtrabiaseis dtncutaneous,
intramuscular liptramed dtlatyiiajestions: intrathecddnd wespinifadanticykantintidiatitogeal,
intralymphsaticthingt ‘n%sfgloin];gctions), intranasal, buccal, topical or transdermal administration routes.
The pharmaceu ical formulations described herein include, but are not Limited to, aqueous liquid
dispersions, 1EsamalpdsHyathesifsefetsidrd-GohblasnphsReED fibesiraibarpamipis’-aerosols, solid

dosage forms spenviless:aipsediatipirisasedorpuiatiand, coniiad wlease formulations, fast melt
g formulations,
n

formulations, tablets, capsules, pills, del: elease formulations, extended release.f
pulsatile reIeag'gfﬂr%tﬁ%%ibhgé,ﬁlr%%ﬁﬁ?bsgﬁi%I% é%fé%ﬁﬁlfé%ﬁs%%?f 1(r)nxT%?(:?giolfr%ﬁlmey |a{)t%ig h controlled
release formulatiors!-20togtratid acsb iné -ehithodirmeris:ilibessmpetitis- b rebswans'e) are

administered qralls(PRAIBlIRsame pMResine dantbeicnpraundsiof haxmmia il Easegdministered
topically. In such embodiments, the co l[léld of Fo mliéa gg,iﬁ%formulatj g% halyariety of topically
administrable LomBSitHALY Eiﬁc%é%ﬁo(nll{?f% R R RS RO S8R shampoos, scrubs,
- Tubs, smears, imedicafed isticksnyhedichted!vandagesybalus, creams or 250intments. In one aspect,
~ the compoundgQfd- @EEBLE?‘T@d@r{ﬁ-fﬁfﬁi@ﬁ%?d%ﬂcﬁ%%%%%ﬁé%l imifR93 2614 1annther.aspect, the

compounds of Formula fl are administered by inhalation. [ 7].In another aspect, the compounds

of Formula (1) SrebiBhamlatearir it arid S itsshbAibAmel e FoHARAESH &% R4 de nasal sprays,
nasal mists, angutheslikerBQ001 78] itradethenigspeatpthenpmpountiscobRonnula (Hraxk formulated as
eye drops. [00R il @ el s, e mento) 19§Q¢§}§p§f§it}érM@{@Eng'm@@ﬁ§ in which the
effective amount of the corﬁ/poun of Formul (I) 1s: (a) systemically administered to the mammal,
and/or (b) adnsiigteted orally to the mammal; and/or (c) intravenously administered to the mammal;
and/or (d) adniRistgred by inbalation o theianneal-pReion {ehadrrinisieyaeii RRsal administration
to the mammal; or and/or (f) administered by injection to the mammal; and/or (g) administered topically
to the mamma’f';“g% Tor {ﬁfgiagﬁlixis%%ré*&’gf gght%eacr?icé% f%?ﬁ?s%lrlggo?r‘#? and/or (i) administered rectally
to the 5 nAMNiRR3ANBE (j)Paeharisteted s Syseerereatidercidess 1§ fo#e ¥ Bnpia L [00A80] In any of
the aforementiongdiRgpects are Rirtharempodiments aqmpising single1ad@inistratigns of the effective

amount of the compound, including further embodiments in which (i).the.compound is administered
once; (ii) the 08‘??%8\5%%@ lei"ff%ﬁ?%%%%é%ant%sfﬁ%]ymﬁﬁ?%in%%ﬁf?‘ﬁkﬂﬁﬁrﬁfé) |%%2é1§°83(é?%% span of one day; (iii)
continually; or Eixjrepiet?duSustiresiOofd 184 Zabiiofand efihesthontiondabpoiel dre further

~~embodiments m@;j&j&&%@gmwﬁg@g%&fmg gftrafyeraAmMepnt of the compound, including
- further embodiments in which (i) the compoungd is administered contin ousll{yPg}iQt?émin?ntly: asinaa
the

single dogé: (il PR ALOBRE BIS P TRAT RS RRR SR AtiEME s v B ISP e hiodrS iy ompound is

administered te:thestamal gieryb8rhlasy(v)itheItompecint is adrvamstered! 16 ot mammal

every 12 hour%hw(gh empound is, administersdipdhemammal every 24 hours. In further or
odiment ’ i g, hc

alternative embodit , the method comprises a dwég_ holiday, wherein the administration of the
compound is tEHEBRsHKASQsErRIEI Rt dedararlns raMIbovHa sty Bdmri&tétattis temporarily
reduced; at theesloaf-ihegipghaidayotdsingdithe borpoand-HyBstiphesyit-grecetmbodiment, the
length of e diig DAVTRYYAUESITOM:E AONAKP Aol Yefl . QLA N Eertan. %m@%;gnents compound

as described hérein 1S administered ina local rather than systemic manner. [00183] In some

embodiments, ¥rarepa b fiva et Aheld Helbid-SHenmphsfareddupremp oy égiieletnbodiments, the
compound desgifRiibsrein s atmipisianct sy steniaally(@mipaidniJp some embodiments, the

pharmaceutical formulation is in the form of a tablet. In other embodiments, pharmaceutical
formulations of the compounds of Formula (1) are in the folio of a capsule. [00185] In one aspect, liquid
formulation dosage forms for oral administration are in the
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form of aqueous suspensions or solutions selected from the group including, but not 30limited to,
aqueous oral dispersions, emulsions, solutions, elixirs, gels, and syrups. [001861 For administration by
inhalation, a coNfpUNEreBEormula (1) is formulated for use as an aerosof it SPE Wéwder.

1001871 For buccal or sublingual administration, the compositions may take the form of tablets,
lozenges, or gels foimulated in a conventional manner. 100188] In some embodiments, compounds of
Formula (1) arpqegphiadrasbransdetnalid (s aenfolms:s 5f00x89ith prorratzspatifarieampound of

Formula (1) is formulaiadinia a,Phapmaseulica smROSIURN SLitabIR fosinramuscular, subcutaneous,

or intravenous injection. 100190] In some embodiments, the compounds desc ir%fb%lleggin may be

administered WBiRARY METEReRRsHm AT R VRS Of toisita, 20MNishapi compositions,

such as solutignrarsUuspensidusiationssgalg)pastel;imedicated istioksbadms | ¢Pecrescor 100intments.

1001911 In some qegpelai)ﬂie %IQ?L%P?%%Q#H&%Dﬂ%ﬁ%fa%%rEEW?teﬁ5‘?1_5?1_';‘1“:"atEd in rectal compositions
cta r oams,

such as enen‘&s, }[ tal'gels, recta ectal aerosols, suppositories, jelly suppositories, or
retention enervissiNetHobes BT DY Emecard-dirdlamrarREg e U518 82 EhE erfbbdiment, the
compounds of F-oHpHakbhaectherdcirihie Rrepalatiosiol-imedisarnents e trebtmant of
.LPA-dependent or LPA-mediatcd diseases or canditions. In addition thodJar, treating any of the
diseases or c&ﬁ%ﬁ%ﬁé%%%c‘%%éﬂ%%ﬁl nrlcﬁygcsd%?ggtafﬁc{kéélc %?Dscéc% {ar%ﬁ]rﬁént,’ _inv[%)l\'/es administration
of pharmaceuiisaigdnigositishesthat Irdiutel ki lcaklosme reaavipstivase Humilaainglot-a

pharmaceyticgliymaseniahiessaltifiasiva NejabpliscRdggnosatvate thereof, in therapeutically
effective amounts to_said sub&p%é% 193] In.certain. embodiments thg COmMpOsi iogg containing the

compound(s) &&CHBLa REYS FRORISRIF S IS RS e&%%qti%ﬁgjrifa%? therape l(J)t}c treatments. In
/ certain therapeuticdapplicatibrisintResoorepdshions eriesatiftihisterplb s watiort awhkady suffering

25from a diseﬂﬁ?&%ﬁf&@)&%’lb%@@&ﬁ%@H&fcﬁﬁéﬁqm:&qyﬁyﬂe/,%ﬁf Jeast-nartinly apest at least one of

the symptoms of the disease or condition, Amounts effective for this use deP n orﬂlthe severity and
course of the HEERSEXH ESrdiiRsibprbey tHersy ’ﬁ‘i’éaﬁ%lﬁ%?ﬁ’}s"%ébﬂcsﬁfﬁs: welght, and response
to the drugs, and:iiie jiggeeentBefithe tieaiingyphysidis. dEhbrtpbetivalydeffective amounts are
optionally determings Y MEiRAS ARIAHAING A ARIIRA: B daseescalation ehinical trial.

1001941 In proﬂ?l%ctl pplications, compositions containing the compounds described herein are
administered wh9ateRY SudayauRots BN Bt i ERG A Pariolry bis¥aeeoreSider or
condition. 190186k sestaimembadimeaiscthe teseiofdiugdieiny atminlsteretiomay be temporarily
reduced or temporarily,suspended for a cerfain lenath of time (i e nelidayz). [00196] Doses
employed for%ﬁ?ﬁ@%%ngﬁé%ﬁ%seﬁg 4re@g$gl§fr%£g}lr%%?ee_gcl)}%&ygl%gS 00 mgpfoer day or from about
| mg to ateut TOBEVrisoprroltay i rfShwrmbiRimmibAty B giseid L aswe e diveniently presented in a

single dose or i diyidaddasas. Paleni-Selestion if00L2pldn ASKDINe-alarenieRtianet aspects
comprising AoF AR ARGl CRraaTiAg 1o A8 CHpLlr G CNIBL By crea e furher
selected baseghenyl)-cthyl ester, (3-bromo-4-fluoro-phenyl)-acetic acid ethyl ester, and {1,1°-
' bis(diphenylphosphino)ferrocene)-dichioropalladium(Il) were reacted to provide (4'-{4-[1-
25 (2-chloro-phenyl)-cthoxycarbonylamino}-3-methyl-isoxazol-5-yl} -6-fluoro-biphenyl-3-
yl)-acetic acid ethy! ester, which was hydrolyzed to the acid as described in Example 17,
Step 3.
Example 26: Synthesis of (4'-{4-[1-(2-Chlore-phenyl)-ethoxycarbonylamine|-3-
methyl-isoxazol-5-y1}-4-fluoro-biphenyl-3-yh-acetic acid (Compound 15}
30 (00246] Following the procedure described in Example 17, Step 2, {3-mcthyl-5-[4-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborotan-2-yl)-phenylJ-isoxazol-4-yl} -carbamic acid 1-(2-chioro-
phenyl)-ethyl ester, (5-brome-2-fluoro-phenyl)-acetic acid ethyl ester, and (1,1-
bis(diphenylphosphino)ferrocene)-dichloropalladium(IT) were reacted to provide (4 {4-[1-
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In on increased LPA receptor expression in the tissue of interest. LPA receptor expression are
determined by methods including, but not limited to, northern blotting, western blotting, quantitative
PCR (qPCR), fi5f% ¥ytéigtty, autoradiography (using a small molecule ra&GEFGEHTGFPET ligand). In
some embodiments, patients are selected based on the concentration of serum or tissue LPA
measured by mass spectrometry. In some 15 embodiments, patients are selected based on a
combination ofthe@abovenmipekery (insradsatt PAncndestratidrisyand-heredserPA-receptor
expression). Gompination Freaiments:A0L8)Insertain instRneasdtdsirpRIGRAARLeadminister at
least one compound of Formula (I) in combination with another therapeutic agent. 201001991 In one
specific embo ifRent, a compound of Foimula (1) is co-administered with a second therapeutic agent,
wherein the coiapaprd nfdyammesibo (Hant e sesons iharghetticpoehtmberilatedifferent aspects of
the disease, digaiet LRI RRINAESted. dieEemRIRYnG- 3 ERRIRL AR beneft than

t or combinati

administration 0f elther 1 erapeutic agent alone. 25[00200] Fo on therggies described
herein, dosag&8Tite Co-ddhiRistrerbempoiiesshyraepiring s & 'ot €b-drug(s)
employed, on thaereaqifjo.diug(s)ienpoyed, emibe disaase-qt nongiiiombéinglit@aiadvand so forth. In
additional embadiments, when.co-administerad with one or more gfher therapeutic agents, the
compound proa\%c.é:ﬁéqﬂ * ﬁglrdeﬁﬂﬁ%g A rlﬁfr?fgtcéir%n gﬁé? g%ﬁ%grc\bégnﬁ%? ‘vg\nt ?%Bé ogg%r more 30other
therapeutic agewtstivedsaqemntiaiyer oo IrHawinidddtiondssimuianbitiieapashtfple therapeutic
agents arg, by way.okexamplespilys provigdedaaadsingle o liedifarms efiirdnutiple forms. [00202] In
another embodiment described herein, metho reatment of proliferative disorders, including
cancer, compﬁ?&“ﬁ&?ﬁ’ﬂfggr‘ﬁfﬁosﬁ%%g %ﬁ%ﬁﬁﬁ%(t%%%%euﬁl q&f‘i:‘g%% é%ﬁaler? é%%%%éiﬁ%nn with one or
< ‘more anti-canesragentiiaidiéc rabkatorviidroynitdo203}) ¢re orehad peist, winfsueitrs of Formula (1)

are to treat or geduce figrosis in /e MamMmal ARe.ASRGLsRRaLRGEeE Fprmelad) are

administered in combination with one or more immuno,sgag)gérie]gants. In some embodiments, a

compound of EBGRH RS ESBCE RS H5YA1°MH' Jet another embodiment
described heraigamaagdSyiomtreasin (L PA-e(etitbno-phtiRA-miedistexh cuylditions dr diseases, such

20 the herapy, oh S RIRIONY PRIy ORI RS BBl AR Py Tiniis), comprises

administration to a“patient comipou harmaceutical compositions, or medicaments described

herein in comitzsibAtth Ap B bheagRkruLst the Fedtsraredrreddir &SR ¢haitions [00205] In
some embodimeunts;.canapeunds-ofiFetnula @) aremdminsteredie; a patient irtoomihiaation with

ant-infammaty agenis, 151007961 1, one STOAMENh TIPS PUEGU fare administered

to a patient in combination with inhaled corticosteroids. EXAMPLES [00207] These examples are
provided for ill(itiatives pdipbgad banraigmvtey FmRte LeBpEBIHE alsProVieEd@herein. 20

Synthesis of Campaundan Bxample Syathesis of{REhehlaratiaiphadmethyglbenzyhakbohol 1002081
Using the procgdure of Mgjer etal etrahe.%_g%n, 1996, 52, 589; Meth%%e:@» 2 chlolrlg%%%tophenone
alp /

(Aldrich) was reGiCERe S Give 11229 ARG 8 5 SRS iy TBER Sy feicoh6l Ih At LSO e % (HPLC

analysis of theaadd¢hatederivativé (manie B8hyy rebetisr) thebeasirhicEhB Wi 4Axe! | chloride and
. triethylamine in methylgne chlorigelssineGhuraleriReplutrg with 99:1 Hexane:ethanol. R isomer
- retention time 4.3 minutes). . ' o .
25 [00249] Step 2: Foliowing the procedure described in Example 17, Step 2 the title
compound was prepared using {3-methyl-5-[4-(4 4 5 5-tetramethyl-[1.3,21dioxaborolan-2-
yl)-phenyl]-isoxazol-4-yl} -carbamic acid 1-(2-chloro-phenyl)-ethyl ester, 2-(4-bromo-
phenyl)-propionic acid ethy] ester, and bis(triphenylphosphine)palladium(il} dichloride;
further purification by preparative HPLC was required.
30 Example 29: Synthesis of 2-(4"-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino}-3-

methyl-isoxazol-5-yi}-biphenyl-4-yl)-propionic acid (Compound 18)
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Example 2: Synthesis of (S)-2'-chloro-alpha-methylbenzyl alcohol [00209] Using the procedure of
Meier eta! (Tetrahedron, 1996, 52, 589; Method 3), 2'- 30chloroacetophenone (Aldrich) was reduced to
give (S)-2'-chlofo2pa dthylbenzylalcohol in at least 80e.e. % (HPLCHalRE%HY acetate
derivative (made by reacting the benzyl alcohol with acetyl chloride and triethylamine in methylene
chloride) using Chi eel OD eluted with 99 Hexane:ethanol. S isomer retention time 5.3 minutes)
Example 3: Syntisesiz@h{f): 2 didiorceaiphaandthy ibeniiddicdhonfo 21.GlepSimgrthe-(drocedure of

Meer ot al (Tetighaiaf 496,72 FASMeihaddho? s HluarpaseispisnoRsAlgrishwas reduced t

give (R)-2'-fluoro-alpha- methylbenzylalcohol in at least 80 e.e. % (HPLC analysis of the acetate
derivative (malieiRPieddtistithesenzyl alcohol with acetyl chloride and triethylamine in methylene
chloride) usingz&iingicet:Gion e eirdifd'99-8: Q 2¢idxanphetiynahoRyisoneyketantieh time 5.9
minutes). 10Example 4: S IS, -2 '-flugro-alpha- 2111 Using the
procedureﬁof hﬂ’g@?L{%ﬁﬁ@?ﬁgﬁ%ﬁ%égi %%%%@n&gﬁgy é?%&-@t%’gﬂ%ggop enone (Aldrich) was
reduced to give%es)- Tofredierdiptideibtalmaensymeniiof indemelsrss 38 os P aifalysis of the
acetate'derivativg.(masenmeacting theolenayhalsahalwithaesiaplartdeand tgethylaminc in
methylene 15(‘9héoridq§l sin Chirgl el OD.cluted with 99.8:0.2 Hexan :Eth?‘glli,édiﬁ)gmer retention

: . 2 t ; 1i 7 (eHpCratifT .
time 6.7 minuté %?e CS?Fépt yﬁﬁgég?s% q(‘é@g?gm%-rﬂ%e%ﬁl >%rya|b1 ceai}lly y-acetic acid ethyl ester

1002121 To 3Homwmbha methosypheemdeaseticlaeidet2ad 1D rommoliGh @frelnet240thL) was 20added
thionyl chigride 7,80alyk07-17 M h anekiheneasion wasstit eg-al weam iersparaturafor 1 hour.

Once no starting material was seen by analytical 1,CMS, the mixture was basified with saturated
aqueous NaHEHBd @3&t‘a‘é{ee‘al%ilfﬁyrﬁx’l’c%%&ﬁé’ﬁ%‘ﬁg?i%%e@ ﬁ%}(ﬁréd” 8?%5?1?1%?5%3?%}%vere dried over
/' MgSO04, filtereditaRdDeantbntratéihtd givmithedesived friodand 25Stepied. Syhthesisdf

| [4'Methoxy'3'Qﬂaélp%ﬁﬁ%%tWﬁEQ@é['&MBE@@QW@@U@G@bM%ﬂ&__ tie,a6id pihvkesigr 1002131
(3-Bromo-4-methoxy-phenyl)-acetic acid ethyl eSter (27.4% 100.3mmol), blséﬁ)ma(iolato)dlboron
[

(25.47g, 100.3MATENERE HoldsSiadat ekt 1oa% DB 0 8RBT WAreEo ATBINEY IS 4-dioxane
(250mL) underoi22 el cotutitn wesquegestviitd N2Xxamgi30thetep 2, {3-methyl-5-[4-(4,4,5,5-

(1 1-bis(ciphenylphosphinaerracenclAorapallad (A0 4, 08 SufRreol was geded and the

reaction was heate overnight. The mixture was filtered th_rougél Celite and partitioned
between Et0ATsRY bthE. cFise Zhiesiretalariiasedpdratetoaifred faSa v with Et0Ac, and the

combined orgajighaxersimesshdriga aad MO O/ H383RETIISRANNOB8108 ¢oibentrated. The
resicue was pytfed Ry Sica g5) ENSMRSRISRIN (B2 LA EI0AG I Reaee) i@ e e
20 propionic acid ethy! ester; further purification by preparative HPLC was required. The
ester was hydrolyzed to the acid as described in Example 17, Step 3; purification by
preparative HPLC was utilized.
Example 31: Synthesis of 2-(4'-{4-[1-(2-Fluoro-phenyl)-ethoxycarbonylamino}-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-propionic acid (Compound 26)
25 [00253] Step 1: 5-(4-Bromo-phenyl)-3-methyi-isoxazole-4-carboxylic acid (4g, 14.2mmol)
was dissolved in toluene (150mL). Triethylamine (2.187mL, 15.6mmol} was added,
followed by diphenylphosphory! azide (3.372mL, 15.6mmol), and the mixture was stirred
for 10 minutes. 2-Fluoro-alpha-methylbenzyl alcohol (2g, 15.6mmol) was added, and the
reaction was stirred at 80°C overnight. The mixture was cooled to room temperature and
30 concentrated, and the residuc was partitioned between with FtOAc and water. The organic
layer was washed 4 times with water and once with brine, and then dried, filtered, and

concentrated, and the residue was purified by silica gel chromatography (dry load; 0-100%
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Example 6: Synthesis of 5-(4-Bromo-phenyl)-3-methyl-i5oxazole-4-carbOxylic acid Step 1:
3-Methylamino-but-2-enoic acid methyl ester 51002141 To a solution of methyl acetoacetate (29.4g,
253mmol) in m¥hAHBOTBHL) was added methylamine (33 wt% in EtOH?ﬁyHﬁf?@é'g?ﬁ%ol) dropwise
at room temperature. The reaction was stirred for 1 hour, and then concentrated and dried to give the
titte compound as a white crystalline solid. Step 2: 2-(4-Bromo-benzoy1)-3-oxo-butyric acid methyl
ester 101002 E51ARcB:enetby)langinolbut-Brenoiphaeid)mratiibswers Oy BoalismonciA THF (7omL)
was added py(l;“jq_ilggr&;’bgé Q_@%@@)_dropwisc. The mixture was cooled to 0C, and 4- bromobenzoyl
chloride (8.55¢, 39.1mmol) in THF (30mL) was added dropwise. Ttpe reaction was stirred at room
temperature ov&Pright: A% a4 ’fé?’a?%rﬁaﬁg&]'fhé’%ﬂ%?ﬁ?g%%néxﬁgé?e%n With EtOAc, and the
combined orgapiaayerdiwarbarashead withflbwapdendtiedhiilteted, and concentrated to give the title
compound. Stk ?I—éﬁé%—:ﬁ%@&&%%%'&ig’g}%ﬁéﬁﬁﬁé‘ﬁ@gﬁ%@!ﬁh“ﬁ%@‘ 0xylicasid methiester 1002161 To
- Om -

a mixture of 2-( enzoy0-3-o0xo-butyric acid methxl ester 15;, ﬁmeqlg in acetic acid (50rnL)
was added hyﬁm&%aﬂiﬁ@%%mbﬁé{g‘@%@@‘%@%}ﬁ@);"&HB”]{’HE“V SO WAS Yirred at 115C for 1
hours. After coglinig.&adtinatestagueous 20 NaHCO3 was added to the mixture to adjust to pH 8. The

solution was € tragt(agl(txngg 6[.:[9@%%5%#%@9 l%ﬂg%%ﬁ[QHJQ%Qa%%i&lﬁ}fgfé-‘%%fﬁﬂyi@m;l’gi{h}brine, dried,

filtered, and c latitrated e titte compound. Step 4:

5-(4-Bromo-plhiniyenyBéribthynismias e e iefti®iylic acid 1002171 Lithium hydroxide (2g, 48mmol.)
was addeg to gseiutionefbstdsRrameBherykind: 2setnhisexasnler4scarbexidiciacid methyl ester
(39mmol) in methanol (5 ) .and water, .and the reactio sticred, at 6OC for 1 hour. Acidic
work-up gave W@i‘lﬁé‘Eé&%éﬁg?rﬂgﬁyé%P%%ﬁ%%% of "yB'p%%?ﬁ %Hgﬁg@ 99

- 14-(4,4,5,5-Tetremethyddl}(3; Hetioribotbkaiesi0)- Behyracefey AP BiIpHF 4t Brd

b 4-((Ethoxycarhonyl)mathubpher Q&%@)Fﬁﬁmmléhioride; purification by preparative
14-(4,4,5,5-Tetramethi/i1-11,3,2|_ ioxab0ro ané—éyél‘%ﬁhengll-. cetlc acid ethyl ester 1002181 Ethyl.

4-bromophenyiatétaid 15 AgHiASH, S oYHibBIoATL2.4g, 59mmol),

1,11-bis(dipheswyiplosphine)iceotkne)-phchidyegaladanljudge 23 anstholhisciagrpbtasium acetate
(9.69, 98mmol).were combined.in 1,4-dioxane (100mL), and the reaction was heated to 80C for 6
hours. The migfﬁgﬁagn&zﬁzﬁfﬂ&tgcﬁve the title_ compound. %tep{z: 5.1l henvl
44(Ethoxycard8RyErRemyppHABBRIATCTA&IBPE g8y O using 2-(4* 4{1-(2-fluoro-phenyl)-
[4-(4,4,5,5-TetzametybddyB.2]aigxabetglaineRayd) phigryitacetic-peikatoyl( 8468y EB8mmot), sodium
periodate (0.7480r it 3 BaMnaRd AT RN AHAE (R ARIORIRAMRIRGpmbIned I 1.1

acetone:water a%%g]sé Irred overnight at room temperature. Aqueous work-up provided the title
compound! Exaeipiésesyntiedishipienyd 4 )8 tis MadHiLmposnth 3dxaborolan-2-y1)-phenyll- 10
acetic acid meffaykgsien ancha-(MeihoxyparhonimBty)phemyibesonicoabid; Step L.

e et S PN el ety s 0220
and bis(pinacalatsytifzdroring the procedure described in Example 17, Step 2, {3-methyl-5-{4-(4,4,5,5-

) tetramethyi-[1 ,3,2]dioxaborolan-2-yl)}-phenyl]-isoxazol-4-y1} -carbamic acid 1 -(2-chloro-

25 phenyl)-ethyl ester, 4-(4-bromo-phenyl)-butyric acid ethyl ester, and
bis(triphenyiphosphine)palladium(1l) dichloride were reacted to provide 4-(4'-{4-[1-(2-
Chloro-phenyl)-cthoxycarbonylamino}-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-butyric
acid ethyl ester, which was hydrolyzed to the acid as described in Example 17, Step 3.

Example 33: Synthesis of 4'-{4-[1-(2-Chioro-phenyl)-ethoxycarbonylaminoj}-3-

30 methyl-isoxazol-5-yl}-biphenyl-3-carboxylic acid (Compound 22)

[806259] Step 1: [5-(4-Bromo-phenyi)-3-methyl-isoxazol-4-yl]-carbamic acid 1-(2-chioro-
phenyl)-ethyl ester (0.200g, 0.46mmol), 3-carboxyphenyiboronic acid (0.092g,

0.55mmol), and potassium carbonate (0.190g, 1.37mmol} were combined in 2:1

S49 .



15 Step 2: 34(Methoxycarbonyl)methyl)phenylboronic acid [00221] Prepared according to the
procedure described in Example 7, Step 2 using [3-

(4,4,5,5-tetrameu®oil/@ Bjdioxaborolan-2-y1)-phenylLacetic acid methyl esevsEsE#s{IE 9. Synthesis
of (4'-{3-Methyl-441-(2-trifluoromethyl-phenyl)-
ethoxycarbonylaminol-isoxazol-5-y1}-biphenyl-4-y1)-acetic acid (Compound I) 20Step 1:
5-(4'-Ethoxycanboinylmetiyibiphe melsdiyiblr 3<ngiipddisenazoler4 ccathaxylic acid [00222]

5-(4-Bromo-ph nyl-3-m thyl-isox zole-4- %rb Ic acCi 0 QNYmm J % acti

(hs8.5.5 ttrmm P T S P S A0 S el AT Sp om0
tetrakis(triphenyis pHessg b affadius igiom!d0gnio ronmabiica sriisd drdriripsdsiciionate (4.3g,
52mmol) werecombhethintAdioxapadaope hanewatenlombhanshtheseactionyas stirred

overnight at 80C to give the ti mpound. Step 2: :
({3 etigh 4 T TR T A BRSSP AN TR S 5y By a-y1)-acet
c acid ethyl ested 00228} 6d(41dEM oxydarbonyimett plrbiphenyivd JANSumethyiidsoicazole-4-carboxylic
acid 30(0.15090191§1)11{:{@1r_nol), alpha-methyl-2-trifluoromethylbenzyl alcohol (0.094g, 0.49mmol),
diphenylphosphoryl azide (0.11mL, O.49mm02, and tricthylamine (0.11mL, 0.49mmol) were combined
in toluene (3mEYAMR st SIYPEHOTE 2 hbald Al ZsBinge R Rikiure was worked-up to give the
title compoundithStemdronylamino]-3-methyl-isoxazol-5-y1}-biphenyl-4-yh-acetic acid (Compound
(41-{3-Mel§hy12§jl.1-(2-trifluoromethyl-phenyl)-ethoxycarbonylaminolisoxazol-5-y1}-biphenyl-4-yl)-ace
tic acid [002241 (4'-{3-Methy1-441-(2-trifluoromethyl-pheny0-ethoxycarbonylammokisOxazol-5-
y1}-biphenyl-49415thetRclacditf eiyreseby ks bragifedietrosty Loeses ithium Shydroxide in
methanol at 6@&HeyE0 wihuies -ThalmixiuflecnasdaytitiehbypreparatyeskdREabio igive the title
. compound. Exampl : Synthesis of (4'-{3- y1-441-(3:triflugromethyl-pheny1)-
ethoxycarbonﬁgﬁﬁgﬁ%o%épzc{)}%%ﬂﬁ%I%ﬁleﬁ%-%t@j )Q%E%Htégl ggﬁ»_é%n féfound 2) 100225) Following the
procedure deﬁh@g@%@y&%@@;@q@ﬁlﬁwlé—yi}—biphenyl-é—y{)—acetic acid ethy! ester.
10ethoxyearbqigbnesteghipheny ki In3nnetbw-sexadaleadtaibosytic-acid anghalpha-

methyl-3-triflugyomethylbenzyl alcohol were reacted to.provide_(T-{3-methyl-441-(3- .
ifuoromethy SRE B T LB A CooH b TS ALEHE Bt bty ester,
which was hyditbly zeidr @ 8 s bid nedsoribatiie Brdmple. InSteprSicExangsletittd 8ynthesis of

(4-{4-41-(2,4-Righlore:pbeavlethoxyrarhenylaming:3wmethykisoxagel-x3sl:-Rirhenyl-4-y1)-acetic
acid (Compound 3) 1002261 F%llowm 'the procedure described in Example 9, Step 2, 5-(T-
ethoxycarbonyitHétfy BSR4 S EE e TS SERE BRd: AL A EOAErd i 2 e
dichloro-apharrdtiayibe payliafdohokwerevedditt €thdqipeciiddle compound.

(41-11441-(2#kgml;shg@@@?ﬁmﬁmémqhgﬁm@mk& lisxeedreniinalbeny!-4-370-acetic

acid ethyl 20ester, which was h}/drpl zed to the acid as described in Examplée 9, Step 3. Example 12:
Synthesis of (4”&311‘1‘%2‘%05@bﬁ@?ﬁfﬁi‘é‘fﬁd&%‘éﬁ&&ﬂ/ﬁﬁﬁ%ﬂ%ﬂ 24)
methyl-isoxaz@leZs3jlSéphienyFdayddcanptioanid Zgompauad) 4) {0922 7P raloviiag3he procedure
described in Example. 9,:3(ER €r, 22 ined in THE (200mL). B hyl syifjde
5-(4ethoxycarbony|n%&ﬁy%%%%@lﬁ?ﬁ?-g?fﬁg?@ 2Fseoigzo}e- _Cézr%%xy?lrgrg:crln ta dﬁ%-%ﬁforo-

" 25alpha-rrethyisesy i ghobk: eld gt phovid eddat cogn dmytsrosphdisygiction
ethoxycarbonylaminel3wnethykissrazel-frdb-hiphenwidhyhoacaticaeid shy.astat-ywhigh was
hydrolyzed to he,acid as, fescribed . xamele. 9. Siep 3, Bxample, 13 Synhesis of,
(4'-{441-(3-Bromo-p epnyl -e{?‘]oxycar onylaminoi-3- met yfiis xazoﬁ-%o-ﬁ -Iblp eny&-éf—yl)-acetic acid
(Compound 5YR)-1-(2-flucro-phenyl)-ethanol in 90.6% e.c.

[00263] Step 2: 5-(4'-Ethoxycarbonylmethyi-biphenyl-4-y1)-3-methyl-isoxazole-4-
30 carboxylic acid and (R)-1-(2-fluoro-phenyl)-ethanol were reacted as described in Example
31, Step 1 to provide (4'-{4-[{R)-1-(2-fluoro-phenyl}-ethoxycarbonylamino|-3-methyl-

isoxazol-5-yl}-biphenyl-4-yl)-acetic acid ethyl ester.
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30[00228] Following the procedure described in Example 9, Step 2, 5-(4'-
ethoxycarbonylmethyl-biphenyl-4-y1)-3-methyl-isoxazole-4-carboxylic acid and
3-bromoalpha-MegHssisy| alcohol were reacted to provide (4'-14-[1-(3-BrSHEPHER-
ethoxycarbonylamino]-3-methyl-isoxazol-5-y11-biphenyl-4-y1)-acetic acid ethyl ester, which was
hydrolyzed to the acid as described in Example 9, Step 3. Example 14: Synthesis of
(4'-{4-11-(2-Metbaxpiphanyiy-eihoxycarnd mpaminakdandethybid oxdxebly 34.-Biphemind-y 1)-acetic
acid (Compoynd,6) ('?199%%%52!%}%@%@%92@&%9%&%f_ﬂt}ﬁ&ﬂg@@mmg%a SipRAyR- (4"
ethoxycarbony metkyl_-bip‘henyl- -y1)-3-methyl-isoxazole-4-carboxylic acid and 1-(2-
methoxyphenfetiisiisIatidrad£8ted to provide (4'-{441-(2-Methoxy-pheny1)-
ethoxycarbongamipr]38: meihikis okez k¢RI Rrnyl-phehybasticxacidiatipfhedtel;3which was

hydrolyzed to the acid as described in Example 9, Step. 3. 10Example 1o, gyaihesis of
(3-Bromo-54-ﬂLlff)er‘%‘(?-ypi):rllS(—f?r’ﬁl/ﬁgggéii:l'c%cl}lcle teﬁéépg%tg?ioégg%]e&ep 1:@Br(I)JPh%(.‘)]A-fIl}Jorophenylacetic acid
(2.35g, 9.0mn¥étp Wak Bremed-witthabRentyhtadleElffuric acid (2mL) in ethanol (100mL) at reflux for 2

hours Purificafigndyrsilica-arl-shremategraphyipevided theritiecommounes danipiér16: Synthesis of
(5-Bromo-2-flugro-phenyl)-acetic acid ethyl e 5[00231] Step. 1. Prepare rding to the
procedure deé@ﬁ éea(.?ﬁr’l@é’%% e"idg%’%%é% lfcuéﬁrél]%h%&%ﬂ@\ki%n'a@?a?ﬁ ﬁrg‘%?n‘?g%qﬁg{&?
5-bromo-2-flusyoptreiyacetiooacids Eienthfie IruSyiiteesigngferature, and then concentrated fo

(4-{4-11-(2-Chloresphgnybsgiheyycarbonylaminol-3-
methyl-isoxazol-5-y11-6-methoxy-biphenyl-3-y1)-acetic acid (Compaound 7) [00232] Step 1: To

o bromo PR A SR AT e LR JB St B e (200mL)

. was added trigthlariine (@ i3mhineaR Ymmoy) ehicridipHefyiptodp horytdzitte{raEHmb0 4mmol), and
 the mixture wag, stigred for, PIDHIGS Rk FOOM; LaMPRIAIYI Rsier BlofolBRaNetivkeazyl alcohol (3.2g,

22.4mol) was added, and thereaction was stirred at 80C for 2 hours, The mixture was diluted with
Et0AC (200mL)vaesdriaete dGRuol ARl HaaeiRb ET GTamETRFEH\RSE WREHEH fvice with 25
water and oncewithykdme hadedhertbrbiredadusous tayeistwerebdckrexdracdetewitid EtOAC. The
combined organic, layers,were,cong , 3ndhe fesidue was putfied. by silisg.gel chromatography
to give [5-(4-b%ar%\sfg‘?f&ﬁgff%%ﬁ%ﬁﬁgi%%%bl-4_-)§Ikcarbamic acid 1-(2-chIqu—phen¥1)-ethyI ester.
[00233] Step ZilTsq5ch-Birefrd-Nerynend hemiitiesxas sraabpl BerpUmae wid it the
30chloro-pheny)athyh fstRe{ Q3 Lae 4 0nBrmeluim XIMEHKINA wWas] attted:Mandetioxiy-3-
(4,4,5,5-tetra egh 141,32 ioxa% n-2-y1)-phenylkacetic.acid ethyl ester (0 0749, 0.23mmol),
followed by pg?fégéﬁﬁn‘ﬁr%g?égﬁ‘é% %@953 tg?%%nr(ﬁ%%/ %ﬁ?\%\?&té’r é%nL).tTﬁ_e so%tjtiori was purged with
N2 for 102minutes, aid4Hinemetfataeiitrbpieanybiiosshindosnatirtrionb@dEasibeshyinol) was added.
The reaction wag,stirred at 100C until no starting material was seen by analytical LCMS and thin layer
chromatography (tic), and then cooled to room temperature and diluted with EXOAc. The mixture was
extracted with @i%%ﬂc?'&%ﬁ%“&%ﬁﬂﬁ%’é’ %%’grﬁfé" y'lr}%cftfl\l%lrlguﬁgls ed with ﬁ\ﬁg] elregtﬁld brine. The
combined aquéusHaytradiy drivadiaextractedhivitd & Aamenehensonbinedcdrgamtédayers were
~~dried a”dh‘fon%%{rz]xt@é%ﬁ?ﬁ&rﬁﬁigg G0ge Busﬁl?gql.tbyg lliﬁatgx%l &fz&e&n@éﬁx%@@rﬁ%&q&&@ﬁ&ﬂkl

~)441-(2- - 1)-et ino]-3-methyli -5-y1) -6-met -hi -3-yl)-aceti
)aCid e(th;,:|Qéosi(;??di%%gageé%géggac;r%pg/&ngrﬂ%dtcrm Seatu¥altc$:g )égl%f(:)ous %glle%mveas a?cfc(igd tlp enyl-3-yl)-acetic
(4'-{441-(2-chlasesphenyipethaxyicadibnythmr notBiniethyisoxpaoled 98- yhdhed twice with
-6-methoxy-bipheny{ 3y Dsacetic &%&%9&%@@@1&%&@@@&%@@% methanghtzmL) was added
AN aqueous LiOH (5mL, 5mmo ,.qand the reaction was stirred for 2 hours. The mixture was diluted

with water ancPesaridrya it eI AL e Combirg Bryshiliagede mateialisy BN 8 Rentrated to give
the title compaodimg. gel chromatography to give the title compound.

30 Step 4: 5-(4-Bromo-3-methyl-phenyl)-3-methyl-isoxazole-4-carboxylic acid

[00268] 5-(4-Bromo-3-methyl-phenyl)-3-methyl-isoxazole-4-carboxylic acid methyi ester
(7.26g, 23 .4mmol) was hydrolyzed with 1N aqueous LiOH. Acidic work-up provided the

title compound.
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Example 18: Synthesis of {3-Methy1-544-(4,4,5,5-tetramethy141,3,2]dioxaborolan-2-
15y1)-phenyl]isoxazol-4-y11-carbamic acid 1-(2-chloro-phenyl)-ethyl ester 1002351
[5-(4-Bromo-ph&mangiiethyl-isoxazol-4-yl]-carbamic acid 1-(2-chloro-pREfyHS2eHIF 18 er (3.48g,
8.0minol), bis(pinacolato)diboron (2.24g, 8.8mmol), and potassium acetate (2.88g, 32.0mmol) were
combined in 1,4-dioxane (200m L) under N2. The solution was purged with N' for 10 minutes, and then
(1,11-bis(dipheryl phis@hiiroyiersanetia)-1@didhforogbibid v th (@662 b Bigamddfvas added and
the reaction W&gﬂ%%%m‘%@g@qr&@ours, and then cooled to room temperature and stirred
overnight. The mixture was diluted with water and extracted with EtOAc. The combined organic layers
were washed W6 with Hrare 2 BHcR Ay Brine M EHE el MtReA§ 3884 TAgers were back-
extracted withdsiQA6!) The aewibided organic tayer STvieheleoeenvated anotie) residiée@5was purified
by silica gel chromatography (0-100% EtQAG i n ive the fitle compol ple 19:
Synthesisﬁof A??Pf 1T C??@%@%%ﬁ%ﬁéf?éﬁ@f&ar %’ﬁ?&%%&%—ﬁﬁé Hi QR
methyl-isoxaz it BupibipHshi A EaeBoRYHe Rt e M 3etin g Sy amorse e Gl 2pd the
{3-Methyl-544:(4.4.5 -teiramethybd 3.2 Asiexahoman-2-yibphenytkdfisaxazolFdey 1)-carbamic acid
1-(2-chloro-phenyl)-ethyl ester (0.100g, 0.21mmol), 4-.bromahenzpic acid (0.042g. Q.21mmol), and
potassium carB rt%"‘(%ﬁ%ﬁn%ﬂ%érﬁrr%% Cv@%?é%or%%?ﬁ%%ﬂw %’f %°E€%ﬁé“%§%é%%%). The
solution was purgédawithcN@rfapd@nnine e tadithepmpound.
(1,11-bis(diphepylRbesnbineyarieqsrslsisbigippalladimebh (03 Ag.moRimmehovas added. The
reaction was stirred at 70C overnight, until no starting material was seen by analytical LCMS. The
mixture was c63’r@h‘?&%&r’?ﬁ@?ﬂiﬁ'é‘?am'r%c‘éw:daﬁﬁle‘%ﬁeeat%ith water. The mixture was extracted with

. EtOAC, and thesermbifét Brganit tayierspivend elfiodtbyldsoomperittdlied iThe rsgldBe Was purified by

© preparative HRLC ta diveSthe, title up nnle, 20: <is of
R e i

r : 10]-S yl-isoxazol-5-y1}-biphenyl-2-carboxylic acid
(Compound 9} §IP]‘§¥€B;T?‘%3‘ZM%}EﬁW-%&$‘C&,%@,@hjfé“ffgiﬁ@tﬁ%&P,’ﬁ%,‘?ﬁ? 3?)%?8 aff2-y1)-phenylk
isoxazol -4-y1%iceaihamio.arid, 2-(2weblprephenyirathyk asievinethy 2bromobéazoate, 10and
bis(triphenylphosphine)palladium(l) dichloride were:. : r [ ple 17, Step 2 to
provide 4._{44f9f£18ﬁ|‘6f)rdgpgﬁ%erﬁl&;‘i’i&e%ﬁg£’(§/§é$ %ﬁ%frﬁ%@]ﬁ&%n%ﬁﬁ%yﬁ%%i%%%?%ﬁﬁﬁl henyt-2-carboxylic
acid methyl estésh {002 8893 - 04rrnal)-virsadded el Sro (pERY PetHERY CARITN T 1-3
-methyl-isoxazgh-wd-hiphenyid-samboxylic seifimethyliester (haimpaphintongthamol was added IN
15 aqueous LiOF éZmLéac[wd stirred overnight at room temperature. The solution was stirred at 40C for
3 days. The miXtt W npUrified by preparative HPLC to give the title compound. Example 21:
Synthesigof (S4ad1{@-@H(Bel ghdiyajeanhexyiiatbovigribiaplaginol-3-methyl-isoxazol-5-
methyl-isova@@M%Q%Qﬁgfﬁé@l)ﬁp%@i@gMCompound 10) 20[00239] Step 1: Prepared
according to the groce,dfure escribﬁzfd In I%zc(anff[e 19, S%egp iusin A methyLisoxazol-3-vl}-
3-methyl-544- (%47 Y Bt AR IR A o A R SR S A 13 B R R s iAoy Y tarbamic acid
1-(2-chloro-phényiethidhestér afdaRebramd phehsiac ictaeid. Brample B2y Sphitssistbf
 (4-{441-(2-Chigio-phenyd-atexGarhonvaumng-3x mehylisexasel sy feinhenyl-4-y1)-acetic acid
. (Compound 11) 25[002401 Followinglth,e procedure described in Example 17, Step 2,
{3-methyf'-°5 4 49(91::%}%1’*5‘:_ HPLC to give the title compound.
Example 37: Synthesis of 2-(4'-{4-[1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-3-

methyl-isoxazol-5-yI}-biphenyl-4-y1}-2-methyl-propionic acid (Compound 26)
Step 1: 2-(4'-{4-[1-(2-Fluoro-phenyh-ethoxycarbonylamino|-3-methyl-isoxazol-5-yl}-
biphenyl-4-y1)-2-methyl-propionic acid ethyl ester

30 [00272] Prepared as described in Example 36, Step 6 using {3-methyl-3-{4-(4,4,5.5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-isoxazol-4-yl} -carbamic acid 1-(2-fluoro-
phenyl)-ethyl ester and 2-(4-bromo-phenyl)-2-methyl-propionic acid ethyl ester;
purification by preparative HPLC was utilized.
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tetramethy141,3,21dioxaborolan-2-y1)-phenylkisoxazol-4-y11-carbamic acid 1-(2-chlorophenyfi-ethyl
ester, ethyl 4-bromophenylacetatc, and (1,1'- bis(diphenylphosphino)ferrocene)-dichloropalladium(H)
were reacted toRPIIE 48341 1- PCT/US2009/668106
(2-chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yllI-bipheny1-4-y1)-acetic 30acid ethyl
ester, which was hydrolyzed to the acid as described in Example 17, Step 3. Example 23: Synthesis of
(4'14-11-(2-Criaspphanyid-atib kywarbphsiaipibd:3-canbihyldsoxazbbRiHbroRenyb-31)+1)-acetic acid
(Compound 1%}{)}%% pq,g/gye% ? I,?@99%/068106 [00241] 3-Bromophenylacetic acid (0.3

u

Immol) was tre ith concentrat [furic acid in ethanol at reflux for 2 hours to give

(3-bromo-pheZacEtt- atid -EHiyresepe 00 2B ENERIHG I hrovetyldsoreeetbad n Example 17,

Step 2, {3- mewmcﬁﬂﬁ(ﬂ)@&ém%wmﬂ%&t3t@d@mm5@mayﬂmmemlmmms4 yll-carbamic

acid 1-(2- chloro ?‘[}13 { tam}/L ter S[ el}:{)(r:gS etili%oam é}(ec%tsgrkg %i(l 1-

bls(dlphenylphosp errocengsis rop Al adlum? Wer reacte to prowde{ 441-

(2-Chloro- phemﬂﬂ)l-@”th‘@ﬁyéﬁﬂd@hgﬂ@mt%}’%&%@th@ﬁﬁé&@&%@%@%ﬁﬁéﬁ}ﬂlé@vﬁlﬁa@éﬂ@hmd ethyl

gsger(whiCszglalshﬁdrMQs; q@tm@ea&i&@s&deﬁﬁe@@p@m@m@& HheSig@ud Fa@ample 24: Synthesis of
4'-(4-11 or et mlno

10methyl-isox3Z4F: Qg r%“ ﬁ%ﬁ Sa TR ga”éﬁlor%%%%ﬁé%’)%‘b‘?ﬁﬁm fayers

3-(4-Bromo- phmylyg&@plwmcva@m dtieyl esierwasprapard thaccotdingtorthégrbeedure described in

Example 1p, %&Hg@ﬂﬁ:@f(pé%%h%mw}'c acid. [00244] Following the procedure described

7, S

in Example 1 lﬁﬁg methy1-544
tetramethy141E5 SHBLHSS §ht ph“emﬂs&gﬂ?w S LN A M
- 15phenyl)- ethyhaﬁt;&ﬁsax(xéebfeft}aaphenylﬁpmmmic &t Eomypasidr7and

bls(trlphenylpk@gﬁqu‘@)ppl@gmm@&g{gﬁlg&%were reacted to provide 3-(4t-{441-(2-
chloro-phenyl)-et e%calrbon amino]-3-methyl-isoxazol-5-yll -biphenyl-4-y1)-propionic acid ethyl ester,

which was hydP8i4et-tdigaiserrzadsdé freseahhite S+ Srepdhedafinle 25: Synthesis of
4 {441421Chl&fﬁaﬂhﬂﬂyﬂﬁ&mg\(oahﬂﬂy@%ﬂﬂ&ﬁnbmcd in THF (75mL). Boranc methy]

20methyl- |soxaz% 5 cyI 1ngétep§ 1)4§cet|§1 ac agj g&n&g}uﬂgmm&tgso élgleFollowing the

procedure described in 544
tetramethy1[1 @@}&@M@é@éﬁﬁ?%m %ﬁ@ﬁﬂ@?@dﬁé%M’W@P-c%ﬁw‘f@%@éeﬂw@%ﬂ%rophenyl)-ethyl

ester, (3-bromgrfidares phenbpcaticcacidieihy ke sternapg {dicliayer was concentrated to give
bls(dlphenylph%qumo ferrocene)-dichloropalladium(11) were reacted to provide (4'-{441- 25

(2-chloro-pheny 1} 616Xy Carbonylamino]-3-methyl-isoxazol-5-yll -6-fluoro-bipheny1-3- y1)-acetic acid
ethyl estely whidktplabSHydiotyre phen el avidhnd-dextibd o IhEskamidadd (Ridp(B claaimple 26:
Synthesis of (‘bﬁ@n% - Blro-phenyl)-ethoxycarbonylaminol-3-
methyl-isoxazol-5-y1}-4-fluoro-biphenyl-3-31)-acetic Cld oun ) 30 02 6] Following the
procedure des@?ﬂg ;ﬁ%fﬂ%@i“?’ig}éﬁ"?}’ B‘Sﬂﬁ‘é %:(’(2?‘ %@g (l%Z” 35 JR) -
tetramethy141(3&]1:&:0)@1@0}7@’5&1:11&2@16@éﬁyikzebxawdiyﬂaiymca}@am@Oambll ¢2dchlorophenyl)-ethyl
ester, (5- bromg'}%‘gwgo%%ﬂ}flgz% d?%‘iﬂ%l?%é ' @Bined in toluene (100mlL) and stirred

ic

(4, 1bis(diphenylpho$phino)fefrocenc loropalladium(ll) were reacted to provide (4'-{4-[1-
(2-chloro-pherf PREtHBY £8P boFSARHTHGS- %’%‘"éiﬁ‘jﬂ%%fé‘fiéhfli%lﬁ“ﬂlﬁ”dfd’W‘ﬁgwl“élcﬁl) acetic acid
ethyl ester, whighcvasygdrolyy ab I ie@aeid:ascdass)ibEid inoxampléntify SteprSstiiample 27:
Synthesis of (4 {44 [ ny1):-ethoxy
5methyl- isoxazo 5 %/ii%&glpﬁeen?/ f}g );e;tc%t@ag%( ﬁ?alrt% ?‘?S@%%L ?C%Wp%h&ﬁ}j%%L(Eogzhﬁr%leTo 4'-
t441-(2- chloro%ﬁeﬁwjaéffﬁ@@y@aﬁ%&fwﬁhn%ﬁa@rﬁﬁéﬂa%aééia%nwlwbﬁe YHAly1)-acetic acid
(0.050g, 0.1mmep ¥ kenzene (témbidad Ethanehrdrelanviag)asidac Qiisirthilsdddiazomethane
(2Min hexanes 0.1mL, 0.2mmol), and the reaction was stirred at room temperature for 5 minutes.
Addltlonala?trlme%ylyIyI)dlazomethane ic(2M in hexancs; 0.25mL, 0.5mmol) was added, and the
reaction was stid ittt fobromophenylacetate (9.72g, 40mm01) bi%(pmacolato)dlboron (12.2g,

48mmol), and potassium acctate (18.8g,1690mmol) were combined in 1,4-dioxane, and

the mixture was purged with N, for 10 minutes. 1,1-Bis(diphenylphosphino)ferrocene)-
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starting material was seen by analytical LCMS. The mixture was quenched with water and extracted
with EtOAc. The combined organic layers were washed twice with water and once with brine, and then
dried and conc&¥r#ed7 ke residue was purified by silica gel chromatog?Papii 288848 Et0AC in
hexanes) to give the title compound. 15Example 28: Synthesis of
2-(4'-{4-11-(2-Chloro-pheny1l)-ethoxycarbonylaminol-3- methyl-isoxazol-5-yll-biphenyl-4-y1)-propionic
acid ethyl estelid{Coompbatichi ) (D084 8] (Stepll wEoadtat dubtormeashenyiadettd @837g, 8.8mmol) in
THE (20mL) gt - 78 was.addeshithinm Risimetiysivhamide.AMdo hexangid i #mhkd 11.4mmol),
and the solution was stirred for 1 hour at -78C. lodomethane (0.71mL, 11.4mm0|).iQIIIaF 20 (5mL)
was added, astiteefeRdibiNas THa N RBITE AT RSB TIre 4 M aEa g HlERZhed with water
and concentraigst vhitevreside tvasddiss diveddrit0deandiwasheddhvee timdssnithdiater and once
e o AT RN AR A RRERIAI, Aci s cude malstialwarbufed by siica

gel chromatograp Ac1n hexanes) to give 2-(4-bromo-gg1§n [)-propionic acid ethyl ester.

25[00249] Stefheerisliowiaig thes protisd twestisg gsbeuamatsesmapyd 479" GG E8mpound was

prepared using, 13-methylk24dndAiS,5-tetramethy1[1,3,21dioxaborolan-2-

y1)-phenylkisQxazql-4-y|l- |c.acid 1- 2}{: oro- Xhen D-ethvl.ester, 2-(4-b henyl)-propionic
acid ethyl estesrt,egrgd %iék%%%%%ﬁ%i%ﬁiﬁ%ﬁpﬂﬁuﬂp m‘”(cffg’ %ﬁgﬁ%‘r‘ﬁ% %&“}ﬁégﬁﬁ%gg{:fn by preparative
HPLC was requirbiph8af:darhleedo acigethukesief

2-(‘(;'-({3-190-(2-%}19%%@ oF g%%fﬁh&%@f}:gfﬁ@ﬂaylagaMb%_mpﬂaﬁﬂaiﬁm. lfé=yl%1}HhMBﬂyl-?-y11%-péopiogic
acid (Compoun r according, to the proce cribed jn ple 17, Step
Caing 2-(1- (ARG SREH, 1 SES a re OTS  e aay Br 7 eyt 4y
- propionic acideityl esteic Eowniplec36: Systiieismof), dichloro-
| 2'(4"{4'11'(2'6:1Q@f&&%ﬁ%@ﬂhﬁ%@ﬁ&ﬁﬁmﬂ%@@@%%mmo})_ﬂ and sodium bicarbonate (1.7g,

- - y 4 .

S5methyl-isoxazol-5-y1}-biphenyl-4-y1)-2-methyl-propionic acid (Compound 19) 1002511 To sodium

hydride (0.859@-@5%%’81@ a?iﬂbfaa‘b%‘h%r{é%@?ﬁé‘fﬂ%%(éﬂﬁ?%%lj“lﬁ%ﬁﬁeeatﬁﬁ?o‘?’r%sé%rf & (8omL) at 0C

was added ethylsd-brompphenylaeetate:(2s ek Qi nmmot) ddropwist yanpltife déaction wds warmed to

room temperatyie and s £ ik NIOUTS, Hae IS AR GHENGREAEN water and IN aqueous HCI
extracte h bi

(20mL), and then 10 with 1:1 EtOAc:hexanes. The combined organic layers were washed five
times with watStearf @it MihiarichiarnhenEbratbregubondaeingstmiivd s dkiracted with
EtOAc. The comhingreasganip-layatsvigre dried and concentrated, and the residue was purified by
silica gel chromatography. (0-20% EtOAc in hexancs). Further purification by prepatative HPLC
provided 2-(4-Eer(gﬁﬂf%ﬁ%r[é%ifrﬁé%%ﬂ?p?g%} ?ri%%’é{l%c%#%/ ygasnt%}ﬂé:[oéz 2] Fo?lowir?)é_jthe procedure
describedin Ekihmpld-47)Stessacii iesthgitss 438 4 dmoml) in MeOH and H,O was treated with

tetramethyl-[1, 3216 axaReralan 22y knphenkisexazelodyislseasbanc @citkitkit2wohiarpphenyl)-ethyl
ester, 2-(4-bromo-phg{}}ll)-_ -meth¥l- opionic acid ethyl ester, and bis(triphenylphosphine)palladium(ll)
dichloride werd A% f&*ﬁ?&%{&% ([4 f 44142- chloro-phenyl)-ethoxycarbonyl
amino]-3-merhikisapla 6t-SvylhdsiphEhyd -4y (R RLriefEilorpaptepibrid esierERyY B8tEe fdrther
~purification by R]@%@%@&H@rﬁ}-‘ﬂﬂﬁnEﬁﬁuzl[?ﬂﬂzﬂh@tﬁﬁ%’i‘mhyﬂﬁﬂ|§@&ﬁﬂ@umm‘8§2id as described in

*. Example 17, Step 3; purification bz preparative HPLC was utili ed.l Exgtrrr}[i)leh3l:l§ynthesis of
2-(41-144%—(2-%%6%%%)3@[61 St ATHING 3.2 dioxaborolan-2-yi)-phenyil-
methyl-isoxazqlrbpyliniiplorinathvd egte)-propionic acid (Compound 20) 25[00253] Step 1:
5-(4-Bromo-phenyl)-3:methylispxarale:4carhaxyic.acid- 4, 14.2mmal was.dissolved in toluene
(150mL). Trietl@%?‘n%lg%%}%aééﬁé 15 61mn.rnQI¥)RIv%as 'ad_dé%, ollowed by iip))henfllpiosphoryl azide
(3.372mL, 15.6¥arienc afd shelmiaira WS Shree T8 1B %hinutes. 2-Fluoro-alpha-methylbenzyl alcohol
(29. 15.6mmolswae.addedsand thereantionasisided et 8@ yduemijiitnithe hisrtamivias cooled to
room temperatult;eb?ﬂgegﬁgﬂn@&g&%@%&gﬁi&% :ﬁcﬁd&ﬁv\{v&%partltloned between with EtOAc and

water. Théoorg%’lﬁic ayerwa 2d 47times with water and once with brine, and then dried, filtered,
and concentratéestnd wrsaksidasivad PUrnewsy Gifte et bmatsgrp R e idadd-10000 WO
2010/077883P /4§ 200906816, EL0AT In hexrres)dayiveny! ester and 2-methyl-2-[4-
[5-(4-bromo-phenyd)- 3:methy-qaxazol-4oyll-carbamic adid T (2-lupta-phigaylsethy! ester.
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Step 2: (3-Metby1-5-14-(4,4,5,5-tetramethyl-[1,3,21dioxaborolan-2-y1)-phenyhisoxazol-4-yh-carbamic
acid - 1(2-fluoro-pheny1)-ethyl ester 51002541 Prepared according to the procedure described in
Example 18 us 154761 mo- phenyl)-3-methyl-isoxazol-4-ylkcarbami& QEig2009/068106
1-(2-fluoro-phenyl)-ethyl ester and bis(pinacolato)diboron. Step 3:
2-(41-1441-(2-Fluoro-phenyl)-ethoxycarbonylaminol-3-methyl-isoxazol-5-yllbiphenyl-4-y1)-propionic
acid ethyl eststdp0258} RrefiRiet(2¢Cioaingten thee froced oherdbauiitsd-d-mdExdrisplab¥-3Step 2 using

{3- methy1-54V4h(g?p4h§n§ﬂ§§ﬂ@§mmg}_%m;gxﬂgproIan-2-y1)-pheny|kisoxazol-4-y11- carbamic acid
1-(2-f|uoro-ph"eﬁyl)-ethyl ester, 2-(4- romo-phenp{?-ﬁropioni_c acid ethi ster
{

+-DIC , I d
bis(triphenylpH8&HhiPrehperdidermediehioAdRl o iRy prdpatatly 'ﬁ%’ﬁ%?’i%’llowed by silica gel
chromatograpgisnwastsiizachohbatiefod-3-methyi-isoxazol-5-yl }-biphenyl-4-yl)-2-methyl-
2-(41-14-[1-(2-Fluoro-ph n}éllé)retthoxycarbonylamino]-3-methyl-isoxazoI-S-yh- biphenyl-4-y1)-propionic

S

acid 1002%6115?1%}83}%& as déséribed in Example 17, Step 3 using 2-(4'-{441-(2-f|uoro-shenyl)-
B Example 32:

ethoxycarbonyistnints]49: Measis 0k a6 =By ipReiienesheBrbm SHiey sth oo rd
Synthesis of 4{dir{f1dok{ZAENProphanyk)eihoxyearbPragminidICompound 29)
20methyl-isoxazol-5-yh-biphenyl-4-y1)-loutyric acid (Compaoungd, 21) 1002571 .\ 1\ 5
4-(4-Bromo-prll%’ﬁ%%l])-Fbotﬂ(fl‘?“l%1 E:%/Igﬂ%/% ergtgﬁ%v&%tg%plpe%)éar% %%0%0%%% %) ?ﬁfg Broocgg%nl}él)dBescribed in
Example 23 usieild-is=brohioghenyiibistand iR adie-loopsderbiiswihg e drddediifedescribed in
Example 17, %ﬁe{? 2,’5{33-’{@&%{49&%5;5-‘?1‘}3@}ﬁzﬁébmlana—yl_)uphenyl]-pmpionic acid cthyl ester were
tetramethyl-[1,3, g%oxaborolan-Z-Y&#égrgi?%glsoxaﬁéol-dgyl -cagabr gyg Eia'n%il(ljojlig(-%n-gtglqro-
25phenyl)-ethfIEER B oG FrER 1 DO Aeia ety BLEr ana™ Y
~bis(triphenylpliesphing)gatapions(#) dichioribe wepeoreaststk thyprowideticiasdydnpyzed

Chloro-phenyl)-gthoxycagbomylamingl:3:;methy:ginheny1-4-y1)-butyric acid ethyl ester, which was
hydrolyzed to the acid as described in Example Step 3. Example 33: Synthesis, of

1 .
41-14-11-(2-CHrSrnith PR e aifboiyl ihéit%‘l‘éﬁ}ﬂ’é‘c?{wilé%i‘(%{?&ﬁé{}ﬂy ABHEA = 3-carboxylic
acid (Compoun@:B)isbRRah 31y SibipHend-{4-Biondepienyd § Conpihyili3xazo1-4-yl]-carbamic acid
1—(2-chIorophﬁg}gﬁ%%@%%rs(%&%%}%%ﬁn{?%a}ams8@5@9&5@%@_&4}9@!@9@@%&@gﬁ , 0.55mmol),

and potassiu (0-190g, 1.37 were combined it A 5mL), and the
solution was peigfetRnatsIREdeFeradingafhe PrsadikrIm PRy b REEpNmME) BEifa il 8,053,
0.05mmol) wagnagidegicansitheeasiicRwasdusgeckwitho)2:tesan additional 10 minutes, and then
sealed and stirred4atF%8C overnight. The ixtuge

w artjti , ter, and the
aqgueous Iayer[g'%f\;/als ex?rvéil&?étc}il'3 |f%cﬁbr/ic.e&f;ﬁecgoﬂﬁn )?%3 %?g%%ﬁ%@?ﬁ%%ﬁ grr%ég’c%vgr MgSO4,
filtered, abd convbritistasohAd therfusiirsit 88 guifider synbrapbreivectip et toldiib e title
cor:npoundb- Efs@ma#}%zﬁﬂ;aﬁgqamgﬁfé%:@ﬂeﬁﬁrﬁml@mﬁcﬁa@@mgm%)t reacted to . |
ethoxycarbonylaminol-3-methyl-i ol-5-y1}-hiphenyl-4-y1)-acetic acid (Compound.to23) [00260
Stop 1 5-(4 L ETO e OB A A T e CORAS b1 e S BN Scid anc
1-(4-chloro-2-fllibtaghepyietharnpiwereciésibid dsés, ddseibesiniPxavhie B1208iép 1 to provide

(4-1441-(4-ChiorQsgs{HH0r0:pRRaY )step 3.
- ethoxycarbonylamino]-3-meth I-|soxazol-5-ylf-b|phenéll-!%gé_lg-acetlc t?j\e():ld ethB/(I) ];aﬁter, 1?490261] Step 2:

Excess lithiumiHgtBlidd: waahsslad 1d4-sbiGeh6r Mg sy carbonylamino
fluoro-phenyfi-siftbxyBatberiydamibyiksayietyy)-jsopambt-deidl(C-impremy 4y 1)-acetic acid ethyl ester

(0.1000. 0. 19k I IISIHANGL ARTaAIRLPRRLING ISariamas.aTpd akioaR Rmpgmatre

overnight. The mixture was dcidified with 1N aﬁueous HCI and ex with EtOAc, and the
combined orgarrthiyersnbredhiebamisraad Hhdl Grdemirady T Yaidiatwad bhnfied by
preparative HREfadRigNg the [Hile: camparmgi)-phenyl]-propionic acid ethyl ester were reacted to
36 provide 2-(4'- {4-{(R)-1(2-chloro-phenyl}-ethoxycarbonylamino]-3-methyl-isoxazol-5-
yl}-biphenyi-4-yl)-propionic acid ethyl ester, which was hydrolyzed to the acid as
described in Example 17, Step 3.
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Example 35: Synthesis of (4'-(4-[(R)-1-(2-Fluoro-pheny0-ethoxycarbonylaminoi-3-
methyl-isoxazol-5-yll-biphenyl-4-y1)-acetic acid (Compound 24) [002621 Step 1:
T-FluoroacetopMghene@y(28y, 180mmol) and (S)-(+2-methyl-CBSoxazabomslitlirres(6 @2 22mmol) were
combined in THF (200mL). Borane methyl sulfide 25 complex (2M in THF; 59.4mt, 11 9mmol) was
added over 20 minutes, and the reaction was stirred at room temperature for 30 minutes. Methanol

was added, anckinepraixdusgnsasiver ke drugywilkhtbiciaraipréane and-waiey-theangeris layer was
concentrated to give R}}%%?ﬂ%% o-@ger_l J-ethanol in 90 6% e.e. [00263] Step 2:
A R g

5-(4'-Ethoxyca%or?§?metc}]1yl- p ﬁ§/ -Isoxazo carboxylic acid and
(R)-1-(2-fluorolshtsh yiceatedrio igrerd @ sctedncdids SHpdtuing kanipheose: 1 eap o peguitle
(4'-{4-[(R)-1-(2fuera-phenyti-sthoxyeathonylamiroltdonehpisexazalia=yll-biphenyl-4-y1)-acetic acid
ethyl ester5 [09%64 St%%ﬁ) ﬁ: The title gorypound was prepared as described in Example 34, Step 2
using (4" yanometnyipnenyiboronic acid.
{4-[(R)-1-(2-fluBraugire A1 3exthosis od 5 cH yayaires]<Bipiddmplind ey 35metiybiphenyi4-yil)-acetic acid
ethyl ester.  Exampie.3f ®Nhesia b Prddvi{ B &flueresphany kathoxycarbonylaminol-3-
5methyl-isoxazoI-5-y1}-2'-m‘%¥hL?—bi h n%%%}%ﬁétﬁic ag#dﬁ, (Cam ou})r;% 25§ Step
4-Bromo-3-meWWB&‘%’SVT%ﬁS%Wé‘%@%&%T ¥ -@ra‘i‘ﬁ’oééi-sf‘ﬁ‘@tﬁ%'é’ﬁ%?ép gigt s ®d:0mmol) in
CH2C12 was addedBINH-(8rdamli atadl Ryeld( Dyloxatyhehloridey [ 3s@mdnd42mmol) slowly over 10
minutes b%sy@pg%m'lég@lg)%g&ﬁggrma%w_red for 1 hour at room temperature, and then concentrated to
10give the title compound. Step 2: 2- 4-Bromo-3-rpeth I-benzo 1%&6—methyliminol-butyric acid
methy! ester [Jo2EBIT &1 Symhssisehdathdr, 631 CHdruazpddy Ahhipkerdidytilofuran (300mL)
. wad added 3-methxaming davbrninaikl R BIesiae(bilagy Haenmahpsaiawed by pyridine
“(3.2mL, 40.0 nd the reacti as stirre ernight at room temperature, 15Solid pyridine
hydrochloridmg%j ?h%sﬁglgl?? sog ?ﬁéwn”?&%?gev{v% % dgﬂeagﬁt{e%y{fr?dr?ﬁ%ggé Ras Wakhed three times

with EtOAc. The®smibitred(Bdlirigristerdeohcdhtt 260 @ e drmwD Btosects0dmiL), and the

mixture was washegithertimesowih walef, 7 bemaasgauslayebasiseparatediand back-extracted
with EtOAc, ang Hj]e. omhined @r élhc'la ers were drie wg&,yl%S% , filtere ,tand‘tcon etntrated to give
the title compound. 20 te%%‘:) %ﬂ r%%%c-ﬁzrh“éﬁ?l?/?%%e%y “3Tmet y-}lsr%fé’zo?éi%-gé 8xy|ic acid
methyl ester 10026Z2ef4tBeomoriihelhs/ Midneoyas) c8a(E ) atvstiaplintinotsblutywesaltisbmathyl ester
(40.0mmol) ang hisikexylpmitedwsdrachigride 2-20rHlnmeb vere. sombingd Racsisacid (100mL)

and stirred at 60C overnight. Tfhff mixture was concentrated, and the resjdue 25 was partitioned
between EtOAGSEFRALE "ESHPAtEHPAGTED 0% RERTEED'S Whk QRRYBhE AR YBLidual acetic acid,
and the oegan [Eﬂay@la&as&mhm‘m mmm@ww&mmmmﬁmnmbmu@meous layers
were baCk'eXtEQﬁiﬁ%M‘Hf]}EJ%%nﬁE‘Qcﬁﬁ?&%}f—?ﬂgﬁl@ﬁﬂx‘a@ﬂéﬁ%@&ﬁﬁ é’é’t%ﬁ@'ﬁlﬁ[?a&ll‘i%ﬁ , and

urifie y

concentrated. The crudé material was puri by silica gel chromatogra o give the title compound.
30Step 4 5- (AP BT, PR LT SHHER F3Sb e A BN Al b0 2687
5-(4-Bromo-3-meiypkenyt)Shnebhyiiisoxbiole-d-carboxpl o dsidhyiedwd edter (7.269g, 23.4mmol)
~was hydrolyzegz%t[pﬁyh@%g&qs LiOH. Acidic work-up provided the title compound. Step 5:
- [5-(4-Bromo-3-methyl-pheny1)-3-methyl-isoxazol-4-y11-carbamic acid (R)-1- (2-fluoro-phenyl)-ethyl
ester [00269] @(aﬂmlsﬁ?é@iﬁm@ﬁiwﬁr’u‘ér@rj\@mﬁt WRisbphs Bt eieasRONEIZBI L. 789, 6.0mmol)
was dissolvedivaipiuengi 3iphleyFasthamineit@2mbem®dH)nmnol) was added, Sfollowed by
diphenylphosp&gﬁl{_a@g?_ éﬁ3l@]6h6'6wm0|)’ and the mixture was stirred for 10 minutes.
(R)-1-(2-Fluoro-phenyl)-e ano f .éﬂﬂg, 6.6mmol) was added, and the reaction was stirred at 85C for
3 hours, and thgeevEesisirnkeron 2 ATpdrattee s indide e bbreetifaddd)-and the residue was

diluted with diglRremetbhang2nshRidfied oy silicagptahranatogranby Jagivedhe itle, compound.

10Step 6: (4'-{4-[(R)-1-(2-Fluoro-phenyl)-etho rhonylaminol-3-methyl-isoxazol-5-
122y IR ) AR QUAS dhor O Ol S e B3

minutes, and the reaction was stirred at room temperature. Agueous work-up gave the title

compound.
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[00270] [5-(4-Bromo-3-methyl-pheny1)-3-methyl-isoxazol-4-ylkearbam c acid (R)-1-(2-
fluoro-phenyl)-ethyl ester (0.350g, 0.80mmol),
[4-(4,4,5,5-tetraYRetipf 178 P]dioxaborolan-2-y1)-phenylkacetic acid ethylpgspftj(grg fﬂf%@ﬂﬁlgﬂ,ﬁo.%mmol),
and sodium 15bicarbonate (0.235g, 2.8mmol) were combined in 2:1 DME:water (11mL), and the
solution was purged with N2 for 5 minutes. Bis(triphenylphosphine)palladium(H) dichloride (0.030g,
0.04mmol) wasteadel¢&H{aBdothe-pbantidi-mathstivexh e Godi R bamsg R @D WIRetY; the crude
material was QH@@&?V silica gel chromatography to give the title compound. 20Step 7:
(4'-{4-1(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylaminol-3-methyl-isa [-5: .

yfl-V-m ethyl_Hw%h?r_(&:%_()%&f@%‘l&gwii()&ggle—ﬁl-carbow){w amé{%%g g,%&'f'mmoi) 1

{4-[(R)-1-(2-F lslese- poeny ] wethaxyd arbbmidamind$-Sahethiisoka kdlonusd| by

2'-methyl-p 'phcﬁéﬁt%'g“@{hlg%% ica6id eshyhestst 62,2889 9,53Mmapyasvavalyzad vith, lithium

hydroxide'in m ater, and the crude material was purified b_}/ %_Zpre arative HPLC to give
the title comp8adarEariprddr: Siihsaerston v szt 307 Rt PE PRI STHBRES B dhylamino1-3-
methyl-isoxazglrriti-aiphesyl oAl 2dmathyhpropreditraciti (Cim purvd 28)Stepr Tas
2-(4'-(441-(2-Fluoro-phenyl)-ethoxycarbonylaminol-3-methyl-i Z0l:5:yilhi Jefsy1)-2-methyl-pro
pionic acid etﬁ:y 8 %Qr‘@&%(}e%] %é%%ﬁgg}%%c g)g rf%%%%ﬁ{v(gr%@g%%cg%@éﬁgnﬁc '
t3-methy1-544x(dcarEsHir teadaprmrayhs e 2pieRubbrolan-2-y1)-phenyll-isoxazo1-4-y11-carbamic acid
1-(2-fluorgphegyd setly| esiemard e bpacerbaxyaPhonethyingp ponicbsidebipiaster; purification
by preparative HPLC was utilized. Step 2:
2-(4-{4-[1-(2-FribrapRErS LR &/&Arbonylamino]-3-methyl-isoxazol-5-y11-
o -biphenyl-4-yl){@EmE[Mﬂ—|ﬂmpi@mhﬁaﬁiﬁ3[®mgji@)(@01—4—yl}—carbamic acid (R)-1-phenyl-ethyl
- {441-(2-F|uOrOé‘RQ%Iél_yé)ggmpﬁ’l[@Qﬁ[ﬁ[@ﬁl@@kﬁe{ﬂﬁIt&&{ﬁ;ﬁ@?ﬁﬁé@b‘t@r&rﬁl&—yl)—phenyi}acetic
biphenyl-4-y1)-2-met yI-pr%%ionlc acid ethyl e_sggzr %&?1 m(%é) Lﬁ Me rr}%ll c‘ (‘)Vngtlé) was btreated with
lithium hydroxidés @Rdesey 55 el RN 450 SRtY AALEE - %idl the Teaction was stirred at room
temperatuse. Apabiiieald CMBviRdicated that stadtithgminteriaksasstlvpiebeftr $dHe!iBaction was

stirred at 80C gverpight, .The mixte aliagd wilh,HE) (205 andmatragted with EtOAC.
The combinedadggﬁ%?%%eg}%ﬁ\?v%%ﬁﬁog gv‘\l/[ﬁfh Wateg,@ dried,]gkr%éon?:%ntrat , gnd théa residue was
I

purified by topréfrskafiddii TREERevaRRIERRS B Derghat A B3pa g@@?eé?/%&ﬁeesniétb edat
(4'-(4-[(R)-1-(2e@bleverphenyil):- ethoxycarbpayitamin obB<mdtiyiisoxdi®. Baglhbiptrenyl-4-y 1)-acetic
acid (Compound 27) Step 1. (R)-1-{2-Chlorq- ’ 412 G hlesqagetpphenone (8.4mL,
65mtnol) and (%3596- Srﬁ’é%wf/ﬁeg%@ %@%b@ﬁ%%%@@%&.s mmol) were comgtﬁltr?e in THE (75mL).
Boranc mesthyldsisiteoieilextigrtdrambonoepisnst, adiirsnidbas atst slRY Y8 fRltes, and the
reaction was stigreealsapm teropenaiue: igadonmioytestivied-dowasatided, and the mixture was
worked-up with CH2C H20 _organic layer y atrated 1o give the:tiflg,¢empound.
20Step 2: [5-(ﬁﬁ%%ééﬁ%&%b‘@fﬁl@gig%(a‘%oqﬁq%-%%gﬁ%ﬁa%gs g(%-%-\fzegméﬂfg&gheny1)-ethy|
ester [00275] 5H@iBretivorilenyl)-3-methyl-isoxazole-4-carboxylic acid (10g, 35mmol), (R)-1-
 (2-chloro-phenylysaihanol(6,6¢:#2smmmals-tisthylamine LML Hormapnandiliphenyiptosphoryl

- azide (11.5g, 42mmol) were combined in tolugne (100 and stirr ) , nour. The mixture
was concéntratedl ARG hE Tedigiewas! ﬁ%‘ﬁféﬁs %;éé%%rgt%)% 8??%%2%5%%@%@%&} tOAc in

hexanes). The iselatéd product wasided’ 3l fedin b mhérarrssacets et ghvede title compound in
>99% e-e (by ‘%Qirﬁ‘é&ﬁﬁe%&ﬁj{%%@Ri%r‘é%ag%&@B%ﬁ%@%ﬁtl@ﬂe@bem&rﬂsmma?.9 min minor
isomer 32.7 min?.1 Step 3: 14-( ,4,5,5-Tetramethy,|—[]E3 2idioxal Qrolag_-z_-alll)- he%u}gcetjec acid ethyl
30ester [002761Ethya ARG HHER VAT BIAIE RS 7oY. HENTRBH i€(BIRACOAD)dboron (12,29,
48mmol), and patassiim asetate-(18:80yksa0Mitoiiwele ommnibired tingvd thidikkne, and the mixture
was purge3% with N2 fo&]hqarb%igp%e%.at]a,ELI(,T%(Qij%e_nylphosphino)ferrocene)-

compoun
Example 48: Synthesis of {4'-[3-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-

isoxazol-S-ylj-biphenyl-3-yl}-acetic acid (Compeund 43)
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dichloropalladium(ll) (3.26g, 4.0mmol) was added, and the reaction was heated to 80C for 24 hours,
and at room temperature for 2 days. The mixture was diluted with H20 and extracted with EtOAc. The
combined orgafi© PAYE$E#ere washed with 4 times with H20, once with Bifé/2p/#&4odried, filtered,
and concentrated. The residue was dissolved in 5 CH2CI2 and filtered through Celite to remove solids.
The filtrate was concentrated, and the crude material was purified by silica gel chromatography (0-30%
EtOAc in hexapeshtoidivenibetitheicacaposrid cBiepsér and bis(pinacolato)diboron were reacted
(4'-{4-1(R)-1-(2-Chloro- -eth aminok-: -8 2= yl=hiphenyl-4-y1)-acetic
acid ethyl ester 6‘“[861’2‘”‘%ef%éﬁ%ré?n%%‘?ﬁ%%ﬁj%%ﬁ '-gié]%gﬁk%%lggcig}?m-l -(2-chloro-
pheny1l)-ethyl et iacely, &195RbHS2-(4,4,5,5-tetramethyl-[1,3,21dioxaborolan-2-y1)- phenylkacctic
acid ethyl estgnds2 goif-6mmal peichiorobisitiphanyiphosphinspatiddionttdnéeRsy)Kr35mmol), and
sodium bicarbonate (1.7 ./mmol) were ined in DME (30mL H L), and the
reaction was srﬂﬁ%ﬁ'_ﬁfg)é %ggyfl(?} f%%lﬂ Fs%%ﬁ@?Z%gﬁge%rﬁi’%ﬁf?h%%%%et%%m%{r%i@l was purified by
silica gel chroma8itapyp @465 Epbaw ihasexaites iy igive thedtitle compound. Step 5:

(4'_-341-éng)Y-é]-(Ef&?&?{&mygﬁgﬁaQ%M@arggwér?wm@]w%rmeﬁbm&omamieaﬁgmi@lﬁﬁfgl-Alrl-ylz)éacetiC
aci - (4-[(R)-1-(2-Chlorp-phenyl)-ethoxycarhonylaminp]-3-methyl-isoxazol:5-yll -
RS (A IR S R R R S S
hydroxide (1gv28:Brumbj)ralydethie teastionswesshinten Eew®. Xchdie Work-up provided the title

compound, Exaiaple 3% SyRthasis Pi A4 AidliR)irierGhiara-ahenyhlsihgmusasionylaminol-3-
methyl-isoxazol-5-yll-biphenyl-4-y1)-2-methyl-propionic acid (Compound 28) 25Step 1.

2-Methyl-244- {30550k Safiinbgry-rasbs é&%ﬁ%@gi’é’i‘pw LHleny]- propionic acid ethyl ester
/100279] Preparedasdesdrped noExample d®esing 2:ibiGnitepReliyd) 2ometiydprogionic acid ethyl

- ester and bis(pinacoltO)dIbArom. . 38R 2iq (R)-1-phenyl-ethyl ester and 4-
2-(41-{A-[(R)-1 2-E:h]E)ro-phergé;g;gthoXyca}b%n)ylal?n?%I-%-r%]”lgt%e l-isoxazol-5-

30yll-biphenyl Abyrycorbaaipeprbsionic Hd iRV PT0Y80 'ﬁ?é?ﬁl?%!(i‘*é@%é]é%%& in Example
36, Step 6susingieyd-bsamampbenyi)3tnethyipisoxazabdaxdiecribarint @eid which was
(R)-1C-chlor phenly iyl sSEr S ATV .

(4,4,5,5-tetram ioxaborolan-2-y ny Fproplgr?i'c acid ethyl ester. Step 3:
2-(4'-{4-[(R)-1-Ex:@milsriAphantheyseththiddb G Ric B R bRy ROR S ey tamino] -3-
yli-biphenyl-4-ydordymiethivbpEopionignasid- I0A284diRraparedmpodasaihed in Example 17, Step 3 using
2-(41-14-[(R)-1-(2-chloro-phenyl)-ethoxycarbgnylamino]-3- yl-isaxazol-5-y11-biphenyl-4-y1)-2-me
thyl- Spropioni€”§&id fé‘fﬁ?ﬁ? EeLE(? Qg%%ﬁ%gﬁﬁczr )C/}élfﬁreﬁjg%nlgfe T §O§X@? o

2-(4'44-[(R)- 1_éﬁ;ﬁM@@g@MWL@thmbﬁgﬁaﬁhﬁbﬂS@mZOie-4—C&1‘b0xyliC acid and 1-(2,6-
methyl-isoxazQlgaylissRinh sl raeiivlonreniania acit (Gompound 221 [00282] Following the
procedure described in Example, 36, Ste .6,%5%4$r?}m0-fhepxl))[3- rrg.et{h&/é-istgﬁaz\_ |-4-y1]-carbamic
acid (R)-1-(2-flﬁh?él’ﬁ?-féﬁ%)ﬂl@fﬁ‘}ﬁég’t‘@gﬁW Sty Riphenyl=-ylj-acetic acld ethyl ester.
10[4-(4,4,5,5-tethaimetsyivii3y2}dioxhbaroland2sydhadhe Bytigropibriiemeéid ethyl ester were reacted to

_-provide Example 51: Synthesis of 2-(4'-{4-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-3-
’--_2.-(41-{44(R)-142-Flﬂoro-phenyl -etho%arbonylam|n01-3-methyllsoxazol-5(;fyl -bipheny1-4-y1)-2-me

nethylis 1
thyl-propidhic aesghatisasagel-W ey hymyibydry8-pranienic s d£Semmedd £ample 17, Step 3.
Example 41: Synibw Sisiioh2nf4hd4teR)nire 2ebdtibrd ipEemyib)e th Sxcarpotiytaomngl-3e thyi-

15methyl-i I-5-y.1}-bi I-4-y1)- loni ' bster and 2-
methy ISOXa%OmIﬁg%}nfﬂ% SON oﬁ)gg[%%%{%h% Q&@%ﬁcfg- -ﬁH&@ff@n}Bﬁ%ﬁﬁ%ﬁ dz2

244-(4,4,5,5-Tgtra y141 3,21dioxa .rolan-z-y{é—p enyli-propionic aci ester was prepared
according to thé-ptdcdttireaassuritbd- dERapapE T Wéiﬂ'&%ﬁ@%ﬁ’i’b‘bﬁé‘ﬁm BPIFHIE acid ethyl
ester and bis(pinaealaioydineron4{00284] Folawingdhepreaesycebiescribad)in-Exanple 36, Step 6,
[5-(4-brorqg-prli(sa§)ééjz_2)i?,5_—yl}-2'-m0'thy]-biph{:ny]—4-yi)—propi0nic acid cthyl ester, which was hydrolyzed
to the acid as described in Example 36, Step 7.

Example 52: Synthesis of (4'-{4-[(S)-1-(2-Fluoro-phenyl)-ethoxycarbonylaminoj-3-

methyl-isoxazol-5-yli-biphenyl-4-yl)-acetic acid (Compound 34)
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20methyl-isoxazol-4-y1]-carbamic acid (R)-1-(2-fluoro-phenyl)-ethyl ester and 2-1444,4,5,5-
tetramethy141,3,2]dioxaborolan-2-y1)-phenylkpropionic acid ethyl ester were reacted to provide 24-
{4-[(R)-1-(2-Flﬂ&éﬂﬁw@ﬁ’iﬂiﬁ)-ethoxycarbonylamino]-3-methyl-isoxazol-5-}iﬁq%FﬁWé%ﬁf%-yl)-propionic
acid ethyl ester, which was hydrolyzed to the acid as described in Example 17, Step 3. 25Example 42:
Synthesis of 2-(4'-{4-[(R)-1-(2-Chloro-phenyfrethoxycarbonylamino]-3-
methyl-isoxazohBeyishiplienydedeyiti-propibumiclacie CoP corddBE) tTod2 881FESIIBWing the procedure
described in Examplg %%x%ﬁﬁ@e@ﬁ[%t%'p@%ﬁhﬁ%&é%pﬁ&%'a%@#kwaﬂlm acid
(R)-1-(2-chloro-phenyl)-ethyl'ester and 244(4,4,5,5-
tetramethyl-[l?g??ﬁfﬁﬁ ‘{B‘B‘Folan-2-y1)-pheny11-propionic acid ethyl ester were reacted to 30provide
2441- {4-[(R)-fwtdecmaresphehy pleethacyachibed/lamiaohkB-Mefny-isbxdzol-5-
yll-bipheny1-4-y1)-propionic acid ster, whj é )y  aaidasglaseribed in
Example ¥7, §é°g“§ %&Ign%evfﬁ%%@%ys) \g'][% %'{},W%JE%@[Q X%%(;Qy“@ s
15-(4"-Cyanorfeeryhiphesiraeliasrsedyr Roxidsdi a i ATt L&a i1 (2-chloro-phenyl)-ethyl
ester (CompoungxedaiiN2salorrepaisdssxaasaribpdiphbnanle 36ictep Glusigr,
[5-(4-bromo-pheny1)-3-methylis ol-4-yl]-carbamic agi -17(2:chloro-phenyl)-ethyl ester and 4-
5cyanomethy|‘ﬁﬁ1§ﬁy 650%1 ?\ellcg Z&(g.gé x%%ﬁﬁ%lg > %ﬁ#ﬁgﬁégérﬁ 2 H %t&bp .
[5-(4'-Cyanonmethipbiiie Ry thesys 4 n i id dRE blonoyrhenyhathoneser bRyA2@iioto-phenyl)-ethy
(4. brome e T e Camamie i (Rt ato-phendh-aihyhester and 4- 10
-(4-bromo-pheny1)-3-methylisoxazol-4-y|]-earbamic aci -1-(2-fluoro- -gthyl,ester and 4-
cyanomethylpH&idSIohic S ‘8?0@5%’8[@}{ Q‘gl:o VAtHes '|§r%% RSN 0 @XBQ&@)Q%RQ}( ]‘
~{3-Methy1-5- 142 HI-thirazckBnjimethyhdi ohema-acjini-GBoxazethmyidiarbamic acid
" (R)-l-(Z-f'uorOﬁBKb‘ap D8R ESIaNLCOMRRUNG 83):2A0RSE L i s Qb g8) 0f(2-chloro-
[5-(41-cyanomethyl-bipheny1-4-y1)-3-methyl-isoxazol- -3/1]1-_ gglr%am'c gcigsm(d,"
(R)-1-(2-fluoroRpFmyetiyics Sy RSB O 20l TR ToRIERe (BAD) “Ihwas added dibutyltin oxide
(0.0119, Q:04remslycictewiedby andeaisirdethylsitarie G07mlc-O G8mmb)aandhe Fdaetion was stirred
at 100C for 5 ng&s, %9\;5 _g{ﬂ%tgqred at room temperature overnight. The mixture was concentrated,

and the residué was dissolved In EtOAc and washed with water and brine. The orge}}nil%%ayer was dried

and concentrat®0%ka isieebrrrreteNE SHSE AR ETIRP e Y ER el TP BB GRS s title compound.
20Example 46xSyothesisaf{31Meatbyhibapdd (81 tetradotetplitmetei)ipremgl {4-1.5.5-
isoxazol-4-y1}-carbamic acj -1-(2-chlarorphenyl)-eil L GUNRWAD64) 5092891 Prepared as
described in E?grﬁ%cfte %?éﬁ L%%n%ﬁ f?gf%)l%fca?a%gfﬁgt‘ﬁn% I%}e}%gﬁﬁé -%%ethyl-iés%}ézol-q-ylEcarbamic
acid (R)-1zx(2-qnm@qiﬁ’etﬁri(ﬁ}aﬂh@-éété@"ah@ﬁiﬁgﬂwéwaP&Hé?lz%ﬁs?ﬁiﬂplfé”&‘??‘s‘iiﬁ‘(h'esis of
{4'-13-Methy 1 44{R)iLpheaydRthexyesiony|amino)- isgxenokd-yidiphianyldsydddoetic acid
(Compound 3;%5&8(%4( 2-1-2Phenyl-ethanol [00290) To acetophenone (19.47mL, 166.6mmol) in THE
(100mL) was (3)“2-‘ethyl-CBS-oxazaborolidine (4.62g, 16.6mmol), and the reaction was
cooled to 0C. 3B Bupkretnietiibsialfidd dérRofedenabrrzrieEy SOMEYIROMRING M6 added over 15

~minutes, and t%{;ﬂ,@g@ﬂg shivied 2l soqs telmpesatpsand\gsieous work-up gave the title compound.
2

L WO 201OLZ!.SO77g?ﬁ)ﬁ’}Cfg__/(g_gmnggﬁgg%g)g“methy]-isoxazol~4-yl]—carbamjc acid 2-chloro-benzyl ester

was prepared as described in Example 36, Step 5 using 5-(4-bromo-phenyl)-3-methyl-
isoxazole-4-carboxylic acid and chlorobenzyl alcohol.
[08305] Following the procedure described in Example 36, Step 6, [5-(4-bromo-phenyi)-3-
methyl-isoxazol-4-yl}-carbamic acid 2-chloro-benzyl ester and [4-(4,4,5,5-tetramethyl-

30 [1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid cthyl ester were reacted to provide {4'-[4-(2-
chloro-benzyloxycarbonylamino)-3-methyl-isoxazol-3 -yl}-biphenyl-4-yl}-acetic acid ethyl

ester, which was hydrolyzed to the acid as described in Example 36, Step 7.
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Step 2: [5-(4-Bromo-phenyl)-3-methyl-i5oxazol-4-3,11-carbamic acid (R).-1-phenylethyl ester [002911
5-(4-Bromo-pheny1)-3-methyl-isoxazole-4-carboxylic acid (25g, 88.7mmol) in toluene (500mL) was
added tricthylaMifhe [¥8/B13L, 133mmol), followed by 5 diphenylphosphdt§FAZH& (2 WL, 101
9mmol). (R)-(+)-1-Phenylethyl alcohol (11.9mL, 97.5mmol) was added, and the reaction was stirred at
75C for 2 hours. The mixture was partitioned between EtOAc and H20 and filtered through Celite. The
aqueous layekEwaspxfRceat it H@AH-EREhDdhmbipbdroipatiiesiapebenwwbraidpled over MgSO4,
filtered, and ¢ t Diye e £Om Gl RiSRBound 38

14'43-Methy184)?-!( q)f%%%éﬁﬁﬁﬁ&(ﬁﬂ?bﬁgﬁgﬁﬁo iEigoxazo?f-S- II-bi)[:)hen - 4-yll-acetic acid ethyl
ester [0029Zﬂwilﬁ-ﬁvl%ﬁél‘ﬁﬂﬁ%ﬁé@ﬁ%‘iﬁ%%&?a Pl A B %(ﬁ?-sltfﬁar%%%yl-ethyl ester
(399, 97.2mmehi kdihd btigiraeetbyddg 1, 372hdidxabbie amiyl)phenytkdcetin acid ethyl ester

(310, 107mmol), and sofium biEAIboNALe (e Aok AERMMALIGIG AR GermbiAgs . 3k DME:H20

I
(500mL), and ﬁ%hepmlx ure was purged wit or 15 minutes.

(1,E-Bis(dipherhstadshirmsyfar- boeneydimstet dnsdaen (e 92 155°9 s1hiAmspiAeadded, and the

reaction was @éjﬁg@dlvyjt,h“&{ﬁjﬁ{q%ﬁeaﬂmmwllo minutes and then stirred at 90C overnight. The

mixture was partitioned between EtOAc and H20, and the agueous.layer was, extracted with EtOAC.

The combined”&%&iﬂl&%@s‘} %?lleyllaié"s 8 \Wﬁ%? 5&%@33%\33?15%%(1)? %I(t%%e ?Band concentrated,

and the residutswas-ghrifisdvby sitidadgeldehrobndiodgrasiye BroXerRearey teddithyttrgive the title

izfzgoanﬁr}; Slt%%n 'lgni»mﬁthyi—lisoxﬁzo1-4~y1]60arba[mic acid 1~(z,3-diﬂuoroiphem,f?]-.ethyll4 estler. 1002651
'43-Methy1- -1-phenyl-ethoxycarbonylamino)-isoxazol-3-y11-piphenyld-yll-acetic aci

Toa suspensi@f‘r”%ﬁ f&*@m@é{h@ﬁﬁ%ﬁﬁ‘ﬁf? %b%ﬁylf% 5% %Zr%go%%%%n Egﬁ%%ingz%henﬁ)

-~ 255-ylkbiphenyibddylykbraadtic dkidrethyt estet {2414 grmokin)S:th MeGHI4 PH(3BBML) was added

lithium hydfoxi[gt%a@e?ﬁgl-ﬁ%ﬁﬁm&%ﬁﬁt@ﬁ%ﬁwm@é@mqgﬁgflr%am&as@wf@ overnight. The

mixture was acidified and partitioned between EtOAc and H20. The aquequs laye Wal?t extracted with
Et0AC, and th@€sifbif et bt anic IyRarsnRrepd v SRR 3 drda e 4 Yiltered, and
concentrated tg;ging thetitle 30 eainpounsciiassispech ditdyebttitbi)he 45i7akkarmpid 48: Synthesis of
t4'-1[3-1Vlethy ﬁa{'%%)ﬁ%& enzl-ethoxycarbonylamino)- isoxazol-5-yll-bipheny1-3-y1.l-acetic acid
(Compound 4 4 (?—Bro_mo-phegoyklf-acetiq acid ethyl ester and bis(pinacolatg)diboron were
reacted as dedervalaAE Sanipraing {8 HroVide4RiAw ey pheasiribaty rb P ¥ralBoro1an-2-y 1)-
phenyn-acetic agigheibstiaryilhgibhiciovyingtha giocadeusdMbed in Example 17, Step 2,
[5-(4-bromo-pheny1)-3- Smethyl-isoxazol-4-y1]-carbamic acid (R)-1- - ster,
B S R S e e
bis(triphenylphbsptinép&tadiRien{E) dichloride were reacted to provide {4-[3-methyl-4((R)-1
-phenyl-cthoxygap By laRRR-sexazolR-Ashinhenyl-3-yhacsetic asidethybester, which was
hydrolyzed to the acid as described in Example 17, Step 3. io E 49: Synthesis of
4L[3-Methyl-4 8 RICTOPIER E%?ﬁ?)&%%ﬁ%ﬁ?/ it 83{1?5‘3%)1(%?;5 ﬁ%%%?ﬁ%?e n?/f)-g-rggr%o@y?gc acid
(Compound 44)§60296hFolemitiyltheprobédiiedeseiitseld ih(BEfabiivectrhaydpediy! ester.
[5-(4-bromo-phegyl rnameipyhisexazalAnthsarbemis.pechiRids Ahenyaii gsiag and -
vide

-.ethoxycarbonylphenylboronic acid were reacted. to pr '43-methy1-4-((R)-1- |-
15ethoxyéérbdﬂ?fl@ﬂﬂ?%%%ﬁé%%bﬁmﬁiﬁﬂgﬁﬁﬁfggfﬁ%QW }hﬁgé?oe%@lf té%%?)ﬁf\élﬁ%%%vg%s hydrolyzed to

the acid as deseribedhiyl-Bxampledio; Siep-3)Ekanllecst: Syhtiadissof were reacted to

(4'-{441-(2,6-Di;1;hl9 orphenyl)set r MinQl-35 -isAxa -diphenyl-4-y1)-acetic
acid (Compourzfdp %55 E(I;%% )26%”?m&%h%%gﬁiggégg%e@ﬁ%%§%$%f§%, Ste 951 5-(4'-

20ethoxycarbdriherstribiprsisyeul shvbesayidovay bidrabeatio Qe sy Hha e s-
dichlorophenylisthanebwerepgacted to provide (4'-{4-[1-(2,6-dichloro-pheny1)-
ethoxycarbonylaming]-3:methyl-isoxazol:5-vll-bighenyl-4-yl)-acetic agid ethyl ester, which was
hydrolyzea)tot gt %ggn}egéﬁ%sd)xﬁéﬁggdé%El%%é;épﬁlz&%gp lg‘lge]%ﬁl: Synthesis of
2-(4'-{4-[(R)- 1_gghmgmbppﬁgﬁylil)gétw&}w?gghﬁ%}:giphenyl--f%—yl)wacetlc acid (Compound

40

- 60 -



25methyl-isoxazol-5-y11-2'-methyl-biphenyl-4-y1)-propionic acid (Compound 33) 1002981 Following
the procedure described in Example 36, Step 6,
[5-(4-bromo-3-mietwiphiessy1)-3-methyl-isoxazol-4-yl]-carbamic acid (R)-E{PHREHH SRy -ethyl ester
and 2- [4-(4,4.5,5-tetramethy141,3,2]clioxaborolan-2-y1)-phenyll-propionic acid ethyl ester were
reacted to provide 2-(4'-{4-[(R)-1-(2-fluoro-pheny1l)-ethoxycarbonylamino]-3-methyl-
isoxazol-5-yll3isnethlebipheny iyl prbpionicvaciddetil teSt€?; fvhicklwas hydrolyzed to the acid as
described in Ex le.36 p. 7, Example.52: .Sy iscof
(4'-{4-[(S)-l-(géﬁg)g?gélﬁﬁg% et _((I)%x?iscrgr %rl? _aﬁ%r?(%%%ﬁ%?éthyl-jsoxazoI-5-e/11-bipheny1-4-y1)-acetic
acid (Compoupid3uj-Ronzortyoirdsspriroszobloedroslitesggd -(2-fluoro-4-
(S)-1-(2-Fluorgzphseryh-gihanah waspirpaiadiasericiftgdintheaproesdiSe e scpeddiExample 35,
Step 1 using 2'-fluoroacetophenone and (R)-(+)-2-methyl-CBSoxazaborplidi C Following the
procedure’ deS&TEERCHR &@ﬁﬁ%@@?@é@%ﬁlﬁwf A ERRARRSIRIRas SR
5ethoxycarborylyhetiayl-bipheny1-4-y1)-3-methyl-isoxazole-4-carboxylic acid and (S)-1-(2-
fluoro-phenyfiigthanelweies arceddaRQuidndd r{4i3)E-(2; Bluprotphenythio-phenyt)-3-
ethoxycarbonylamino]-3-methyl-isoxazol-5- g]gl ‘Ph?ﬂx'ééié@‘%%%ﬁ?-é@q QEQIyJ ﬂedsgtg_r, which was
hydrolyzed to tHE¥eiPEedesEHsAP I E AN plk 34 e ample 53 Synthess of
(4'-{4-[(S)-142ChicrespheaydydthdRybarbonylaniintSenimetil ds6xano cSoy mpipFreaiyla-y 1)-acetic

acid (Compound, 35),10030%1 (Shis@-Chlatephsny)ethanswasprepaiedagigescribed in Example

35, Step 1 using 2'-chloroacetophenone and g{%—éﬂ-z-meth J-CBS-ox(?zrtaboc{?Iigiine.. 003021
[5-(4-Bromo-pheryni3-mthphseskaorasis 8 ?Hiceﬁﬁ’idw(éfﬁw(gf-% orephieny1)-ethyt ester was
~prepared as desgribethirEkxapple, 36p3tep 5 using 5-(4-
 I5ethoxycarbqnylmethyl- biphenyd :#-y0: 3 methbipmsaeieetsauioxyic AeidianmeRs1-(2-
chloro-pheny1%”1-;(234{%1gqr%??J 1%%12%%%8 I.g?)flov%/ing%é prpceqju:hé ?je}éi?:?‘igbeﬁn Example 36, Step 6,
[5-(4-bromo-phetyd-seyazhitiddkaserd-Sikamirmeid S myertd Mioro-pheny)-ethyl ester and
[444,4,5,55 tetiamethy143:8.3ldioxaporaan-Ayibihpbe ny Ikacetiz taickgtyllpsierovere reacted to
20provide-(2-c Ipr%giher%ll%-le}glg ycarbonylamino]-3-methyl-isoxazol-5-yfl- biphenyl-4-y1)-acetic acid
ethyl ester, wh &YW slﬁy ) )?ze to the acid as described in Example 34, Step 2. Example 54:
Synthesis of f414}(-Elroroctzylbkyeesbigiavaisod-auhrinidd% 426 L84M-bipheny 1-4-yll-acetic
gciﬂ l(Coerou%M)%ﬁé{&Q?@%ﬁvwg Eecfi&m&)a@ hgs%ﬁL):cBnmfw{ﬂiS%ﬂQi%yﬂr&vﬁ&rmmic acid
-chloro-benzyl ester was prepared. as descri in Example 36, . 5 using,. et

5-(4-bromo-pr¥érﬂ%p§9 &ﬁ)ﬂ‘%&gg 'z%%%fgga" S Ac %%n% %??o%i%ﬁ’z{ﬁ% %%ﬁgqyll%bcé'%l Following
the procetiure [destribethidg xarmplec8r: Step s 5o HBxbranscipherny/a. LB(4-bromo-phenyl)-3-
methyl-isoxazql-dryil)-carbamicracid arehiere benzyl metermeid-iyl &bl amathyls 30
[1,3,21dioxaborolan-2-y1£%3er]yl]acctic acid ethyl e@{er were e%lﬂedt to Vprovidet 41%442-
chloro-benzyld&yRRATBAY It Y8 Rty RO BY- s34 i BRE -4 BCEtC 5cid ethyl ester, which
was hydrolyzeghtoitheacid| agtbdifived iheE}amipie 36 Sigmindxammisl 38 xssnhthabis of
(4-{441-(2,3- i‘i'%%miﬂi‘ﬁ X%‘Qfﬁt&%%ﬁ@[l%gl@%l@mgﬂ%ﬁhgl‘l%@é!émﬁéQ&i@'&@ﬂ%ﬂ%ﬁﬁ&yhﬁ'yl)'aceﬂC acid
~.(Compound 38 If (5%’06] ,3'-Difluoroacetophenone (0.337g, 2.16mmol) in methanol (15mL) was
treated with soefiamPisorbRyeitide (0.090g, 2.37mmol), and the reaction was stirred at room 5
temperature fog.3@nminssesydihesmbiture was parbiibned-patwveeatticloroimetiamdnahd-water, and the
organic layer was separated, dried oyer Mg304, filtered, and concemrated to give
1-(2,3-difIuoro-%Ff%‘?:i;/ls)o-w‘s(sz?fﬁ?'slns(c)if[.r?(ig’]llﬁ{‘gmlylg§lg)ace&E 9(3( 8 )

100318] 2',6'-difluoroacetophenone was reduced to 1-(2,6-difluorophenyljethan-1-ol as

described in Example 53.

36 [00319] S5-{4-bromo-phenyi)-3-methyl-isoxazole-4-carboxylic acid and 1-(2,6-
difluorophenyl)ethan-1-ol were reacted as described in Exampie 36, Step 5 to provide [5-
(4-bromo-phenyl)-3-methyl-isoxazol-4-yi]-carbamic acid 1+(2,6-difluoro-phenyl)-ethyl

ester.
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[00307] 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and 1-(2,3-difluorophenyl)-ethanol
were reacted as described in Example 36, Step 5 to provide [5-(4-bromo-
10phenyl)-3-matmA8Hxasdl-4-y11-carbamic acid 1-(2,3-difluoro-pheny|PEtHPEEEN 8E@@)308] Following
the procedure described in Example 36, Step 6, [5-(4-bromo-pheny1)-3-
methyl-isoxazol-4-y1]-carbamic acid 1-(2,3-difluoro-phenyl)ethyl ester and [444,4,5,5-

tetramethyl-[ 1,82 ipxiabanglai ot phenyfadetiCacigle ffySestér [Wdfebremotelbtolprovide
(4-{441-(2,3-dlfll}or9:Rk %Qrirﬁtb%x&%ma@mm'ar%&ora@rrrw) I9AYREAl Al d4.4,5,5-

15biphenyl-4- yl gcetrc acid | ester, which was hydrolyzed to the acid as descrrbed in Example 34,
Step 2. Examfﬂ%ﬂ%ﬂgbHtﬁé’éi%"éﬁ?ﬂri’1?&2?IY&PA’*"E3Y1’-IL%1‘i)fféﬁﬁ@']e‘iﬂ?ﬁ(‘%ﬁr%Fff/ijstl‘?n|no] 3-

methyl- |Sova@IOBrddlbeQm@nyt-&-&ﬂh@@qﬂ@@@}&&ﬁ@fﬂ@ﬁbﬁﬂaﬁ%o] -3 {0eRPB} @k sbliflyiroacetophenone
was reduced (g % '“°r° heny ‘ﬁg fhanolas 2Qdeseins 'H%%ﬁ‘éﬂ@! RAAAARH0)

5-(4- bromo- phepn ﬁcﬁrsoxazo carboxy ic acid and 142,4- difluorophenypethanol were
reacted as de&afibeld ¥t I§i6?i>rﬁple 36, Step 5 to provide [544-

bromo-pheny B 3npRiby! -ssaxaee) -yt Tseadipmic @ric iphdicifiinse-pbenybnetiwl ester. [00311]
Following the procedure des rbed ,in Ifxamg §6(§Itle Ouﬁ&S g4 bromo-pheny1)-3-

25methyl-isox PRI 2 (8 1 48S1¥Rthyl ester and [444,4.5,5-
tetramethy14xomzldidimraogarmpw@upHmm@t@a@mceiﬁﬂ@med@v@rérreatr@@rnné)p’mvide

(4'-1441-(2.4-Diflyorpzphenvillethaxysatkenaminel-meiweis oxarzolb g sl edipbanyl-4-y1)-acetic
acid ethyl ester, which was hy drolrﬁzed to the acid as l(%escrlbed in Exarérple 34, Stﬁp g 30Example 57:

Synthesis of ( hl %4211&1(@3@{?&%24 ‘gﬂ%%} ;bcﬁ&ﬁi}f)l  cthyl ester were react provide
. ethoxycarbonyieinel(B-mathylisokazalatbytjdnphenykao) tydtetibacic’ (Gompourdd0) 1003121

 2-Fluoro-4"meghox gr@r%rer%m%gdrr?ﬁr@%mq&q L @HprostempthowphrpyDethan--ol as
described in Example 55.100313 4-Bromo he%\él )-3-methyl-isoxazole-4- carboxylrc acid and

1-(2-fluoro-4- Freadle phehyrsheris L6 Ve thldd R i adebistr T RIS ep 5 to provide
[5- 5(4-bromophaaml3-sHmaihyiyisoxBzakde ytldarbamismaicid)1 -(2-fluoro-4-methoxy-pheny1)- ethyl
ester. 1003144, f) Jowmg #he Rrog: edurgags%g ijet )§§En§£eo§§za§$?£1§m£:%4e%9&9 -pheny1)-3-

methyl- |soxa281{}3 ITcarb mic a uoro ethyl ester and [4-

OXy-phen
(4,4,5,5-tetranfetkiyed i @@I@@)@é@é?@?dﬁ%@dﬁ@hﬁﬁa@éﬁb%}éﬁ%thyl ester were reacted 10to
provide (47?- 14%2@{1941%1%@&&@9&pﬁemyﬂ-);@i&@%&%h@ﬂ%m@]aBdr(E}thyb ~tolyl-

isoxazol-5-y11 id ethyl ester s hydro o th as described in
Example 34, Sctgé) scr réds 11 0 dmpﬁa 38\’ Ig to pro¥f1 ¢ tgz(gdmtomo %h%%ﬁ)

(4'-(4-11-¢2,5- Drﬂ@thb&p@eﬁyl)%xﬁd;@yww&ﬁcﬁdd&@-ym&h&ﬁsﬁbxazol 5-y11-biphenyl-4-y1)-acetic

acid (ComIOOU{b@aﬂ)rs%ﬁ@@?féﬁk%réce@ﬂy@&%%&9@@%@ W@Sﬂ’@ﬁ@@@@t@mmo -phenyl)-3-
1-(2,5-Difluorophenyl)ethanol as described.i E&% am

5-(4-bromo-phaRvA 8o FAERhY I SoRa o ET &9 oxg)/l?ggé s ﬁtiﬁl % ﬁﬁﬁbsr’gﬁ%heaﬁ?/%%%anol were
reacted as degeriiydiinaExaipla 36pSiep| Bdoiproiddtfbader were reacted to provide {4-[3

-bromo-pheny gnqt 0 | 16295 I|l3} § shvi)ethwviesigs. 201003171
*_Following the]%r%gedu?gﬂ a‘ggﬁ%ﬁ%@ﬁ@é@é@@%ﬁﬁé S?el% §5‘PI §4 grgimﬁlg ﬂ;{ )ﬁ?z ;3
% ij%ﬁe 14,5,5-

methyl- |s@%azGF}WiﬁHCEéNB’éHrW%rEY&FT-X?g tﬂrﬁﬁ&f’é‘iﬁhgﬁﬂﬁf Iy Faamsy
tetramethy141E3:,£iﬁ:lm>fﬂbS@ﬁiﬂm&-yﬂapﬁaemdﬂ(memmwmmﬂewslmme!rﬁcaeh@tetémulmb}ﬁde

(- taa1-C.5-d e phepyl klasrarhony Rl T BISRZAR L ot y1)-aceti

acid ethyl ester W Was 0 thé acid as described in 25Example 34, Step 2
and Compound 48)

Step 1: 2-(4-Bromo-phenyi)-propionic acid ethyl ester

30 100325] 2-(4-Bromo-phenyl)-propionic acid cthyl ester (10.0g, 4 Immol) was dissolved in
tetrahydrofuran (400mL) and cooled to -78°C. Sodium bis(trimethylsilylamide (2M in
tetrahydrofuran; 53.5mL., 107mmol) was added, and the mixture was stirred for 1 hour at -

78%°C. Todomethane (2.814ml., 45.Immol) was added, and the reaction was slowly
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Example 59: Synthesis of (4'44-11-(2,6-Difluoro-phenyl)-ethoxycarbonylaminol-3-
methyl-isoxazol-5-yll-biphenyl-4-y1)-acetic acid (Compound 42) 1003181 2',6'-difluoroacetophenone
was reduced toMe@BAdimebrophenypethan-1-ol as described in Example® S5 USEHHE1Y)
5-(4-bromo-pheny1)-3-methyl-isoxazole-4-carboxylie acid and 142,6- difluorophenyDethan-I-ol were
reacted as described in Example 36, Step 5 to provide [5-
(4-bromo-phenyibr3-methylisgxaznotedad]sdaddarioabid Th2y8xdifrore gwhempiiethyidster. [00320]
Following the proceduire deseribed InFxample 3. Sike b [Aibiame-RheRLG i

methyl-isoxazo ?AESQ’/] f—cqr amic acid 1-(2,6-difluoro-phenyThethyl ester and [444,4,5,5-
tetramethy14 7¥3'2 Bafbase pafhep-Jrgdomd noneseitiedad eé‘tﬁ&‘}Fé’é%@FWé)Y%sr%ﬁﬁ%ddbP’o provide
(4'-{441-(2,6-diflueret phemuliseifraxycashopylaminal-amme thylHsakarobbeyibewldiphenyl-4-y1)-acetic
acid ethyl ester, whi s hydrolyzed to the acid. as described in Example 34, Step 2. Example 60:
Synthesissof §f‘1[§?\/%:ﬁ¥5 T—?{?is’?lé-%ﬁgRl)‘/??é?ﬁé)cxﬁ%grbonyla‘mino)- iIsoxazol-5-yl[-biphenyl-2-yI}-acetic
acid (Compouitth b Pfeseaidrotowingtherpretas deedescndadin e Lariiné s8nstdd s,
[5-(4-bromo-phgrlitndlmetirisexpaal-td]-earbamic acid (R)-1-phenyl-ethyl ester and
[2-(4,4,5.5-tetramethyl- [1,3,2 di0ﬁ<ab$rolan,-2-c¥]1%£@eﬁ{y1]-acetic acid ethyl ester were reacted to
provide {4'43-5\5?&%3/%"—%7& T BRERI-BIB a0y Tamino)-isoxazol-5-A-bipheny1-2-371}-acetic ac
id ethyl ester, iM3ih WeSShydreiyzed torthisiciscal ¢ et Bedmmekamprogmsiats £0iadmple 61:
Synthesis of 4 43sMelvid 4R sodehd-e o veabandaming n isisexazekdsyihbiphenyl-4-yD-acetic
acid (Compound 46) 1{100322] 2'-methylaceto§henone a qh%sl)--z-methy %B?-oxazaborolidine were

£ )_ _

I-
reacted as de$erbedinERIMpIE B & Ey 0 Provide’ 5o BRAEIR ARG “063R3]
.~5-(4-Bromo-phanyt)«Braéthybisoxdhelaidncanboxijlic avictatnde(Rnd doicdyldtharobwese reacted as
“ described in Exam L%ﬁ?c&ﬁﬁ@u?dto provide [5-(4-bromo-phenyl)- 203-methyl-isoxazol-4-y1]-carbamic
acid (R)-l-o-to%yl-eﬁ]yl ester. 1003241 Following the procedure described in Example 36, Step 6,
[5-(4-bromo-pmA) 4B ARy Ridb Ragmealeng W@‘%Tﬁ'@?f@féfﬂmgghﬂ?ﬁé%'f& Shd
[4-(4,4,5,%stetrggaethyl[13,2]dioxaborolan-2-y1)-phenylkacetic acid ethyl ester were reacted to provide
(@ 13- methyL () datobelhoyerionaming) ingarel S ukbipbeRMlsfriliacetic acid 25ethy|
rolyz S [ '

ester, which W[as 3]/ o the aci scribed in Example 34, Step 2. Example 62: Synthesis of
2-(4'-{4-KR)-14BsSrdro-shamyyfamosdfedrb il taping-38°C. n-Butyllithium (1.6M in

1) Siep 1- 2-( Bromophomyl propnib aqtt oyl 6sies 201003281 7-(4-Egomor e ) propionic.

4 ep 1: 2-(4- - - ioni -(4- 10~ -

aci)d ethF;/I este @Ldgﬁ’ ',049%%?%%3[ W %né'}s%@\?eﬁ @Pt%ﬁ%?y} o u'ér? ﬁn(}ggﬁﬁﬁsogﬁa C(E%geﬂ to I?78%.
Sodium bis(trimethyiisidy BehtidecEnuwas tetrsyor s furar a3 BRmizdTmibiPiasatded, and the
mixture was stified, {QLdaous aharf@nedodameinana (2R Lmk, 45 bnmal)was.added, and the

reaction was slowly warmed to room tem e{r%&&e and stirred overnight, The mixture was
concentrated, S B B WS ERIFACe 4 Witly ERAC THE cSmbined o

&'combined organic I%ﬁ/ers were washed
with water andchriney@ngbbiyet-2iie FEhit cohcentatedi Fie T Airtismareriaiswapspufified by silica gel

chromatography, (0:15%,E1AG, i, Nexa0es) i aivsitbe iie.Ramnaund. S5 teR2

.. 2-(4-Bromo-pheny1)-propionic acid [00326] Prepared according to the procedure described in
Example 65 StaeAaeny @bl PHeno i BB hke St ester. Step 3:
2-(4-Bromo-phepy|k-nusnssi-shorstis-[KHRaR7}-22 (HH-BHarRS- plemytiplopiddidiasid(B00g, 2.18mmol)
n dICIOrOmethagﬁ)gggem}l?ﬂ-propiony!}-oxazoiidin-zuone

{60329] Diastereomer A - Prepared as described in Example 5, Step 2 using (4R,55)-3-[2-

(4-bromo-phenyl)-propionyl]-4-methyl-5-phenyl-oxazolidin-2-one (Diastereomer A) and
30 bis(pinacolato)diboron.

{00330] Diastereomer B - Prepared as described in Example 5, Step 2 using (4R,55)-3-{2-

(4-bromo-phenyl)-propionyl]-4-methyl-5-phenyl-oxazolidin-2-one (Diastereomer B)and

bis(pinacolato)diboron.
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10was treated with dimethylfoonamide (0.03mL, 0.44mmol), followed by oxalyl chloride (0.248mL,
2.8mmol) dropwise over 5 minutes, and the reaction was stirred at room temperature for 1 hour. The
mixture was th&¥Podieertkated and dried under vacuum to give the title d8nhySHHe 819G tep 4:
(4R,5S)-342-(4-Bromo-phenyt)-propionyll-4-methyl-5-phenyl-oxazolidin-2- 150ne [00328]
(4R,5S)-(+)-4-Methy1-5-phenyl-2-oxazolidinone (0.348g, 1.96mmol) was dissolved in tetrahydrofuran
(20mL) and coatpd 13-¥RayhButlituetdy2-6MRIFHekardsy 1 2-84mE-ph@@hmokiidasadded, and the
reaction was sfirted for . -/8C ~(4-Bromo-phenyl)- ' Ghien Qon2.18mmol) in
tctrahyd rofura%l{(f_d)r}%\oﬁt%bmﬁa%! él8(‘jg yz}ﬁﬁﬁ%ﬁggl%yt?o%gv%ﬁ{%%%@%rqé‘g)@rﬁ?f%%ﬁ hge)mixtu re was
concentrated, % tH&tresidue was partitioned between EtOAc and water. The organic layer was
separated, driggs:anDisapasaicated pand e ciude rahie Hahmisls Plstigd byisdic® g8l-ehromatography
(0-25% EtOAc in CcS lye, two, diastereomers a Jroduc jastereomer A was the
first produ5ct tomc?é’:ﬁg? d%fl g e}%"gi%{%h, ﬁ%f%aﬁ%d%fgﬂé I([-:- (le’(?’rﬁ]eﬁg%%%vsgg 5[1%2 ?(tel)(c:{())%nb(}jBJ p@oduct to come off the
column. Step Btopionyl}-oxazolidin-2-one (Diastercomer A) and [3-(4-bromo-phenyl)-3-methyl-

(4R,5S)-4-MethydzRtpbanyl:8adc 4. 2. Blatampibyl L 318,24eioxaborolan2-A-phenyll-propionyll-ox
azolidin-2-one  [00329] Diastereomer A - Prepared as described. in Example 0,2 using

(4R,5S)-312- ?6%8—%‘?{8?@‘55-%%@5? rﬁ”ﬁf-?&%r#éfﬁ%ﬁi-é{lgﬁéinm ?%g%;%ﬁ%ﬁﬁi% n%‘}%t%ﬁereomer A) and
30bis(pinacolate)dibondrnj00330) BiabfefeomerByl-Hrd ghked derdssctivedtirtEample 5, Step 2 using

(4R 5S)-342- gﬂaa [me-phemd-pronionylkdpethvh anhenylmxazglidini?-vaedPiastereomer B) and
bis(pinacolato)diboron. WO 20101077883PCT/US2009/ 6_8&(?6 ?tep 6:

(3-Methy1-5,- (A%t eth iR s ) BIHEtRI O SR e—%?—%ﬁéﬁyﬁ%%zolidin-?,-
+yl)-2-oxo-ethyiaiphenid 444 Rpxa 2oy i) pbanybraibagic(Rp L bichloionstHedyipxatlPester 1003311

- DintereOmer Q\,ﬁ“g}.@%ﬁﬁq"@%gp&ﬁg%%mExample 36, Step 6 usi_ng (4R,58)-4_— 5methyl-5-phenyl-3_
(244-(4,4,5,5-tetrarhethy141,3,21dioxaborolan-2-y1)-phenyl]- p%lonyll -oxz%é((?ldm- -one
i

(Diastcreomeri g 3hBipstenepmsind -phEATEs-8: At RS Sk S BIRIS AT caBamifingdigrmethy->-
(R)-1-(2-chlora-phemsliyethykrsisr-41060B3R1-RiasterenherBotifrepareti@sddstiibed in Example 36,
Step 6 using (4R,55)-4- methyl1-9-phany1-3-1244+(4.4 5 5- nethyk[1:3,2 6o

xaborolan-2-y B%ﬁﬁriléﬂé} I 6 B%%%?o%ﬁ? %%é%%]lfdﬁd 26%5;15 g?DiE%I%%%%}ﬁebr %ﬂ)%ar% él
[5-(4-bromo-plertEye8oiethyl- isoxazol-4-yll-carbamic acid (R)-1-(2-chloro-phenyl)-ethyl ester. Step
7: 2-(4-{4-[(R) el Prkora-Rban i) mihacar baoylamineldpe ty Sisp razaleH3-methyl-5-

Lon oy LR ele RS AR LRSI Qoo RSPRIFS AR Sesiylped In Bxample 34
{4141-methy1#ph4R|5Q) HisnetinHRyOxeubaphe A ka2 dAdihlgoyhepybxabatsyimipheny 1-4-yll-isoxazol
-4-y1)-carbam'@gg{gﬁ(ggﬁgg}?-chIoro-phenyl)-ethyl ester (Diastereomer A). 1003341 Diastereomer B -
Prepared as described in Examp|e

X 34 .Sée%z usi@f g-)meahghS[-_ i .
20biphenyl-4-yiEHBREAS: FY85 sk (hich PRy TGRS -p%&?y}f)“#%t)hyl ester (Diastereomer B)
Example 64: Saththesistoh(3u@inidrd-hithaiighiatoB-ghibiphondryth-acetic acid (Compound
.e_-_thoxycarbonyi@;’ninoI-3-methyl-isoxazo|—5-A-biPheny1-4-34)-acetic acid (Compound 49)
A 25 [00335] Following the procedures described in Example 36: 4-bromo-2-chlorobenzoic acid
and oxalyl chloride were reacted to provide 4-bromo-2-chioro-benzoy! chloride, which
was reacted with 3-methylamino-but-Z-enoic acid methyl ester to provide 2-(4-bromo-2-
chloro-benzoyl)-3-[(E)-methylimino]-butyric acid methyl ester. 2-(4-Bromo-2-chloro-
benzoyl)-3-[(E)-methylimino]-butyric acid methyl ester and hydroxylamine hydrochloride
30 were then reacted to provide 5-(4-bromo-2-chloro-phenyl)-3-methyl-isoxazole-4-
carboxylic acid methyl ester. Following Example 36, Step 4, 5-(4-bromo-2-chloro-
phenyl)-3-methyl-isoxazole-4-carboxylic acid methyl ester was hydrolyzed to 5-{4-bromo-

2-chloro-phenyl)-3-methyl-isoxazole-4-carbexylic acid. 3-(4-Bromo-2-chloro-phenyl)-3-
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251003351 Following the procedures described in Example 36: 4-bromo-2-chlorobenzoic acid and
oxalyl chloride were reacted to provide 4-bromo-2-chloro-benzoyl chloride, which was reacted with
3-methylamino WO reueidse3acid methyl ester to provide 2-(4-bromo-2-  PCT/US2009/068106
chloro-benzoyl)-3-[(E)-methylimino]-butyric acid methyl ester.
2-(4-Bromo-2-chlorobenzoy0-3-[(E)-methylimino]-butyric acid methyl ester and hydroxylamine
hydrochloride :38wgredheniseacted:gdiproiddeR4-bidrite R-giondistieny)<3ertietinhitokazole-4-
carboxylic acid m&%@%}cﬁ%ﬁﬁx%}?ﬂ%@@@tmg@&@e [%I@Qbflomo-Z—chlozo-phenyl)%—meth 1-

5-(4-bromo-2-?éshforop eny1)-3-methyl-isoxazole-4-carboxylic acid methyl ester was hydrolyzed to
5-(4-bromo2-drterpiamlyernmietrid R k{2 sl Aokt d&de5- (4-Bromo-2-chloro-pheny1)-3-
methyl-isoxazgle4r Gaihaxylichasitaatk¢RYstrchl eamfie oy 13tatita ol daerenthbnhieasted as

described jin Example, 36, Step 5 to.proyjde. . o0 i y ster : _
[5-(4-brorr?o-zl’?:ﬁ%}%%ﬁﬁ‘é’%?f%%-’?ﬁze% {xﬁ&%‘iﬁz’% G D e ISP hior o phany1)-ethyl
ester. 100336 Adlbvirgdieypibdeddirzs dhestbed Ihbwaipies e éﬁl}é,%@wﬁf‘dﬁ?ﬁ@zivchloro-
5phenyl)-3-mefybisexazeldrylbcarhamic @cidifR)rid2 cllamsphesy eyl Bsiethaid [4-
(4,4,5,5-tetramethy141,3,.2ldi xal?%rofan-Z:é/lgrgh n Ikgcetig.%cid efhyl ester were reacted to provide
(3'-chloro-4'- isoxazol-3-vi}-Diphenyl-4-yl}-acetic a¢id ethyf ¢ster, which was hydrolyzed to The acid as
{4-[(R)-1-(2-chiesoriphienyRrethoXx§ciepdnylamino]-3-methylisoxazol-5-yll-biphenyl-4-y1)-acetic acid
ethy| estep Wil s pYChaEas 1910 2GRS LSRG IEaRNe Fou o dmdApaMple 65
Synthesis of 2-(4'-{4-1(12)-1-(2-Chloro-phen I)-ethqu-qar(ggln laminql-3-
methyl-isoxaz&%Wﬁ-‘ﬁ?ﬁﬁ‘éﬁ‘)ﬂﬂ}i}l‘ﬁm’ﬁ}i%g&i‘&“f@dﬁi’ﬁlﬁh é@f‘l’ﬁb 71 Prepared as described in
-"Example 36, Smﬁ.ﬁﬂme&mimﬁ&ﬁﬁﬂi@m?&Bé, Step 6 using {3—met¥1yl-5—.[4—(4,4,5,5~
-.tetramethw'wgﬁ%?-_ gggﬁe@%&m&kﬂnﬁz%ﬁ%gﬁqéb%aga,}:@_.@fp.%smgﬁgQC(B@R%:Qz-

chloro-pheny1l)-ethyl r and 2-(4-bromophenyl)butanoic acid.” 15Example 66: Synthesis of
(V-Chloro-4'-{ &j{@;ﬁh@y&-ﬁ:&ﬂ_ﬁ&% ﬁ?ﬁ_)l'( -bromophenyl)butanoic acid.
ethoxycanBonyiaaineEésnsethibiswrazothytbhipheri-Adrbeetnhanit-( Compound 51) 1003381
Following the procedures described in Example 36-4-broma-3 chlgrohenzolcaeid ﬂm gxalyl chloride
were reacted t%g%)r%%reg %%%girﬁ%qggcﬁl%r ﬁlﬁ?e%{z%%fcmgrl&@' thllchSQZSOWaé thena(r%acted with
3-methylamind-but-2-enoic acid methyl ester to provide 2-(4-

bromo-3-chlorgueRaeuiblsari() FRasliminabisy i Bk iyl Bsies. 2ddoBIRmaidcid
chloro-benzoy1)-3-[(E)-methylimino]-butyric acid methyl ester and hydroxylamine hydrochloride were
then reacted a@ﬁ@é%?bg}%rﬁx ygﬁéﬁgcg%fg{’g%vgf?f %’%@fc’ié gl??lm ook Oyf(yh%. & k%gh
bromo-3-ehlorephemytpaetetini-ischalzolpdsaborgiliaagisahetisyce sterovifichifvas 25then
hydrolyzed to gx(4:bromes3-chlosorphemyhndsmethvbismarolernearbrxydic acidgsdescribed in
Example 36, Step 4. 5-(4-Bromag-3-chloro-phe 3" -3-m%tglylﬁﬂs x?zoled-ﬁ- é;r%rb%xilril% acid and
(R)-l-(2-ch|oro°-‘ﬁ% "iﬁ)@tﬂ%{ﬁt&f%@%ﬂ}%‘&%@t{% &iGe methyt ester and hydroxy
[5-(4-bromo3-diykbreipividtyd )3 thae thydtisoxazet:byd]uc Eroamplic Jachdc(R) 1 ii@sciorddphenyl)-ethyl ester
~as described in Examplg 36..5160,5 30100394, fiollowing.he Rracedte.descregnsExample 36,

.. Step 6, [5-(4-bromo-3-chloro- pheny1)-3-methyl-isoxazal-4-yl]-carbamic fc[d C

(R)-1-(2-chl orot_}kgﬁ@ﬁgﬂyéﬂﬁ!);f)ég%@wlﬁ—_chloro~§3henyl)—S—methyi-;soxazoie— -carboxylic acid as
(4,4,5,5-tetramﬁ~1sl&ylbédi8;@]ﬁiiqﬂab@,rﬂlémﬁ-ylzyﬁhmwn@h%ﬁgm@mhyﬂm@éﬁmkeacted to provide
o Sk s pheR Ao AT E o ide 3. (4-bramo-

isoxazol-5-yll-bip 4-y1)-acetic aci.d ethyl ester, which was h drol}/lzed to the acid as described in
Example 36, SteplprEphample ortigjritpegp-dfyll-carbamic acid (R)-1-(2-ch
(41-{4-[(R)-1-(2stehlgra-pheayl)-ethaxycasborylamino]-3-
methyl-isoxazol-5-y11-2'-fluorg-biphenyl-4-yl)-acetic acid (Gomapound 52) 5100340] Following the
procedure el T B A oA e i s S g 6 bt
phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid (R)-1-(2-chloro-phenyl)-ethyl ester and [4-

oro-phenyl})-ethyl

(4,4,3,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1}-phenyl]-acetic acid ethyl ester were reacted
to provide (2'-chloro-4'-{4-[(R)-1+(2~chloro-phenyl)-ethoxycarbonylamino]-3-methyl-
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chloride and oxalyl chloride were reacted to provide 4-bromo-3-fluoro-benzoyl chloride, which was
then reacted with 3-methylamino-but-2-enoic acid methyl ester to provide 2-(4-

bromo-3-fluoro¥R areyIJe8:[(E)-methyliminokbutyric acid methyl ester. 2X@IS1EG 88106
fluoro-benzoyl)-3-RE)-methyliminol-butyric acid methyl ester and hydroxylamine 10hydrochloride were
then reacted as described in Example 36, Step 3 to provide 5-(4-

bromo-3-fluorp-ahanyslyi Suihthyl-isphazole-didarbepio adid neth i dslercdvhitdls opidsahen hydrolyzed
to 5-(4-bromo- 3 fltﬁgré)np enyl C?B,-@ gg};]/jrlsoxazole -4-carboxylic acid as described in Example 36, Step
4. 5-(4-Bromo- % uoro-pheny1)-3-methyl-i5oxazole-4- carboxylic acid and

(R)-1-(2- ch|or8a1@waﬂ9§7 eih'a‘l‘ié’ﬂw&fr@r &%Wpﬁh}f&@ RRYBiSHosY carbonylamino]-3-
153-fluoro-phegi13seaeibykisnxaznlvtoyligiesbantiel peid &) eid (Bobjprepls@nyl)-ethyl ester as

described in Example 36, Step 5 1003411 Following the, in Eyample 36, Step 6,
[5-(4- bromo-3 ??340|P Eﬁ II.)L% §’e TSt %oéaﬁ%ﬁw 1%£ca|}9 g%rr%liga%%citgt?g%{%g%hlorg-phenyl) -ethyl

ester and [4- (‘Zilkblﬁi@4@%%@&@%@3”%&@9@5@?@%1%9‘1‘5‘ T‘?’yﬁk@é‘é‘ﬁﬁ“&ﬁﬂ HRYEster were
reacted 20 to M&%%M%@&k&u&dﬂﬁw}p&@wm@mqueabbnmyiaynmmt 8-methidI56xaz0l-5-

yll-2'-fluoro-bi [-4- cetic hyl este ch was ot .as described in
Example 36, gfgﬁ‘%l é@ Mplé'6y: 83 Chgje%f’st% f}?j; lﬁﬁmi - (Eq?'u 11£r%y?£§ﬁ{§x332arbonylammol 3-
methyl-isoxazé:&ahdpipliBry( (E)amtﬁk)kﬂ!@f&édﬁ(@@%ﬁﬁdﬂﬂ%33@3]!@@3‘#2]‘ #MéWing the procedure

described jn Bxampledfe §£?@t}%n[§4&egrﬁrﬁ'&m%ﬂ‘ﬁ0%ﬁiﬂm &@gﬂ@l@hwﬂe@(bamlc acid
(R)-1-(2-chloro- phe (%% ethyl ester and 4- etho ge_ j%a?%% anI: c acid w rehreacted to provide

4-{4-[(R)-1-(2 AT o p ) DRSS Ry CSHGHSAA |soxazo yées [Phiphenyl-a-carboxylic acid
- ethyl ester, whigh wasomtdda@i@%mﬂnehﬂ@m@de&ditbemethﬁmmm@%agi@ﬁ)’frc godExample 71:

Synthesis of (444 n%(amnleﬁn%% ;wh%a@r&mmm PBURIPINRlethy |-isoxazole-4-
3-methyl-isoxazol-5-y1} acetic acid (Compound 56 %‘0034(3%?;?& A?%gutlon of

3,5- dlbromobéﬁﬂtﬂ@’élél%{:(g énﬁ?rﬁ?llffﬂ oy V3OMDg Y e s HAARY TR (1.6M in
diethyl ether; QZﬂamla li&r@mﬁi&twa&afhieIMWQﬂBi%i@?;Zi&PC{ifi%&@&@@f@B@i@ﬁ drO%V\tl)ISE I'I'he
reaction was warmed, to room t rat stirred for 2 hours. Acidic work-up, followed by silica
gel chromatogr(';‘ttp‘i'naS descrgid@%m rlor%%ges%%cr%lyl) ethanone. [0034

1-(3,5- d|bromdﬂpmhwji@mw@ﬁ@raﬁ@\(s)demﬁ%mmg %ﬁea%fa’o%.}ér‘&*ﬁéowar%%%f&ed as
described in Eﬁ@éﬁlmesBtéetﬁ,tﬁ@o&atﬂ)mqwd@&ﬁﬁxﬂré&éfﬂlﬂgrqmﬁtmﬂﬂw@wﬁ&tmhﬁkef@%%] Following

the procedure des rlbed in I ;g i d thl est ted
ethoxycarbonﬁne rTy [*BiBhE ?HB’ %gép k;ﬁ |so sz ‘\%“%%“ ug)?; |cCac};dcgtFEII(.JIV%{I%:-rlc-d o

(3,5-dibrormo- pheméedﬂ#dﬁd{@ér@r@é@te@h@lpkbmx@mb@qkﬁ)ﬂﬂi‘é@ﬁfﬁﬂoﬁ?&dﬁﬁ‘e%ye
ethoxycarbonylamingl3smgihv 139;@@@&&-){&@@&3&@ytﬂgr%wha@@t@@@lgzemyltestefd 1Owhich was
hydrolyzed to the acid as descrlb n z;ample 34, Step 2. Example 72: Synthesis of
{4'43-Methyl-49787185% o:@éé ffoonylamino)- isoxazol-5-yll-biphenyl-4-yll-acetic acid
(Compound 5B {a8RaIST Symmgaoéﬂoﬁhéﬂﬁnb(&f@l(ﬂﬁ(ﬂl)eB%@fh%EHQ”@X%@I’%d|ne were

{..reacted as deggg&w 1%558‘1”%@% %ﬁ)h%ﬁ R @ggﬂwgéﬁ)@b he{jr)anol 15[00347]
5=(4-bromo-pheny)-3-methyl- |soxazole 4-carhoxylic aC|d (18/ 5) ﬂgrﬁyl ethanol ere reacted as

described?h E%ﬁ?ﬁﬂl@‘é@“@%ﬁ’%&@%\ﬁo@ﬁ Te398RdmHEB r%g(f(gzo]i] y1] carbamic
acid (5)-1-phemydteihidorster- 4{@@%483}11%@%@%6(230@@@}@?@@@8@%@@%@Mmple 36, Step 6,
[5-(4-bromo- ph nyl |-] -4 qg@{@ 1-phaoy hyligster and
[4-(4,4,5,5 tetra%rﬁ&e% )Calrbg i %\é ?%?(g%o%o&l/j% %q;é%?%ﬁhqgny cetzllc acgd eth@i eslter wer reacted to

provide {4'43- ﬁi’éﬂﬂy)iﬁﬁ‘&&%lbm{n@}h%ﬁg}i@ﬁé%ﬂ%ﬁﬂ |§W5%3F%C?IRWH%F‘|§}PE I -acetic acid
ethyl ester, whighwasiby dealyzedijocthe aeidoasddesaribed inExxampls eStep 2. Example 73:

SyntheSIS Of (4]Fg 16@?#. %3?91 gsliox (g’htﬁ_ggef ’%)lﬁ%P(RQX' gﬂmxvcaz ‘bonylaminol-

methyl- isoXazo d ( 6mpound 5 diroxyacetophenone and
(S)-(-)-2- methwmmwr&ﬁﬁmﬁﬂﬁﬁ&é@%%fé%éﬁﬁ‘é‘ﬁ%“ﬁx Mple 35, Step 1 to provide

3-((R)-1-hydroxyeatii RRERA: of 3,5-dibromobenzoic acid (2.5g, 8.9mmol) in EtO (30mL) at 0°C
was added methyl lithium (1.6M in diethyl ether; 12.3mL, 19.6mmol) was added
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[00349] 5-(4-bromo-pheny1)-3-methyl-isoxazole-4-carboxylic acid and 34(R)-1-hydroxyethyl)-phenol
were reacted as described in Example 36, Step 5 to provide [5-(4-bromo-
pheny1)-3-metWR-18exaz#134-y1]-carbamic acid (R)-1-(3-hydroxy-phenyl)2EHFE&EF589100350]
Following the procedure described in Example 36, Step 6, [5-(4-bromo-pheny0-3-
methyl-isoxazol-4-yl]-carbamic acid (R)-1-(3-hydroxy-phenyl)-ethyl ester and [444,4,5,5-
tetramerhy14&;3:Rjdioxaieotatans2»yd j+phedytkaoeticapit atyidstaraiére T bagte ddirovide

(41-{4-[(R)-]-(3-hydro A g inol:3-MefhykinexazalasMRinone.
2010/077883g”&%/LPS?ngg?%EG%l)&O%%%%Y%%%X %—a%etig}acid ethylziglsegez%,)oﬁmich was hydrolyzed

_ 1-biphenyl- 5%
to the acid as [&@é‘ﬂribgdshﬁhﬁkﬁ}ﬂ‘ﬂ?@&ﬁgé’ﬁ’% ﬁ%@éﬁ?p(ré%&n@%tﬂ%gwc‘
14'13-Methy1rdnfikdahenyrethoxycaihpin Parmiao)-is pxazdlFR)L I-Biplénykd-phegdetic acid (Compound
59) 5[003?1] 5514.4-Qromo-phenyI)-3-methyI-isoxazole-4-carboxylic acid and 1-phenylethanol were
reacted ag deScribed in Example 36, Step 5 to provide [5-(4-bromo-pheny1)-3-
methyl-isoxaz@iusyfobmsamibedansclppeengribtiyr Estar MBS HFoifoiing the procedure described in
Example 36, SteR-falBotd ibramonienyl-gh-methyllisexazel4-yieakamiciaetikphenyl-ethyl ester
and [4-(4,4,5,5-tetramethyl- 10[1,3,2]dioxaborolan-2-y1)-phen tic acid.ethyl ester were reacted to
provide 14'43-%3n§é4ﬁ)§‘1@4’-‘ P%Qhéﬁl-aéﬁ&%éer Cé%é;ﬁ%ﬁ}f?r‘?é‘?‘f@)ﬁ@?ﬁ?ﬁcﬁ%ﬁ%{iﬁ%ﬁ .1 -acetic acid
ethyl ester, whibhxwashyrlrotyrde to dhel anithas-desbibddnn £xAhsptd 3#iGE 2stExample 75:
Synthesis of (4 43MetykdrkLnhe md-thaxydQisarhonylaping); ssgxazol-5-y11-biphenyl-4-yll-acetic
acid (Compound 60) 15[00353] 5-(4-bromo- hen?@i—)@@thyl-is&xazo&lﬁﬁﬁc arbol>1< lic acid and
1-phenyletharfG2dP 'M&F&@&ﬂ-ﬂﬁ%@f&h Y AR PN S S S Whre reacted as
- described in Bxamnples3a]-Sigiebyte!pidwiddi{3Gd-Bremoyphedil)-3-methyl-isoxazol-4-yl]-carbamic acid
1-phenyl-ethy b%ﬁls}%hlg%%él»}ﬁl%ﬂs}%{%'Q&iﬁﬁﬁ?%@éﬁ?]@é@%&%ﬂ&ﬁm Re:3Ra8tep 6,

[5-(4-bromo-phenyl)-3- 20methyl-isoxazol-4-yl]-carbamic acid | -phenyl-ethyl-d9 ester and
[4-(4,4,5 5-tetrategprd nFmmes A6 oriRn -9 BV AR ERYIREHE S I8, thy! were reacted to provide
14'43-methyl4nibphemvethoxyneS-isarbenylaminapisoxadahsllitibipiddRy 1 whedl-acetic acid ethyl

ester, which was hydrolyzed to, the acid as. describe 'nslégfpim 41.3tep 1 6: Synthesis of
[5-(4cCarbam%ﬁﬁﬁlgblwmcé%ﬁﬁ?g%hse%/ﬁ?ﬁ)%s)%gign%tﬁg%éZSisoxa%%%ﬁ]ifﬁéﬁn%%ﬁg

(R)-1-(2-fluorcd phshtikeril il e bt B5) 10088 51k tgste
[5'(4'BrOmOﬁP?@f?ﬂ)ﬁ%f@@H@’ﬁi@%ﬁﬁ%@M%lﬁHﬂaﬁfﬁm (18) ske(6, kot bphenytt:ethi/ estder and
4-cyanomethylphenylboronic acid were. react s describe an Examp <9t 10 provide
[5-(4"-cyanom&tF t?P?]éﬁ’j X&%‘;’/r?‘ﬂ@iif‘é-%“é%ﬁﬁl%@ﬁé%ﬁ%ﬁf@%gbatr?fic ?Eﬁk%ﬁ%?i%%ﬁﬁ%@ghenyl)-ethyl
ester. 30[B0356]3SsfrealisUn-Cydnpristiyicsipnedpndesies wastripricbieayerids fi-Birbamic acid
(R)'l'(z'ﬂUOr%{%ﬁﬁﬁéﬂ)ﬂ%ﬂﬂVjpﬁ%?-r-éﬁx&@é&b@n;sﬁﬁimll%kmaﬂ@l](ﬁmhhwasywe&md with 4N HO in
1,4-dioxane (5mL2, and the reaction Waésﬁﬁtirr%d oV rni%eg%ﬂt ! %r%}tiepﬁ?eggtg[{g. ) he mixture was
concentrated oSS RN YHEAYEEERE] R RN SR atHanol The feéadtion was stirred
overnight at robmartgiear St esha e aHBbRMr P hesnbterhasysyepnrdawipahd-the reaction

- was stirred at ﬁ%ﬁ%ﬂ%é}&g@[ﬁ}m@gﬁq{ m@tmm@%ﬂ%@gﬁe residue was purified by
. preparative HPLC to give the title compound. 5SExample 77: Synth g.is of

P . . g
(5-[4"-(2- A?éetyﬁ‘a‘ﬁﬂ%&ﬁ?ﬁ?ﬂ?ﬁ‘é}ﬁ‘gﬁ)ﬁéﬁ%ﬁé’ﬁ))n?zﬂ?ﬁhéf: 'BS-oxazaboroiidine were reacted as

described in Example 35, Step 1 to provide 3-((R)-1-hydroxy-ethyl)-phenol.
[00349] 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and 3-((R)-1-kydroxy-

Nne were

ethyl)-phenol were teacted as described in Example 36, Step 5 to provide [5-(4-bromo-
phenyl)-3-methyl-isoxazol-4-yi]-carbamic acid (R)-1 ~3-hydroxy-phenyl)-ethyl ester.

36 [00350] Following the procedure described in Example 36, Step 6, {5-(4-bromo-phenyl)-3-
methyl-isoxazol-4-yl]-carbamic acid (R)-1-(3-hydroxy-phenyl)-ethyl ester and {4-(4.4,5.5-
tetramethyl-[1,3,2 Jdioxaborolan-2-yl)-phenyl}-acetic acid ethyl ester were reacted to

provide (4'-{4-[(R)-1-(3-hydroxy-phenyl}-ethoxycarbonylamino]-3-methyl-isoxazol-5-
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methyl-isoxazol-4-yll-carbamic acid (R)-I-(2-fluoro-phenyl)ethyl ester (Compound 66) [00357] To
[5-(41-carbamimidoylmethyl-bipheny1-4-y1)-3-methyl-isoxazol-4-ylkcarbamic acid
(R)-1-(2-fluoro-WReAy197 e8| ester (0.055g, 0.12mmol) in dichlorometha®& {B/PY*RYES added
diisopropylethylamine (0.052mL, 0.3mmol), followed by acetyl chloride (0.009mL, 0.126mmol), and the
reaction was stirred at room temperature. Additional acetyl chloride (0.009mL, 0.126mmol) was added,
and the reaction-wipis:sfirdes atcoonridaipe eatereviithevmikiuieivad gubnahiddswitisbader and extracted
with dichlororqneg;%?)? Tﬂesqgmbined organic layers were dried, filterd, and concentrated, and the
residue was 15purifi¢ cfby’prepa_rative HPLC toIgive the title compound. Exa_m‘PIe 78: Synthesis of
14'-(4-Amino-Extiaaly s Sxasasts.oh ihisrdapriztyirahend-shory pappsg]amino)-isoxazol
[4'44-tert-Butaxynashasyiaminpazatieidid-{conanahb-y9)-biphenyl-4-y1L -acetic acid (1.0mmol) was
treated with triflugro ic acid (5mL.) for 1. hour. \WarksL ided. 1 nd. Mass spec.
data (M+|—"i) _ @6531}&?ffg%?gl?a)ﬁgnyrﬁﬁégéfhgg150}:&2&6 4%r96§%¥i% Q&QH&% %%n%%gl%f
2-(2-14'43-Metsyeleapa(@®)ed debraiiyil storyes BonyRig)Lovide [5~(4-bromo-phenyl)-3-
isoxazol-5-yll-highanybd-yi-acetylamine xathpprsiyifenia aaid. (Compound 67) [00359] Rats were
dosed with (4'43-ethy1-4-((R);1-phenyl-ethoxycarbanylaming)-.isoxazol-5:A-biphenyls4-y1l-acetic acid
(30 mg/kg) anti*thd g‘f]gov‘\é%ct%‘ﬂ&: Gl 53é?s "%ﬁﬁé‘h%?ﬁé %%)esé%rﬁzﬁﬁc}) \rﬁ/na%o Hﬁcrﬂ%j? from bile by
reverse phaserdRyldioviaskspécadatai(MiH)ph gk c[00360] sdnbehbstrHeRtd; Mass
spectromgric ?kt,é]l%ia%%?&aQ-@I%))-iﬁh%IﬁiB@e@&JbM/mﬁ Shimaszd e 20HA (dn[vitro Assay(s) 30
Example 80. Establishment of a CHO Cell Line tagblg EX| [e[jﬁ;n Human,LPAL r[i(():%ssc%}ﬂlA 1.1kb
cDNA encodifBethd At i P AP PEEERSF VY SRR Em hurhan lung. Human fung RNA (Clontech
Laboratories, lerWSA) washeveisedratiscriibes dsingbtieiREFROSE &It (Arnbion, Inc.) and the
full-length CD%J&%ﬂ%ﬁg}hﬁb&émwﬁ@%&ﬂ%rpmd?%e%t.laﬁm%ﬁf@wmmmn-reaction- The

nucleotide sequence of theé cloned human LPAI was determined by sequencing and confirmed to be
identical to thdspEmRkiediinkspipAD s tieAtd (arnairgidhetn. Biophys. Res. Commun. 231:619
(1997). The clhbispmsidanasibiaihe pChNAHRTE-dxpréssidin plasmid ahdiyratisfett@d in CHO

5cells using 'iQ%ﬁ%@@:?ﬁeﬁqgﬁn%”ﬁﬁﬁegﬁ’%&a‘?ﬁ d1é&%ar%g&%?é‘%?ebﬁé(a%%%%@%%&ﬁ‘ﬂan LPA3 were

selected using hygromycin and | | as cells that show Ca-influx in response to LPA. Example 81.
Generation of Bl i Sendyaxprétsing Himnmberd-foost ] &Veibi dbhiaitii the human LPA2
receptor cDNAMWpsaRiainasyirgmdhe to Missouri S&T cDNA Resource Center (www.cdna.org). The
full-length cDNA fra%;& nt .forrtpuman PA %T\évl S, é)glt%glagn?? {%EQBST%?@'&Q%%%%%E%%m’ﬂmbo“de

sequence of tHEBEREd RURvan CPAS Was determine sequencing and confi to be identical to

the publistied methdrisoRd-dedirenben(ivneil bobesdiohrdterss v Jod7205 - THeeBKA was cloned

into the pPCDNAS, b @xRissrioR-blaspidandtnstectes inieBAodalisniitogen Garpl, USA) by
seeding cells in a 96-well poly-D-lysine Coate(%plate a{ ’5301\? 0-195 00 f}e_lglcsgggg \{vdeéhé%gether with 0.2
ul lipofectamin® 0B SRE 2148 SFIRBIBRS BRBFalion VectorEell Ware ciftured overnight in
complete mediatbefdretbemdgaksayed ttoht RAine desdChimfxmuExamplerg2. Establishment of a CHO

- Cell Line Stably Expiessing, iR LEA3-22-hR3ARIMMRAIOL sRGINDG S man LPA3 receptor
.cDNA was obtained from the Missouri S&T cDNA Resource Centeré{W\{vcw.cdna.gr@g)))i The fill-length
0 lec

cDINA frameltersrtiidrerdanis add BRahét P R Ak e FEEhiC tRRMIG ESide sequence of
the cloned humassd; R&P Nds-detarminebehyl sequentiisgand-¢onficaednio walitfenti€al to the published

human LPA3 sequence (NCR ion The cDNA was.25cloned into the
pCDNA5/FRTS§gE)Pe%%g§%Np gir%%%zﬁ%%?aﬂg%ﬁw%%i%ﬁ;ugﬁg\f lipofectamine 2000 (invitrogen

Corp., USA). Clessiabedtadiamlresitguinar (s (ferysanabal ek higronineidnd identified as
cells that showGamipfluxipcespnioseiio kPR EXampe:83) LRNaad LPA3 Calcium Flux Assays.

30 [00356] Step 2: [5~(4'-Cyanomethyl-biphenyl-4-yl)-3-methyl-isoxazol-4-ylj-carbamic acid
(R)-1-(2-fluoro-pheny!)-ethyl ester (0.400g, 0.88mmol) in ethanol (SmL) was treated with
4N HClin 1,4-dioxane (5mL), and the reaction was stirred overnight at room temperature.

The mixture was concentrated to dryness, and then dissolved in 2M NH; in methanol. The
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[00364] Human LPAI or LPA3 expressing CHO cells are seeded at 20,000-45,000 cells per 30well in a
96-well poly-D-lysine coated plate one or two days before the assay. Prior to the assay, the cells are
washed once Wit PB®73#d then cultured in serum-free media overnight FOHYAE YA the assay, a
calcium indicator dye (Calcium 4, Molecular Devices) in assay buffer (HBSS with Ca2- and Mg2- and
containing 20 mM Hopes and 0.3% fatty-acid free human serum albumin) is added to each well and
incubation contintien fes dihaliatB8ZT alOwh eftestaooem pulithds ddd2is04l DNISE: are added to the cells

and incubation cantinued atraoy EMRRIAIH SRR MINHe S CrYB A, thestimulategiby the addition

of 10 nM LPA and intracellular Ce measured using the 5Flexstation 3 (Molecular Devices). 1Csus are
determined usiP§RatEsHPEY ﬁﬁ%ﬁﬁl%%@“&ﬁ&ﬂ}aﬁfﬁﬁlﬁﬁvaﬁ\%g ©RWRpIE 8F LPA2 Calcium Flux

Assay. 10036%dnfpeliedving an overnlght culture with lipofectamine 2000 and the LPA2 expression

vector, thff o RS fpR AeuRRISe @Iesid %élmﬁ%sem&tamsw%ﬁénbpwrﬁé/_;\IDcaICIum

indicator olecular In assay buffer (HBSS 'with Ca2 and Mg2+ and
containing 20 mﬂnﬂemgzah&ﬁ;% hamjicarsl ﬁ%blh@nﬁ‘ﬁﬁfgdfh?ﬁ"élﬁﬁﬁ‘ﬁlrﬁﬁ?é@ﬁ’é‘@%“@ach well and
incubation conggyued for 1 hour at 37C. 10 Id of test compounds in 2.5% DM SO are added to the cells

and incubation contlTra%j tro mteral%' arature rh%g l[l) F}inctg{[lﬁmaﬂ"}?dth %egpy the addition

of 10 nM LPA B8Ry Intraceilufar é mea ure using exstation r Devices). IC)ss

are determineetissiRiy G Paplpedtsrishnednalssis @fodﬁggot&?mmﬁ)dﬂr‘ﬁﬁé@o%ﬁﬁ@ 8513 TS Binding

Assay 1003667 . heiabilieaba,%amneund tokthipit dinding, %%ﬁ%&eﬁd@&busmsed via a
membrane GTP§S assay. CHO cells stably exgresyﬁ%ﬂ#\e recom binant hun)xadla!_ | 20 receptor are

resuspended if? WW%@B@?G} AR RATRTSEOR ke afm&rj”an PZhtruged At 75,000 xg to pellet
. the membranessﬂjhélmmﬁm&%siaﬂelrﬁsunsp@nd?@dddﬁimmmelﬁwegnwaﬁé@ﬁ@dlmﬁg’m inM DTT and

10% glycerol. Me ﬁ#ﬁ%ﬁ‘x@%&%ﬂ%&@%y‘éﬂ&é{& inaHhated.in SewelliRlateswitidh & [355]-GTPYS,
900 nM LPA, 5 uM GDP, and test compound in Assa% Buffer (50 mM Hepes H 7.4, 100 mM NacCl,

10 mM MgCIZT@G@Z@J}Fﬁﬁﬂgg‘%ﬂﬁé‘W ?f%l‘ﬁ%r?)df@/g’fg trhen ﬁ%‘?%‘ﬁ% o ilin s Bﬂﬁff\{f’}" for 30 minutes at
30C. Theiﬁeamﬁfﬁ tetpaiaate diPyC apidviltration thngwghdWhatman GF/B glass fibre filter plates.

The fite plates aie a0 FUINER YL lPIS WAL RHIoh (S0 MHERES. 5,480 mM NaCland

10 mM MgC1 an&’ ried. ntil ant is then added to the plates and the radioactivity retained on the
filters is deterrﬁﬁlﬂad on a Packard TopCount (Perkin 30EImer). Specific binding is determined as total

radioactive bin[d&@g]Wunmxam&@mm&ipeia@mmemﬁsmwfsuye bytasly (900 ki A). 1C:50s
were determmed Li’ Bll% Glii afgtrca C W{ha’tn XSIS ggtl%ra([gdt% ?09’[”- OU.% %&Bgﬁill#%ﬁg@“ve in vitro

biological data’fo epresentative’comp oun Formula presented in the Table below. Unless
otherwisezfotedie eﬂmmﬁwtﬁé%W té@ﬂe@”{ﬁﬁ aA%E50 of less than 50 )1M in the HLPAL Ca Flux

assay. Compoppg)iimbes iRk cee i ChA ) HERAB fhasdyiux bR ylamino)-

isoxazol-3-yl}-biphenyl-4-yii-acetylamino)-ethanesulfonic acid (Compound 67)
[00359] Rats were dosed with {4°-[3-ethyl-4-((R)-1-phenyl-cthoxycarbonylamine)-
isoxazol-5-y1]-biphenyl-4-yl} -acetic acid (30 mg/kg) and the bile was collected over 6

25 hours. The title compound was purified from bile by reverse phase HPLC. Mass spec.
data (M+H) = 564.
[00360] In some embodiments, Mass spectrometric data (mass spec. data) is obtained on
with a Shimadzu LCMS 2010A.
In vitro Assay(s)

30 Example 80, Establishment of a CHO Cell Line Stably Expressing Human LPA,
[00361] A 1.1 kb cDNA encoding the human LPA; receptor was cloned from human fung.
Human lung RNA (Clontech Laboratories, Inc. USA) was reverse transcribed using the

RETR Oscript kit (Ambion, Inc.) and the full-length cDNA for human LPA, was obtained
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by PCR of the reverse transcription reaction. The nucleotide sequence of the cloned
human LPA; was determined by sequencing and confirmed to be identical to the published
human LPA; sequence (An er al. Biochem. Biophys. Res. Commun. 231:619 (1997). The
¢DNA was cloned into the pPCDNAS/FRT expression plasmid and transfected in CHO
cells using lipofectamine 2000 (Invitrogen Corp., USA). Clones stably expressing human
LPA; were selected using hygromycin and identified as cells that show Ca-influx in
regponse to LPA.

Example 81. Generation of Cells Transiently Expressing Human LPA,

[00362] A vector containing the human LPA, recepior cDNA was obtained from the
Missouri S&T ¢DNA Resource Center (www.cdna.org). The full-length cDNA fragment
for human LPA; was obtained by PCR from the vector. The nucleotide sequence of the
cloned human LPA, was determined by sequencing and confirmed to be identical to the
published human LPA; sequence (NCBI accession number NM_004720). The cDNA was
cloned into the pCDNA3.1 expression plasmid and transfected into B103 cells {Invitrogen
Corp., USA) by seeding cells in a 96-well poly-D-lysine coated plate at 30,000-35,000
cells per well together with 0.2 pl lipofectamine 2000 and 0.2 ug of the LPAy eXpression
vector. Ceils were cultured overnight in complete media before being assayed for LPA-
induced Ca-influx.

Example 82. Establishment of a CHO Cell Line Stably Expressing Human LPA;
J60363] A vector containing the human LPA; receptor cDNA was obtained from the
Missouri S&T ¢DNA Resource Center (www.cdna.org). The full-length cDNA fragment
for human LPAs was obtained by PCR from the vector, The nucleotide sequence of the
cloned human LPA; was determined by sequencing and confirmed to be identical to the
published human LPA; sequence (NCBI accession number NM_012152). The cDNA was
cloned into the pCDNAS/FRT expression plasmid and transfected in CHO cells using
Jipofectamine 2000 (Invitrogen Corp., USA). Clonges stably expressing human LPA; were
sciected using hyeromyein and identified as cells that show Ca-influx in response to LPA.
Example 83. LPAT and LPA3 Calcium Flux Assays.

[00364] Human LPA, or LPA; expressing CHO cells are seeded at 20,000-45,000 cells per
well in a 96-well poly-D-lysine coated plate one or two days before the assay. Prior to the
assay, the cells are washed once with PBS and then cultured in serum-free media
overnight. On the day of the assay, a calcium indicator dye (Calcium 4, Molecular

Devices) in assay buffer (HBSS with Ca® and Mg’" and containing 20 mM Hepes and
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0.3% fatty-acid free human serum albumin) is added to each well and incubation
continued for 1 hour at 37°C. 10 ul of test compounds in 2.5% DMSO are added to the
cells and incubation continued at room temperature for 30 minutes. Cells are the
stimulated by the addition of 10 nM LPA and intraceliular Ca”" measured using the
Flexstation 3 (Molecular Devices). ICss are determined using Graphpad prism analysis of
drug titration curves.

Example 84. LPA2 Calcium Flux Assay.

[00365] Following an overnight culture with lipofectamine 2000 and the LPA; expression
vector, the B103 cells are washed once with PBS then serum starved for 4 hours. A
calcium indicator dye (Calcium 4, Molecular Devices) in assay buffer (HBSS with Ca®
and Mg’ and containing 20 mM Hepes and 0.3% fatty-acid free human serum atbumin} is
added to each well and incubation continued for 1 hour at 37°C. 10 pl of test compounds
in 2.5% DMSO are added to the cells and incubation continued at room temperature for 30
minutes. Cells are the stimulated by the addition of 10 nM LPA and intracellular Ca’
measured using the Flexstation 3 (Molecular Devices). ICses are determined using
Graphpad prism analysis of drug titration curves.

Example 85. GTPYS Binding Assay

[a0366] The ability of a compound to inhibit binding of GTP to LPA, is assessed viaa
membrane GTPYS assay. CHO cells stably expressing the recombinant human LPA,
receptor are resuspended in 10 mM Hepes, 7.4 containing 1 mM DTT, lysed and
centrifuged at 73,000 xg to pellet the membranes. The membranes are resuspended in 10
mM Hepes, 7.4 containing 1 mM DTT and 10% glycerol. Membranes (~25 ug per weil)
are incubated in 96-well plates with 0.1 nM [**S1-GTPYS, 900 aM LPA, 5 uM GDP, and
test compound in Assay Buffer (50 mM Hepes, pH 7.4, 100 mM NaCl, 10 mM MgCh, 50
pg/ml saponin and 0.2% fatty-acid free buman serum albumin) for 30 minutes at 30°C.
The reactions are terminated by rapid filtration through Whatman GF/B glass fibre filter
plates. The filter plates are washed 3 times with 1 ml cold Wash Buffer (50 mM Hepes.
7.5, 100 mM NaCl and 10 mM MgCly) and dried. Scintillant is then added to the plates
and the radioactivity retained on the filters is determined on a Packard TopCount (Perkin
Elmer). Specific binding is determined as total radicactive binding minus non-specific
binding in the absence of the ligand (900 nM LPA). ICss were determined using

Graphpad prism analysis of drug titration curves.
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[00367] Illustrative in vitro biological data for representative compounds of Formula (I} is
presented in the Tabie below. Unless otherwise noted, compounds that were tested had an
ICsy of less than 50 uM in the HLPA] Ca Flux assay.

Compound HLPAL Ca HIPA3 Ca Flux
Number | Flux IC50 (uM) IC50 (uM)

g [N 100 BT E= 8 AV R DY D

11
12
13
14
13
i6
17
18
19
20
21
22
23
24
23
26
27
28
26
30
3
32
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41
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43
44
45
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Compound HLPAL Ca HLPA3 Ca Flux
Number | Flux IC50 (uM) 1C56 (uM)
46
47
48
49
30
51
52
53
56
57
58
61
62
63
64
63

alauloolalg|znlalzinlo)m|o

ND
66 ND
67 ND
A = less than 0.3 pM; B = greater than 0.3 uM and less than I puM;
C= greater than | pM and less than 50 pM; D= greater than 50 pM;
ND= not determined.

Example 86. LPAI1 Chemotaxis Agsay.

b ek et b ol R lellg g g Kol gt

[00368] Chemotaxis of the A2058 human melanoma cells was measured using the
Neuroprobe ChemoTx® System plates (8 um pore size, 5.7 mm diameter sites). The filter
sites were coated with 0.001% fibronectin (Sigma) in 20 mM Hepes, pH 7.4 and allowed
to dry. A2058 cells were serum-starved for 24 hours , then harvested with Cell Stripper
and resuspended in DMEM containing 0.1% fatty-acid-free bovine serum albumin (BSA)
to a concentration of 1 x 10%ml. Cells were mixed with an equal volume of test compound
(2X) in DMEM containing 0.1% fatty-acid-frec BSA and incubated at 37°C for 15
minutes. LPA (100 oM in DMEM containing 0.1% fatty-acid-free BSA) or vehicle was
added to each well of the lower chamber and 50 ul of the cell suspension/test compound
mix was applied to the upper portion of the ChemoTx plate. Plates were incubated at 37°C
for three hours and then the cells removed from the upper portion by rinsing with PBS and
scraping. The filter was dried then stained with HEMA 3 Staining System (Fisher
Scientific). The absorbance of the fiiter was read at 590 nM and 1Css were determined
using Symyx Assay Explorer.

[60369] Compound 27 and Compound 37 inhibited LPA-driven chemotaxis (ICs less than
300 M) of human A2058 melanoma ceils.

In vivo Assay(s)

ST73 .
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Example §7: Bleomycin-induced Lung fibrosis model in mice
[00370] Female CD-1 mice (Harlan, 25-30g) are housed 4 per cage, given free access to

food and water and allowed to acclimate for at least 7 days prior to test initiation. After the

" habituation phase, mice are lightly ancsthetized with isoflurane (5% in 100% O,) and

administered with bleomycin sulfate (0.01-5 U/kg, Henry Schein) via intratracheal
instillation (Cuzzocrea S et al. Am J Physiol Lung Cell Mol Physiol. 2007
May;292(5):L1095-104. Epub 2007 Jan 12.). Mice are returned to their cages and
monitored daily for the duration of the experiment. Test compound or vehicle is delivered
po, ip or sc daily. The route and frequency of dosing is based on previously determined
pharmacokinetic propertics. All animals are sacrificed using inhaled isoflurane 3, 7, 14, 21
or 28 days after bleomycin instillation. Feliowing sacrifice, mice are intubated with a 20
gauge angiocatheter attached to a 1 mi syringe. Lungs are lavaged with saline to obtain
bronchoalveolar lavage fluid (BALF) and then removed and fixed in 10% neutral buffered
formalin for subsequent histopathological analysis. BALF is centrifuged for 10 min at 800
x g to pellet the cells and the cell supernatant removed and frozen at -80 °C for subsequent
protein analysis using the DC protein assay kit (Biorad, Hercules, CA.) and soluble
collagen analysis using Sircol (Biocolor Ltd, UK). BALF is analyzed for concentrations of
inflammatory, pro-fibrotic and tissue injury biomarkers including transforming growth
factor P1, hyaluronic acid, tissue inhibitor of metalloproteinase-1, matrix
matelloproteinase-7, connective tissue growth factor and lactate dehydrogenase activity,
using commercially available ELISA. The cell pellet is re-suspended in PBS. Total cell
counts are then obtained using a Hemavet hematology system (Drew Scieatific, Wayne,
PA.) and differential cells counts are determined using Shandon cytospin (Thermo
Scientific, Waltham, MA.). Lung tissue is stained using hematoxylin and eosin (H&E) and
trichrome and lung fibrosis.is determined by semiquantitative histopathological scoring
(Ashcrofi T. et al. J. Clin. Path. 1988,41;4, 467-470.) using light microscopy (10x
magnification) and quantitative, computer-assisted densitometry of collagen in lung tissue
sections using light microscopy. The data are plotted using Graphpad prism and statistical
differences between groups determined.

100371] In the acute setting (3 day), Compound 27 significantly reduced total protein,
lactate dehydrogenase activity (LDH; tissue injury marker) and tissue inhibitor of
metalloproteinase-1 (TIMP-1; pro-fibrotic marker) concentrations in broncheoalveolar

lavage fluid (BALF). In the chronic setting (14 and 28 day) model, Compound 27
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maintained mouse body weight and decreased inflammatory cell influx and fibrosis after a
single bleomycin (1.5 units/kg) instillation and decreased pulmonary resistance and lung
fibrosis following repeated bleomycin (3.0-5.0 units/'kg/week) instillations.

1003721 Compound 37 reduced total protein, lactate and TIMP-1 in the BALF m the acute
setting (3-day). Compound 37 decreased inflammatory cell influx and fibrosis after a
single bleomycin instillation (3.0 units) in the chronic setting (14-days only).

Example 88: Mouse carbon tetrachloride (CCly)-induced liver fibrosis model

[06373] Female C37BL/6 mice (Harlan, 20-25g) housed 4/cage are given free access to
food and water and allowed to acclimate for at least 7 days prior to test initiation. After the
habituation phase, mice receive CCls (0.5-1.0 ml/kg body weight) diluted in corn oil
vehicle (100 uk volume) via i.p. injection twice a week for 4-6 weeks. (Higazi, A. A, ef
al., Clin Exp Immunol. 2008 Apr;152(1):163-73. Epub 2008 Feb 14.). Control mice
receive an equivalent volume of corn oil vehicle only. Test compound or vehicle is
delivered po, ip or sc daily. At the end of the study (4-6 weeks after first i.p. injection of
CCly), mice are sacrificed using inhaled isoflurane and blood s drawn via cardiac
puncture for subsequent analysis of ALT/AST levels. The liver is harvested, and one half
of the liver is frozen at -80°C and the other half is fixed in 10% neutral buffered formalin
for histological assessment of liver fibrosis using light microscopy (10x magnification).
Liver tissue homogenates are analyzed for collagen levels using Sircol (Biocolor Ltd,
UK. Fixed Liver tissue is stained using hematoxylin and eosin (H&E) and trichrome and
liver fibrosis is determined by quantitative, computer-assisted densitometry of collagen in
liver tissue sections using light microscopy. Plasma and liver tissue lysates are also
analyzed for concentrations of inflamnmatory, pro-fibrotic and tissue injury biomarkers
including transforming growth factor 1, hyaluronic acid, tissue inhibitor of
metailoproteinase-1, matrix matelloproteinase-7, connective tissue growth factor and
lactate dehydrogenase activity, using commercially available ELISA. The resulting data
are plotted using Graphpad prism and statistical differences between groups determined.
[00374] In this experiment, Compound 27 significantiy reduced collagen deposition in the
liver as compared to the unireated group. Compound 27 (30 mg/kg, po, qd) had the same
effect on collagen deposition as pirfenidone. Compound 37 significantly reduced collagen
deposition in the liver as compared to untreated control group.

Example 89: Mouse intravenous LPA-indaced histamine release



C 651C ND 66 A ND 67 A ND A = less than 0.3 04; B = greater than 0.3 04 and less than 1 pM; C=
greater than 1 tiM and less than 50 p,M; D= greater than 50 pM; ND= nolg(ge[%esrzr%igr)(%g I;xample 86.
LPA1 ChemotaXs2A844#85 [1103681 Chemotaxis of the A2058 human ARG A eale was measured
using the Neuroprobe ChemoTx(r) System plates (8 um pore size, 5.7 mm diameter sites). The filter
sites were coated with 0.001% fibronectin (Sigma) in 20 mM Hcpcs, pH 7.4 and allowed to dry. A2058
cells were scr{umstarm.sﬁmwm@?mémﬂmdxé@t@aiwfﬁl@éﬁl|®?&f¢%&“& d&suspended in DMEM

containing 0.1 fatty-acid:fres havite sarpA) alumi (RSAd LA doaiesnEanifation lohi« 106/ml. Cells
were mixed with an equal volume of test c,omé)ogndn%gXﬁ iQ:DMEM cont if?li@%% % fatty-acid-free BSA
[

and incubated“ #4972 for 15 MRTEYC EEATTOEH T Sontaiming 0.1% fatty-acid-free BSA) or

vehicle was adgterkioeachuvelbGfithertewedr charveneid-Bo whadferze GO S44PERSEIBN/test compound
mix was appligduorthg yorer pation.of i Chemel wRlaig Rlate s atednaubalasaia7C 15 for three
t e

hours and then the cells removed from the upper portion by rinsing with PBS and scraping. The filter
48 --

was dried theRlgraHe dRPEHA AP SEdhiftg e Yerin RERREICS Qieh Bt} “the &bsorbance of the filter
was read at 599,6M a0eiERes weredetsnminetwsin RS yrhyx AssayrEXHI3rer BlooddoB6n] Compound

27 and Compoéjnﬁ“?fﬂé”?iﬁﬁ?@ %\P%Afa‘%’ri&?%ﬂ&@@&%@%&ﬁ%%ﬁé@%@ﬁﬁ@%I}A)l@fldwman A2058
y(s

melanoma cefi€ Th Vi Assa xample 87: Bleomycin-induced Luna/fibrqus model in mice
[003701 Female GRrminsity(Elar Biv5megiaiens Surai pakesganghBhHEe access to food and
water andallowed-thasglimate foratieast Sheiaysipiion td iestdhitiation: Alterthediabitodtion phase,

mice are lightly anesthetized with jsoflyrane, (5% in 100% 02) angrbadministered with bleomycin
sulfate (0.01- W@?ﬁgﬂr&fﬂgﬁé’h‘)@i r\?“'lﬁ r?%]rz) rac gna%&stﬁfgi%lc)m (Cuzo'zo'crg!a S et al. Am J Physiol Lung
. Cell Mot Physioh200#iMay:202(8)ili005-d02 iapatr9e0rIkh:12.). Mice are returned to their cages

and monitoredgdaily,{esihsishialipmek heparimentchiestsampaundismekicle is delivered po, ip or
sc daily. The route and frequency of dosjng; is has n previously determin 0 cokinetic
properties. All %‘ﬁﬂﬂa@%%&%ﬁh@éﬂiﬁ%%%%ﬁ %%’if%fﬂﬂ%ﬁé 1 agfy ‘{E%flr%? gz%r%a%ggg% bleomycin
instillations Follewingisactifice, ateedresivihatddneitisat J0igangerdp dracathuier AERsd to a 1 mi
syringe. Lungs, are. lay (%%%Xyimi&ai%&bQ%%Qr&@{%*ﬂﬁ%W@ﬁ'@folam@mﬂ@(@/éhﬁbaﬁﬂd then

removed and fixed in 10% neutral buffered fonnalin for subse uﬁent hgﬁtogagfgg'ggifg%' analysis. BALE is
centrifuged forafbkidieaBeeyL 8 0gae perb s Bl SR IHE REEIPSl e

supernatant removed and frozen at
-80 DC for subs@spsenthe renal artery is located and 6/0 silk thread is passed between the artery and

the urcter. The thread is looped around the ureter and knotted 3 times insuring full ligation

20 of ureter. The kidney is returned to abdomen, the abdominal muscle is sutured and the
skin is stapled closed. Mice arc returned to their cages and monitored daily for the
duration of the experiment. Test compound or vehicle is delivered po, ip or sc daily. The
route and frequency of dosing is based on previously determined pharmacokinetic
properties. All animals are sacrificed using inhaled isoflurane 4, 8 or 14 days after UUO

25 surgery. Following sacrifice blood is drawn via cardiac puncture, the kidneys are
harvested and one half of the kidney is frozen at -80°C and the other half is fixed in 10%
neutral buffered formalin for histological assessment of kidney fibrosis using light
microscopy {10x magnification). Kidney tissue homogenates are analyzed for coliagen
levels using Sircol (Biocolor Ltd, UK). Fixed kidney tissue is also stained using

30 hematoxylin and cosin (H&E) and trichrome and kidney fibrosis is determined by
quantitative, computer-assisted densitometry of collagen in liver tissue sections using light
microscopy. Plasma and kidney tissue lysates are also analyzed for concentrations of

inflammatory, pro-fibrotic and tissue injury biomarkers including transforming growth
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protein analysis using the DC protein assay kit (Biorad, Hercules, CA.) and soluble collagen analysis
using Sircol (Biocolor Ltd, UK). BALF is analyzed for concentrations of inflammatory, pro-fibrotic and
tissue injury bioWfa#REY87i#8luding transforming growth factor DE hyalurofEHERF ¥ nhibitor of
metalloproteinase-1, matrix 20matelloproteinase-7, connective tissue growth factor and lactate
dehydrogcnase activity, using commercially available ELISA. The cell pellet is re-suspended in PBS.
Total cell courftstard thignlohtained using atfiemavenkeivatolagyssysternitDrew Scientific, Wayne, PA.)
and d'fferent'aq&ar%&aara@eec%ﬁrawpﬁgasgjm%m%mw mp.Rcienific, waltham,

MA.). Lung tissue is stained using hematoxylin and eosm?(H&E) and 25trichrome and lung fibrosis.is
determined bwgléﬁﬁaaaafawearﬁa%ahagg% souling AL BletederRe FEMPAS AT 088;41;4,
467-470.) usingdightimiarastapy:¢ Oxxmagpificptidn}anc:guantitative, computer-assisted densitometry
of collage |n issye sections using light.micro : re plotted ysing Graphpad prism
and statrs'gcal g‘%g r}eﬁlces dtween i %rogl s‘%l :%tcmlcﬁlegggldn @?15% ciar? thelt%acg’utg(l }ssettrng (3 day),
Compound 27<sfgpifrsaintipereritresd t‘é@&?ﬁ@t@muﬁéaﬁ@%ﬁlﬂ’rﬁ@eﬁi‘i‘éélaéﬁ\ﬁW%EDH tissue injury
marker) and tissugiRRikitenetBatalipproteinase-1 (TIMP-1; pro-fibrotic marker) concentrations in
broncheoalveqlar Iava f ld. he chronic settin d28d ﬁhﬁompound 27
maintained m Xéé"% lé'hgtq% %é%nrlélalgg aﬁn?ﬁa?orygce U r? fibrosis a er a single
bleomycin (1. H’thssikg) mstrllatron and decreased pulmonary resrstance and lung fibrosis following

repeated pleomysi (r%@paﬁo%la/!ﬁe/\éraak)slraﬁm@mﬁ@cﬂfQQ%?@fltr@‘aamwnd Sdorgseed total protein,
lactate and TIMP-I in the BALF in the acute 5settin 3% é‘ﬂ ou d 37 de reas &@flammatory

cell influx and fitBST& & B8 ARSI BB ST et i iRV R8"ERY g (14-days
~only). Example:88» Meusehearbondtirachiotide € GiponcdioéBoliverfibrosigpmatielt[003731 Female
“'C57BL/6 mice M%Eé‘ﬂr ;Q &%g},llap@ed 4/cage are given free access to food and water and allowed to
acclimate for at least 7 days prior to test initiation. After the 10habituation phase, mice receive CCl4

(0.5-1.0 ml/kg BEEY dBTgREPEMREEIR CEHRBIF el R ClBs ‘fﬁ_a?ﬁﬂﬁh?é?\‘?fai?rﬁd’rﬁféidcﬁﬁ?ﬁ:%lce a week for
4-6 weekss (Hrgaxrcaﬁao%yeli‘at;) Ghim Explitnanukied 2008 Apr:152(1):163-73. Epub 2008 Feb 14.).

Control mice regelyen saalenalims of sornolushiol e Tes sampayrhor vehicl s

delivered po, i een e stu eeks after first i.p. injection of [5SCC14), mice
are sacrificed Eﬁ%ﬁf@ mﬁa?@@ﬁ@@ﬁ%%@%‘ﬁl@dd%%%ﬁﬁ yiscearenae! phrbirebmiEsitbsequent analysis

of ALT/AST leyglgent bR dived is\narmnestedsiandonediat thti‘ﬂ@el mesuaﬁrazm Btcf0Gand the other half
is fixed in 10% ne tralabwfelr r% malrn for hi tol (gceacl sse le I|ver %rosgs, using light

aseline 1 n IS 1N PErce n cmog dn%r f
microscopy (10x magnlflca 10 tissue o enates are analyzed for col agen levels using

Sircol (B|@@oldmumdx@©msmwimkﬁm@fé@tamwramﬁ@%mﬁmdééwfh%dl@wrrp(H&E) and
trichrome and Jygrfirosisis: qaagae%dﬂhmuamt@wemmamamm deasitometry of collagen
in liver tissue sections light microscopy. Plasm gﬂF r tlssue ate ar also analyzed for
concentrations’ %ﬁ%‘?lﬁ‘rﬁ?ﬁg%? ubP8 ?%?Biﬁtépfgw&l?gmﬁgy? %aﬂe%@ 4 LG FaRsforming growth
factor 131, hyaNmenic;abihetiss dstimhibitdkof IZBme‘tMWEr@oemasénle ma{mkﬂi’atelloprotelnase 7,

-connective tisgug, glrgwth factor and lactate dehydrogenase activity, using commercially available
~ ELISA. The resulting data are plotted using Graphpad prism. and statistical differences between groups

determingd. [0B%F4] RIS SUBBKHRE AT OB ostifeh I Tt 888y & deposition in the
liver as compaiiethiiheiwrtreBiechgraupPIC dtnpdine2y o[ 3@MIEKY; PO e hiaddthesame 30effect on

collagen depo%Lgng%grrfegHg%qﬁ dEQFERQéﬂ%é ﬂﬂ[‘égc‘f’éﬁ% Igeed%ggadvg%aggn deposition in the liver

as compared to untreated control group. Example 89: Mouse intravenous LPA-induced histamine
release WO 2@1@%’?@8@3]1’@‘?7%2@9%/@6‘81]@6 50 meters in 6 minutes and maintain saturation =

$3% while on no more than 6 L/min supplemental oxygen.

30 [00382] Patients are excluded from this study if they satisfy any of the following criteria:
unable to undergo pulmonary function testing; evidence of significant obstructive lung
disease or airway hyper-responsiveness; in the clinical opinion of the investigator, the

patient is expected to need and be eligible for a lung transplant within 72 weeks of
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[003751 A mouse intravenous LPA-induced histamine release model is utilized to determine the in vivo
potency of EPA] and LPA3 receptor antagonists. Female CD-1 mice (weighing 25 - 35 grams) are
administered cHRBBUAATED., s.c. or p.a.) in a volume of 10m1/kg 30 minthe& 02940558&%5 prior to
intravenous LPA challenge (300 ug/mouse in 50.1% FAF BSA). Immediately following LPA challenge
mice are placed into an enclosed Plexiglas chamber and exposed to an isoflurane for a period of 2
minutes. Theysaterémibve dediecafitatediancdirenk;: slood colderadetitol wipdsiephkaliiilg EDTA. Blood

is then centrifyged at10:000:X ¢ forlyminutes-aldh Histaning Cansenuations. it plasma are
determined by ETA. Drug concentrations in plasma are determined‘il})géma(sﬁsglOspectrometry. The

dose to achie9eBwey HirstishlEsdoy e Bttt e RS 00 S SiRear regression
(Graphpad Prisea)catich phatteehast therdDbOIPEhegdasma concentration associated with this dose is

plotted as.the Example 90, Ise Mnilateral;urateral abstruction. kidney fibrosis model 1003761
Female C%?B@gg E‘él;afﬁ%]ﬁggno%qghég%)%ﬁ%ﬁs%g% ﬁlzage will %e given, freéﬂlﬁ;c&cess to isfood and water
and allowed tGaERImAIE ARSI RS pHIPEI TR NS RRaM i Bb TSN Phase, mice
undergo unilatgraluigieralabstaision(UHe) susgary ovshami®iefnkidnsyeBiveflyindddngitudinal,
upper left incisjon is performed to expose the left kidney. The renal.artery is located and 6/0 silk thread
is passed betﬁ@%%%ﬁ%fn&? (taryora{lrftgct Hé%u?leg%}&%%at (}%g]%i/ll%;{ 8&)%% %.!é%u_ndc‘lthe ureter and knotted 3
times insuringfedidigfatidnh P ubdiete Tieel kidre(igratise{EMe) aBt osiiod iy EBéSminal muscle is

sutured apd th;gf&@igni@gm@dim&&{g%@m Jgtyyned to their cages and monitored daily for the

duration of the ex?geri ent. Tegst compou d or vehicle is delivered. e%s-iEP?st)cdg@xil%bThe route and
frequency of d8EHY 1 5RYEH Ir BREGIELERY G inet PRarmacokinetic properties. All animals are
¢ sacrificed usinghichaled:isdfutanad decorsdrday seafterMOPBEGrgery. FétiebitgSacrifice blood is
drawn via cardiac punctiite.the kidneysiars haresiedand aehaltolithe idney.sdtezen at -80C and

the other half is fixed in 10% neutral buffered formalin for histologic I assessmen.td'of kidney fibrosis
using light mictsEEEPP He% MHagF RSN Y1 el s S SIS DA ST R ARS8 for collagen
levels using Sieehidditeolor loithoki)midxeddkidneyytisgsiens. also stained using 30 hematoxylin and
eosin (H&E) and ﬁi%%gmg ng Kidnsx fibrasis.s deler einas fuuantitative, computer-assisted

densitomctry of coﬂag n in liver tissue sections using light mlproscog , Plasma and kidney tissue
lysates are alg8AiTAIQ e RaTCONERIRFAIAEBETHISH ARSI SUB PO L HUSTR i BYy biomarkers
including transf@&mmg(gﬂwmetﬁg@n@hdayaimmiﬁeailié),ﬁQSum;imfﬁb’er&bmlﬁtadMlmf_xt_einase_-l, matrix
matelloproteinase. 7, conneclive,ssus,arauih fadlarAnd Asiale deydragsnasmachyby, using

commercially avana resuﬁlﬁg ata are plotted using Graphpad prism and statistical
differenceéé betiwekrraiouFbuBismificacsoEsyntg ttlesesiernianm Se8hpBind 27 reduced kidney
fibrosis by at lgast2Q%8s spmpared to the untreated group. Compound 37 reduced kidney fibrosis by
55% as compared to yntreated group. Exa 91: Clinical.Trial in Humans with Idi ic Pulmonary
Fibrosis (IPF) BU¥iSbs ﬁﬁf@lé??%%ﬁ%mﬁﬁfﬁggegé@%‘?%én&ﬁ 3‘7%% 'f}’cr)ca{?sggggo the e |c§%:%p[§1tglftgreatment with
a compound ofdEriatita:( 1) coriperedtanithab Beiabdei patie mb Witddiwpatkie pufftfonary fibrosis (IPF)
~-and to assess §J§1‘at§ﬁ&f%f>é %ﬁgfﬁ@tmﬁﬂﬁ wittagemaound of Eerpia (1) sampamewithirlacebo in
- patients with IPF. %OS?A The primary. outcome variable is the abs%lu_t Shange.in percent
predicted Porcda- 1 S\itartapalliad (Evey o BALE TS Wk 72 80380 Becondary outcome
measures include:seampasitdigiutcanes fofmpantaatslPFielatedeyearitsatorogiessiddedree survival;
categorical assesgment obapsgluiepeiangs iR 'CeRpBiRAFted FVC from baseline to Week 72;

change in Shortness-of-Breath from baseline to Week 72; change in percent%'edicted hemoglobin
(Hb)-corrected¥aPHoROASRTEHBRIEHIUL G CCABAEH VBT 863 SEHE TuhJs FoPh bASENE Yo Week 72:
change in oxygensatusation aixtagytihe’ Sominafatuwelik Test(i@MW/E jifcomplzastlireatooweek 72; change

in high-resplutipn.camppicd Jomoarapty (HRCIL asssaamarLiam basplnapMiealof2: change in

distance walke om baseline to Week 72. Criteria 251003811 Patients eligible for this

study include thodexpamnidenseidinam (Haxd lrsige) Pharmaceutical Composition

[00388] To prepare a pharmaceutical composition for buccal delivery, such as a hard

lozenge, mix 100 mg of a compound of Formula (1) with 420 mg of powdered sugar
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inclusion criteria: diagnosis of IPF; 40 to 80 years of age; FVC > 50% predicted value; DLco > 35%
predicted value; either FVC or DLco < 90% predicted value; no improvement in past year; able to walk
150 meters in GMAMWIASTEHI maintain saturation? 83% while on no morethERBPIHH Eupplemental
oxygen. 301003821 Patients are excluded from this study if they satisfy any of the following criteria:
unable to undergo pulmonary function testing; evidence of significant obstructive lung disease or
airway hyper-respansithenesd; if tiget clinicahgpihionlofithiddd vestigand . tAenpatismtigetpected to need
and be eligible for.a lngranspiapt witin Fa.Kesks ohsrndasizationsactivedniastion; liver disease;
cancer or other medical condition likely to result in death within 2 years; diabetes; pregnancy or
lactation; sub%é’ea%ﬁ’é%’faﬁé’f’sonal or family history of long QT syndrome; other IPF treatment;
unable to take stugymjecicaticasmiikiliayratifrpAubiihgadPFatdeds. 51003831 Patients are orally dosed
with either_pl r an. amount of co n r ( Yz 560 . The primary
aa]%?é%%ncﬁ\ %stm mnﬁc gl%%gchggﬁ uagiﬁglgt% %{%r@d 4?519(’3 ﬂi@}/l

outcome vari be the a e in percent predicted F rom Baseline to Week 72.

Patients will reegivespfinfBerstia( raaiiidn wos rlrtirreorriitoraizts it e adpatient
randomized hagibgpest tseatesdand2weeksréydataddenitoring Gatuvitee¢iMG) will periodically

review Osafety and efficacy datg.tp ensure patient s fety. %&3&4 f%xv)g’?k.? ,.p&%ents who meet
the Progressi%d%?ﬁilflsnéggé“wo%%aesﬁﬁ?tporg,a\l;\? rllé C%Cg >0% absolute decrease in percent predicted

PVC or a? 15%eh#6Fd dethe e imciahtcd i predivestt DrbE B iRfhi 160rBeelE permitted IPF
therapies;jn adglitiondgqthsirhlinded stich drvgmBanvitesibhiigapiesinolude eericasteroids,

15azathioprine, cyclophosphamide and N-acetyl-cystejne. Exa 92a: Parenteral Pharmaceutical
Composition [Bt485] d%?@ﬁgr%‘%ﬁ%\?g ngﬁgﬁg%%ﬂg -é‘ﬁ’ﬂéa*’ég%g%%l‘f%%“@u?gﬁi‘é for administration

by injection (ssidstitatee budomtranehoubieeditie’ ke, 1OEmrof dinetarwdmbleasaltef a compound
+ of Formula (1) jg, disselvedsinstarile-wates ang dhanmixgad with:L & mhif Q1% 20sigvile saline. The

mixture is incorporated into a dosage unit form_suitable for administration b%ﬁigjﬁctrion 003861 In
another embodiait Ry 1o dhRgHETErBRTL e TS AR BY o F el ft AER3HoN: 1.2 g of &
compoungsof Befsritas:(,02 Qinmg of sodium acetate buffer solution (0.4 M), HC1 (1 N) or NaOH (1 M)

(g.s. to suitable pEQé w e%gi gﬂggéﬁf;leﬂg)n%gggu%& %Q'q%[)siﬁ%of the above ingredients, except
eda and | g

water, are combin stirre necessary, with slight heating if necessary. A sufficient quantity
of water is the eI, rmseasslelgpB O ab RPNkt R HMIBB SHEHR 1 08389 270 prepare a
pharmaceuticabggmpasition-fanorplideliveryithG0 mg dfamsdropotinit efifetmidart) is mixed with 750
mg of starch. mixture is incorporated.into an oral.30dosa: nit_for _a.hard gelatin
capsule, whic&t}g/"sﬁ(f?é%%c%?%rcéfga%trﬁ)fﬁ?srtl}%%}?\%%%}rﬁﬁf gﬁ%%éﬁdgl?ﬂé%a ((%&g}%c%vgz%énge)
PharmacétiticahGonspasitiorh jiessslird brapabls SphbpnirbitiRBIEs ¥ Bosition for buccal delivery,
such as a hardgazgnaensax-1adsmenehacamnaund ri-marmulas () with«katmgeafpawdered sugar

mixed, with 1.6 mL of light corn syrup, 2.4 istilled water, and Q.42 mL mint extract. The mixture is
gently blended"&Hd @8@&1’1&%‘5&@&%@% r%ga}S ooz“é?wd;g éuﬁé’gfé(%)? gg%ea?ga@d%ﬁfﬁilastration. Example
92d: Fast-DisintegatingdSublinguiciablet Br00B8 9 AN  adt-olisihtéyratwmg wuislirgualtablet is prepared

. by mixing 48.5%by weiah At & camRAURY aff prapiRE bufd:SAmbYyRIGQE paigeetystallinc cellulose
- (KG-802), 5% by Weigg]t of low-substituted hydroxypropyl cellulose (50 um), and 2% by weight of

25 sterile nébulizers.
Example 92f: Rectal Gel Pharmaceutical Composition
[00392] To prepare a pharmaceutical composition for rectal delivery, 100 mg of a
compound of Formula (I) is mixed with 2.5 g of methylcelluose (1500 mPa), 100 mg of
methylparapen, 5 g of glycerin and 1060 mL of purified water. The resulting gel mixture is
30 then incorporated into rectal defivery units, such as syringes, which are suitable for rectal
administration.

Example 92g: Topical Gel Pharmaceutical Composition
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magnesium stearate. Tablets are prepared by direct compression (,4APS Phartmccirech. 2006;
7(2):E41). The total weight of the compressed tablets is maintained at 150 mg. The 10 foimulation is
prepared by mi%fguité7asbunt of compound of Formula (1) with the total? GRS/ %6 ¥icrocrystalline
cellulose (MCC) and two-thirds of the quantity of low-substituted hydroxypropy! cellulose (L-HPC) by
using a three dimensional manual mixer (Inversina (r), Bioengineering AG, Switzerland) for 4.5
minutes. All ofithespTagnresiten stearaten(iSaie thecemeasiting oPenthied cofothpogudetity of L-HPC are
added 30 secouiRhAPRIGHRUG, AR of MirA-ExAmAIPARR ANTRIARAN RiAMAGaytal Composition
ry,

[00390] To prepare a phammceutical composition for inhalation delivery, 20 mg of a compound of
Formula (1) is ﬁi%@%%ﬁ@%ﬁﬁ%ﬁ&&%ﬁé%gﬁﬂﬁé WOT%W@BH’@% chloride solution.
The mixture isripeatomRiethip@mdahatadtiomdely eyh20urtits suthlas asngdbldiferopibich is suitable for
inhalationsadrgiHigt{%g%nhloowll In another embodiment, compound of Formula (I) (500 mg) is
suspended in's erle water (2100 mL), Span 85 (I g) is added followed by addition of dextrose (5.5 g)
and ascorbic acidt2owig)2BdppkitedmigreBiietide (3 mL of a 1:750 aqueous solution) is added and

the pH is adjugigekia d paifiaphosphate-hudiesy e suspensiomis RaRkagerhig starile nebulizers.
Example 92f: Rectal Gel Pharmaceutical Compositio 392] To prepare a pharmaceutical
composition fSP?ggfgﬁé’éll\?éﬂ/@?Lé 1%‘6%?%%%%% ?ﬁ%?%gr?négla IS’?E %ﬁ%d%\?v%haﬁcg g of
methylcelluos8{a808imaP4); TOGumffitsh bthyiphinzpestos gsolugiyrerpeaitarpo 4t Bipurified water.
The resulging gﬁmiﬁwgeiﬁvég}t&m,im&p@%{m@nm@&%ﬁygwmmab;@usho@&mﬁ@es, which are
suitable for rectal administration. Example 92g: Topical Gel Pharmaceutical Composition 1003931 To
prepare a phatfiaRELEHS) topical gel composition, 100 mg of a compound of Formula (1) is mixed with
. 1.75 g of hydroxypxopplctlicidazllpray sofutkopylene glycol, 10 mL of isopropyl myristate and 100 mL
of purified a'C?&9&#’%}&;&?@@;}!&%9(:9@&&'é&%ﬁgiﬁ?@%kﬂﬁi?rﬁé%ﬁeﬂcm%o%%@ PgfSuAUCh as tubes,

which are suitable for topicl 5administration. Example 92h: Ophthalmic Solution [00394] To prepare a
pharmaceuticAPéhmizahic Eotl i Lo O MR PIeE MGTSrPa LBl b EDSATTISY is mixed with 0.9
g of NaCliin 19Qendiot puifieshuratestandfilierd wsisya 002 phietqnafiiter cdherpebuiting isotonic solution
i then ncorpqialel it Lol AGINens it srellas Sva iR e, Lbieh are suitable

for ophthalmic administration. Example 92i: Nasal spray solution [00395] To prepare a pharmaceutical
nasal spray sclidisiions godificeinmpRharss Fursriied (9 TSt With Bt 81d°PB5M phosphate

buffer solution;{plidsd}idlinensabitiomisplbplacedtin apasabadminisyatoridesignaeito deliver 100 pl of

spray for each %Bglication. [00396] The examples and embodiments described herein are for
illustrative purﬁose%’ only and various modifications or changes suggested to persons skilled in the art
are to be included within the spirit and purview of this application and scope of the appended claims.
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WHAT IS CLAIMED IS: 1.A compound haging the structure of Formula (I) or a pharmaceutically
acceptable salt thereof: Foula (1) wherein R1 is -CO2H, -CO2RD, -CN, tetrazolyl, or -C(=0)NHSO2R1;

RD is H m%ﬁgwi nt or C1-C6alkylene; R3 is H, Cl-C4alkyl, C3-C6cycloalkyl, or
C1-CA4flu l; i-C4alkyl; R8 is H, Cl-a:alkyl, or C:-C4fluoroalkyl; Rl is a
Cl-Céallcyl,-C6flueroaporn Ci-Ghg viotoatkyhuar  Bubstitai@oenyphanhstitutedibhenyhteblehadf RA, RB,
and RC are indetgend ntly selected from H, F, Cl, Br, I. -CN, -OH, C1- C4alkyl, CI-C4fluoroalkyl,

Cl—C4fIuoroalkoxflfe@%C%Ikoxy, and Cl-C4heteroalkyl; mis 0, 1,0r 2; nis 0, 1, 0or 2; pis 0, 1, or 2.

2.The compound of claim 1, wherein: Rl is -COZFI(R@OZF%QB%FC(:O)NHSOZe; R3is Cl-Calkyl; R7 is

H; R is a C1-C6alkyl or a substituted or bsti chh ; each RA is independently selected from
H, F, Cl, Br, I, -CH3, -CF3, -OH, -0CF3, and H3; RB is independently selected from H, F, Cl,
Br, I, ,CH3, -CF3, -OH, -0CF3, and - OgH3each & is indeperd&itly selected from H, F, CI, Br, 1,

-CH3, -CF3, -OH, -0CF3, and - OCH3; rg'gsa)‘mﬁl; 82 pis0or 1. 3. The compound of claim 2,

wherein: R1 is -002I-1 or -CO2RD; _ 5

7 2RO,

e

Formula ()
wherein

R! is ~CO,H, ~CO;R, -CN, tetrazolyl, or —C(=0)NHSO-R'% RP is H or C;-Cjalkyl;

L' is absent or C;-Cealkylene;

R’ is H, C;-Cqalkyl, C3-Cgcycloa}ky1, or C;-Csfluoroalkyl;

R’ is H or C;-Caalkyl;

R¥is H, Ci-Caalkyl, or C]-C4ﬂuoroéﬂcyl; :

R is a Cy-Cgalkyl, C;-Cefluoroalkyl, Cs-Cscycloalkyl, or a substituted or unSuﬁstimted
phenyl; | '

each of R, RB, and R® are independently selected from H, F, Cl, Br, I -CN, -OH, C;-
Caalkyl, C;-C4ﬂudroalkyl, C,-Csfluoroalkoxy, Ci-Caalkoxy, and C;-Csheteroalkyl;

misQ, 1,or2; '

nis @, 1, 0r2;

pis0,1,0r2.

2. The compound of claim 1, wherein:

R’ is —COzH, ~CO,RP or ~C(=OyNHSO,R ™%

R?is C,-Caalkyl;

R7is H; .

R'® is a C;-Cealkyl or a substituted or unsubstituted phenyl;

each R*is independently selected from H, F, Cl, Br, 1, -CHs, -CFs, -OH, ~OCFs, and -

OCH;; |

cach RPis independently selected from H, F, CL Br, I, «CHj, -CFs, -OH, -OCFs, and -

OCH; |

éach RCis independently selected from H, F, Cl, Br, I, -CHj3, -CF5, -OH, ~OCF3,' and -

OCHj;

misQOorl;



R3is -CH3 or -CH2CH3; 12.8 is H, -CH3 or -CF3; RD is H, -CH3, or -CH2CH3. 4. The compound of
claim 3, wherein: 111 is -0021-1; R3 is -CH3; BY'is -CH3; L1 is absent, -CH2-, -CH2CH2-,
-CH2CH2CH2-, -CH(CH?3)-, -C(CH3)2-, -CH(CH2CH3)-, - C(CH2CH3)2-, -CH2CH(CH3)-, Or
-CH2C(CH3)2- 5.7t €6 pound of claim 4, wherein: NH 0/ 0 4.6/ 6.The compound of claim 5,
wherein: LB is absgi cotabdmdeF{aina);, whéedih3)2-, -CH(CH2C113)-, or -C(CH2CH3)2-; each Rc is
independently sele(;ted{#g H, F % 1CH3, -CF3, -OH, -0CF3, and -OCH3; mis 0; nis 0, 1, or pis O.
7.The compound 5t da Grﬁ\ﬁﬁépé RL1 Is absent or each Rc is independently selected from H, F, CI,
-CH3, -CF3, and 10Kk 10 QerCHCHe compound of claim 4, wherein: 83 (RA),-(RE) N-0It\ 1.1-002H

NH R is H, ~CH; or -CF;
RP is H, -CH3, or -CH,CHa.
4, The compound of claim 3, wherein:
R} is ~CO.H;
R*is —-CHs;
R%is -CHj;
L' is absent, -CHy-, -CH,CH,-, -CH,CHyCHy-, -CH(CHs)-, -C(CHa)s-, -CH(CH,CH3)-, -
C(CH,CHs)y-, -CH,CH(CHs)-, or -CH:C(CHz),-.

3. The compound of claim 4, wherein:

(TA)m (FTB)p
-0 |
W

e
— L™—CO,H
NH
OQ{
0

7 3R,
6.  The compound of claim 5, wherein:
1! is absent, -CHy-, -CH(CH3)-, -C(CHs)2-, -CH(CH,CH3)-, or -C(CH:CHz)o-;
each R” is independently selected from H, F, Cl, -CHs, -CFs, -OH, —OCFg, and -OCHz;
mis 0; ' -
nis0, I,or2; .
pis 0.
7. The compound of claim 6, wherein:
L' is absent or ~CHj-;
each R* is independently selected from H, F, Cl,--CHa, -CF3, and -OH;
nisOorl.

8. The compound of claim 4, wherein:



OK 9.The compound of claim 8, wherein: is absgpt, -CH2-, -CH(CH3)-, -C(CH3)2-, -CH(CH2CH3)-, or
-C(CH2CH3)2-1 each Rc is independently selected from H, F, Cl, -CH3, -CF3, -OH, -0CF3, and
-OCH3; mis0; nis 0, 1, or 2; pis O. 10.The compound of claim 9, wherein: 1_,1 is absent or -CH2-;
each Rc is independently selected from H, F, CIRGH3, ®¥3, and -OH; nis 0 or 1. 11.The compound

of claim 2, wherein: Rl is -C(=0)NHSO2R®.R3 E 1- ‘%OHZCHSI R8is H, -CH3 or -CF3; It" is
-CHS3, or -CH2CH3. 12.The compount}&f{}a@& m(4-{3
-Methyl-4-U(2-trifluoromethyl-phenyl)-ethomﬁcarbonylamino isoXx"&zol-5 -y11- biphenyl-4-y1)-acetic
acid (Compound 1); (4'-{3-Methy1-4413é3\~’tr| uoromethyl-pheny1)-
ethoxycarbonylaminokisoxazol-5-y1}-biphenyl-4-y1)-acetic acid (Compound 2); (4'-{4-
[1-(2,4-Dichloro-phenyl)-ethoxycarboriytamino]-3-methyl-isoxazol-5-yll-biphenyl-4-y1)- acetic acid
(Compound 3); ' /D RE) _
(4'-{441-(2-Fluoro-pheny1l)-ethoxycarb rlxl/ indj-3-methylisoxazol-5-y11-biphenyl-4-y1)-acetic acid
(Compound 4); (4'444143 -Bromo-phenyI)-- ethoxycarbonylamino]-3-methyl-isoxazol-5-y1)
‘bipheny|94'y1)r;§"é@%1@§'tdlﬁ@©ﬁ:]tﬂ@ﬂiﬂd,5:)'heTein:_ _ | _ | o
€ amooun o, SRS SRR S R 1) ot o
ethoxycarbonylasmin®“3smettydridexay gbheydd BomdihBxTibitt ien v yDFR cOitF a ciod(@afhppund 7);
4'-{441-(2-Chloro-pheny1)-ethoxycarbonylamino]-3-methyl-isoxazol-5- y1}-bipheny1-4-carboxylic acid
. (Compound 8); ﬁﬂ-? 1-(2-Chloro-phenyl)- 84 ethoxycarbonylamino]-3-methyl-isoxazol-5-y1}
~-biphenyl-2-carboig/liciactd2(Compound 9); (4'- .
{441-(2-ChIoro-pherayl)-ethoxycarbonyIamino]-3-methyl-isoxazo|-5 -y1} -biphenyl2-y0-acetic acid
(Compound 10),p (lzf'- {441-(2-Chloro-phenye-ethoxycarbonylamino]-3- methyl-isoxazol-5-y1}
-biphenyl{4ky1)-dbetioapitid ofipdeun @, ¥heeins: :
(441-(2-Chlorophe - bonylamino]-3-methyl-isoxazol-5-yll -biphenyl-3-ye-acetic acid
(Compound 12);Jtl B%Q-t}?%plggéngdro-phenyl)-ethoxycarbonylamino]-3 -methylisoxazol-5-y1}
—blphenyl-4-y1)-pi19bl@%l@ mi@p@mﬁﬁlﬁﬁ@qg},f(m H,F, Cis "CH39 "CFEIa and -OH; _
{441-(2-Chloroppeny1)-¢thoxycarbonylamino]-3-methyl-isoxazol-5-y1) -6-fluoro-biphenyl-3-y1)-acetic
acid (Compound 14); (4'-{441-(2-Chloro-phenye-ethoxycarbonylamino]-3-methylisoxazol-5-y1}
-4-fluoro-Bibhenyhg SPEpesEwcoA Sl ite s rmyutisia: 15); _
(4'-{441-(2-ChIoggggg@(;bgﬂmmgnbonylamino]-3-methyl-isoxazo|-5-ylI -biphenyl-4-ye-acetic acid
methyl ester (Compound 16); 2}&3 441-(2-Chloro-phenye-ethoxycarbonylamino]-3- '
methyl-isoxazol%-ﬁ?—‘gf&%ﬁ- 9 propionic acid ethyl ester (Compound 17); 2-(4'-{4- :
[1-(2-Chloro-phegiikrethoxyGarhopylamino]-3-methyl-isoxazol-5-y 1}-biphenyl-4 y1)- propionic acid
(Compound 18); 25(4'- {441-(2-Chlorg-pheny1)-ethoxycarbonylamino]-3-

methyl-isoxazol-%—y}F-b Wliggi(f-lﬂ%methyl-propionic acid (Compound 19); 24- {4-
[1-(2-Fluore-phemyd qethoxyaarbeiaymaniiedtadmethyl-isoxazol-5-yll -bipheny1-4-y1)- propionic acid
-f;gﬁe"’r?y‘ff‘ﬁyzl‘;)_g%f@ré(%@@%gﬂ@%g.%{%&&}h%ﬁ!ﬁ}%?‘%EXL%TE{%’JH%a';“n?&!)‘ﬂs'é?aé%%%{%}Y" B
4'-{441-(2-ChlorefhenylLr-sthaxytarhayGenipalsd-nethy3sdrakzol-5-)il bipiflenydretathanid)acid
fggﬁgfﬁf‘ﬁff){’g 8 4%5@%%%%%5&%%1 eyhEsthoxycashonyaming %”ﬁ%é'?ﬁé‘%?’éé?&ﬂﬁ yL}
(4" -{4-[(R)-1-(2-Flu@ra@phahidqthexybarthorytarhimy]Bamelrisistindzeb:tyd} HyipHeplydetlyd)acetic

acid (Compound 24); (4'-.[4<[(R)-1-(2-Eluoro; (Wrethoxycarbonylaminal-3-methyliso; 5 -y1}
-2'-methy|-bipheFlﬁ/e@l:-y(i])cgzgegflnc29 gglc% (@b%ﬁg%%% 5 }%ﬁ%ﬁﬁ%ﬁﬁi&%oxyca%wymﬂ%oml '
Fluoro-pheny1)-éiwarptérybnbiahtnglBsrhettstidsoibomBpplindripheind-ay3Bzemethitpsdpionic acid
(Compound 26); (4'-{4-[(R)-1-(2-ChdotQq- y)-ethoxycark InQk 3- i Dyl
biphenyly D) S S Tt S A D NAHAgh ST DA oA
Chloro-pheny1)-8thdhaidarbtayiatinsi-ahemihyithsoraetionxlaminmgremetulysgzezaiettylpropionic acid
(Compound 28);:.2= [(R)--(2=Fluar thexygarben ina}-3-methyl-isoxazol-5-34}
Biphenyl-ay L S Pyl probon e (GO P VAR ECRIID pherfiy 5012
2-(4'-{4-[(R)-1-(ctrirerranizriatiokyeeiybrsammol g imeRsihssrabehseyP-uipiesia 2414 1) -propio
nic acid (Compo%;’pg);r%- L4711 -(2-Chloro-phenvi-eth bonvylaminol-3-methvyl- -5
(4-[(R)-1-(2-ChIoroph_enyl)-(?t’hox{ia[%b(ozngl_ar?”fi%g]-%%}rrr})eﬁlyciggfaggﬁgmlﬁo- i Iﬁg%}rl-zsi?/}i%%gropionic
acid (Compound’BTipherylri-¢arBomiinsrodhempoLatoxcafbbnis %T—?Eﬁ@'t‘tifyl- 85
isoxazol-5-y1) -biphenyl-4-y1)-acetic acid (Compound 32); _
2-(4'-{4-[(R)-1-(2-Fluoropheny1)-ethoxycarbonylamino]-3-methyl-isoxazol-5-y11-2"-methyl-biphenyl-4-y
1)- propionic acid (Compound 33); (4'-{4-[(S)-1-(2-Fluoro-pheny1l)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-y11-biphenyl-4-y1)-acetic acid (Compound 34); (4'- (4-[(S)-1-(2-
Chloro-pheny1)-ethoxycarbonylamino]-3-methyl-isoxazo1-5-y1}-biphenyl-4-y1)-acetic acid (Compound

AR IA'AA-(2-Ch1oro-bhean7viovyvearbonviaminno)-2-meaethv/l-icovaznl-B- vii-hinhenvi-A-v/Il -aratic acid



~ 86 biphenyl-4-yl)-acetic acid (Compound 58);

{4'43-Methy1-441-phenylethoxycarbonylamino)-isoxazol-5-y11-biphenyl-4-yl}-acetic acid (Compound

* 59); [5-(4tCyanomethyl-bipheny1-4-y1)-3-methyl-isoxazol4-yl]-carbamic acid (R)-1-(2-chloro-
ph)en[yl()- e'thyyl est@@%ﬁﬁ%ﬁ%ﬁ#g"i} %)/i'-)j-methyi-){soxazgﬁg-yl?/-]t)g)%enyl-‘?-carbox(ylgc ac% (Compound

[5-(4-Cyanomethygh:hiphanyL(A-ghld-meijsaxazobAhdirpRiaaisic aatdiR b - 816 rotpbighyhyethy |
ester (Compound 62); (3- Methy1-5-[4"-(2H-tetrazol-5- thyl)-bipherty|-4-yli-isoxazol-4-y1} -carbamic
i o iN WA Rt o VR e e i T S
yhrtethyl)-biphenyhémykizoxazell-#- 1 basrbaiic,apie-6R)-1-{2 {€hioimphe nyl ety estedidampound
64); [5-(4'-Carbamimidoylmethyl-biphenyl4-y1)-3-methyl-isoxazaql-4-.ylkcarhamic acid .
()12 hiom o R L R e R S ey el S S TR R ey 4-y1
3-methyl-isoxazol@eyipaarbarid ddid 4R)-(2-Ceftworpkphel)yditethyt aster{Gomppimeas)- 13. A

pharmaceutical compositign comprising,a compound of a ne of claims 12, or.a pharmaceutically
acceptable salt thlesﬂggF ﬁfﬁgﬁ%ﬂﬁﬁgﬁnrﬁngr;%l} @a? Iégc?rlr(\)ﬁlcl)csl %%1@%0 éfﬁ%ﬂi@?é’rﬁr%dlﬁé@%@r&?rgg\(}énous
injection, subcutapkeonys)iibotiperrbeay rdrinistratishyiribeations yhs4H fommnis priation, topieattic
administration, opht i ISt ation OF 05 inishation. 1o, The pharmaceuytical 1position of
claim 14 which is %cgaé%,ﬁlf %ﬁ{{]a&%%?gﬁép ralt I{g:w , %%rg %%%g t,ea %X sca%r E%%l?%% Shtll (;’an%lgctgﬁp pository,

a suspension, a giehmzxﬂ%ﬂﬂ}ahcﬂs)pméimea}étﬁsmb)ﬁgﬁg a%@@anaméﬂ@ls{éh{‘hﬁleﬁWMﬁ
jotion, an eye drop:k . eabAERLLA, i aAmELUNG 32 KBINSA NANLARERIDE, A RAR [hgise In

medicine. 17. The us€ of a compound as claimed in any of claims for the manufacture of a
~medicament for treatiing @ﬁm@@%?@fbl@@oﬁ‘% Mp@gﬁaia_mmmmhaﬁye@f@aw@m%r e
manufacture of & miagiaaaent es ealinharRLeyBNIRG hiesisid\Sn TN WSR LA SAERYNIES 14

claimed in any of claims 1-12 for the manufacture of a medicament for treating or preventing lung

fibrosis, asthma, EhrGnfehépsnrivave sirukararerseqcopshyidsermalosil abiperidreynjury,
chronic kidney disgasg,ivariRicsis, Jibres.of tae gHt b(@@h&aﬂ%ﬁénﬂa}r&%@ea%?%nﬁe{@ﬁ@n
cancer, prostate cancer, glioblastoma, bone cancer, colon cancer, bowel cancer, head and neck

cancer, melanomBSHliSREARG skt LEPtERIL A kbR B Hhy leRmosiamic esicéropamuiimer métasthsis,

transplant organ fll?i%gtﬁﬁoﬁﬂﬁi@ﬂiﬁﬁfeﬁqg?bﬁ%Jiﬁn%%iﬁm@yﬁ-ﬁ@éﬁi?ﬁimﬁﬁﬂ%q_@%ﬂﬁ{éﬁiﬂm(ﬁj\ﬂ D),

diabetic retinopathy, collagen vascular disease, atherosclerasis, or neurgpathic pain in @ mammal.
propionic acid (Compound 20); 4-(4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl} -bipﬁenyl»él«yl)-butyﬁc acid (Compound 21Y); 4'-{4-{1-(2-Chloro-
phenyl}-ethoxycarbonylamino]-3 —methyi~isoxazol~5 -yl}-biphenyl-3-carboxylic acid
(Compound 22); (4'-{4-[1-(4-Chloro-2-fluoro-phenyl)-ethoxycarbonylamino}-3 -methyi-
isoxazol-5-yl}-biphenyl-4-yi})-acetic acid (Compound 23); (4'-{4-[(R)-1-(2-Fluoro-
phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} —biphenyi'—fluyl)-acetic acid
(Compound 24); (4'-{4-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-3-methyl-
isoxazol-5-yl} -2"-methyl-biphenyl-4-yl)-acetic acid (Compound 25); 2-(4"-{4-[1-(2-
Fluoro-phenyl)-ethoxycarbonylamino]-3 -methyl-isoxazol-3-yl} -biphenyl-4-yl)-2-methyl-
propionic acid_(Compound 26); (4'-{4-[(R)-1-(2-Chloro-phenyl)-ethoxycarbonylamino]-
3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-acetic acid (Compoundﬁ’? ); 2-(4'-{4-[(R)-1-(2-
Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-ybD-2 -methyl-
propionic acid (Compound{ZS); 2-(4'- {4-[(R)-12-Fluoro-pheny!)~
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl}-biphenyl-4-y1)-2-methyl-propionic acid
{Compound 29); 2-(4-{4-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino}-3-methyi-
isoxazol-5-yl} -biphenyl-4-yl)-propionic acid (Compound 30); 2-(4-{4-[(R)-1-(2-Chloro-
phenyl)-etho xycarbonylamino]-B -methyl-isoxazol-5-yl} -biphenykti-yl)-propionic acid
(Compound 31); (4'-{4-[1-(2,6-Dichloro-phenyl)-ethoxycarbonylamino]-3-methyl-
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isoxazol-5-yl1}-biphenyl-4-yl)-acetic acid (Compound 32); 2-(4'-{4-[(R)-1-(2-Fluoro-
phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-y1} -2'-methyl-biphenyl-4-y1)-
propionic acid (Compound 33); (4'-{4-[(S)-1«2-Fluoro-phenyl)-ethoxycarbonylamino]-3-
methyl—isoxazoI—S—yi}‘-biphenyl-ﬁl»-y}h)naccﬁc acid (Compound 34); (4'-{4-[(S)-1-(2-
Chloro-phenyl)-ethoxycarbonylamino}-3-methyl-isoxazol-5-yl} -bipheny1~4~yl) -acetic
acid (Compound 35); {4'-[4-(2-Chloro-benzyloxycarbonylamino)-3-methyl-isoxazol-5-
y1]-biphenyl-4-yl}-acetic acid (Compound 36); {4'-[3-Methyl-4-((R)~1-phenyl- |
ethoxycarbonylamino)-isoxazol-5-yi]-biphenyl-4-yl} -acetic acid (Compound 37); (4'-{4-
[1-(2,3-Difluoro-phenyl)-cthoxycarbonylamino]-3-methyl-isoxazol-5-y1} -biphenyi-4-y1)-
acetic acid (Compound 38); (4'-{4-[1-(2,4-Difluoro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-y1} -biphenyl-4-y1)-acetic acid (Compound 39); (4'-{4-[1-(2-Fluoro<4-
methoxy-phenyl)-ethoxycarbonylamino}-3-methyl-isoxazol-5-y1} %iphenyi#-yl)—acetic
acid (Compound 40); (4-{4-[1-(2,5-Difluoro-phenyl}-ethoxycarbonylamino]-3-methyi-
isoxazol-5-y1}-biphenyl-4-yl)-acetic acid (Compound 41 ); (4-{4-[1-(2,6-Difluoro-
phenyl)-efhoxycarbonylamino]-3 -methyl-isoxazol-5-yl} -biphenyl-4-yl)-acetic acid
(Compound 42); {4'-[3-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-
biphenyl-3-yl}-acetic acid (Compound 43); 4‘~[3—Metth—4-((R)—1 -phenyl- |
ethoxycarbonylamino)-isoxazol-5-yl}-biphenyl-4-carboxylic acid {(Compound 44); {4'-[3-
Methﬁrl—él—((R)—l -phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-2-yl} ~acetic acid
(Compound 45); {4'-[3-Methyl-4-((R)-1-o-tolyl-ethoxycarbonylamino)-isoxazol-5-yi]-
biphenyl-4-yl}-acetic acid (Compound 46); 2-(4'-{ 4—[(R,R)—1-(2-Chiom-phenylj-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-y!)-propionic acid
(Compound 47); 2-(4'-{4-[(R,S)~1-(2-Chioro-phenyl}-ethoxycarbonylamino]-3-methyl- “
isoxazol-5-yl}-biphenyl-4-yl)-propionic acid (Compound 48); (3'-Chloro-4"-{4-[(R)-1-(2-
chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-acetic acid
{(Compound 49); 2-(4"-{4-[(R)-1-(2 -Chioro—phenyl}-ethoxycarbonylanﬁno}-3 -methyl-
isoxazol-5-yl} -biphenyl-4-yl}-butyric acid (Compound 50); (2"-Chloro-4'-{4-[(R)-1-(2-
chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-y1} -biphenyl-4-yl)-acetic acid
(Compound 51}; (4'-{4-[(R)-1-(2-Chloro-phenyl}-ethoxycarbonylamine]-3-methyl-
isoxazol-5-yl}-2'-fluoro-biphenyl-4-yl)-acetic acid (Compound 52); 4'-{4-[(R)-1-(2-
Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyi#-carﬁoxyﬁc
acid (Compound 53); (4'-{4-[(R)-1-(3,5-Dibromo-phenyl)-ethoxycarbonylamine]-3-
methyl-isoxazol-5-yl1} -biphenyl-4-yl)-acetic acid (Compound 56); {4'-[3-Methyl-4-{(S)-
1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-yl}-acetic acid (Compound
57); (4'-{4-[(R)-1-(3-Hydroxy-phenyl)-ethoxycarbonylamino}-3-methyl-isoxazol-5-yl} -
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14,

15.

16.
17.

18.

19.

86
biphenyl-4-yl}-acetic acid (Compound 58); {4'-[3~Methy1—4—{1-phenyl~

ethoxycarbonylamino)-isoxazol-5-y1]-biphenyl-4-yl}-acetic acid (Compound 59); [5-(4-
Cyanomethyl-biphenyl-4-yl)-3 «methyl—:soxazol-4~y1]—carbamzc acid (R)-1-(2-chloro-

' phenyl) -ethyl ester (Compound 61); {5»(4’-Cyanomeﬂlyl-b1phenyi—4—yl) -3-methyl-

1soxazol-4~yl]-carbamxc acid (R)-I-(Z«ﬂuoro—phenyl)-ethyl ester (Compound 62); {3-
Methyl—5~[4'-(2H-tetrazol—S-ylmgﬂ;yl)»biphenyl#yl]-—isox&zol@yl} -carbarnic acid (R)-

- 1-(2-fluoro-phenyl)-ethyl ester (Cornpound 63); {3-Methyl-5-{4'-(2H-terazol-5-

yimethyl)-biphenyl-4-yl}-isoxazol-4-yl} -carbamic acid (R)-1-(2-chioro-phenyl)-ethyl
ester (Compound 64); [5-(4'-Carbamimidoylmethyl-biphenyl-4-y1)-3-methyl-isoxazol-4-

- yl]-carbamic acid R)-1 (2 ﬂuoro-phenyl)vcthyl ester (Compound 65); {5-[4'-(2-

Acetylammo—z-nmno—ethyi)—b1phenyl-4«y1} B*mcthyi-lsoxazol-aﬂwyl} -carbamic acid (R)-
1-(2-fluoro-phenyl)-ethyl ester (Compound 66). _
A phaxmaceumal composztmn compnsmg a compound of any one of claims 1-12, or a
pha:maceutzcally acceptable salt thereof. - _

The phannaceutlcal composition of claim 13, formulated for mtravenous injection,
subcutaneous mject;on oral admzmstratmn, inhalation, nasal admzmsn-auon, topical
a.dmuus!ratlon, ophthalmic administration or otic admxmsiratxon

The phaxmaceuncal composmon of claim 14 whichis a tablet, a pﬂI a capsulc a liquid,
an mhalant, a nasai spray solution, a suppos1tory, a suspension, a gel, a colioid, a
dispersion, a snspensxon, a golution, an emulsxon, an ointment, a lotion, an eye drop or an
ear drop.

A compound as claimed in any of claims 1 to 12 for use in medicine.

 The use of a corﬁpound as claimed in any of claims 1-12 for the manufacture of a

medicament for treating cancer.

The use of a compound as claimed in any of claims 1-12 for the manufacture of 2

medicament for treating or preventing fibrosis.

The use of a compound as claimed in any of claims 1-12 for the manufacture of a
medicament for treating or preventing lung fibrosis, asthma, chronic obstructive

pulmonary disease (COPD), renal fibrosis, acute kidney injury, chronpic kidney

. disease, liver fibrosis, fibrosis of the gut, breast cancer, pancreatic cancer, ovarian

cancer, prostate cancer, glioblastoma, bone cancer, colon cancer, bowel cancer, head
and neck cancer, melanoma, multiple myeloma, chronic lymphocytic leukemia, cancer
pain, tumor metastasis, transplant organ rejection, scleroderma, ocular fibrosis, age
related macular degeneration (AMD), diabetic retinopathy, collagen vascular disease,

atherosclerosis, or neuropathic pain in a mammal.



