POLYCYCLI C ANTAGONI STS OF LYSOPHOSPHATI DI C ACI D RECEPTORS RELATED

APPLI CATI ONS [ 0001] This application clains benefit of U S. Provisional
Appl i cat iwo 2bim/146%6A 183, 785, entitled "ANTAGONI STS OF LYBOPHSSRBATIDY C ACI D
RECEPTORS" filed on June 3, 2009, which is herein incorporated by
reference. FIELD OF THE | NVENTI ON [ 0002] Descri bed herein are conpounds,

nmet hods of maki ng such conpounds, pharmaceuti cal conpositions and
medi canert@LYSLE ANEAGONBASORdSY SQRHOSTNATIDIE AGHNBEGRIT@BSyounds

to treat, prevent or diagnose di seases, disorders or conditions associated

with one or nore of the lyso §p¢]@1|t)i i ' A) receptors. BACKGROUND
OF THE | NVENTI ON [ 0003] Lyso%ﬁ%sp 0 i%@éﬁgégl(%gbrane-deri ved bi oactive

| i pi d ngaioart OFtgs applsetdrod pinsl bepefitofaf.§ ek visiondbApplicatioe dlol 61/a483,78Mct i ons

that include, prolijf i i Lati iV 1.gration, adhesion,
| nvasi o hon pogshurLor TreudhitelnatBie AtbakBeerIbg S riGy BaF

pr ocesses >Rty HiAflsdfoin Pbrdtfed Y rdfdBhded to, neurogensis, angiogenesis,
wound healing, fibrosis, inunity,” and carci nogenesis. [0004]
Lysophosphatidic acid (LPA) is a | ysophospholipid that has been shown to
act through sets of specifi FIELED OFTHENNENTIORcept ors (GPCRs) in an

aut ocri n ar.acsi ne fashion. LPA bindi Q its cognate GPCRs (LPA LPA
> o B DERABE A IEn Bl ol thekibl d:8h SRR g pat hways
t 0 pr odys@rradéatidad tympdsitirladintalicahREBUEHSisinARL g SduRd9fanl hethddd

receptors find use in the treatnent of diseases, disorders or conditions in
whi ch LPA upingpyctacqngrasndsigvrgaRyrornirpEdipgogsnaiseascs 0o0siery o aditigapect

t [ n: Q. H o Lahibit th
<ol g ea ELfRbfe GPRPRYR: R d (DM thererore, are

useful as agents for the treatnent or prevention of diseases in which
i nhibition of the physi oBAIKGROIUNDVOFTHE INFENEIQSef ul , such as di seases
in which an LL(PA receptor. partici i nvolved, in the etiology or

pates, . i
pat hol od§"dk ToraPiseRlgdds 4f gt Bteedesh e bipdehia LB HS s at | east one
synpt OmL%fso$ltﬁpﬁiélﬁﬁ@ssﬁfec{ RRAShed i QNBlaABRRESNs thiEnQHPHWNASatRn, Formul a (1)
are useful for the treatnent of fibrosis
differentiation, survival, migration, adhesion, invasion, and morphogensis. These functions
15  influence many biological processes that include, but are not limited to, neurogensis,
angiogenesis, wound healing, fibrosis, immunity, and carcinogenesis.
[0004] Lysophosphatidic acid (LPA) is a lysophospholipid that has been shown to act
through sets of specific G protein-coupled receptors (GPCRs) in an autocrine and paracrine
fashion. LPA binding to its cognate GPCRs (LPA,, LPA,, LPA;, LPA4, LPAs, LPAy)
20  activates intracellular signaling pathways to produce a variety of biological responses.

Antagonists of the LPA receptors find use in the treatment of diseases, disorders or

conditions in which LPA plays a role.

SUMMARY OF THE INVENTION

[0005] In one aspect, presented herein are compounds of Formula (I) that inhibit the

25  physiological activity of lysophosphatidic acid (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 receptor participates, is involved in the
etiology or pathology of the disease, or is otherwise associated with at least one symptom of
the disease.

30 [0006] Inone aspect, the compounds of Formula (I) are useful for the treatment of fibrosis

of organs (liver, kidney, lung, heart and the like), liver diseases (acute hepatatis, chronic
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of organs (liver, kidney, lung, heart and the like), |iver diseases (acute
hepatatis, chronichepatitis, liver fibrosis, liver cirrhosis, portal

hypert ensworepiowegwmer ati ve failure, non al coholic steat ehefskomios730NASH) ,

i ver hypofunction, hepatic blood flow disorder, and the like), cell
proliferative disease (cancer (solid tunor, solid tunor netastasis,

vascul ar fibroma, nyelonma, nultiple el oma, Kaposi's sarcoma, |eukem a,
chroni ¢ hepaphe byerifbrosy kv @H{l@su)poa%xpﬁﬁenﬁ%yegaa@faﬁlmﬁﬂmen%t astasi s of
cancer Iy 10 pnf [ i.asi: e at hy,
pneurmnFagéogﬁgg%]%%t%ﬁﬁfglgag‘gg%l?’cﬂv% € O?{él%tgb’rskge?g Ccllélg §§? 8%?41$0fr9%}amtﬂgomel
syndr ondikich,BE) prolifladneradis sy (danve!(sdidstaase soliBRjmorahetastasd, vpstntareat i €
secreti Ofﬂa;r and the like), renﬁl di sease, urinary tract-associafed disease

(beni gn THOREARYCORGpBHIIPLSTEC B2 SRS I ik UAPRE- GRCRICHERPOYATRI ¢
bl adder ieA2 ferBPINAhe ROl HIRK RRAARIQr WAL LULThE Al Sk, spinal

canal stenosis, s@orrpt ons rrve rom di abet es,&f ower urinary’'tract disease
( obst r udbflanmefory disease (psoniasiy, repmopathgshetimeniaiakd Xhe like)) savmeintsynaitsetase of
| ower urj.nary,.tract, dysuria, f ue urination, .and t i ke ancr eas
i Sease duBH ISRy SouhuBie HEd Ftlriti s noREbefie Lt sBkkmaber t on and
the |i Keancretti©iRRbAPandIn&|ike)aRaCdighed uﬁh&ﬁ%ﬁ@t-ﬁ@@éi@ﬂéﬂ AlschRf(BEAEA ON,
cerebral henorrhage, and the I'i ke), neuropathic pain, peripheral

neur opatmgstatemity petpdasia aresymptaisissalfisted seth(neyeoppdiicalleddardisaissr spdead spesk at i on

(AMD), diabetic.retinopa ) oli.ferative vitreoretinopat PV
e ShBE it RGP ARk e foP i ¥Enoit S TBP S s ARRS o By,
like). llswong@ispeedtdidche (@bsmetos s Riverafinaty aratl, ind@the 1ks g énflamrhitery
treatment of fibrotic diseases aor conditions. [0007] I n one aspect,
descr i betsoaes & lawer winesnfatindsusn. rsuaifwinglion, apd Hicnkiednanesny 58%%ept abl e

sal ts, Sa%%ésfﬁ%aﬁ%n%iﬁg&e&gs%%o‘d%??& @g%?{égegﬁ’m%%#ﬂ&%n%ﬁlp'%ﬁé i )asc(elrgcte%k?,’ LPA 2.

ant agoni s a east one o receptors selected’from

LPA 3, UWRAnksidemt& dinchst RArebrdl infarveioandeachraidrinorhagy andds 1ddke),For mnul a (1)
are antagoni sts of LPAI I n one enbodj rrenii{, coppounds of Fg{y%la (1) are
ant agoniSHEOPahiq PR, nerahgr! nasopathy, angyihs lkgpsyiandiease Rgmsiisti®asiator mul a

(1) are &EE@QMnS(%MEE,_d%iC anghopsth- R lifetdtive QHFeoF‘é?TRQﬁ&tH? PER), GRARRYNS of
Forrmula () are sel ective antagohists for one of the LPA receptors relative

to the gichgphidoRA glaacept diltsationmsusgenesmganeticdikes lc hnaapettetici ve
AR NG F AR WL T R o et SRR
enbodi MgRdeg;, 1HYEB aghes€lUeklibYEh&BInAMO Bdripounds SEF&EhlY A),fdbrrhdt8utidfly 3
receptor. [0008] Conmpounds of Fornula ( % are used in the treatnent of
di sedsegccditade sdisssolgtes, and prodrugs therecof. Compounds of Formula (I) are antagonists
of at least one of the LPA receptors selected from LPA;, LPA,, LPA;, LPA4 LPAsand
LPAg. In one embodiment, compounds of Formula (I) are antagonists of LPA;. In one
embodiment, compounds of Formula (I) are antagonists of LPA; and/or LPA;. In some
embodiments, compounds of Formula (I) are antagonists of LPA; and/or LPA;. In some
25  embodiments, compounds of Formula (I) are selective antagonists for one of the LPA
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.
30 [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



conditions in which activation of at |east one LPA receptor by LPA
contributes to the synptonol ogy or progression of the disease, disorder or
condi t i orwoOl2n1001e76aspect , t he net hods, conpounds, phar neceatS2@alo37309
conpositions, and nmedi canents descri bed herei nconprise antagonists of LPA
receptor(s). In one aspect, the methods, conpounds, pharmaceutical
conpositions, and nedi canents descri bed herein conprise anta oni sts of
LPAI, LPAmprise antpeeistypf bRiveasatarehdn onepwset, teoog ”BquL ?’PTBIP@ &pect ,

provide
Bccept anaraefticel By BATRETE e FRERHL Sacatboderdn BRBDRPRSFTINGE _ o

- O)N(IEP@EPAg,G(Ti@PNl‘@'bOZI@TR&S@HIh@@&'Of- ( O)NHSO 2R10 , tetrazolyl, or
5- oxo0- 2, 5-di hydro- | 4]ox%qlazol-3 yl; RDis H al kyl ; is H,
G - C 4allfpP] Ie@n@:ewei BEIvidRd hepsin g2 qemgtound pH Epiegl: a Iﬁwr.aﬁa amp@c?ef(l OCH( R
8) - CY, R{.d mﬂggﬂt&kmg;4alkyl R8 is H G -C 4alkyl, or G CAfluoroal kyl ;
CY is a substituted or unsubstltuted C3- C6Cyc|oa|ky| or a substituted or
unsubstituted phenyl, wherein if CY is@ybstidsyted then CY is substituted
with 1 or 2 Re; ROis H G-C 6alkyl, - C 6tdoreg| kyl, C3-Céeycl oal kyl
or a substituted or unsubstitut I C al kyl ,

Ci - Cefl uor oal kyl, C3-Cé6cycl oal uted or unsubstltuted
phenyl ; each of RA RB, and Rc areR4ndependentIy selected fromF, d, Br

I, -CN, -OH, Cl- C4alkyl, G -C 4fluorgal k G - C 4f I uor oal koxy, Gi - C
4al koxy, and Cl1- CAheteroaIkyI; mis 9T 369 nis 1, 2, 3 or 4, pis 0,
1, or 2 . [0Q}LQeihn sone enbodinents, R 1 is -CO 2H, CO 2RD - C(=0) NHSO 2R
10 or tetrazolyl R3is H or G-C 4a|ky| R7 is H RBis H -CHS3 or -CF 3;
R10 is a G - CRGaHEﬂzHOfC@z&ub@Nl, %G(%QI)N(R )um(Iib@t)NHl(Eth@PbS@dﬁJ gr-each RA is

I nde%endent 'y S%|(=e(8§1\?[—d18(f)2rfg , te&az%Yl, or 5’-oxo-2,5-ﬁ'Ydro-%_,bA’]oxa%zgl-}yl; R" is
H or C,-Cjalkyl;
R’ is H, C;-Caalkyl, C3-Cscycloalkyl, or C;-Cafluoroalkyl;
R* is -NR'C(=0)OCH(R®)-CY;
R’ is H or C,-Caalkyl;
15 R®is H, C,-Cjalkyl, or C;-Cyfluoroalkyl;

CY is a substituted or unsubstituted Cs-Cscycloalkyl or a substituted or
unsubstituted phenyl, wherein if CY is substituted then CY is substituted
with 1 or 2 RC;

R’ is H, C,-Cgalkyl, C;-Csfluoroalkyl, Cs-Cseycloalkyl, or a substituted or
20 unsubstituted phenyl;
1%§s a C1-Cgalkyl, C,-Cefluoroalkyl, Cs-Cscycloalkyl, or a substituted or
unsubstituted phenyl;
each of RA, RB, and R® are independently selected from F, Cl, Br, I, -CN, -OH, C;-
Caalkyl, Ci-Cafluoroalkyl, C;-Cafluoroalkoxy, C;-Cjalkoxy, and C;-
25 Csheteroalkyl;
mis0, l,or2;nis1,2,30r4;pis 0, 1, or 2.
[0010] In some embodiments, R' is —-CO,H, —CO,R", —C(=O)NHSOZR10 or tetrazolyl; R’ is
H or C;-Caalkyl; R’ is H; R%is H, —CH; or -CF3; RYisa C,-Cealkyl or a substituted or
unsubstituted phenyl; each RAis independently selected from F, Cl, Br, I, -OH, -CHs, -CF3,
30 -OCF;3, and -OCHs;; each RBis independently selected from F, Cl, Br, I, -OH, -CHs, -CF3, -



-OCF 3, and -OCH 3; each RB is independently selected fromF, d, Br, |

-OH, -CH3, -CF 3, -OCF 3, and -OCH 3; each Rc is independently selected
fromF, GvQ2Broj14k761-OH, -CH 3, -CF 3, - OCF 3, and - OCHP8T/useé19/08X309 1; n i s
1, 2, or 3; pis Qor 1. [0011] In sone enbodinments, RL is -CO 2H or -CO
2RD;, RDis H -CH 3, or CHZCHB R3is H -CH3or -CH2CH3; R4 is
-NHC(=O) OCH(R 8)-CY; R8 is H, or -CH 3; CY is a substituted or
unsubst|Q@FEGH%H%GV%fmﬂmgréﬂﬁdﬂﬁnéme§e@C@d@§piFd@b@fﬁhéN§l(Hﬁedjﬁhe phenyl
i s subst [ 2 enbodi nments, the conpound of
Fornula‘%¢€ ﬁ W?§ﬂ$ %éﬁﬁﬁlggfg(%ﬁ%glpgﬁﬁﬁﬁB [0013] In sonme enbodi ments,
R4 is H[001QY InSOmeseuibsdtrﬁamtgﬁlw @m;_sHlbs%@@gR%d{DphéhyCHg,\MﬂeCéldeg;‘Rm is a

bstit t h | t t ut ed th 1 R F,
2UboC e B R B RPERREA, f Ld e '

a, -oH
C( =0Q) N'@Qn%ﬁ%ﬁtutéﬁfpﬂeﬁyls g#gt%gﬁfg C%YICE’S'E aznsggémé%ﬁ |p2§1pml,£|héé(ﬁrth§ %?1 isRUBstltftea CH 3,

3) (subswthbeaRSr unsubstituted phenyl); wherein if the phenyl is

substltuted then the .S substi d wit CH 3, or
o iR ‘e AOPREREs 1 Saevdabimity & R the Riontpdsmgiirg 5 5%
substituted or unsubstituted phenyl, mhereln ifyQY is a substituted phenyl
then the phenyl is substitutet] W ¢ L¥Rg is F, d, -OH -CH 3,
-CF 3, or -CCH3; nis 1. [0O0 s, CY is phenyl,

2-f1 uor ophenyl , 3-fl uor ophédatyl , \2- chlorophenyl -chl or ophenyl ,
2-nethy|pheny|, 3- net hyl phenyl , -trlfluoronethylphEnyI, or
3-trifluoronethyl phenyl . [0018] | n saveHeg@bigdi ments, the conmpound of
Formula (1) has the fol |l ow ng stgﬂgtdh :&9019] In sone enbodi nents, Rl is

-CO H, CY h 2-f | henylN 391 de¥ | hi

3- chloréﬂwéﬁj Sgn lﬁﬁﬁghgﬁﬁgg Jgthylphengﬁ nySPP§V%B?§ﬁﬁ¥W§§éwgﬂyl or
3-trigf | c.CO ZRD
T N2 zhﬁvgy‘{eﬁ{f??“a’zsé[sggmwa B L R R g1

I n sone Rnib&dChents -CR, CEs,-OtEEDQH,s, n 8. 2RD, - C(=0) NHSO 2R10 , or
tetrazol . 1) SR AIRAMLIER 8 RLA)RHsORER . SOARR A, RERAHEO 2R10
- —CHg; R iS -CH3, or -CHzCHg.

[0015] In some embodiments, R* is -NHC(=0)OCH(CH:)-(substituted or unsubstituted

15 phenyl); wherein if the phenyl is substituted then the phenyl is substituted with R; R® is F,
Cl, -CHs, or CF3;nis 1.
o H R8

’f\ CY

[0016] In some embodiments, R* is H : R®is —CH3; CY is a substituted or
unsubstituted phenyl, wherein if CY is a substituted phenyl then the phenyl is substituted
with 1 or 2R%; R"is F, CL, -OH, -CH, -CF3, or -OCHs; n is 1.

20 [0017] In some embodiments, CY is phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-
chlorophenyl, 3-chlorophenyl, 2-methylphenyl, 3-methylphenyl, 2-trifluoromethylphenyl,
or 3-trifluoromethylphenyl.

[0018] In some embodiments, the compound of Formula (I) has the following structure:

Ot(NH
O

\(

CYy



[0021] In sone enbodinents, RL is -CO 2H, -CO 2RD, -C(=0) NHSO 2R10 ,
tetrazolyl, or 5- oxo0-2,5-dihydro-[I,2,4]oxadiazol-3-yl; R3is Hor CG-C
4al kyl ; R¥Oi281044118 is H or -CH 3; R10 is a G -C al kyl por/us2610/03130¢2 ut ed or
unsubstituted phenyl; CY is cyclopropyl, cyclobutyl, cyclopentyl,

cycl opent-1-enyl, 2-chlorocyclopent-I|-enyl, cyclohexyl, cyclohex-1-enyl, 2-
chl orocycl ohex- 1-enyl, phenyl, 2-fl uorop hen I, 2, 3- dlfluorophenyl

2, 4- di f I8P JREAIE en@oéhmwsr, Ruoirr%éﬁﬂY 1%1@% Pifingrenhisarly p-fluorophenyl,

g Zh L“O:: Qﬁ% he@’l%g[hﬁ%h eny lp%§9§1 ro@%‘f&eﬁ b @158 E ﬂWéheﬁlgﬁyl
2. et hoxyahtellﬁlyabron&thmpmyphenyl 4- et hoxyphenyl 2 trifluoromet hyl phenyl
3- trifluoronethylp

2-f1 uord"%"]rréflﬁ%(lﬁﬁﬁ‘gﬁéllmenﬁ Rl fﬁ%rom@] ﬁl’) ‘ﬁ&@}ﬂfbﬁ%ﬁyptewmmpheny|

2-cyano 14 &%@e”eﬁﬂ&ﬁi [ 2
enbogl rremr%?? 5dl@dngn?gR?ﬁ%%zp%%d}éln%nl y sel ect ed&%t? O[%Q@ bdzH S%QP% - -
OH, CEFC(%O)HﬁﬂOzRﬂ-IoBtetremiw RBsonge emlo;t&tmentde,rﬁ |1y QQzHc%@GzR]? om-F, CI - CH

3, 3, and -OCH 3; mis 0 or 1; p|500r1.|nsorre
enbodl rreq‘Ft Q%H%%EG: [ 0023] Any conbination of the groups described above

for the y@ij adsomehdblBsentss REANIE@OI alesiRFerei=0)NHY®RIh@ttazbRE or 5-
speci fication, grouEs and substltuegts t her eof are chosep by one ski|led in

the fi eIQXOtZ)5-|drthrQEI %ﬂb?bh@lamjtklfh BS isdi @1 Eorfpalmd R if BORAis Horofidl:aBpect

,ded d d
i gue- 3 TR B RO CRuPEER TR Sl P82 ey, S Gprreb bt 276"

ant agonl@br@ @ﬁtylabydlepesﬁ 1%91 Q%ldrﬁ@ﬁﬂ)dpéht l-leﬁyl$ eymolﬁasrg)pdyaeﬂiﬁxsl -ehy1e2-conpound
of Fornmul a i s an antagoni st_of I n . sone enbodi nents, the conpound

of For mfl épr(w})clql@Xalnenézhtpé@s@m %ﬂuejrqpbsmﬁ 2 ﬁﬁl@wl@ﬁﬁl@aﬁn@ﬂv@mphwl Gotrpound

f F
Br esg;&aéﬁ%(gr%hé@ ?érb @@%@%@ﬁ@lsﬁ @gﬁeq @8 ta%:Cthlhd\;Ilg nme g?8®bgw%dut oners,
sol valt e$r?1§nb?%dmyb emlt ﬂlcmbkqphamnyggbhgﬂﬂofylﬁwnps 3ohydgomj1hagﬁh4ﬁ h;alr@q;psbmylrhd of
F a n sope enbo nts, prov is a rmaceytica

s 4 3 Lgft.ﬂ@g%ﬂ%@w Th 3¢

conpdsi tA-BHihey ¥ ﬁd”ﬂ%{ PREPEHEY m?&}qu compound of
For mil a tioroh SR GTROHNTB RS yﬁﬁnﬂhgrﬂw&utﬂl&%x;@ﬁ@iﬂ@% tion also

contains at | east one’ pharmaceuti ¢al |y’ acceptabl e 1 nactive ingredient.

[0028] Imetbplpkereiionicthyiithsnylp#-owitidphdnyl, 2-pleepieoel 8 icyatophomposi4-i on
conprisi ngnophenyl.

[0022] In some embodiments, each R is independently selected from F, Cl, -CH3, -CF3, -
20 OH, -OCFs, and -OCHs3; each RBis independently selected from F, Cl, -CHj3, -CF3, -OH, -
OCF;, and -OCH;3; mis Q or 1; pis 0 or 1. In some embodiments, n is 1.
[0023] 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 skilled in the field to provide stable moieties and compounds.
25  [0024] In one aspect, provided are compounds presented in Table 1, Table 2, Figure 1,
Figure 2, Figure 3, Figure 4, and Figure 5.
[0025] Compounds of Formula (I) are antagonists of at least one LPA receptor. In some
embodiments, the compound of Formula () is an antagonist of LPA;. In some
embodiments, the compound of Formula () is an antagonist of LPA,. In some
30 embodiments, the compound of Formula (I) is an antagonist of LPAs;.
[0026] In some embodiments, presented herein are compounds selected from active
metabolites, tautomers, solvates, pharmaceutically acceptable salts or prodrugs of a

compound of Formula (I).



t herapeutically effective anmount of a conpound of Forrmula (I), or a

phar maceutically acceptable salt thereof, and at | east one pharmaceutically
accept ablwoi2next4ixee | ngredi ent. In one aspect, the phar ratastéioas7309
conposition is formulated for intravenous injection, subcutaneous
injection, oral adm nistration, inhalation, nasal adm nistration, topical
adm ni stration, ophthalmc admnistration or otic admnistration. In sone
enbodi ngM2d], Ipkemg kabaaiseants, peavidedripd sharmeacytisakbeanigsiion campriing ag capsul e,
a liqui d[her@ﬁ dti@%%l Acriv@ BT o SROApoTR 8 kGBI AIS %ps%ﬁ{ete%{%dnﬁ‘erﬁé‘%ens' on,
a gel, a co 70l . a di spersion, a suspension, a solution, an enulsion, an
oi nt mentphaamd@tiicih co@mpogtyen ds®Eonddinam leat oty gprmhaLHAS1y srcsmibde arotd nent s,
t he pharnmaceutical conposition further conprises one or nore additional

t her apeUP®EACY active agents other than a conpound of Fornula (1). [0030]
n sanme : . . ' e i nisteriog a
compaund af Aarar &P S P el i A R O PR at eal

di sease tberapomidally efficctive amonm of mivodipoend ef Farhelh{en aipbamlacedttyllpei ng

adm ni stere ne. or nore additional,therapeutically active agents her
fhan & CORFOHG T eGP ard o3 SPADLHE BB FeRbub e orast e Rga Fir Pner
conpris Qﬁm%@'ﬁ@cﬂ'ﬂ@é ﬁ[dnﬂgc&lﬂ@al%niﬁﬁﬁiﬁoﬁijs%hhﬁlﬁéh foharaReuhd ﬁl?éclti}dn,aCF Ive

agents ot her than a conmpound of Forrmula (I). [0031] In sone enbodi nents,

t he one ssbcutdrceuaitigictivormhl adnaniapetian, odialajionotasal@adegmpiraiont teprcat han a
conmpaund .of Formul a are, select.ed from, corticosteroids .

" mmuost prasHio o I%ié%lﬁlé%i‘%“s“}llsgrﬁf Pt %?%%:Ceard“é“gnéﬁ%t}onanl% PR PRSPl
chenoki nhafrB&Rpliei cambades Stagablbl @pihadupall®bdiquidukaihhiaane nagd eplagr

ant agoni sts, |eukotriene formation inhibitors, nonoacyl gl ycerol kinase

i nhi bi t SPYIIOBNHIIPRBIIBRLASUAPCISIPR; HE¢lot SOllihEsHINSTSIPh SSUTDHANG 1OBHEON, and

| ysopho i . P i nhi.bl 0 in inhibitors,
decongei@%ﬁdé@&;ﬁapﬁﬁétﬁgﬁlahgéd’ %%% @/It%P(%:)g ?ﬁgélrt(fr 10l i nergics, antitussives,
expect or[enwys, Inaohe Bribodigeentss the. pha @2 itidah canpddigon fusthectongisthendiwe of a

conmpound of Fqrrula (1) in the treatnent of a disease, disorder or
condi’t i dROTERIQPRH ﬂflfﬁé%%ﬁﬂ GiIVE PSS @%ars&a%ﬁéorﬂpwqd&fg“m}ﬂawm ributes to

the pat hel:90YinpHE b AT Bro¥iddinga HicaRASS nPhisH @ik HRring B c@MBound
enbodi ment of this aspect, the LPA receptor iIs selfected from LPAI, LPA 2,

LPA 3, LdPKoamulaPR t6 admchah RAth& LPAsbpm@nbmdLM@iattmésm@\_or ecmeipmmr In s LPA
R L WLE T TN R N R
of i nhi hhérap@itichi®y RXeiaéMgb®al thag hic¥mbpdurRf oflHAMUA ®. In some embodiments,
20  the method further comprises administering one or more additional therapeutically active
agents other than a compound of Formula (I).
[0031] In some embodiments, the one or more additional therapeutically active agents other
than a compound of Formula (I) are selected from: corticosteroids, immunosuppresants,
analgesics, anti-cancer agent, anti-inflammatories, chemokine receptor antagonists,
25  bronchodilators, leukotriene receptor antagonists, leukotriene formation inhibitors,
monoacylglycerol kinase inhibitors, phospholipase A, inhibitors, phospholipase A,
inhibitors, and lysophospholipase D (lysoPLD) inhibitors, autotaxin inhibitors,
decongestants, antihistamines, mucolytics, anticholinergics, antitussives, expectorants, and
-2 agonists.
30 [0032] In another aspect is the use of a compound of Formula (I) in the treatment of 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 LPA,, LPA,, LPA;, LPA4, LPAsand LPAg. In



manmal conprising adm nistering a therapuetically effective anobunt of a
conpound of Fornula (1) or a pharnmaceutically acceptable salt thereof to

t he manmmawoiznimgeshit hereof . [0034] I n one aspect, is a merhisdoos730y eati ng
or preventing a LPA-dependent or LPAnedi ated di sease or condition in a
manmal conprising adm nistering a therapuetically effective anobunt of a
conpound of Forrnula (1). [0035] In one aspect, LPA-dependent or

LPA- medisamednifiodaaeigs thsy Lk mericpios isLP Acoild: uUtP A dnppme embpeigeentsp the

fi br osi 3,,06,00,4308i8h id 4R 45Re dRGRE SBndhioN Sl HiRaasas, dermato | ogi cal
condi ti ons, cancer, cardrovascul ar di sease, ré%plratory di seases or

condi ti qmes3] iAlkd providedriy a eicsterlsd intghising chailgsiolopadal betidty adilPeasen renal

di sease, urinary tract}ﬁssociated di sease, inflammtory disease(ff | ower
uri nary MiRERl cepRIpnedpsiiase RErRpREcal, ef%&ﬁ&? aRQuRfiod A LeEPOURG @ i a

obst rsuctg r ' Chi r i Lpher al
e opat e T D R e PR R ependent
or LPA- nestatledndiaseas & omethoddorttraanng sr pebedingd KR AwepdidoptairdiPA-pul nonary

fib is; pther.diff h I ng di.seases. of. different. etiol ogi e
el ua e T B BruBi B cHa ML B SRl h Ghgrsieaty ° 0% ©°
envi r onrgfkite AN 86a tbRpOGidof FHtanM! (prat ous di seases (sarcoi dosis,

hypersensitivity pneunoni a), collagen vascul ar di sease, alveolar

pr ot ei nd813s], Ihangesisahns Pled¢pegdent of bRAtoedisted Hispasisaatéaidéionmyasiudeobits

i nherited diseases (Hermansky-Pudl ak Syndronme,. tuberous . sclernosis,

nour Bt 1 B EERE oL IFRRR BF bt Pt SEFRE L SRR S SRR, a1 ung

di sease)conditidh@icheer, dAicedcilhildiQsks respithRny gis@lsd sludhiiitiony) uhfM@nanyrydi sease
(COPD); sclerodernma; bleonycin induced pul nonary fibrosis; chronic asthnm;
si | i cosidscass Bagioycstinglicesd dperssoisarhdissers 5nay trehrsosiaisfidisatssry distress
syndro - ki | 1S, .0t It i.b LS rul ar
ot PR SARLGy SOt Ry AP O SEalit MR aRL gl

hyper t ensicaial obAtrpetidn; cgtilbraf infirosons rerebrabherhorbliags) ®in, pierip sl renraphttghol

i nduced liver fihrosis; toxic/drug induced liver fibrosis; henochromatosis;
nonac o8O Edeidhepatitis (NASH); biliary duct injury; primary biliary

ci rrhosigisel Mh&6Hk LMbbBMGR el 18X -dbH B 03 1 PA-FibiatdadHGAE bl dbRBitbh BY 0Si S;
and aut ol mmune hepatitis; corneal scarring; hypertrophic scarring; Duputren

di sease,sclkeeledifden 1drertaine pulsnohatyr filgbss; athirainfogpasmckynddnmadisspsena cor d
vascul ar nasi s; her.osc| er osi s;

oy e osl S 8L Rt s eSS Lentencsi L Al cag prost =
| ymphoc iy b @HK&R AN iaduded TEosTE bAsh RS atoustdi RBSR(d0i 8582 Ry pRRSHVAD
endonetreosi s, neonatal respiratory
20  pneumonia), collagen vascular disease, alveolar proteinosis, langerhans cell granulomatosis,
lymphangioleiomyomatosis, inherited diseases (Hermansky-Pudlak Syndrome, tuberous
sclerosis, neurofibromatosis, metabolic storage disorders, familial interstitial lung disease);
radiation induced fibrosis; chronic obstructive pulmonary disease (COPD); scleroderma;
bleomycin induced pulmonary fibrosis; chronic asthma; silicosis; asbestos induced
25  pulmonary fibrosis; acute respiratory distress syndrome (ARDS); kidney fibrosis;
tubulointerstitium fibrosis; glomerular nephritis; focal segmental glomerular sclerosis; IgA
nephropathy; hypertension; Alport; gut fibrosis; liver fibrosis; cirrhosis; alcohol induced
liver fibrosis; toxic/drug induced liver fibrosis; hemochromatosis; nonalcoholic
steatohepatitis (NASH); biliary duct injury; primary biliary cirrhosis; infection induced liver
30  fibrosis; viral induced liver fibrosis; and autoimmune hepatitis; corneal scarring;
hypertrophic scarring; Duputren disease, keloids, cutancous fibrosis; cutancous

scleroderma; spinal cord injury/fibrosis; myelofibrosis; vascular restenosis; atherosclerosis;

arteriosclerosis; Wegener's granulomatosis; Peyronie's disease, chronic lymphocytic



di stress syndronme and neuropathic pain. [0037] In one aspect, is a nethod
for treating or preventing cancer in a manmal conprising admnistering a
t her apeutwoabiwi4eféiect i ve anmount of a compound of For nmulPaT(USR010/03E809
pharmaceutically acceptable salt thereof to the mammal in need thereof.
[0038] In one aspect, is a nethod for treating or preventing fibrosis in a
manmmal conpri sing adm nistering a therapeutically effective anount of a
conpoundC@eNEbtHIIPRMEtaytagp, t@@ﬂﬁl}glamm%@mej cCHPMEndeBelptogis) Beogiatal raspisHeRf t o
t he rramm%treisgss{%%?&n# ngr?e%fro e ?%}1 In one aspect, is a nethod for treating
or preventing lung frbrosis, asthma, chronic obstructive pul nonary di sease
(COPD), [owmallnfonbagscs jis @atuthed Kbrdr@ying of picyentigreantet ik a daeyndicompsieingl | ver
fibrosis, skin fibrosis, {za'dg/regf' s of the gut, breast. cancer, pancreatic

t

cancer, SGUHRPEANE &kEIDCUY cgtyeHEent ofp coBPASHARfdoBBRd Didcer, col on
cancer, Al cGRAHS accdhEfle AdhBE6KoGRNFSFmaTE AR Reresl ti pl e nyel ona,
chroni c 'l ynphocyti ¢ | eukem a, cancer pain, tunor netastasis, transplant
organ r dpsl ilomne sspicet, otlemathod dontt@ting bbpwesemingdgeosieina mammat ul ar
degeneration. (AMD), .di abetic retj.nopathy, coll agep vascul ar di sease

2t hor os PEIGSE “aRigRistRe & UariRuieRB Ao e SRA AFETARIH 91 o Rirhe
conpri sigi@ Iﬁﬁfﬂlweﬁﬁ&ﬂlz%ce})téﬁfl@ga@tﬁﬁé{%bﬁ@tﬁé’mﬁﬁﬁnﬂl@Eﬂ Y&dankesyt of a compound
of Formula (1) or a pharnmaceutically acceptable salt thereof to the manmal
i n need [0038F dofone pEB4A0)s 4 meihnd fardpraeing oppisventng ling Abesis asthnia chiohie
treatnment or .prevention,of or i brosis i.n_a | . conprii Sing.

a1 ses iR TR R AR P Pons b o o B TR EPR, B AR B oney e it
(1) or alighs, neeeliirbsialskin Mgosptiihbgs sftht gtih)bf@agfcaheergpaiarsard cineer)eed
thereof. In some enbodi nents, the organ fibrosis conprises |lung fibrosis,
renal fiDREaT sancel PFSEER sancen Blijdasiomy,dong pancar. saN £apeEetbowsl ¥icged is a
met hod i j f i A YN R lni-stering a
ther apeci A SRt HehhlEh, AL R BT T SRR EHAPR A Ghtd

phar mac guin, cahbymeaageqs, alaheplaalorgdnhefeetddn, sdctodernmmp pombr fibrosieegetrletcdof . I n
one aspect, the mammal has been di agnosed as having |lung fibrosis. [0042]
n ofle &gifél&r,de%%&éméé@?gé}a@%ﬁr _ @?@tw,apl%aasgaa? reissaic: i di opat hi c

pul monary, &b RIQSHS RaYsHals ?ﬁ&@ﬁéﬁé&!&}]neﬁ IR A i BT Bnpriki@943] In
one aspect, conpounds disclosed herein are used to treat Rayngud' S
phenomerdminiRayingadhsayphtcdiysiteticompous ef a bompoRalofdisdmsladisease (wher e

the phenp%glenrlla(l)c%u'gicsally acceptable salt thereof to the mammal in need thereof.

[0040] In one aspect, provided is a method for the treatment or prevention of organ fibrosis

20  in a mammal comprising administering a therapeutically effective amount of a compound of
Formula (I) or a pharmaceutically acceptable salt thereof to a mammal in need thereof. In
some embodiments, the organ fibrosis comprises lung fibrosis, renal fibrosis, or hepatic
fibrosis.
[0041] In one aspect, provided is a method of improving lung function in a mammal

25  comprising administering a therapeutically effective amount of a compound of Formula (T)
or a pharmaceutically acceptable salt thereof to the mammal in need thereof. In one aspect,
the mammal has been diagnosed as having lung fibrosis.
[0042] In one aspect, compounds disclosed herein are used to treat idiopathic pulmonary
fibrosis (usual interstitial pneumonia) in a mammal.

30 [0043] Inone aspect, compounds disclosed herein are used to treat Raynaud's phenomenon.
Raynaud's phenomenon comprises both Raynaud's disease (where the phenomenon is

idiopathic) and Raynaud's syndrome, where it is caused by some other instigating factor.



i di opathic) and Raynaud's syndrone, where it is caused by sone ot her
instigating factor.[0044] |In sone enbodi nents, conpounds di scl osed herein
are used wo 2rogat7edi f f use parenchymal interstitial | ungPdirasases3i3ng manmal :
i atrogeni ¢ drug induced, occupational/environnmental (Farnmer |ung),
granul omat ous di seases (sarcoidosis, hypersensitivity pneunonia), collagen
vascul ar di sease (scleroderma and ot hers), alveolar proteinosis, |angerhans

cel | gr dMtbdraewsicabofipantia AenBWIds disslesebldrein arpysed i@ kyat diffigicak Syndr one,

fam 11 a1 ey R e bl B By A e B o ompounds
di scl osedctgtiensl/carouaedalt(@atnie aling) ogbndlomnawps distasts Baesidesiassoci ated with
chronic rejection in a manal ; is obliterans fo

| - Bronchioljt | ung
transpl dRPSISERRRGY MFUSEHE)- plpwnHauer disisdar e dBE S R PO ¢ used
to t rseatprﬁeghﬁg@,oluﬁ%efrm{s%n grdnﬂmn{mmalymégﬁiﬁgefe%ﬁyaﬁaﬁﬁgqferrﬁamkgmpuyt ren

di sease, l'ords. T0047] In one aspect, unds di scl osed herein are used
t 0 tr eatPudighdlyindrdmd; flobesusnbdl¢ross, neutdibudmatpsis,hostalmlicstaagedmaterst oxi ¢/ dr ug
i nduced hqn?chonPH sis% al coholic liver disease, viral hepatitis

(hepat i PRIl iRteaatal inedibeass "¢ virus, HOV), nonal coholic |iver disease

(NASH) , [pRsahalsbfe aRModM@td, BEMPSunds AR4RBEed RerONQr@gRa%ss trefPIPOYAEBant
di scl osed herein are used to treat renal fibrosis in a mamml :

t ubul oi riitwess psspeinted mathashirenic tjentmon i amagghalr Beinghiofingalgjterans fryungf t he

afor%neq%%g %% aspects involving the treatnment of LPA dependent di seases or
conditi onS Afe further enmbodi ments conprising adm nistering at |east one

addi t i onad4spdanRbmk RmdAdintdn) cér@pdiis dthaiont BhaéihiaanuRl t@treapaudssushavi ng t he
structure of Formula (1). In various enbodi nents, each agent is
adni ni stféireds inp BARMSY dafancoyioiclsardegma, nuwyire dissasy. kqloids0] 1n any of the

orboct T 9y 3ROSR AP TR BT AR SO,
enbodi menitisut ciorpsis s nanowal dedicheug imluagd(homathrpmathgishiakdodokdliver a human.
&t agoni GrSE o rak PRI (Rt AL e BB O 1S otle Varual ARV SiBinds
provideqkpgﬁfiﬁwg%ghy§§gmﬁgﬁmhﬁggbiting the activity of at |east one LPA
receptor or for the treatnent of a disease or condition that would benefit
from i nHd@BL ilomnofsyiche campowids ylisofosad hdreiasire wyed tb Réatrrenzd iborsis ihra
mammal: tubulointerstitium fibrosis, glomerular sclerosis.
[0049] In any of the aforementioned aspects involving the treatment of LPA dependent
20  diseases or conditions are further embodiments comprising administering at least one
additional agent in addition to the administartion of a compound having the structure of
Formula (I). In various embodiments, each agent is administered in any order, including
simultaneously.
[0050] In any of the embodiments disclosed herein, the mammal is a human.
25  [0051] In some embodiments, compounds provided herein are administered to a human. In
some embodiments, compounds provided herein are orally administered to a human.
[0052] In some embodiments, compounds provided herein are used as antagonists of at least
one LPA receptor. In some embodiments, compounds provided herein are used for
inhibiting the activity of at least one LPA receptor or for the treatment of a disease or
30 condition that would benefit from inhibition of the activity of at least one LPA receptor. In
one aspect, the LPA receptor is LPA;.
[0053] In other embodiments, compounds provided herein are used for the formulation of a

medicament for the inhibition of LPA activity.



one aspect, the LPA receptor is LPAI. [0053] In other enbodi nents,
conpounds provided herein are used for the formulation of a nedi canent for
t he i nhi bwvOi2or0/1@i76LPAI activity.[0054] O her objects, feararsesoasto9

advant ages of the compounds, nethods and conpositions described herein wll
beconme apparent fromthe follow ng detailed description. It should be
under st ood, however, that the detailed description and the specific

exanpl ed0054hi Pcy @M?Cé&tfw@fe% p@k@évlaetaé%mfdhwgouné$ engfhedsrngpompgsitiens
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spirit and scopé o e 1 nst osure mn econe apparen

skilled unﬁeﬁsh)edahidwdvl’eﬂmhatt Inhesdeﬁlz&tealdeadlpdleﬁcand fei spmﬂRbﬁEn@EsS@%hlBTl ON OF THE
FlI GURES [%855] Flg Il lustrative exgﬁw%ﬁs of . conpounds descri bed

her ei n. POEHEE SPF@ odimanijs e YSPebYe¥ YSIEHIOR ORBL SHES VHEREr i bed
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her ei n. Figure 4 | ustrative exanpl es of conpounds cri bed
her ei n. a{p@%ﬁqtoﬁh@arskﬂlﬁd inl thewstt frat ithie degwidedodwsrimfonconpounds descri bed
herei n. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0060] Lysophospho | i pids

(such as | ysophosphati g$ cellular functions
that include cellular @ﬁ@%@flﬁb?tmﬁﬁ survival, mgration,
adhesi ongossNVEgIeN. 1BiaivE BhegaaseScompdas® dddaeiddmecin.nf | uence many

bi ol ogi cal processes that include neurogensis, anglogene5|s wound heal i ng,

i muni tﬂOOSQnCFI%@ﬁ& AbeeieEse §Xan[11ﬁ®56f11]00l31?/&uﬁ@8t®5@ dgtfizet s of specific G

pr ot C o) ar acrine fashion.

LPA i nd? Zl tfggﬁ“{eg ggﬁsﬁ% léé %@g ‘{fg&%oﬁ#‘k &est‘%ﬁ% 4, LPA 5, LPA 6)
acti vat geosgntrigaeldl ullwtrww@sﬂmm@ gfadompaysdd desqiledbeesia vari ety of

bi ol ogi cal responses [0062] LPA has a rol s a biol ogical effector

nol ecul d9058hd 184S aIHWP@F@%e’F*’éIHé%S %COBWEF%%@WW@&W ‘ons such as, but not
limted to, effects on blood pressure, platelet activation, and smoot h
nmuscl e contraction, and a variety of cellular effects, whi ch i ncl ude cell
growt h, cell roundi NGETAdLED BESERIRTTOMOFANIEANVENTIONss fi ber formation

and cell mgration ts of LPA ar a tor nedi at ed.
T006T AR spia i (5 & L Erapr i i StiaA PN et rpdf Rl of

downst r eyt ﬂﬂl@hbtﬁ%é‘tﬁﬁ@lﬁ&kecseﬂuﬂﬂ %r(ﬁﬁ&ﬂdt%n Q@ttfé}%ﬁtyatﬁﬁdsu'%ﬁ%ll ﬁﬁgaﬁ&ﬂ poi nt
are dependent on a range of

adhesion, invasion, and morphogensis. These functions influence many biological processes
that include neurogensis, angiogenesis, wound healing, immunity, and carcinogenesis.
[0061] LPA acts through sets of specific G protein-coupled receptors (GPCRs) in an

20  autocrine and paracrine fashion. LPA binding to its cognate GPCRs (LPA;, LPA,, LPA;3,
LPA,, LPAs, LPAg) activates intracellular signaling pathways to produce a variety of
biological responses.
[0062] 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

25  activation, and smooth muscle contraction, and a variety of cellular effects, which include
cell growth, cell rounding, neurite retraction, and actin stress fiber formation and cell
migration. The effects of LPA are predominantly receptor mediated.
[0063] Activation of the LPA receptors with LPA mediates a range of downstream
signaling cascades. The actual pathway and realized end point are dependent on a range of

30  variables that include receptor usage, cell type, expression level of a receptor or signaling
protein, and LPA concentration. Nearly all mammalian cells, tissues and organs co-express
several LPA-receptor subtypes, which indicates that LPA receptors signal in a cooperative

manner. LPA;, LPA,, and LPA; share high amino acid sequence similarity.
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vari abl es that include receptor usage, cell type, expression |evel of a
receptor or signaling protein, and LPA concentration. Nearly all mamrali an
cells, tiweuen/@anmior gans co-express several LPA-recept ®CTAsRawpasp9 whi ch
i ndi cates that LPA receptors signal in a cooperative nmanner. LPAI, LPA ,
and LPA 3 share high am no acid sequence simlarity.[0064] LPA regul ates
many i nportant functions of fibroblasts in wound healin i ncl udi ng

prol i f erl&@6tlord.PAiegulatesananydpfpoepeiftngions af Hh@blsitin af@@mg heal mghinghyidHigt
proliferafi i i red:qd L NG | i1l wound.
In cont#gé¥§ﬂ?P§T%§¥§h%§g%%%?ﬁcﬁ@??zé%%geaﬁ%'gﬁg@ﬁggéﬁﬂgg%g??%ﬁgﬁﬁﬁﬁ
accunul ahiwaundheatingfin brdubk@sll anbbat waaid. e byntsign fibasiszie ckchdtamatd by

proi nfl ammat ory .cyt oki nes. LPA can either increase or suppress_ihe

prol i f e_rlaf_tepmralrlfce&aémn 0 B %fﬁ{lyqr}@%%ﬂ&ﬁb%thﬂqﬁw@%m Eétri\%%r_tsie

I nj ursy 'ﬂ?{)ﬁlﬂ%ﬁﬁtcﬁ?% InR¥ 158 bSeiftfer AL VGRS E %901&@1%8915‘6??@'11 T
successful, these responses restore normal- tissle structure and function.
| f not, typesmppesapomsesndberlingad to tissue fibrosis and | oss of function.

[0066] A nu r of. .muscul ar dystrophi.es are characteri zed by a_.progressive
weaknes VU WEUE NG O HES PRI e o g a bt B abEsPnerrReBrdt” | ¢ “has been
shown t %Ecésﬁﬁl,&ﬁe@@%éﬁﬁéﬁse@fesfo% hothRd tiie RIra&h® dnd FERdn SIFab!, kilegant
expression of connective tissue gromh factor (CTGF). CIG- subsequently

i nduces reglonsgyenn ldad to Hese ifipresirdanddessgrdifinagiopr essi on and i nduces

dedi f fer iation,of these oblasts, Treatpent,pof a variety of cell types
it 1 1oL pATR ok a8 o GRS e e PEOLITR R e Pkl PhhnGStga | 1P
pr of i br aldséing ¥t SkbAgatuR] gty OderdOwtitsbdieamanden shaval @bl P A WehttnehEhf b.
[0067] LPA and LPAI play key pathogenic roles in _ pulnonary fibrosis.

Fi br obl s3fturcHamnblastsapduase sigatficant Sxppisaips of gonnesidya ke gwiméh fastarhe | ungs in

pati ent ] LRr:0si j of f ec f L: = ept or
S mul ant ot EORRIRe A BeRs cAMLh. HRbeufah oSl apkiion aBE D 3

i ncr easaddidchdediffashtistearafitheye miyobetshTramidnbodi variey ehtdl typesewitiPRPAPAI
pat hway hhas a role in nmedi.ating fibroblas 1 gration and vascul ar | eakage
Pn IBE infiecaFrpadusihls nckhighlevabiaryeon ﬁﬁﬁ&ﬁ%%&rogh@ﬁw CHRKHCt er i ses
this fibfobiige AONAISERR and B0G8LIT RethRARE.P A2 pat hway contributes to the
activation of "the TG b pathway in pulnonary fibrosis. In sone

enbodi nenieg], IdbkpadihB4; phgtkey phthbgdnid fOAR is ipolmafafy Shiwyisi Fibtdbéast r eat nent of
| ung fibrosis.

BT PN N T R
conmpoundsorddis. Pofit1BliO bife @NOHLELA e cOFtot-$h¥ulation is explained by LPA,-receptor-
20  mediated vascular leakage and increased fibroblast recruitment, both profibrotic events. The
LPA-LPA, pathway has a role in mediating fibroblast migration and vascular leakage in
IPF. The end result is the aberrant healing process that characterises this fibrotic condition.
[0068] The LPA-LPA2 pathway contributes to the activation of the TGF-3 pathway in
pulmonary fibrosis. In some embodiments, compounds that inhibit LPA2 show efficacy in
25  the treatment of lung fibrosis. In some embodiments, compounds that inhibit both LPA 1
and LPA2 show improved efficacy in the treatment of lung fibrosis compared to compounds
which inhibit only LPA1 or LPA2.
[0069] LPA and LPA, are involved in the etiology of kidney fibrosis. In mice invalidated
for the LPA; receptor (LPA; (—/—), the development of renal fibrosis was significantly
30  attenuated. Unilateral ureteral obstruction (UUQ; animal model of renal fibrosis) mice
treated with the LPA receptor antagonist Ki16425 closely resembled the LPA; (—/—) mice.
[0070] LPA is implicated in liver disease and fibrosis. Plasma LPA levels and serum

autotoxin are elevated in hepatitis patients and animal models of liver injury in correlation
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[0069] LPA and LPAI are involved in the etiology of kidney fibrosis. In

m ce invalidated for the LPAI receptor (LPAI ( / ), the devel opnent of
renal fibwone/mesisi gnificantly attenuated. Unil at eral POTASee1@i037309
obstruction (UUQ animal nodel of renal fibrosis) mce treated with the LPA
receptor antagonist Ki 16425 closely resenbled the LPAI ( / ) mce. [0070]
LPAis inplicated in |liver disease and fibrosis. Plasma LPA | evel s and

ser um auvidh eraaseg fibrasiedt e alse reawbasestlivier selpnriéon. - Panand hiPhalrcqepigss acof
liver inj i laf i i LnGr i | S egul at es
liver cg%pﬁ¥ﬁ%2)io%&gﬁgé$ﬂgﬁ%hgﬁkm§g@%%?%f%hgg%agéggéggggﬁﬁgmﬁﬁuse hepati c
st el | at engsfitrsblasidl LPA stinul ates m gration of hepatic nyofibrobl asts.
[0071] LPA is in.involved in woynd healing in the eye. LPA and LPA 3

r ecept orl807&k d s ml e ip arad st e m it LRAY ﬁ%‘gm@bf@@ﬁgﬁsﬁe cells,

ker atsocy(fe?e%ta%wjinQIl?éjﬁ(frﬁﬁll }aﬁ*)bit%silﬂlea @melkﬂéklléﬂgra%d%gczeféﬁd SRR PESLs LRET eased

in corneal epithelial cells followmng injury. [00 LPA 1s present In the

aqueous IHApmdditA tdxprdssion areahcrghssrdn torueal epfthdlhbcelkbbilewiagenjand t hese

| evel s are i eased in. a rabbit corneal jnjur del . [0Q73 PA i nduces
nctin supgab TR rshhiatht AT BEE b aTmahaeth e fRabBbrihel | o
cel I s angldRRABEDIRE FOMHIASId 18R rBB8iN&Rhed] ihQRhé&ls. LPA al so stinul ates
proliferation of human retinal pignmented épithelial cells. [0074] LPAis

i mpl i catled3i nLRfosducds adtin sifeay Gbdrdormzatign darabbgsofncal ansptheligdend epitidial evel s
are jncreased, in tients. foll owin cardial infarction. ) apd LPA
o il S B bR BirferieR B LIRS AN Blso BTSRRI EBlibp 8 L7 e

fi brobl afingn rBoidd plddfntaainghithEA3 ceigcept ors are highly expressed in human
heart tissue. [0075] In one aspect, conpounds of Formula (l) are used to

treat orl0fflevdnt i¥iniplisdrd in myacasdiphiafarction dsaulizsddirosizippenrds svelror mul a
el DOTEF i FPhe B S EhHAR oD ALLPA ShRAE | G
her ei n, prefiferssioh@and ovlttigen prgiuttiat (fibresigdyaat atdac fibroblakteBathid®Aiednd

accunul ation of cells and/or fibronectin and/ or collagen and/or increased
{1 briobl JtAT BEPRIPTTEREZANCEXPFEREB NN BFET HEUSI i mi t od to fibrosis of

i ndi vi dyg(d;sp {IQ%B@ afect, cSRPEMAR WE RoRSulh (16 aREREY (o #EAREYrevbhtMBrosid AT S,

| ung, pleural tissue, peritoneal tissue, skin, cornea, retina,

muscul oskahenhlln amdaspegestmpoantls aickornju@O Y jre Bxethiol tevay ordirs e @brosdicd@nder s,
or conditions that. involve fibrosis include, but are not limted to: Lung
di sease EEYIHLH APEA™ ] br osi s, e.g., idiopathic pul monary fibrosis,

[0076] The terms “fibrosis” or “fibrosing disorder,” as used herein, refers to conditions that

20  are associated with the abnormal accumulation of cells and/or fibronectin and/or collagen
and/or increased fibroblast recruitment and include but are not limited to fibrosis of
individual organs or tissues such as the heart, kidney, liver, joints, lung, pleural tissue,
peritoneal tissue, skin, cornea, retina, musculoskeletal and digestive tract.
[0077] Exemplary diseases, disorders, or conditions that involve fibrosis include, but are

25  not limited to: Lung diseases associated with fibrosis, ¢.g., idiopathic pulmonary fibrosis,
pulmonary fibrosis secondary to systemic inflammatory disease such as rheumatoid
arthritis, scleroderma, lupus, cryptogenic fibrosing alveolitis, radiation induced fibrosis,
chronic obstructive pulmonary disease (COPD), scleroderma, chronic asthma, silicosis,
asbestos induced pulmonary or pleural fibrosis, acute lung injury and acute respiratory

30  distress (including bacterial pneumonia induced, trauma induced, viral pneumonia induced,
ventilator induced, non-pulmonary sepsis induced, and aspiration induced); Chronic
nephropathies associated with injury/fibrosis (kidney fibrosis), e.g., glomerulonephritis

secondary to systemic inflammatory diseases such as lupus and scleroderma, diabetes,
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pul nonary fibrosis secondary to systemc inflamuatory di sease such as
rheumatoid arthritis, scleroderma, |upus, cryptogenic fibrosing alveolitis,
radi at i orworrdwekdéfii br osi s, chronic obstructive pul nonargTdiSse@ass730LOPD) ,
scl eroderma, chronic asthma, silicosis, asbestos induced pul nonary or

pl eural fibrosis, acute lung injury and acute respiratory distress
(|nclud|ng bacterlal pneunoni a i nduced, trauma induced, viral pneunonia

i nduced, glomeruiar aepliitisn sakwgmanial glamesnasylesess lgA nephiersdhy. AacTEaSioRat i on
i nduced) 11081&%0 'd%lp&l?hé %@élﬁ Ss%Pe%cf’ehﬁg é’ffdtrtgdlh{‘érf‘ign}{(lée'db%'u?ﬁPf%sﬁsk' dney
3 ner ul onephr emc

fibrosi |s secon 0 SYys amat ory
di seas esLlsucﬂbrass |elg3LtSrer5‘mb Stcbbdilod@ddaf&,hvdn ﬁﬂﬂesle,moghmﬁmlwl safatohepdtitist | s

f ocal nmental . gl onerul ar scl erosj.s A nephr opat hy, ertensi on,
al | ogr afgI hhﬁ‘é}f fuct eghprys prmay; Lare‘é Cgrghos%‘r $598 PFryiral dﬂ%‘ ddivet i on

i nduged ggyphs;if gebg Oairémc HC&?'{nfEdtRh?%hﬁ gut%ugmun@ h%ﬁﬁg'ﬁ%daalnﬁ abal fibfagyced

liver fibrosis, nonal coholic steatohepatit l'tary duct 1njury,
primary d. nadraylon irdubab iGomdahf@cting r.gorL ASIKa(laserawsosed ihisite kefaiopritesisis), (e. g. ,

chronic HCV feC|on ne he atitis k fibrosis,
oo™ T girase] Bl obt R T Frp Rt ol ROt o Br DS ot od 1
situ keriagat b?kk%gﬁ)ﬁ ah@bikeAtiblofid ARPARE e.g. ad&?co‘ﬁdcﬁ,l%e%lé@%rﬁ{w spifthReFd r ophi ¢
scarring and kelords, e.g., burn i nduced or surglcal and other fibrotic

di seas eanuey/ébrossam&dpﬁbwls, vaseller solenoras, a&q@rqsallerqsm artdrigiselepsss, br osi s,

el af | B,8802es VARGHEAI L CREEAN e B ST ELO8 Spo ALkl iRsgler osi s,
V%gener %ﬁg UP'Sha os|§ o% ect Ve 1iE%ud" Ui 983s 8 and* Peyronle S
di sease.[o(78078Jont BspR0E aaﬁditﬁﬁﬁl, subfefRgmen sifdfelid faflohir@moaniemiingt he fol | ow ng
non- |Iﬂltln? exenpl ary di seases, disorders,_or conditions mnll benefi t

from t heSBPaRY ticases dropisny ob eoritions vl bepefitfrare thssmyerigst SompeidiBosi s,
heart digease. @@%Mspk%o%xsb h?&ﬁﬁ(;sllsoﬂ d1§&§§ Jakéﬁfﬂs fohﬁa SNASL S 1isBH, obi ti's,

COPD (chronlc ructive nonary di sease ypertension,
pul rmnarrysténdsrsophlsbmp,ut(DBDa(chzronmfdbammltve @nlmd)mmhls@aﬁh)epumwybl adder

fibrosis and cystlt f| rosis of the assag si.nusj ti

i nf | RrebPERiCnviad: Belawnayy ot -dyHpeRary m}@m%@&sﬁ% Hedhaias: @9d<fqrbrob| asts.
[0079] 11, 00€aR6RRAEs, fﬁ)%gi)somﬁéné)sfal a%a{gek Qirfsitis¥BamBRoh thddffaf b2 der mat o
| ogi cal disorders in a mammal tologi cal disorders i1nclude, but are
not | i mircettoplols qurdoﬂibrbssatedm@deyﬁbrbblastﬁrat ory disorders of the skin such

o5, LoD TRLLLLS, UhLoue ESOn TR oL ROERRS Ry BSRLL 8P S
r osacea,in Wondiimhe Belhftolos Al distrdersIYREAd, baRdt GoslEditéd dproki@rdiisor Kawasaki
Di sease, rosacea, Sjogren-lLarsso Syndrome, urticaria.

20 1nﬂarnrnatory disorders of the skin such as, atopic dermatitis, bullous disorders,
collagenoses, psoriasis, psoriatic lesions, dermatitis, contact dermatitis, eczema, urticaria,
rosacea, wound healing, scarring, hypertrophic scarring, keloids, Kawasaki Disease,
rosacea, Sjogren-Larsso Syndrome, urticaria.

[0080] LPA is released following tissue injury. LPA; plays a role in the initiation of

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

[0081] Lysophospholipid receptor signaling plays a role in the etiology of cancer.

30 Lysophosphatidic acid (LPA) and its G protein-coupled receptors (GPCRs) LPA;, LPA,,

and/or LPA; play a role in the development of several types of cancers.

[0082] LPA contributes to tumorigenesis by increasing motility and invasiveness of cells.

LPA has been implicated in the initiation or progression of ovarian cancer. LPA is present
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[0080] LPA is released following tissue injury. LPAl plays a role in the
initiation of neuropathic pain. In one aspect, conpounds of Formula (1) are
used in tWwo2broelatTeent of pain in a mammal . | n one aspecPCTIUSR01PABTIN S acut e
pain or chronic pain. In another aspect, the pain is neuropathic pain. In
anot her aspect, the pain is cancer pain. In one aspect, conpounds of
Formula (1) are used in the treatnent of fibronylagia. [0081].

Lys ophos% Rignifisapt Goaeaptaspns(2ghdMMIgn pheagpsitig flugd @f evigriameancer pitisgly. bBPAcancer .

[ h L . . o I "
o LR AT LALEERS w8 M0 o BrekpRU R Eh BB Ra P L TR BE R o o
cancer s.nordBBR}aribiPAur€antcpitiniiabscllsoLP Aas hige besi isnpbigatct &r thasnitigtiorodd | i ty and

i nvasi veness of cells. LPA has been inpljcated in the initiatjon or
pr ogr es SIBHCHOIRIANPHHC caHEhLreasPRIPS, Bie ewaa@eagiae% PF%%%HﬁercW@nt rations

(2-8Q my@,,in A& &e@t%?éa{nic&),fth&&io?d S’afncé’r‘,’glgl&lﬁékt&rﬁé‘,(‘aﬁﬂ bRk L&RER, LPA receptors

(LPA2 and LPA3) are al so overexpress I'n ovarlan cancer cells as conpared
t o nor mdhosey drR A necspriofsanediapibbthehigritioneiflagd inv@fiohds pahgoativemncdrrplli cat ed i n

the initiatio r ssion. of _prostate. cancer,. br.east cancer, nel anong,
head andimisdr e Bt A vsie s suuNA TR Grest PR REiACTS Miggrb I casiar

gl i obl ash PRy, arRIbrRSMRET f1GANERISs) floBPSRlcrdaRA CHREEPIRNE; RMddidh, RPIdA25

m gration of and invasion by pancreatic cancer cell |ines: Kil6425 and

LPAi - spédodkied thy IFiiviedifced rid/escitehindpkasdnyasion actigityrpfa highbrpdritoneekponse t o

LPA and ri.t.oneal fl.uid (ascite from ner i ca r i S N
R B UL S QLN A A T T A e T B
activi t yoeshy aCdlo@blay cqr€inbingreldlinepshast sdrificapaBgireliontofa@GanRE@l dndl i ne

(Yamada et al, J. Biol. Chem, 279, 6595-6605, 2004). [0084] Col orectal
car ci norfesneefi o LPAdy csHanigeitigniand praductionpeicansioganisfaqtaa; Ovgeeyprassipnrads pond

to LPA qﬁ)& ?écleptjé}sg{agkir&% iﬂﬂ% (}faih%%gtgésgsodr.f 6‘. rof'%inc%{ng&eﬂi’&%mg Bgéi?leéllyo?lo?%dyr oi d

Over expressi on recep e I n the pathogene
cancer . fkdpAProvase canicgr aedlb,| gpncordmedvithr thomapiliosd AL RA caindece asddriye concor dant

wi th the alib'li,ty gf LPA to indHce autocrine proliferation of prostate
cancler JuPIISTaloRGLBIOSIEACHEE St'f-nul atory rol es in cancer progression in

many tygﬁ'()%spfuﬁﬁﬁgsf’slrtinluhﬁéqj RIRREMERApLERRBR hRdHESSs O Qhtdrer pAlion of

prostate cancer ce I nes. LPA induces human col on~"carcinoma DLD cell

prol i f ergodwnad fivihgarslt induces adhdsiaoom obprdststecredar oell bicsahf§Aagduvics hiimet or s

t hr ough LPAI si.gnal h@ig Lln ot er. human tcoI on carci nhonma %:el I g | . nes. (HT29
and W DRPIT BCIRHRARELY slinrolfetiiopdiar 1. AFSIOBCHE FOiTIgH oLk Al ¢
factors -f_aétBrthﬂ@)fﬁgh CPLORiAANEL! TnGRhdr huinaf Solok RAycadh L RS [ih&C@PLrangdct i vati on
results mgroll eration of the cells. ' ' '
20  WiDR), LPA enhances cell proliferation and secretion of angiogenic factors. In other colon
cancer cell lines, LPA, and LPA; receptor activation results in proliferation of the cells.
LPA,; is implicated in bone metastasis (Boucharaba et al., Proc. Natl. Acad. Sci USA, 103,
9643-9648, 2006).
[0086] In one aspect, a compound of Formula (I) is used in the treatment of cancer. In one
25  aspect, compounds of Formula (I) are used in the treatment of malignant and benign
proliferative disease. In one aspect, compounds of Formula (I) are used to 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
30 Formula (I) and a second therapeutic agent, wherein the second therapeutic agent is an anti-
cancer agent. In some embodiments, radiation therapy is also used.

[0087] The types of cancer include, but is not limited to, solid tumors (such as those of the

bladder, bowel, brain, breast, endometrium, heart, kidney, lung, lymphatic tissue
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LPAI is inplicated in bone netastasis (Boucharaba et al., Proc. Natl. Acad.
Sci USA, 103, 9643-9648, 2006). [0086] In one aspect, a conpound of Fornmul a
(1) is uswo2n/mimsitreat ment of cancer. In one aspect, eomFasand®3BH9 For nul a
(I') are used in the treatnent of malignant and benign proliferative

di sease. I n one aspect, conpounds of Formula (1) are used to prevent or
reduce proI i feration of tunmor cells, invasion and netastasis of carcinonas,

pl eur al (HESRNORE) | QBEY . RNGERISI O OIS ENAsEBE REdan dtharolda AEstatd skin (Melkpema
t ast |, th
ot hod- o SBEehLBARE Gl SIRIAPLAR, Ruch AEALIACAANT art LB 3 7S

a seconcﬁlielaﬁ\apbutwahagemmm%grei n the second therapeuti c agent is an anti

cancer ent. In sone enhodi rrent radl atl n thera y is als S [ 0087]
The typé 088k TnQRE &¥PChHIP aCBH‘t“ fotheme OE%IEFSES& TESBITRaE %ﬁ?ﬂsgs (such as

thosg ofp g Rihddds erre WFLPAQE?h&‘e d%’rﬁﬁﬁétlon%qméglfs uéBntIQ&?Jn of sklodBeY

lung,” l'ynphatic tissue(l'ynphoma), ovary, pancreas or other endocrine organ
(t hyr oi dhwscpradls an@relgke of cgytelhawﬁtmndend:ragedellaeﬂHA calncerthe sgcrétmmatf dL&gi cal

tunors (suc 4 t taeof t he,di sease. with wi t hout
et ast adBt My b haLramsgsel. 1EMKs Tl Ta gt et RS e Eiote pBRhogenes! s
of respifaiPRYMmPaBERS R%th aBihelanEl BRRRLOVCtOE 118G dsc@le, bRndias) Hel&idosis

degranul ation of mast cells, contraction of smoothnuscle célls and rel ease

of cyt olkdnda@sute ureﬁmrd@mddnstrw@ sgedtpme andh-§ hatees shaven Wﬂ@@rb@n agpvayL- 8 from

bro chia hel i a |} s L 8 1S d ntratlons
oA D Be e AR Rewo i ol bl e aga P DR Ol FERE M s,
pul monarayl tfe@ﬁ@l@dv@iﬁﬁj G@naittht@ouheLPaspii@dalys stogtdtRas syndronme and 11-8 has
been shown to exacerbate airway inflanmation and airway renndellng of

ast hmat i[84$9] | Apinistiapop ofRBA RO ARdiE Bt HFEAHEXNST-HISPOHEEHCh Boliserafch

contri b%ﬁa hQs! fﬁ%lt!rﬁ%n'aﬁﬂﬂ&%ubh oP i RPUAL b e %8%% vhg! a?'re?ﬁ&?e‘hhg,” of LPA
in vivo i uces al rway yper-responsi veness, I1tc scfatc responses,

i nfiltrandoocaeativedicxuatespomsed. Ledsalswiplices hmndnmemélemsp Hitolns mousesand| ratr

remodel i ng, d. noci ceptiye flexo sponses i nduces tam ne
rel edse f’flﬁ‘%ﬁa&o{}%‘éﬁeﬁa Gt ﬁ’&%ctts %éwg an lﬁe‘g ‘@d;@%& Eg{*h%‘l P %?Ibf LPA
are nmedigalg gpetch rc%gbuﬂd:"%lfF%ﬂﬂ{ll‘ar(l)laPe“@sed'1@t1f%ﬂ?eaﬁﬁé?ﬁ%?va&9ﬁﬁﬁk’@§dl%rd§@r mul a
(I') are used in the treatnent of 'various allergic disorders in a mammal. In

one aspeuot memmplo imas: asped%mompoan(ls of ormules(@dare ms¢dhie the wegtmentofof
r espi ratorp;érra ases

condi tions i a m | . In one aspect,
compounde P Airetes (0TS Sl RS P s e G RLCRRECYRER el
I'n one aaR@Gla (1 ATRUINEAIhOfcatment of asthma in a mammal. In one aspect, compounds of
20  Formula (I) are used in the treatment of chronic asthma in a mammal.
[0090] 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, 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
25  allergic (extrinsic) asthma, non-allergic (intrinsic) asthma, acute severe asthma, chronic
asthma, clinical asthma, nocturnal asthma, allergen-induced asthma, aspirin-sensitive
asthma, exercise-induced asthma, isocapnic hyperventilation, child-onset asthma, adult-
onset asthma, cough-variant asthma, occupational asthma, steroid-resistant asthma, seasonal
asthma, seasonal allergic rhinitis, perennial allergic rhinitis, chronic obstructive pulmonary
30  disease, including chronic bronchitis or emphysema, pulmonary hypertension, interstitial
lung fibrosis and/or airway inflammation and cystic fibrosis, and hypoxia.
[0091] In one aspect, presented herein is the use of compounds of Formula (I) in the

treatment or prevention of chronic obstructive pulmonary disease in a mammal comprising

-15-



Formula (I) are used in the treatnent of chronic asthma in a mammal . [ 0090]
The term "respiratory disease,” as used herein, refers to diseases

af f ect i ngwoheloogmns t hat are invol ved in breathing, suelTas2a1003130%€,
throat, |arynx, eustachian tubes, trachea, bronchi, |lungs, related nuscles
(e.g., diaphramand intercostals), and nerves. Respiratory di seases
include, but are not limted to, asthnma, adult respiratory distress

syndr onerdgneistering fythe npaemali 4 d9ash ongs ep rECCtvS rmeIUNbe Tt deast diterdoptiosnd 8 t hrm,
acute saver i Ast MR eOl QRloRi ARG HLDLGR] aRSIDTRI AR TR 18TEAT™,
al | ergen-1nduced asthma, aspirin-sensitive asthnma, exercise-in uced ast hma,
I socapnite, dhygec bemthitiabr emphysbink gpudmsedryaspéromsioafintdrante tungSibiness
cough-varif\nt. ast hnmp, occupatjonal _ast hma, steroid-resistant asthma,

seasonal 4&r giyay aifongpneeyshie fiPMSHi tis, perennial allergic rhinitis,

chroni ¢ (fast MRt KOuR WL AORA ¥ nfl] 3 RS forl L@Al%li’&fﬁﬂrlﬂ%g a%ge%ﬂ GRiiac 10

enphysema, pul nonary hypertension, interstiti ung fibrosis and/or airway
i nf | amat ¢omrpoand of Fetnida (1) forase & thamdatnyepos prev¢diod bf a harvonesyaspect |
presented herein is the Ese of. co ouréf?s g.f Forrul a éh% in t trbetat nment or
pr event i BIPTER B ACBIRROBET R PEORUPEHATHOEFS eds et HoigvgRidps, butis

conpri sifagatied s tAarhditict © DifEsc BRI @enla8StbraNkehcaila &tbRE thgp@nount  of
at | east one conpound of Fornmula (I). In addition, chronic obstructive

pul nonarsyledisse aswopaibicsdiaskingsmt's Piscargt mbitipla sstcrows, retiabischenbeoprshi tis or
enphysena, .pul nonary, hypertensi on, interstitial lu fibrosis and/or airway
o1 e CARRL GBS 3lene. pougT i el Bpaly By opdeRSiTn PRy o1

| ocus f alord-Mfiry eopElREIIdeMa ahdh heddeinpgpect , provided is a conpound of Formul a
(I') for use 1n the treatnment or prevention of a nervous systemdisorder in
a mammal[009Fh eArgeganesis o ipsmayen efmay epiltpsy netwasks fsed PHeREPHIE ncl udes, but

s not 1, gighd @ nePhael Bk PR BRI S e LSRE Ao fiaRB gl al [ scheria,

st roke, mgﬁ I'plé sc sI's, neuropat hies, i‘nson’''s sease, multiple
scl er osiagiogeiidsivadfter Hchamicadnjupo Peptidegiroath o dndviesopyissphnbipidenentral gr ai ne,
peri pheral peurppat.hy/ neurqpathic pain, spinal .cord injury, cerebral edema
and ReadOPHjRH! .prpéfi{g%}% "B edheion H’éPGF?S}“ﬁH?I? el f&ﬁerﬁébo Oéaﬁwufaar y

net wor k%nﬁét‘ﬁ@l‘iaWc@H@N EG% REd \é@r%&HJdﬁ{ngFa‘é‘culér_Ssnwﬁlﬁhﬂsé’le 'cEleO(K{ESql\/IC@. wespd

heal i ng, tissue growmh and nyocardial angi ogenesis after ischemc iInjury.
Pept i de agpantdysfegulaboes obithd procseseh owdhathg piglegaesit lakls soshapsddresls,

prolif erhat iﬁlgn, .mgration, adhesion ﬂ%l‘ ffer ﬁgiﬁ]l aﬁi on. an% assenbl y of
vascul arYerRdEeIPet H’élforcgé?‘f@’ { E’@gsm% T 530, CHGTHRER f¥%r smoot h- nuscl e
cel I's ({4 )In ohB ageet, 36HRBEEnds @Y F6@EMA alh laRNusell td fieut BE PRESHQSrdIBds@tlimg
angi ogenesi s | eads to atherosclerosis, , , ,

20 disease in mammal, including but not limited to: arrhythmia (atrial or ventricular or both);
atherosclerosis and its sequelae; angina; cardiac rhythm disturbances; myocardial ischemia;
myocardial infarction; cardiac or vascular aneurysm; vasculitis, stroke; peripheral
obstructive arteriopathy of a limb, an organ, or a tissue; reperfusion injury following
ischemia of the brain, heart, kidney or other organ or tissue; endotoxic, surgical, or

25  traumatic 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.

[0095] In one aspect, provided herein are methods for preventing or treating
vasoconstriction, atherosclerosis and its sequelaec myocardial ischemia, myocardial

30  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). In some

- 16 -



hypertensi on, tunmor growh, rheumatoid arthritis and di abetic retinopathy.
[0094] In one aspect, conpounds of Formula (1) are used to treat or prevent
car di ovaswol2aro/disease i n mammal , includi ng but not | i nmPCeaSt@v/0ar3nhyt hm a
(atrial or ventricular or both); atherosclerosis and its sequel ae; angi na;
cardi ac rhythm di sturbances; myocardi al ischem a; nyocardial infarction;
cardi ac or vascul ar aneurysm vasculitis, stroke; peripheral obstructive

ar t er i opantegiaents provided hekeip agrametheds fr proaysufing erdprating BRpwiudj ury f ol | owi ng
ischeniqﬂ8£m£ JLorain, heart, kidney or other organ or tissue; endotoxic,
surgical, or traumatic shock; hypertension, valvular heart disease, heart
fail ure,[o@bndnmat aificon grovidesldiren akhnakodsfas adoaag cadidcatpdrfusivhunjung t hat
associ ated with mgraines); vascul ar abnormality,.inflanmmti.on,

i nsuf f | cfpgﬁwgwm%@éalﬂﬁfisma w&f'% eB?‘btaﬁlCéF‘O‘ilﬁ OSPLISILRYTBRISIHNG ARlCaY pect

pr 0VisdedhRE{ i rfffmARhNPRE i f OimAR YPAUEAGOR! SRR F¥ARAGNST 1T Cti on,

at herosclerosis and 1ts sequel ae nyocardi al 1schem a, mnyocardr al

i nfarcti[oe] doont esprne propsdad heasie atei thétbodenfdr sdnoke tleompstristiogoflloddi st eri ng

at least once to the mral .an effective anmpunt of .at | east one conmpound of
For mul a eP o 4ynaPACateR e wBHPOET PEGHIET et BraRm B R s a
conmpoundhn@funtef fuéAat die conlfdufi® GERHIRAMA BNt s, provi ded herein are methods
for preventing or treating Raynaud's phenonenon. [0096] In one aspect,

provi ded0t98r dnwnapspereprivadedihercin exuasthedsdar Wivesting op erdvartingran; infrgasg in
f ol | owi ocar di ischepia and/ or , endot oxi ock o risin
mal ¢ g o th!

admi i st 2pe et g oA Il reng o At nte R matamidan

've a nt of at | east

one conpefeotvoimbait sohelcdst bne EQRIndlof Forpulashect , provi ded herein are
met hods for reducing the constriction of blood vessels in a mammal
conpri siltY9ladfhissstqgizied with vadays igfemmetory/Hamyasisrasah lepreetrdte anount of

at |eas tcoﬁ{sf)%%l%%%?@}lﬁglfa% {deeb erezu‘ or[pQ&%ﬁl 1nhgm%‘ﬁof?§1g§ g%lgm?e{lpl\ﬁi 0 %d herein

are met ho or preventing an 1ncrease In pressure of a
manmmal  cepgat,i sitaggndgaf Pt endfog LAA; fied ske tnthe treantcheommoavaakioanf ef f ect i ve
anount of _at | east one conpound of Formula (1). [0099] LPA is associated
mﬁth”vaHpgﬂgn?ﬁfwgﬂﬁﬁ?%§§%%ﬁﬁﬂﬂéD%W@@ es. In one aspect, conpounds of

For mul a ((dho; af &b iR dh R Rorm AL RYE Xrd b il RITB b A4, Ph&nRS T Bl thritid) One
aspect, antagonists of LPA arid/or LPA3 find use in the treatnent or

pr event ivascuwitisj inflammattrp bywilndrsmec, dicsoatdisr estéoarthritmrmthina, {nfledd@itorzx anpl es
of infl anqlllTsacEeo({iXe/aisQgﬂgr%icdgh%{{ig %ggin}tl%ﬂn?grﬁit&? 8}I;sit1 1§,i selerd e?rlrjlar{aetc(z)énqa,art hritis,
allogeneic or xenogeneic transplantation (organ, bone marrow, stem cells and other cells
20  and tissues) graft rejection, graft-versus-host disease, lupus erythematosus, inflammatory
disease, type I diabetes, pulmonary fibrosis, dermatomyositis, Sjogren's syndrome,
thyroiditis (e.g., Hashimoto's and autoimmune thyroiditis), myasthenia gravis, autoimmune
hemolytic anemia, multiple sclerosis, cystic fibrosis, chronic relapsing hepatitis, primary
biliary cirrhosis, allergic conjunctivitis and atopic dermatitis.
25 [00101] In accordance with one aspect, are methods for treating, preventing, reversing,
halting or slowing the progression of LPA-dependent or LPA-mediated diseases 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 administering to the
mammal a compound of Formula (I). In certain embodiments, the subject already has a
30 LPA-dependent or LPA-mediated disease or condition at the time of administration, or is at
risk of developing a LPA-dependent or LPA-mediated disease or condition.

[00102] 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
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vasculitis, inflammatory bowel disease, dermatitis, osteoarthritis, asthma,
i nflammatory nuscle disease, allergic rhinitis, vaginitis, interstitial
cystitis,wechsratdmsina, eczenm, allogeneic or xenogenei c PCrAss@ioAst3at i on
(organ, bone marrow, stemcells and other cells and tissues) graft
rejection, graft- versus-host disease, |upus erythematosus, inflammatory

di sease, type | diabetes, pulnonary fibrosis, dernmatonyositis, S ogren's
syndr oneonpiigingiadinistering af lcastgned trvbomamard alaeffwwa@uﬂh@/fr%mﬁ 9ng) |

nyast henj i } ne henolytic anema, nultiple sclerosis, cystic
fibrosi goalé’%p%{’?"rﬁ%gm hepatitis, primary biliary cirrhosis, allergic
conj unctpoabi]ila cangin ak@pisc ardendthddstibsthe [(ROthiEh] of ¢ysadc andadiag, o filtedtigal
aspect, are.nmethods for treatin preventing, reversing, halti or slow ng
the prodP&ddy awnsrrlsmmdra@b%%@rﬂ% Iegpt Qusa torhgmareaals @@@g@glcahy EBRAIET ons

once si t DeCOIEStGdsPitAdnbotid d8Pbm @4 (51 €ati ng the synptoms associ at ed

with or related to LPA-dependent or LPA-nedi ated di seases or conditions, by
admi ni st[er4]dntaocdriencamnithaincaspatpoethodsafesddrethbleseir( inglude thecdiagravists or

enbodi nepts, .the subject already .has a _.LPA-dependent or | PA- | at ed

i sease ISt BHAPE PORMEDST Hat RIS SO RAL F RA-SPerEnar VAR o

devel opingidecd BRcsieRe BoiRIHioPky AdPAmNRIinatts theiubRasLthRFape@itdill iefBetinlc00102] I'n
certain aspects, are nmethods for preventing or treating eosinophil and/or

basophi lamovat of a enpiring jof Fewhila 4h and detamuinmegpihdtherod hot therpatieny respemd$/ or

T-cellol rte%eugrtagegﬁtconpri sing adm nistering at |east once to the mamual an
ef f ecti ve amount of at |east one conpound of Forrmula (1). [00103] In

certai n [aEPRThDne AR cNMBOHRES hEein drbeopeaidsenFohulg VI3 pHatrBaceufi€dllydi ng,
e.g., interstitial cystitis, conprising adm nistering at |east once to the
mamal  RCEHEAp aaksi Risrmgccaticdbtacgentabls radregs. drd phegsrceyHeal yoepanisiic of

For mul a i t ri bed

her ei n iS%L‘%ahe EQ%%%A%PQE r?gé;%{;ié%?ﬁkgi?f‘é&} trlnéaﬁtgéhl%o%ﬁpgfe% tgfﬁeéé} ?%r%lgg?&%i pati ent

i s suff drRA ahd emnaed HArche paitdendufforing RAmedlicairexbrdil Pdadepcadent ondPAF on by

adm ni sterjng,to the subject a therapeutically effectjve. ampunt of a
conpdund? iati 1S o d&ﬁ%ﬁ@&é{l%ﬁﬁﬂﬁa%ﬂ%@?ﬁétoo{unﬁ toreshe kpweent responds

to the tHealigeRty bR ORhiing, AMEMASRRG]S, %@Mﬂc%%&nﬂﬁi"vﬁéﬁln%ﬁrf@i@&%ﬁds of
Forrmula (1), pharmaceutical 'y acceptable salts, pharmaceutically acceptabl e

pr odr ugulmehrp hgpereosot, iogrdtyiabloog pbabise atloitisatiéagy psoeois, infhinohatarye
ant agoni.sts, qf at |east one LPA receptor (e.qg. LLPA . LPA , LPA 3) d are
dsed o Erebisae MRS ol Rer FRECTAmamS. oY iEral A S BHGERT BOR
LPAMedi afaB6br, pain, proliferative disorders and inflammatory conditions. In some embodiments,
20  LPA-dependent conditions or diseases include those wherein an absolute or relative excess
of LPA is present and/or observed.
[00106] 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,
25  peritoneal fibrosis, arthritis, allergy, cancer, cardiovascular disease, aldult respiratory
distress syndrome, myocardial infarction, aneurysm, stroke, and cancer.
[00107] In one 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, corneal sensitivity decrease caused by corneal degeneration, and dry
30 eye symptom caused thereby.
[00108] 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
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conditions or diseases, including, but not limted to, lung fibrosis,

ki ndney fibrosis, liver fibrosis, scarring, asthma, rhinitis, chronic
obstruct iwe 2puw/mwmary di sease, pul nonary hypertensi on, POTAIS3M1008B09 | ung
fibrosis, arthritis, allergy, psoriasis, inflammtory bowel disease, adult
respiratory distress syndrone, nyocardial infarction, aneurysm stroke,
cancer, pain, proliferative disorders and inflammtory conditions. In sone
enbodi neEssraoconpmctEifisrid meplgntsaniuey vids ip swayed copprinas admgyEciieiiei n an
absol ut l.atd v ; [ 106] In
any of ﬁﬁ%E3§%¥§%%% ?@%%%ggggégkgéFhémﬁgﬁ?%%%éﬁ%gé %Sﬁ&ﬁg2¥ﬁg%#%@gd

di seaseqompnyjdande bpeos pracitodiRereinus tirrse pdtorhpotntdedf Fermuds gaim the br osi s,

asthma, allergic disorders, chrqnic obstructive pul nonary di sease,
pul nrn_na_rt aH'S}?ig PF BIFYPRYIPD qfﬁ;@grg@ 815?@6 pé}nW§gwéﬁs%gr 'fv’ct% ABagyes i“b%‘ osi s,
ar t hrsi tiySam@Ah] &rtisi ﬁis‘g;ﬁﬁ% di RUARYE & thdhRERRE an3FMie dffiit bR4OT Y

di stress syndro ocar di nfarction, aneurysm stroke, and cancer.

[ 00107] least omecaspent of Compdakids of Fornula (1) are used to inprove the

corneal sensitivity de as sed b or |, operatiqns such as .

aser - adbialidd ofh =ieFh Ray SdriA Buer Oy EASHER e Ehpldas 1ieraranis

cor neal o?%@@b&ﬂthﬁt{syhp&féfa@g&@, dﬁ@ééﬁ%d heyif RitRede HfRempBhRsi@FordMmd (Bhiy eye
synpt om caused thereby. [00108] In one aspect, presented herein is the use
of conpdbatisatokentarmrencation pf psicqanbritis Gat memmad eompasieg adrommissiringoi st
Ao, B b SR AR VB PSR EBBIREPLY L0, "0
to the mamBlinane affees UPWereaspictiic.8f LA |, LPAS} canieha@ P patheferncoik 6Bl @ (1) .
[00109] In one aspect, presented herein is the use of conmpounds of Fornul a
(1) in therpstaigiardntis dp ope awnest PEsced kyreigris fediss ehsemppunds pf Bormatliafly

di sease :wi y | ﬁﬁﬂﬂ@: I Sil - by i t least once to
t he nanﬁﬁ?&£%£@¥9§é§§§%%gﬁ%unt ornggﬂﬁgg§?ggh% conﬁ%&ﬁﬁbggngornula (.
[ 00110] addministeriag peletst ohRtoahemanal es effe@ivg af@ugt of FPAsayt @reecompoahdefl i n

t he pat hogenesis of osteoarthritis. In one aspect, presented herein is the
use 'of éﬁgﬁ%‘ of Fornmula (1) in the treatnent or prevention of

ost eoar {f1h4) 15 ohP ashelBTPRl e EPME (S %ﬁ%@ﬁ ot Bh R th B&p@%eﬂe@i@.sﬁl RABGEL the
mammal an effective anount of at |e€ast one conmpound of Fornula (1). [00111]
I n one gsgeoted heRln isebemcarfsompogndsioPAormulRAR)in derirombuereof alipdse tissue
pathogqusis.of rheumatoid arthriti.s.

l. t, d i i
P e R ishin Tt g GeSpriising adminisishie S0 SRR e n AT R B e iEr R ' °
r heunat Qingbudt bhdti1¢dsBodcompHRTBEF F&@M4 (151 NY

20 Compounds
[00113] In one aspect, provided herein is a compound having the structure of Formula (I) or

a pharmaceutically acceptable salt thereof:

(RYm  (RB),

N/O / | \ —l' )
| n
R3 TQ“ — \_/ R
Formula (1)

25 wherein
R' is -CO,H, -CO;R”, -CN, -C(=0)N(R’),, ~C(=0)NHCH,CH,SO:H, or —
C(=0)NHSO,R', tetrazolyl, or 5-ox0-2,5-dihydro-[1,2,4]oxadiazol-3-yl; R” is
H or C;-Cjalkyl;
R’ is H, C;-Calkyl, C3-Cscycloalkyl, or C;-Cafluoroalkyl;
30 R* is -NR'C(=0)OCH(R®)-CY;
R’ is H or C,-Caalkyl;
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adm nistering at |east once to the manmal an effective amount of at | east
one conpound of Formula (1). [00112] In one aspect, LPA receptors (e.g.
LPAI ) corwoi2buv1t6e adi pogenesi s. | n one aspect, presenPea/usereion73ns t he

use of conpounds of Formula (1) in the pronotion of adi pose tissue
formation in a manmal conprising adm nistering at | east once to the mammal

an effective ano

wher ei n

C(=0) NHSO 2R10 |,

is Hor

4f | uor oal kyl ; R4 Nith NRT

G - C 4al kyl ; %Is cH, G -C 4al kyl, C3-C6ecycloal kyl, or G-C

tut ed’ phenyl

e e SRl B LR

substituted or ypsubshiciphesyiphenyl; each of RA, RB, and Rc are
i ndependently sel femk from a, Br I, -CN, -OH, Cl- C4al kyl,
0

Ci - C4f | uor oaldegh ¢

is 0, 1,

of the eng(r)dlz;re f‘an%ylsgb?f‘ lf'orgal{(gl gﬁ)d“ﬁ%?rga%g@'fcrg?ﬁ kroro?ﬂg

the listed alteCpaidryglgyl; For exanple, in sone enbodinents, Rl is -CO H or

15

20

25

30

ynt of at |east one conpound of Formula (I). Conpounds
[00113] In one BspddtCi-bradioilaedCnesbiorrdlksyla conpound having the structure

of Formula (1) romula (1)

SR %gﬁ@g@gﬁg} hr?s@k%t}@ g%%?g%@lo&&:%ﬁ\ﬁ%&? 9 bS8 H  or

tmm&ziait@d pheaw], Srhexdn Z,G¥ N dupstitotef lthed, @Y axadisdmedd- 3- yl ;

Bhd B ead dsyendaitlyselsicldiom Fadtl BE 1 -OfhédirGal ky! ;

RD

=O)G3H(R8) CY; R7 is Hor C-C 4alkyl;R8 is H,
G - Csdal kyl, poris GLeCAf Liw ! | K¥yorolikyl, .8 RYASIKTUbEL s tfﬁﬁmstitut ed
C3- CGQ/CI oaI kyIls a s6ub tl%'?ut6e Oro a’nsqusQ?? gl ayl,

substituted thennsm%smtstedlpbsmylx ut ed with 1 or 2 Rc; Ris H G -C alkyl,

einif CYis

m

00114 CFor any and aII

mis0, l,or2;nis1,2,30r4;pis 0, 1, or 2.
[00114] 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 or —
COz(RD). In some embodiments, R is H, -CH3, or -CH,CHs. In some embodiments, R' is
—~CO,H. In some embodiments, R' is—C(=0)NHSO,R'. In some embodiments, R' is a
carboxylic acid bioisostere.
[00115] In some embodiments, R is H or C;-Caalkyl. In some embodiments, R*is C;-
Caalkyl. In some embodiments, R? is H, -CH3, or -CH,CH3. In some embodiments, R® is —
CHs, or -CH,CHj3. In some embodiments, R? is ~CHs. In some embodiments, R? is H.
[00116] In some embodiments, R” is H.
[00117] In some embodiments, R® is H, C,-Caalkyl, or C;-Cyufluoroalkyl. In some
embodiments, R®is H. In some embodiments, R® is H or C,-Caalkyl. In some embodiments,
R® is H, -CHs, or -CFs. In some embodiments, R® is -CHs. In some embodiments, R® is —
CH,CHs.
[00118] In some embodiments, R' is —-CO,H, —CO,R", —C(=O)NHSOZR10 or tetrazolyl; R’ is
C,-Caalkyl; R’ is H; R®is H, —CH; or -CF3; RY%isa C,-Cealkyl or a substituted or
unsubstituted phenyl; each RA is independently selected from F, Cl, Br, I, -OH, -CHs, -CF3,
-OCF;, and -OCHj;; each R® is independently selected from F, Cl, Br, I, -OH, -CH3, -CF5, -
OCF;, and -OCHz3; each R% s independently selected from F, Cl, Br, I, -OH, -CHs, -CF3, -
OCF;,and -OCH3; misOor I;nis 1,2,0r 3; pis O or 1.
[00119] In some embodiments, R' is —CO,H or —-CO,R”; R” is H, -CHs, or -CH,CHs; R? is —
CH; or -CH,CHz3; RYis —NHC(=O)OCH(R8)-CY; R®is H, or —CHs;; CY is a substituted or
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CO(RO ) . In sone enbodinents, RDis H -CH3, or -CH2CH3. In sone

enbodi nents, RL is -CO 2H. I n sone enbodinents, Rl is-C(=0O) NHSO 2R10 . In
sonme enmbodDreeI76R1L i s a carboxylic acid bioisostere. [PO0AK2)10/08738DME
enbodi ments, R3is Hor G -C 4alkyl. In some enbodiments, R3 is Cl-

Cdal kyl. In some enbodi rrents R3 is H -CH 3, or -CH2CH3. In sone

enbodi nents, R3 In sonme enbodi nents, R3 is - In
some enﬂ@l@ﬂbﬁﬁﬁﬁ@d pfrwl svhﬂren{l (f@i@“] a yubsigted nbemd dherethe Sherr is %lbﬂltui[eéonn I'n
some enhodi g ‘g%cRBlsH C -C 4al kyl, or G -C 4fluoroal kyl. In sone
enbodi nent's, IS H In some enbodinments, R8 is Hor C-C 4alkyl. In sone
enbodi ngndig0] IR8oms chibodiGkddts, dic co@ipodnd bNF&amta @rbadtherfoilosyingR8riucsureCH3. I n
sonme enbodi nents, R8 is - CH2CHS3. [00118] In sopg enbodi ments, Rl is -CO
2H, - CO 2RD, -C(=0) NHSO 2R10 2 5.)Ci -C 4al kyl; R7 is H R8
isH -CH3 or -CF 3, RIO is & : R ' fbstituted or
unsubstituted phenyl; eachdRA 1§ i mt'ly §ebected fromF, O, Br, I,
-OH, -CH 3, -CF 3, - OCF 3, and R‘JCH 3; each RB is independently sel ect ed

from ch Rc is
| dependdziyhsem srBitiriegh e campoRpd of 3 %@i@ﬂ% e olaping SFERE: 5° ang
-OCH 3; mis Oor 1; nis 1, Z-0r 3 = - [00119] In sone

enbodi nents, RL is -CO 2H or -CC) ‘ CH 3, or -CH 2CH3; R3is -
CH3 or -CH 2CH3; R>4 is - NH@E= ISR1H or -CH3; CYis a
substituted orunsubstituted phenly‘l V\/ner e| n |f CY.is a substituted phenyl

t hen thepé)hen yl is substituted w [00120] In sone,

embodi mdftia2l Iflﬁ@mé@ Y6 tiRENES RFbSrTﬁx(IZQ)NH)Sqflgs Rhés 1001 e Beisueor
[00121] 1 ?gocgrngp[tz H.the conpound of Formula (1) has the follow ng
structure ’n sone enbodlrrents Rl is -C(=O NHSO 2R10; R3 is -CH 3

or -CH 2{@-1123] IR&oms embodimenGHRS is RiHC(ﬂSO)(IE-B(CHH) (SIIBbhﬁ@ﬁBJr uﬁlﬁlﬂﬂiﬂﬁl}tedl n some

ool MRy harSin i e Bhah G S Duitalye it RasE B st R B e P T R

, Ris R @, o0, Ok 1CF3; nis i . OHR8[00124] In sone enbodlrrents, R
isH; Ris -CH3; CYis a substituted or unsubstituted phenyl, wherein if
CY is substituted phenyl then the phenyH \\FRBS substituted with

SN0 ey

[00124] In some embodiments, R* is H : R®is —CHj3; CY is a substituted or
unsubstituted phenyl, wherein if CY is substituted phenyl then the phenyl is substituted with
lor2 RC; R%is F, Cl, -OH, -CH3;, -CF3, or -OCH3; nis 1. In some embodiments, CY is an

15 unsubstituted phenyl.

[00125] In some embodiments, CY is cyclopropyl, cyclobutyl, cyclohexyl, 2-
chlorocyclohex-1-enyl, phenyl, 2-fluorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-
difluorophenyl, 2,6-difluorophenyl, 2-chlorophenyl, 2,6-dichlorophenyl, 2-bromophenyl, 3-
bromophenyl, 2,4-dichlorophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,

20 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-fluoro-4-
methoxyphenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-cyanophenyl, 3-
cyanophenyl, or 4-cyanophenyl.

[00126] In some embodiments, CY is cyclopropyl, cyclobutyl, cyclopentyl, cyclopent-1-
enyl, 2-chlorocyclopent-1-enyl, cyclohexyl, cyclohex-1-enyl, 2-chlorocyclohex-1-enyl,

25  phenyl, 2-fluorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-difluorophenyl, 2,6-
difluorophenyl, 2-chlorophenyl, 2,6-dichlorophenyl, 2-bromophenyl, 3-bromophenyl, 2,4-
dichlorophenyl, 2-hydroxyphenyl, 3- hydroxyphenyl, 4- hydroxyphenyl, 2-methoxyphenyl,
3-methoxyphenyl, 4-methoxyphenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-
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lor 2R ; RRisF, d, -OH -CH3, -CF3, or -OCH 3; nis 1. In sone

enbodi nents, CY is an unsubstituted phenyl. [00125] In sone enbodi nents, CY
i s cycl opwopylio/i4exsel obut yl , cycl ohexyl, 2- chl orocycl ohexTarsenylo373phenyl ,
2-fluorophenyl, 2,3-difluorophenyl, 2,4-dif|uoropheny|, 2, 5-

di f 1 uor ophenyl , 2 6-di fl uorophenyl, 2-chl orophenyl, 2,6-dichl orophenyl,
2- br onophenyl, 3- bronnghen yl, 2,4- dlchlorophﬁﬁi nethox ﬁhen
3- net ho%?ﬂh@ﬁmethyllph%ﬂh Apskefynethoxyphemylhms Wpﬁhéﬁwthylp enyl, 4-’

3-tr fI i fl uoro-4-

nethgxy &Rgﬁhg§hgp§ﬁ%klﬁ%ﬁy3hgéﬂﬁggﬁg¥9% g%?%h@l thyrphenyl,

Z;Tt(; ygnoqmﬂm/] | Ig $81=ne emmmlmtsy Y ﬂlphémd;é?i-j{ﬂﬂ?ﬂ’@@h@ﬁyl 1, Dﬂﬂfﬁﬁ)}roﬁhﬁnjfloﬁ'é- . |
S Cﬁl Ior dﬁb]éqre I f|2 &[@1“01“0@56% 0:;?%]68}48 ci}i)o&)é}}enyl 2, y(ﬁcl(l)lgr%%henyl eyt

2- chlsor en I os.0ophenyl ,

2. 4011 Foor Sy S LR hen%‘f%gﬂ%ﬁﬂ’%h Ry

2-chl or opahmphe@lﬁsmeﬁmwpmlyé r4ym¢thax5mh@nyip2requromeﬂmymmpﬁe&yl 2, 4-

di chl or gphenyl , .2-hydroxypRhenyl, .3- hydr dro yphenyl,

2 ot hodp eyt iEiay b AX ety e L B S pRKs sy bt hyl pheny!
3- trlf|q@&ﬁﬂgh&%ﬂphﬁ@ﬁ@hﬂén§ﬂb{4H@ﬂgmﬁkhyjpheny| 2-fl uoro-4- et hoxyphenyl ,
2- et hyl phenyl, "3-met hyl'phenyl, 4 - "nmet hyl phenyl, 2-cyanophenyl,

3- cyanoﬂﬁ!@ﬁ%}lln some cmbodiarrnish £1Yyis phpmd,lzﬁ}lorloph@mlré -Bntyopharehtls, C Y i s

h f I |y
b erl‘%lfluor Q%%y?eﬂ§%¥%ﬁ¥,ugr g% %p@qgngﬁpgﬁganEt? ﬁoggmggﬂ%F%wbpheny
2 4-di CMrQLm}ﬂlaemyxhathﬁpm ro&ymawmhbocﬁmemby@mg(m?nm,soﬁle-enhmdfr@eﬁmhenyI
2 - methoxyphenyl, 3- ?h nyl , 4-nmet hoxypheny

2-trifl Jo¥ énihenyl Bﬂéfﬁmxyp@eny 3 iy figay Rieey hor 6hlésﬁi,vq>xyphenyl

3 et ny BRI SpE Sl “#EJR%P%HF%@WWZ%@%f UBSALNRLARE

phenyl, 2 quorophenyI -fIH9©0phv ¥ o Dgrophenyl 3-chl or ophenyl ,
2-nethy|pheny|, 3- nethylphenyl > p Iphenyl or 3
-trifluoronet hyl phenyl. I n sdgnmelenbdd 7 CYR! s phenyl. In sone

enbodi ments, CY i s phenyl, ﬁgﬁyﬁﬂoxyphenyl 3 - hydroxyphenyl, or 4 -
hydr oxyphenyl . [00129] In so enbodi ments, the conpound o f Fornula (I)
has the follow ng structure: 130] In some enbodi ments, the conpound o f
Formula (1) has one o f the followng structure: [00131] In sone
enbodinents, R1i s -COH; C¥i s phenyl, 2-fluorophenyl, 3

-1l ugr Op[@(ﬁ%i IIh some embodiments, the compound of Formula (I) has one of the following

structure:

NH NH
Oag Oag
tie,,
\EY or EY

[00131] In some embodiments, R' is <CO,H; CY is phenyl, 2-fluorophenyl, 3-fluorophenyl,

2-chlorophenyl, 3-chlorophenyl, 2-methylphenyl, 3-methylphenyl, 2-trifluoromethylphenyl,
20 or 3-trifluoromethylphenyl.

[00132] In some embodiments, CY is Cs-Cgcycloalkyl, substituted or unsubstituted phenyl;

wherein if CY is substituted then CY is substituted with RC; R% is F, Cl, -CH;, or CF;. In

some embodiments, CY is Cs-Cscycloalkyl.

[00133] In some embodiments, R* is -NHC(=0)OCH(R®)-CY. In some embodiments, R* is
25  -NHC(=0)OCH;-(cyclopropyl), -NHC(=0)OCH(CHs)-(cyclopropyl), -NHC(=0)OCH,-
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2-chl orophenyl , 3-chl orophenyl, 2-nethyl phenyl, 3-nethyl phenyl,

2-trifluoronethyl phenyl, or 3 -trifluoronethyl phenyl. [00132] In sone

enbodi mrerwe®,2000/M1761s C 3- C6Cycl oal kyl, substituted or umsuhstéwwssd phenyl ;

wherein i f CY i s substituted then CY i s substituted with Rc ; Rcis F
d, -CH3, or CF 3 . In sone enbodinents, CY i s C3-C6ecycloal kyl.

[[0000113333 ] I'Inn ssoonmee eennbbooddllnneennttss R4 iiss

- - NNHHCEpbst @@q(lms‘@asl@?ed Phengbies -~ dTONRRHECHR-Gubstisutedpiomsapeitried

5L R e R RSO PO OO 0t

unsubst |(tEgt elth SOhErBﬁhBO,dll’MlﬁEK & 'ris LNHOQ&(]))@(SH@E{@I(Wombrbﬂs;&)i I€Yorhs substituted
with Rc Rc.is F, ,C Insneenbodlnents R4 is

CNHC( 0)6@99@@{1?1%§ R(d%é}l%gm W@H(qfk)é rrbodi ments, R4 i s - NHC(=0) OCH( CH
3) - (Bhefwdl)rm IhQQﬂaé%hlbb n%ﬁEEBcef"ia%? ‘p§b ﬁn vICY¥ 161%%@’%1&&}1%‘“ yl,

cycl openty cycl oh exy a Substi su sfl ut'ed “pentenyl”,” a
subst i t wubstitated unsmdubstltumﬁ @cnteyd| mhd)semydd, oramsgbsstibst ¢ytclatherlenyl, or a

unsubstlt t ; nif CYis stit he Y i ut ed
wth R st fteROr ioubst i Rhpnifelpin TS NS bbb heS oGy shE AT hidh t ot e
or unsu qgt IRUS edcpbeny or i emBbhel dmtfedithéntd RSt dubsﬁtﬁf&d RhenMbsfhitiea t he
substituted phenyl is substituted with Rc ; Reis F, O, -CH3, or CF3. In

sone e rrmhdnﬂemsrem? G%lsmbsipw@égohenﬂl ﬁleydh@sm@mdr@nnﬁ is gbstigitgshenly| .

[00135] dmn &Y .S, & ubs ed_or unsubstituted phenyl,
V\:hel:’Llél n %f’@sl 5 SU f’lotr[‘# Sﬁ{an eac ?an &ﬁecﬁ’ffogmpéfw T or R; each R
i s i ndepeisdeithénts, <e¥ egiledylf rom H, hal ogen, G -C 4al kyl, G -C 4fluoroal kyl,

Ci - C 4f | uor oal koxy Ci - C 4al koxy, and G - C4het er oal kﬁ . In some )
enbodl nef13s] lageme Rmb§dmﬁ@é§p§ﬁ{d’éﬁtsp95t§@tpééf wepupstipiciphenyl.ayhereingf @Y is cF 3,

2.
chI or o- psﬁ%t%d Iile%s%?rtg?ue nggl gl nen % E$¥| s’ pﬁmnyl » lﬁl(ﬁepéllédrég{lg%g@?%ﬁﬁs, Rc
is H F HCﬁaloge@l-Bh-Cmikﬁ:G}-CﬁﬂMbi&ﬁ]kyll 0 ,-sofimoredthodi, @g+{.8lkoO), and (Wnsubsti t ut ed

stityted th R OHRS 137], | nb' {s, is .
someSenbodriFEHIS | 1 TTER o8B 1 AU BRD RS PR L 01 3 or
- CF 3. IHSOOE,, e@@PQ' @@ﬁg In E¥né %mb&*n%n{soé‘ﬁ%héﬂ}l %ﬂﬁ‘or@ﬂ@éﬂ?lwt s, - In

some enbodi ment’s,
chloro-phenyl In some embodiments, CY is phenyl. In some embodiments, R® is H, F, CI,

-CH3, or CFg.
[00136] In some embodiments, CY is unsubstituted or monosubstituted with RE
H R8
,f\
20 [00137] In some embodiments, R* is H . In some embodiments, R* is
H R®
,5\ /(

CY

[00138] In some embodiments, R® is -CH; or —CF3. In some embodiments, R® is ~CH.
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In sonme enbodi ments, Ris [00140] In sone enbodinents, R, 10is a G-C

al kyl or a substituted or unsubstituted phenyl. In sone enbodi nents, R1O0 is
a G -C alwglnomisone enbodi ments, R10 is -CH3 or - CH2E@HB/USR10HBTIEY
enbodi ments, R10 is a substituted or unsubstituted phenyl. In sone

enbodi nents, R10 is a phenyl. In sone enbodi nents, R10 is a C -C4al kyl or a
phenyl . [00141] In sone enbodinents each RA is independently selected from

F, d, Br, I, -CH3, - CF3, -OH, %d OCH 3. In some enmbodi nents,
each RA is i ndependent |y selecteé\ﬁA , -CH 3, -CF3, -OH, -CCF 3, and
- OCH 3. [bdlsﬁ%%oﬁ@*eﬁf%aﬂbtn% reach is i nde@@ﬁtﬁﬁ@&ﬁlb{ocﬁﬁﬂeﬁ@tﬁ%f romF, d,

- 3, -CF3, -OH. I'n sone enbodi ments, each RA is independently

sel ect ed froan, c, -CH 3, and -COH. [00142K In some enbodi ments, each RB

i s independently selected fromF, d, Br IMNtCH3, - CF3, -O4 -OCF 3, and

-OCH 3. In sone enbodi nents, each RBis iIn ependently selected fromF, d,

-CH 3, -CF3, and -OH. In sone enbodi nent @ach RB is independently

selected froomiH CH, -CH 3, and -OH [00148] In sone enbodi nents, each Rc
i's indep Qeeﬂlly(eelected fromF, d, Br, -CH3, - CF3, -OH, -OCF 3, and
- OCH 3. on® ef¥odi nent s, gch RCc.i;s i hdep dent |y Iected fromF, d,

-CH 3, - CF - OH, sqme gihodigsnissR 1%, sowe JRIBUF FERPLIMBER B i s
independenbky selected fromF, d, -CH 3, -CF3, and - CH In some

enbodi ment snteach R is i ndependently selected fromF, O, -CH 3, and -CF 3.
In sonme E€m{odi nents, each R is independently selected fromF, O, and -OH
In sone entwdi nents, each R is independently selected fromF, and

Cl .[001441( I n sone enbodiments, mis 0 or 1. In sonme enbodi ments, mis 0 .
In sonme enpedi nents, mis 1. In some enbodinments, pis 0 or 1. In sone

i pis 0. In sone enbodinents, pis 1. [00145] In sone

enbodi mrents n is 1, 2, 3or4. In sonme enbodi nents, nis 1, 2 or 3. In

sonme enbodi N, s$o.re nts, IS, 2 . 1n.

erbod Al 1 size 3mbSyticoly ™ S SGroraloor hSytstialet GoipmtBingee hsml

enbodi MaRts§me thdognReuRrd f %Mg@ [ Qonﬁaéinm@méﬁts tRief o ng

structures: , [00147] In sone e nents, R1is -COH mis O ; pis O,
nis 1; @hGh:. ﬂhéglylp embadisesmes, R is a substituted or unsubstituted phenyl In some

embodiments, R' is a phenyl. In some embodiments, R' is a C;-Cjalkyl or a phenyl.

[00141] In some embodiments, each RAis independently selected from F, Cl, Br, I, -CHs, -
CFs, -OH, -OCF3, and -OCHs. In some embodiments, each R is independently selected

10 from F, Cl, -CHs, -CFs, -OH, -OCF3, and -OCH;. In some embodiments, each R* is
independently selected from F, Cl, -CH3, -CF3, and -OH. In some embodiments, each RAis
independently selected from F, Cl, -CH3, and -OH.
[00142] In some embodiments, each R®is independently selected from F, Cl, Br, I, -CH3, -
CF;, -OH, -OCF3, and -OCHj;. In some embodiments, each R® is independently selected

15 from F, Cl, -CHs, -CF3, and -OH. In some embodiments, cach R® is independently selected
from F, Cl, -CH3, and -OH.
[00143] In some embodiments, each R is independently selected from F, Cl, Br, I, -CH3, -
CF;, -OH, -OCF;, and -OCH5;. In some embodiments, each R%is independently selected
from F, Cl, -CHs, -CF3, -OH, -OCF;, and -OCHs. In some embodiments, each R%is

20 independently selected from F, Cl, -CH3, -CF3, and -OH. In some embodiments, each R%is
independently selected from F, Cl, -CH3, and -CF;. In some embodiments, each R%is
independently selected from F, Cl, and -OH. In some embodiments, each R%is

independently selected from F, and Cl.
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enbodi nents, R8 is -CH 3; nis 1; CY is phenyl. [00148] In sone

enbodi nents, CY is as described in Table 1 and/or Table 2. [00149] Any
conbi nat iwe 20fo/t4hms1gr oups descri bed above for the vari oRETUSBRI1QIBBEY | S
contenpl at ed herein. Throughout the specification, groups and substituents
t hereof are chosen by one skilled in the field to provide stable noieties
and conpounds. [00150] In sone _enbodi nents, conpounds of Formula (1)

i ncl ude,P8étl b wnembadiments més 0 phbsk wascembsdemenis, raki @ L somsbl e 2 and

Fi gures SEd stier, t
configufé#%@ﬁéﬁg q\geterm nasslg%%%T E@%Hﬁéﬁ g e%ﬁﬂﬁpﬁmﬁﬁpgag& b
spectron%hmkmdﬁﬂﬁﬂnﬁy@hh65|s of Conpounds [00151] Conpounds of Formula (1)

Usi g mePHAHTRABRATIR PHECaPES {17 SoHE: AETBACPOHIMAENbaS -adsar fbed
usi ng t t h ed

pr cacni s o, e R PR T s b SR PR ST o
synthesuwnmkmﬂhﬂanmeumds of Formula (1) are either synthe5|zed or

bt ai ned_f but | d Si gna-
A o gl SORE oy e Srmplithaliimia Fhvene B TelRiind *ret nods

for the gyepadsati on of conmpounds can be nodified by the use of appropriate
reagents and conditions for the introduction of the various noieties found
in the fornul ae as provud@p hgﬁg;n [ 00153] |n(RQﬁE qﬁbgdlnents t he

conpounds of For (1 p 2 as descrifed betaw pgcheme 1.[00154]
In one aspect, the he of/ unds) 2 —Hegims with the
reaction of an a ac e W'th A —r ovRle a conpound of
structure Il. ConponRds of structure Il arenweacted with a substituted or

unsubsti t ut ed 41W§(0 benzoyl chloride (§Fﬁ@cture [11) to provide conpounds
of structure IV. Tpeatnent of conpounds ofOstructure |V with hydroxyl am ne
and acetic acid pRovi des isoxazol es of st(ucture V. Hydrolysis of the ester
group of isoxazol € of structure V proyvi dé€¥ carboxylic acids of structure
VI. A Curtius rearrangenent of carboxylic acids of structure VI in the
presence of hydroxy (Rﬁm (RB),

== ) %)
J N OZH

O:{ O:{
R&\< R&\(
10 , Cy , Or CYy
[00147] In some embodiments, R' is -CO,H; m is 0; pis 0,nis 1; CY is phenyl. In some
embodiments, R® is —CHz; n is 1; CY is phenyl.
[00148] In some embodiments, CY is as described in Table 1 and/or Table 2.
[00149] Any combination of the groups described above for the various variables is
15  contemplated herein. Throughout the specification, groups and substituents thereof are
chosen by one skilled in the field to provide stable moieties and compounds.
[00150] In some embodiments, compounds of Formula (I) include, but are not limited to,

those described in Table 1, Table 2 and Figures 1 to 5.
Table 1:
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conpounds of structure VI provides carbamate conpounds of structure VII.

Schenme 2 .

enbodi nent s,
O her net al

conpounds of structure X .
conpounds of structure VII

[ 00155]

transition netal

ar
medi at ed rg

In some enbodi nents,
of structwpeoMl41mnd conpounds of structure VI
conpounds of structure X
the use of a palladiumcatal yst such as,
t he Suzuki

I n sone enbodi nents,

a Suzuki

t he Suzuki
Pd( PPh3) 4 or

reaction includes the use of abase,
medi at ed coupling rearkions are known for the preparation of
some enbodi nent s,

Qoriyl ati ng agent using

ons t@4for m boronate conpounds of

reacti

Pd(dppf)d 2
such as K2CGCs.

reacti on between conpounds
i S use®CTaISpPr1ow3TIe9

on i ncl udes
I n sonme

U
the borylating reaction to formlX

structure I X, I n sonme enbodi nenis,
i ncl udes the use of a pallad catal yst, such as Pd(PPh 3)4 or Pd(dppf)C
2, in the presence of a suitabl® base, such as potassium acetate. Boronate

conpounds of structure |IX dtefreacted with conpounds of structure Xl under

pal | adi um nediated coupling codeditions (Suzuki reaction conditi ons) to form
conpounds of s@ﬂW@1urR§XIIIR§[C0&57] An|some e i ments, Rpgﬁg)npounds of
Formula (1) arefprepared |as dedcribed ih Schene 4. Schene|4.[00158] In sone
enbodi nents, bi phenyiClHonpoOuHg of | st ugct ure XPhemie el abord8®d|into the
poly cyclic conpoundsCias |shomn [im sciene 4. Riyphgrylyl conppungs of structure
XI'V are treat faq M h_@adi @I_@H§I Ky TPWO_U”ZiMe‘ﬂPﬂIhh@éyllg 21 dqu onoet hane, to
fo:n1a_cy?I0a|EM£ TR, |TNE CYaNo| OFpup TS NYPRg, fySed T Ah@§;‘cid a?d an
XV. In some efboderts |RFCHdbi 01 somssSlBiiibont | RBLib i sopr opyl
Tricyclic Cormmﬁ'lri‘: dfHxt (thﬁql:ﬁﬁ e lxly elt hanYP]:QB?QPHl with afl{7 yl chloride
in the presence lof |a-dd tlablfk Iledi ¢ &bid, folyelepmpykonver stdh of the
acetyl group to & he daElbo®)-CH;adi g &hd|tr ealmbord-phenstthe casbbxylic acid
wi th thionyl chipridefo [pEavage 1a¢t ¢ T qfid6RnhdihBh P §5KVI . Acid
chlorides of stygctor )C‘Rgﬂﬁgtae' gpeyto PTBRGLF | SOXayoLEs pf structure
XVl as describi? A G e g UE ,ﬁbudiﬁﬁl&ﬁl‘R S rnﬁi Kyl group. In
sone enbodi nepts—R s hethyk—adnd—R s +tempved Fremisoxarobes—of structure
XVI| under hydr%%ymiﬂjah dféHﬁrcl nHKone ;ﬁﬂﬁhpﬁﬁﬁhﬂwlR 'Qshﬁnvyl and Ris
removed from isbxazot@d: af -Gty et ur e Bxv|4-Tuflgeiompilid phemdt i 62l condi ti ons
(e.g. H, Pd/ Q14" | -CH; | -CH; | 1 | H [4-Trifluoromethyl-phenyl| 551

15 -CH; | -CH; | 1 H 3-Cyano-phenyl 508

16 -CH; |(R)-CHj;| 1 H 4-Methyl-phenyl 497

17 -CH; |(R)-CH;| 1 H 3-Methyl-phenyl 497

18 -CH; |(R)-CHj;| 1 H 4-Cyano-phenyl 508

19 -CH; |(R)-CHj;| 1 H 2-Cyano-phenyl 508

20 | -CH; [RmCHJ 1 | H Cyclobutyl 461

21 -CH; | -CHz | 1 H 2-Chloro-cyclohexenyl | 496

22 -CH; |(R)-CH;| 1 H |3-Trifluoromethyl-phenyl | 551

23 -CH; |(R)-CHj;| 1 H 3-Methoxy-phenyl 513

24 -CH; |(R)-CHj;| 1 H 4-Methoxy-phenyl 513

25 -CH; | -CH; | 1 H 3-Bromo-phenyl 561

26 -CH; | -CH; | 1 H 3-Chloro-phenyl 517

27 | -CH; [(S)-CHi 1 | H Phenyl 483

28 CH; -CHz | 1 H 3-Hydroxy-phenyl 499

29 |-CH,CHJ(R)-CHj 1 | H Phenyl 497

30 |-CH,CH;|(R)-CH;| 1 H |3-Trifluoromethyl-phenyl| 565

31 -CH; |(R)-CHs| 1 |-OCHj|3-Trifluoromethyl-phenyl| 581

32 -CH; |(R)-CHj;| 1 H 3,5-Dibromo-phenyl 614

33 H |R-CHJ| 1| H Phenyl 469

34 -CH; -CH; | 1 H Phenyl 483

# represent individual stereoisomers; absolute configuration not determined
* mass spectrometric data
5 Table 2:
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A Curtius rearrangenent of carboxylic acids of structure XVIII in the
presence of hydroxy conpounds CY-CH(R 8)-OH provides carbanate conpounds of
struct ur ew®.20{00@1%9] | n one aspect, the conmpounds of FoPeUUS2¢10P3ENE
prepared as outlined in the Exanpl es. Further Fornms of Conpounds [00160] In
one aspect, conpounds of Formula (I) possess one or nore stereocenters and
each stereocenter exists independently in either the R or S configuration.
The conpounds presented herein inclrf di astereoneric, and enantioneric
fornms. Stereoisoners are obtained, | =€ b,nethods such as,
stereosel ective synthesis and/qgr J [
chromat ographi c col ums. [O0Ql6
herein include the use of TV-oxi gels (|f appropriate), crystalline forns
(al so known as pol ynor phs), afiMphous phases, and/or pharmaceutically
acceptabl e salts of conpounds hg®i ng the structure of Forrmula (1), as well
as netabolites and active net'abglites of these conpounds having the sane
type of activity. In sonme situatGYons, conpounds may exist as tautoners. All
tautonmers _are included within the scope of the conmpounds presented herein.
In speciChuanbﬁdinents, t he cgnpounds des¢ri bed ein exisﬁyin]ﬂ: fjsat ed
fornms wilt h#phHarmaceutically acceptabl e sol yents such as water, ethanol, and
the |ike. 36n |ot ker |enmbodi(=®NE,S(EOR-CHEpounds dephériybed hel®R)THKIFH0 | n
unsol vatedgf dr my [ QOI6Z=bNEaNEOsPRAyIENTS, Ccoppainds degenidagf drer ein
are prepanrgd as}proarugs ATRRQUTUgT Terers 10 pR.AFent UL dm, cRaver t ed
into thepargnt—drug—n q N certarnmenpbodiments, —upon i viyo
§ X0-2 5 iydro

adm ni stra8i dn, Fa prodr f§'1y co1verteﬁhﬁthhe bi(B)-agi-c 23y
pharrmc\’utic H\or fhnr YZm 9)1( &,fl\lﬂ fcrmc the compound ¢ rtain

Ll A& ZAPAZ ]

enbodi manf39, a ;Hn rug |<Tgr;l;e\1}1}%@lr5"¥h ly netahol| yﬁ@ﬁ}’llmy one (By- PSOJT PpS  or
processes 440 th@lblolog%%a%gqﬂﬁﬂhé mgﬁeutl‘aBﬂyﬁbmﬂvh@hﬂpe%k§Q§£ Ypactive
I

form of [the donpound i ment phergilt es on aronatic

ring portion |of poun ) afe3slughepirhéthg-t 0 DU
netabolic4geacf¥§ﬂ%. gi ﬁgﬁg%ﬁgﬁ ?ﬁéppr)prlat h@g@stfaudﬁygﬁg f%ﬁe
aromati c ring struc&gﬁ; cWMdhetfi€dige, mnimze or elimnate this nmetavbolic
pat hway. I n specific enbodi nents, the appropriate substituent to decrease
or elimnate the susceptibility of the aromatic ring to netabolic reactions

is, by vyntidsissofadbphpowndsy, a deuterium a hal ogen, or an al kyl group.

g

[00151] 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 herein
may vary.

10 [00152] The starting material used for the synthesis of the compounds of Formula (I) are
either synthesized or obtained from commercial sources, such as, but not limited to, Sigma-
Aldrich, Fluka, Acros Organics, Alfa Aesar, 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

15  herein.

[00153] In some embodiments, the compounds of Formula (I) are prepared as described
below.

Scheme 1.
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[ 00164] I n another enbodi nent, the conpounds described herein are | abel ed
isotopically or by another other nmeans, including, but not limted to, the
use of chwormophiar®s or fl uorescent noieties, biolum neseemtust@bomBmsp9 or
chem [ um nescent | abels. [00165] In one aspect, substitution with isotopes
such as deuterium affords certain therapeutic advantages resulting from
greater netabolic stability, such as, for exanple, increased in vivo

hal f-1ife or reduced dosage requirene rs.[0016§|] "Pharmaceutically
acceptable,” as used herein, refers terial] such as a carri&r or

di | uent, which does not abrogate(Rﬁa—bi | ogi I Vi [
t he conpound and is relatively nont ox le
adm ni st erted o an M@ﬁbVI mnthoub ysing
effects ~acting i1

of the c%ipq5|tion M%%“thh |tcis PYKRtngi HEq.
phar maceutical |y acceptabl e lsalts are obtained|by reacting a conprund of
Formula (1) with acids. Pharnmaceutically acceptaM e salts are al%o obtai ned
by reacting a conpound of Brornmul a #I) with a basegto forma salt. [00168]
Conmpounds descri bed herei JLOR:d as, and/pr used as,

phar maceutical |y accéRba eJsalts. ¥rEH t@%% aTnaceuticaI accept abl e
salts, include, but are n | pm t ed—to-—3> 'a c% dition salts, formed by
reacting the free base f t he) ogpound wi th phar maceutical ly
accept abl e i norgani c aci . g0 hydro @Ivric accﬂ\\ obreyi ¢ acid,

sul furic acid, phosphorica éd,dggg Imé% i tR am organic aC|d
(e.g. acetic aC|d propi onvc acid, gby%dfic aC|d ruvift acid, lactic
acid, malonic aC|d succinic acid, malic acid, mal e ' aci d, fumari c aci d,
trifluoroacetic acid tartaric acid citric acid benzoi c acid ci nnam ¢

acid

ethanegﬁgﬂ‘*gﬁpggg <§Fﬂ%nﬁﬂg§g§§gg% esu??gﬁ%?ﬂggﬁgtagg%ggﬁggﬂF(%ﬁﬁgfa0|d,
t ol uenesmldlofiacctamicthte @ﬁharp:dﬂii;hahmﬁes pofvadu accomgiotind eébtreyire a1 &&inthousdear i ¢

aC|d nuconic acid, but |c aC|g E 5 | ac th |d hen L@ﬁhy ic acid,

val proi ©TaEPgure dretfl’?é“ Wétil subytituty Pgmisb‘ iFEHte ¥ 0 b‘ieot on

present ht"ﬂuctulii% IPE}"t@ Vﬁfarﬂaehiedndssofrsae&am Wre@tn%i 6f cdn%un&s Sf strfyr@l kal i
met al |on (e.g. lNithium sodium potassiun), an alkaline earth ion (e.qg.

magnesi U woh hgdiosylamine and agetialacidipnonitié¢sosoxakeles ohsrucasey, Hydrohoimefs

d i bed her e d t
it e DB HAHOT e e Ly st SoatRete T SR e ER SR rPhEr RS M: Aam ne.
N- et hy |l @lrigardafiengcticay 6t @ liaBtiag of $tFuchlrO WU IO MEPRERMED S¥atydydxgm ne. In

ot her cases, conpounds described herein may formsalts with am no acids
suchifas, comppunds of structure VI provides carbamate compounds of structure VII.

Scheme 2.

NCO,RP

By, Vil

B(OH),

Suzuki Reaction

[00155] In some embodiments, a Suzuki reaction between compounds of structure VII and
15 compounds of structure VIII is used to provide compounds of structure X. In some
embodiments, the Suzuki reaction includes the use of a palladium catalyst such as,

Pd(PPh;)4 or Pd(dppf)CL,. In some embodiments, the Suzuki reaction includes the use of a
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not limted to, arginine, lysine, and the |ike. Acceptabl e inorganic bases
used to formsalts with conpounds that include an acidic proton, include,
but are WO 2biomi4tmd t o, al um num hydroxi de, cal ci um hydPoxiu$eq10813a%si um
hydr oxi de, sodi um carbonate, sodi um hydroxi de, and the like. In sone

enbodi nents, a sodiumsalt of the conpound of Formula (1) is prepared.
[00169] It should be understood that a reference to a pharmaceutically
accept a1age, saeh as i Qed ddthetyaetgbmodigted sgaplingogaqtiopsraredmownyet e f or ns

t her eof | v ol ynor phs. Sol vates contain either

st oi chi &)rl;g[?arrr%t%:&;u%f%%h%-osfdgiogtﬁﬁgﬁg{er)?c anounts of asolvent, and nmay be forned
during tSvhemedcess of crystallization with pharmaceutically acceptable

sol vents such as water, ethanol, and the |ike. Hydrat are fornmed when the

solvent is water, or alcoholates are formggd when the 3ohgemp i s al cohol. In
addi tion, the conpounds provided herein c et in U sol vated as well as
AN
|

solvated fornms. In general, the ted fgrns are 0 ered equivalent to
t he unsol vat eg, f oros-g or & pur gos s(,Qé) 'he) compindg and net hods provi ded
her ei n. [0017\ Co escri beal "her ef me#su¥h as corfpounds of Fornul a
(1, rray(RlAF]_i_n vari/ods f& e, including butgnot limt o, anor phous
forms, m | 1'etf or BF i cRapl - (Ratit C Iat—e—f—ognr'rﬁ? i tjon, conpounds
described hergin_jnciwde crystal e forff %44y knownYas pol ynor phs.

Pol ynor phs ithc Be t hevedt f f er ent stal packing arr

el enental coNpssjtion of a conmpofnd rtain Term nol [ 001341 ~Orft €53

ot herw se stat e'?i‘" the follow ng tr used in this appli&ati00m Gﬂ udi ng
the specification and clains, have thg definitions givenyhel ayo nust be
noted that, as used in the specification and the appende(yiI claims, thheH

singdlar forms "a," "an" and "the" include plural referents unless the

cont ext r i 4 L SE. [\ L ndi.fat .

convent i[gdr%gﬁ I%?%%%él%égﬁnrf%gg%s%c rd (S)ggé)tgl;c%ur% ?aﬁﬁ%&dy}&gﬁgibﬁg@ﬁéﬂrﬁ stry,

bi ochem agtntyysingaemaivion amndtal DAl dted Fuattipresndtidnp keformadokagye @negpoam efyed. I n

this applicatiqn, the use of "or" qr "and" neans "and/or" unpless stated

ot her wi S&UCHfR Bhap fome cbedimsnty H@%@&lﬁﬁlﬁ% BT tﬂé@%@?m@a@wﬁ@ 2f or s,
such as pohiRGlHdGtalyst, S1EA HABEPPhANG: ﬁd(aﬁgfs@?,qn"thé Sre@ike bf MlilaBR ballle section
headi ngs used hereln are for organizational purposes only and are not to be
constor uetclass patasstunngceetdie Botwnetetcompbtmts afesuetitedX arf 00L& wisln " al kyl "

refers tc%m%%ul?' sI cﬁhs?r'{lict%reh)\éﬁru%%g{ ga?fgldiu-rrrprenegilakewcogl‘)alYngbc%naﬁ'lIolljlg ?éuezgkior"eaction
conditions) to form compounds of structure XIII.
[00157] In some embodiments, the compounds of Formula (I) are prepared as described in
Scheme 4.

15 Scheme 4.
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unsaturated. The al kyl, whether saturated or unsaturated, is a branched

al kyl or straight chain alkyl. Typical alkyl groups include, but are in no
way |im two 20w/14mestthyl , ethyl, propyl, isopropyl, butyl pCrrashuiops7309
sec-butyl, tertiary butyl, pentyl, neopentyl, hexyl, allyl, but-2-enyl,
but-3-enyl, and the like. [00173] An "al koxy" group refers to a (alkyl)O
group, where alkyl is as defined herein. [00174] "Cycloalkyl" refers to
cycl opropyl , c¢ycl opropenyn Dobut yl, cypgﬁz%gnyl , cycl op

cycl opent enyl cyclohexyl, or clohexenyl 75] ~The ter

al t ernat i gen” * halAcgd"8ans Moo, ch or g, mo or

i odo. [001% Tﬂg U fl uabﬁy %omefers anRaf\ Q” one or nore
hydr ogen atforms are repl aced by 3@ndhiRsiape arom [06177] The “t#&rm
'thmoahx"éﬁégsto an 8 pich kel etal atons
of the al kK a5g§§ ~Bct ed pm an atom ot h | haynkcam bon, oxygen,
nitrogen (€.9g. NH or Nal ky sul fur, or convi natAcons t her eok: g sone
enbodi ments, one aspect, heteroal kyl refer o an al kyl group whi ch one

of the sk¥Vetal atoms of tie alkyl is oxyg®n.[00178] The t&rni™ optd onal | y
substituted" or "substituted' neans that th¥Ireferenced grodp yay be

substituted with one or nore additional group(s) individually andXvl
i ndependently sel ected from hal ogen, -CN, -NH2, -OH, -Ref&hkoBR| -N(CH 3) 2,
fil uor oal kyl , heteroalkyl, al koxy, fluoroalk

D . Xy,
Prits, an opti onal

al kyl, cycl oal kyl, G
tituent is
(CH 3), -N(CH 3) rﬁ% - CHROHB,

-S-al kyl, or -S(= : Jd
sel ected from hal oggn, -CN, -NH2, -OH, -
-CF3, -OCH 3, and 3. In sonme enbodi ts, substituted QUpPS are
substituted with o r two of the precedifig groups. I n song i
substituted groups dre substi ttidedsisv t h ope of the PiPdeat ngYgr oups.
[00179] The term™ ptable“ﬁffﬁ‘?ésp: to a fornmupgtion,_sconposition or
i ngredi ent, as use rein, means havi ngnpo persisteni_detr tal effect
on the general heal tlh of t he subj ect bei ng tmeated RP00'80] “Yhe §erm
“nodul ate," as use fﬁjb means to |no-f§ target ' [
or indirectly so a0 e %he acti vi ty=0of ‘V/arg i n¢| di ne4 by way
of exanple only, tQmemﬁéhceathe activity offthe Rarget, "to imhLpit the
activity of the target, to limt the actfvity of t he targe%w"or to extend
the actipg by Iﬁ sofB %nfb@ Qf?etnts [)g) %]coﬂﬁﬁlﬂg%ﬁcﬁromstrﬂa%l XiVOhre el dbor&E e S N,
refers to a nol ecul i nteracts th a

polycyclic cornpounds as shown in scheme 4. Biphenyl compounds of structure XIV are

treated with a dihalo alkyl compound, such as 1,2-dibromoethane, to form a cycloalkyl
5  group. The cyano group is hydrolysed to the acid and an ester is formed from the acid to

provide tricyclic compounds of structure XV. In some embodiments, R” is ethyl. In some
embodiments, R” is isopropyl. Tricyclic compounds of structure XV are then treated with
acetyl chloride in the presence of a suitable Lewis acid, follow by conversion of the acetyl
group to the carboxylic acid and treatment of the carboxylic acid with thionyl chloride to

10  provide acid chlorides of structure XVI. Acid chlorides of structure XVI are then used to
prepare isoxazoles of structure XVII as described in Scheme 1. In some embodiments, R is
an alkyl group. In some embodiments, R is methyl and R is removed from isoxazoles of
structure XVII under hydrolysis conditions. In some embodiments, R is benzyl and R is
removed from isoxazoles of structure XVII under hydrogenation conditions (e.g. H, Pd/C).

15 A Curtius rearrangement of carboxylic acids of structure XVIII in the presence of hydroxy
compounds CY-CH(R®)-OH provides carbamate compounds of structure X.
[00159] In one aspect, the compounds of Formula (I) are prepared as outlined in the

Examples.
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target either directly or indirectly. The interactions include, but are not
limted to, the interactions of an agonist, partial agonist, an inverse

agoni st awoamwiagmmi st. 1 n one enbodi ment, a nodul at or PSTAS2@03TIONI St .

[00182] The term "agonist," as used herein, refers to a nolecule such as a
conpound, a drug, an enzyne activator or a hornone nodul ator that binds to
a specific receptor and triggers a response in the cell. An agonist mmcs
t he actimtﬁr@f%@éﬂbﬂw(ﬂi gand (such as LPA, prostagl andin, hornone or

neurotr ﬁﬂ(ﬁ@a]tﬁl%‘hz a slje%g{’ ﬁgllrﬂg(?%l,dts ?)g Fgﬁgﬁ?@g 35%% $ior ko %t%f?’e]océmgrs ?dr%% %C&

"antagonist," as u ecule such as a co
whi ch dismreocghes exibta mdeptsiently impeigneeticR bhe cadfiguoationf TAncdrhgsund®! ecul e or

the activity of a.receptor site. Antagopists inclyde, but are not limted
to, conpBeiepteddetsin %ﬁ\ﬁ‘? é‘[léi}aSF?é?P%Wp%‘E‘{] ?I}%Olaﬁtﬂ%émﬁs@%te%ﬂ@sw& itive

ant agoni g S # dekidld, %g é&i@tﬁ&cﬁ_sﬁ&{jasi, YRLS G AFL R h&sid Q{&J&"d&e JdpGrati6h B "

"LPA-dependent”, as us herein, refers to conditions or disorders that
woul d noteromsamers by clwpallctirampdtogrephic colonnke sane extent, in the absence of
used. her.ei.n .to refers to

LPA. 00185 he t " L PA- di. ated", . ,
o 11 et THE rat S o s bl R OGS it SEF SRl o
occur i MphRprirfe§IeNEA1IRE foleMA\ alsPRIRE] asTideyth&HAB), aROrpREiN pHaSes, @td/en” or the

| i ke, as used herein, are nmeant to enconpass adm nistration of the selected
t her apeuthegmangeieadlytagceptadilqgsilte op aempennds Aadng the stmcendeldarmuiaid), ageell

R I N e e

di fferent ™ ni Sane o

The t er ma sotkredtons, RmMPItLds Biy ctiftek apeothés aAll Yavedrhes biciaclagalwithin as used
herein, refer to a sufficient anpunt of an agent or a conpound bei ng

adn ni tiBe sRDART HIF GAMPPURGS Nresvatch hotshmn sRYcH CTovRIIBPN AT ECTDaUES synpt ons
of the dj . i1 i . I tj.on

andi or A e e D e R oy
ot her degiteredthahdlesmt tho fikafln ather ombgdiarhtssthstconpolnals dexaitpl dcrcanexigfifiecti ve
amount" for therapeutic uses is the amobunt of the conposition conprising a
con'pléundmé%l"ﬁltiegé?%‘sed herein required to provide a clinically significant

decr easqy1fy dh 6% %n%%&i%ﬁéﬂ'@? colﬁﬁodlﬁﬁg HOREbE ﬁeﬁ'eﬁlfafr@ﬁfebyl%a a@BRMNC?si R any

i ndi vi dual case nay be determ ned using techni ques, such as a dose
escal at i‘prodsugitgfer§ ®b8REN(Thet is eomettph antortieaquardnt diugciovbionht deotaln as used

e . SHRNRSEGAE LIS LeRULS (OPARS TLALTD o combupin of rore
conbi natyigBgicey, Rermdekihti@lll B8 fReipilicily hbgvd Mot tlo@thfoai®iIRaLHAR" mMeans
20  embodiments, a prodrug is enzymatically metabolized by one or more steps or processes to
the biologically, pharmaceutically or therapeutically active form of the compound.
[00163] In some embodiments, sites on the aromatic ring portion of compounds of Formula
(D) are susceptible to various metabolic reactions. Incorporation of appropriate substituents
on the aromatic ring structures will reduce, minimize or eliminate this metabolic pathway.
25  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.
[00164] In another embodiment, the compounds described herein are labeled isotopically or
by another other means, including, but not limited to, the use of chromophores or
30  fluorescent moieties, bioluminescent labels, or chemiluminescent labels.
[00165] 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.
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that the active ingredients, e.g. a conpound of Fornmula (1) and a co-agent,
are both adm nistered to a patient sinultaneously in the formof a single
entity orwdassgel76The term "non- fixed conbi nati on" neaR€TiUusa4100BBOACt | ve
ingredients, e.g. a conpound of Formula (lI) and a co-agent, are

adm nistered to a patient as separate entities either sinultaneously,
concurrently or sequentially with no specific intervening tinme limts,

wher ei n [8U6H “Raaindcsetically gpcoprabla, dessused heetn, vefcrsaveaterigds suchas g gyriebfpounds
in the (o] ' |l es.. c i rapy,
erg. 't he i nicARoBehdSBtogsiCiEe bikd Gy Ao o BBt AP B e
t er m " subyeativelyomont@dt,iienthic @aeaapass bsadminivedred toRanpiveRiabivitheautmal s

include, but are not |imited to, humans,. chinpanzees, apes, nonkey, cattle,
hor ses, %H%@%}m%age@? Ib%‘i’gﬁ‘éa? e%fa%m wierydige n eéiﬁ@,terﬁoaagmge,r ngf 4y Gfithe

0ui N9 Riofiondlidof fig cinSsitiblin AR TIOARALY, Lhe mammal is a human. [ 00190]

The terns "treat,” "treating” or "treatnent,” as used herein, include
al | evi at[d01g7] labatk egbodinzmed, poaratacaigically heaptabloneltsympbamedbyacditisgase

di it ti ddi ti I t inhibiting th
i semse Omranis Fomu OGN R PtmiclCn R s 6PN e o€oadfy o,
condi t i QBactiglal @HipdEnd BEFShREATPWRA a®RRiotfbAR & sgi@USI NG T egression of the

di sease or condition, relieving a condition caused by the di sease or
condi t i do168irCampppidndeschibedsarpnomy st forthed i, gedigeussd asahdimicgnticillyher

prophyl acticall or therapeutically. Pharmaceuti gal . .
e CEbEL YT S bt OEREREH B8 steon IR TBE LR Y egr imited e
enmbodi meNY Scid biditic KRQURES cdl B Edabdgdthl €Fce ibaseafioem fof tiedoaipddnd Rt a
pharmaceuti cal conpositions, Pharmaceutical conmpositions are fornulated in
a converithirgpageuticahly sccqpsiigyingraanisracibice. hridierleat aeid ddyotsemigicibl e

i nactive,j i t ! . > i . I zonpounds
o pr asunee Al BHoRodRlacl ihd Ik FAE)RE QTR PR o8B EREWIGIETPOVTCR i o
dependentropipoic atideglyoolicacid, pgelvitacd, adticaieid; hasmic ackd, suosimic\acof malic

phar maceut j cal .conpositi.ons described. herein can be found, for exanple, in
Reni gt gioid. Fhlei S5 iR A By HVPER R %‘Hﬁrt%%v,a% Aidt ead-teperie eidt on

Pa. : Machnfauht hahl Meh deRBRERYmethdRRUifo R AR! ethdRRM fEnic 2&§M 9T ON' S
Phar maceuti cal Sci ences, ck Publishing Co., Easton, Pennsylvania 1975;

Li ber marethadedisuléomde d@d.Hvbydroxyethdadsil {onRhardybesent sidfonioss aly &l Earesd fonidar cel
Ceoker. R Grna b 000 A, Pranceitl ool Dnsnog AoLE spd Yo
i ncor porgedaficraefde PR RutRic SUERaksi6 bR the like); (2) salts formed when an
20  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, diethanolamine, triethanolamine,
tromethamine, N-methylglucamine, dicyclohexylamine, tris(hydroxymethyl)methylamine.
25  In other cases, compounds described herein may form salts with amino acids such as, but
not limited to, arginine, lysine, and the like. Acceptable inorganic bases used to form salts
with compounds that include an acidic proton, include, but are not limited to, aluminum
hydroxide, calcium hydroxide, potassium hydroxide, sodium carbonate, sodium hydroxide,
and the like. In some embodiments, a sodium salt of the compound of Formula (I) is
30  prepared.
[00169] It should be understood that a reference to a pharmaceutically acceptable salt

includes the solvent addition forms or crystal forms thereof, particularly solvates or

polymorphs. Solvates contain either stoichiometric or non-stoichiometric amounts of a
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[ 00192] A pharmaceutical conposition, as used herein, refers to a mxture
of a conpound of Fornula (I) with other chem cal conponents (i.e.

phar macewpDcaldpimecept abl e i nactive ingredients), suchPa3/usaroiogr3gy

exci pients, binders, filling agents, suspending agents, flavoring agents,
sweet eni ng agents, disintegrating agents, dispersing agents, surfactants,
| ubricants, colorants, diluents, solubilizers, noistening agents

pl ast i cisebicat, and migy bk Fenmed dysinattheapienss eherapiebizationwith phgmegewics(ly
anti - f ogm i,0Xj.dan r Vial r

corbi nac b paredins ah'sBHatd ol oA HeRls, K6 raslap SRERN wfeh e

adm ni stsohtchoin veiter] dreal cohisproesnde foemad woieg ald soivent BA1DBH1. Phaddivee ulid cal
formul ati ons descri bed herein are.adninisterable to a E?bject in a variety
of ways WPHHP‘% HPEdgdihstrindep sxisbih Peelvasd af well gaotyatsdtorRst I geneiebd t o,

oral - p Wat +Fol
5 %g gm%t@d fdrfis Gre cdn&hél%n%gglﬁﬁlmfmﬁ@ﬁﬁaﬁ%a fobrd fod m(?s':es of the

intranmedullary 1 njections, intr ecal, direct Intravent

i nt r aperdonpoesds, andmbetbddsrpiratiedchereint r anasal i nj ections), intranasal,
buccal, topical or transderpal .adm pistration routes. e rmaceuti ca
For mal adORy Crrudiung BN FereRcrishas Shbodts o bormitn B audt B Magtittue
liquid dbaREnRd@Rsg 5@ dot BMied itd, YhidgpHbus BN ANfed SAhd shdSRindigagttlatd | posonal
di spersions, aerosols, solid dosage forns, powders, inmmediate rel ease

f or nul atfouns In eddition|comgonrdsaiswibed hargiminclyds crystadlinerferms, lsp knpwniasns,

tabl ets, capsule i11s,. del.ayed, rel ease formul ations, ext ed rel ease
for il Ao PobFraaf B YR R RES kP G Rem ) A S

f or nul atdl@nstalanehpabikes of av&dp@ind. and control | ed rel ease fornul ations.
[00194] | n sonme enbodi nents, the conpounds of Fornula (1) are adm nistered
oral | y. Gataigsierminelgge enbodi nents, the conpounds of Formula (1) are

admi ni St[ﬁd&?ﬂ nl?ﬁggsco%ér%isels&t?df?%pf?gg\ﬁﬁ;gqgﬁ&&%se& Fﬁg@ﬁ%}]ﬁ&ﬂﬁn%aﬁﬁ{n@hé (1) is

formul at'e 0 a varlety o m nrs conpositions, such as
sol ut i onpecificgjpanat eisms, have drsicfigiions givas below. Sthamgd o aoted chanls  usediins,

smears, g%dic%Ied sti cks, neﬂ%ga%ed bandages, . bal s c;ea&g or.ointnents.

In ofe dBpeReciiication ans e GRS BRI RGO ar{Prms, divi s 2BY oWt BISTWISI 1y t o

the ski nyyhPRIGENs LMcQNAL BEficASREEL didihtes GABRANIARIQS ofREIUE thdidateddr ©
adm ni stered by inhalation. [00197] In another aspect, the conpounds of

For mul a dohyerduoealfrocthodsatfenhst opecimsqoppas MR, At Gy girotaini adwmisByc biotloammstrat | ons
i ncl ude nasal. spr . hasal msts, and the |ike. 0198] L.n another aspect,
the comouangR YR ieArers Mg LB L o RS oG 1B UperP RaBIOST 1 any of
t he af orgmeptdroagd AsRRCHEd/BF il dis LR ARt B hBreidedT thd@rRf f ecti ve

amount of the conpound of Formula (1) is: (a) systemcally administered to

L

t he @ammuncluding” 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.

[00172] An “alkyl” refers to an aliphatic hydrocarbon. The alkyl may be saturated or
unsaturated. The alkyl, whether saturated or unsaturated, is a branched alkyl or straight

25  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.
[00173] An “alkoxy” group refers to a (alkyl)O- group, where alkyl is as defined herein.
[00174] “Cycloalkyl” refers to cyclopropyl, cyclopropenyl, cyclobutyl,

30 cyclobutenyl,cyclopentyl, cyclopentenyl, cyclohexyl, or cyclohexenyl.
[00175] The term “halo” or, alternatively, “halogen” or “halide” means fluoro, chloro, bromo

or iodo.
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and/or (b) adm nistered orally to the mammal ; and/or (c) intravenously

adm nistered to the manmal ; and/or (d) adm nistered by inhalation to the
manmal ; awo/2010/1¢e)61adm ni st ered by nasal adm ni strati onPCo/ush@omarsnal ; or
and/or (f) admnistered by injection to the mammal; and/or (g) adm nistered
topically to the manmal ; and/or (h) adm nistered by ophthal mc

adm nistration; and/or (i i( adm nistered rectally to the mammal ; and/or (j)
admi nst dPU@INdedgan efparaalkyl” sefersge anlalkvl i whish eaapamorq loarawy afgine#y of t he

af or emp%@g&%ﬁﬁgﬁ% agérﬁef urt her enbodi ments conprising single

adm ni s tiron ctive amount of the conpound, including further
enbodi ngmE137]i Thewhiing bhetérpalk i refergrown dikys gadipiimwdichred od neee sKdlétdl dtdres
conmpound | s mnistered to the m | multiple tines over the span of one
day; (i iqf_)thecﬁﬁyli %%%ql?%‘i?dd BPMERFIOR BIET HizB Ga1opn. ¢ 20/ EP™ HIraghp (51e- tHhkor

af or gmenieNgdyAsPeF E%n@i%&ticfﬂé&ﬁé}%f ATRAY IR EmER TRk %%15&1, fckdal

admi ni strat1ons of t fective anmount of the conpoun I'ncl udi r?g further
enbodi menfess foranwtiiyd lgrquip)in whechcorepd tindskickta dtinm oftthe @#lylcionkygmousl y or

intermttently: as j.n.a Si .e se;, (i) the ti tween mujtiple

i i s o 2 Eohufby Ry niRHErcCR bt do msp el S Ao 6PBA o ¢ he
mamral - augyf be SibbPufcdwith ¥e dritfore AERIAUNM grSupRdThdivRIugeshd Bdéftadempmel  every
12 hours; (v) the conpound is administered to the manmal every 24 hours.In
furt her setectgtfeonnbalpgen, e odile O, -NHC e AEHo bnkyls exclealkivlug hol i day,
wherein & he ini.stration of 4he conpo is te ari .y, suspended or the
doselor IREBETIRTHIREL Ao o ARG S b B DA g aREES "5t s he. end
of the dmi@dhotitsday.optesdl 3gbstituchhid s6le6me tideh hiogeasLImedNH,N-OHe-NFtradk),ment ,

the length of the druI% holiday varies from2 days to 1 year. [00202] In
cert ai n -OWbHdhméht:s :CR(dbmelimdOaE:-ded cPhedn kemeicRbrdinieats, prbstiBiel i n a

| ocal r i : 0, - ' - he

compound a0y SR o I e e BT ) PR R A e .

t he conpabstdutdé gerupbert sabstuted mdthadiiofitist reediygbeps. cal |y. [ 00204] In sone
enbodi ment s njél}b?fef%]gr matcelijt,i,cal9 formulation is in the form.of tablet. In
ot heP erBydl! term AEePRtAR e utit é?SPF‘E}rtPrﬂIf%lﬂ%ﬁéonof:mflh‘é“%dﬁ%f& 1°8% 2%¥or mul a

(1) are js8d h&iginl At Havth SRPSRIM Gentd RB4R tal PG @ %@%éfral Hea it bfmkor mul ati on

dosage forns for oral admnistration are 1n the aqueous suspensi ons
or sol utsubpest @giceatedl. f rom t he group including, but not linmted to, agueous
oral di S[B)()ellé()s]i nest’errl(la Hrlljllo lillgtg,s” as Sllgé({]lgeirgig,sﬁlegrllsité iil{tgt’ac eljﬂ?é ta?"grg]eq e?t}{érucﬁrsebtly
or indirectly so as to alter the activity of the target, including, by way of example only, to
20  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.
[00181] The term “modulator,” as used herein, refers to a molecule 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
25  embodiment, a modulator is an antagonist.
[00182] 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.
30 [00183] The term “antagonist,” as used herein, refers to a molecule 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.
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[ 00206] For adm nistration by inhalation, a conpound of Formula (I) is
formul ated for use as an aerosol, a mst or a powder. [00207] For buccal or
subl i nguawoadm/istrati on, the conpositions may take thecrarsaoiofn3tabl et s,

| ozenges, or gels fornulated in a conventional manner. [00208] In sone
enbodi nents, conpounds of Formula (1) are prepared as transdernmal dosage
forms. [00209] In one aspect, a conmpound of Fornmula (I) is fornulated into

a phar meeWsli el tesnpAidepenicat seiscd heisin, refersdproenditiens or dimsrdershaous, or
Lot avenodiid il Skt QPWO[lfglg?ojfglcdr@?ﬁ%@gmg@ﬁgf,g?ﬂ%%bse gofpPROUNS descr i bed
e top y and can’be

herei n may adm i stered topica ornmul’ated 1hto a variety
of topi qedibs] Eichtemmn SLP Abheliaodipasiuddddossin, suiehs tascfenl tulcondisonssarsindirons,
Iotions%h%els pastes, nedi cated s%icks, bal.ns, creans Qr_ointnents.

[00211] thif reigheosHbBdhFrabeace Afe L BrisatRaTdR tediasnee ¢fihPAre formul ated in
rect 8l JMTBASH oS, RYCAARPIRIRS: HaALaLs 8l RerclEalAhod? A Tcol?ela)

aerosol s, suppositories, |e suppositories, or rétention enemas. Methods
of Dosi rmgnamstrafroaatitenicldRégi themapet@G2¢@} td msiogle petibdindeane nt¢rued cwnpounds

of Formul |) are used in.the. preparation of. medi nts for .the treatnent
of L dpedbrier emna i weh (o Genal fmisblard PORE sime audlireh, o
et hod figntelot @dhini@ra®oy oPht thbarfld S€@sRBRnPHimeoNdi tions described herein in a
subj ect in need of such treatnent, involves adm nistration of

phar mac df18d alhedompo siffcttovesandmt” omidhareeutical|yed&rctivhemewrp o ndedolficréior nul a
(1) or a pharmaceutical ly asceptable salt tive nmetahol.it.e r.odrug, or
Sof vl o TeRERLERAAHhC font BEEFRERAPY S il B Ik LSRR e BUES et

[ 00213] rbhevead kémd cehashcne Mde of the s¢RPRAS dfithngis€8a batdtditghnt ftgngconpound( s)
described herein are adm ni stered for prophylactic and/or therapeutic
t r eat nerffegted; hheresularan bayedugiontand/on pheviztan Aile sighie SHBPIEBYSI @1 GHESS A 8

admi ni Stered. Lood, ARk Rk RhiEabh U ESHLAN HL8M Rollagane v chaRghlion, in

an anoun Ici‘ent to cure or at |east-par y arre east one of
t he synpinost Ofor tHeeapdutsease isothe amodnttdfaine comsition ceffpeising\wecohpouhdias use
depend o he severity. and course of the di.sease or condjtion, previous
t herlépy,‘{}%qﬁféseﬁg?rieg‘rﬁeq%“ IF9yVidg afl.a@,cal&eilgﬁﬁ,canéﬁacrﬁ@g% $EASE SYTROMHY ugs,

and the Ag -até)f‘eflicéeaVé’fﬁﬁ&dn@gl SHSARAL cawﬁ{a?n)%_lafe{e%idem uShiective

anounts are optionally determ ned By nethods inclfuding, but not limted to,

a dose techniques, such as a dose escalation study.

[00188] The term “pharmaceutical combination” as used herein, means a product that results
from the mixing or combining of more than one active ingredient and includes both fixed

20 and non-fixed combinations of the active ingredients. The term “fixed combination” means
that the active ingredients, ¢.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, e.g. a compound of Formula (T)
and a co-agent, are administered to a patient as separate entities either simultancously,

25  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.
[00189] The term “subject” or “patient” encompasses mammals. Examples of mammals

30 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.
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escalation clinical trial. [00214] In prophylactic applications,
conpositions containing the conpounds described herein are admnistered to
a patientweusoeiohl e to or otherwi se at risk of a partiPCliltsroidiosBase,

di sorder or condition. [00215] In certain enbodinents, the dose of drug

bei ng adm nistered may be tenporarily reduced or tenporarily suspended for
a certain length of time (i.e., a "drug holiday"). [00216] Doses enpl oyed
for adul [POIAUNELS termesattipaht “tagaEing vl ‘degaiyentn as Hecdrhergje, i¢ludy dlaviatingooo ny per

day or fagg@ggpﬁﬁellowintg%t ?Eiggt%pnre ésgrglﬁ%dm oPSlisdRY 'dis}egseg)q %‘oﬁ?&{ﬁ&&’, iﬁ)?&/%hti 2 €

desired I'sS conveni-en ed 1n a sing ose or i'n divi

doses. Raditentl sSelpsahs, amhibidiag ihe] disqasaoycontlitionee.af arrestiag thoded oparRacss

i nvol vi nﬁ t he prevention qr treF\t ent of LPAmedi at ed di seases tgr condi ti ons
are f ur ttAeHISeAsH QH FORMHA. EQifyingd ﬁagg?a&sﬁf PANFIHRS FaHSTEESrehyOs e 188 HISRECt or

LPA 158C a8 dil6N G RNTRy a ESHdiRIM c%_uge%lrbgbtﬁ? lipei ek SRdifiGh o sﬂag‘g@g rtl?e“ I ncreased

LPA receptor expression in the tissu Interest. LPA rec expr essi on
are det esymiptrens @ytherdisbasd or coralitiati either puwiphplettidailyiahd/dr theyapaatidaligr n bl ot ti ng,

western bl otting,. ntitative PCR (gPCR), flaow c net.ry, .aut or adi ogr aphy
(st g Fhaimacodtioad ¢ripesdianopmut s e AR AEMSE pod: rent o
patient jmﬁbﬁ Bl @b mBests ARe EABpRRAS BECHBE] BdtcidfarS RrhlNaRId thicssue LPA
measured by mass spectronetry. In some enbodi nents, patients are sel ected

based orpharmanebii¢rdrompostiionshiehamecentivelrdogpesitiontare demailatRhinconcent r at i ons

and joner gased: L i GEERGOL 08X rrr?lsr%ip%g%m%”t?iaﬂ?‘tai s teﬂS{lee%% RLR %8101%18] I n
certai n PhgTantas™ SR PPY Opr P athe Y B FEM iy St e R 1848t oF &V E0fpound of

For mul a that)fadilta€Oprotddsing 0N thal detivabshfainds hes pReuthtien@edan bE@OZL9] | n one
speci fic enbodi nent, a conpound of Fornula (1) is co-admnjstered with a
second therBirsuticaly alioner fomelatomistdeacndsppapmdhfoutefadminisirationdhop¢e
second t i diff f i .

ai sor der’ e pHHARRREL TR bAbR by RLeTba TEREELA R obRE B oGS in o))
benefit Rdming@dniin St¢icadciand Podctiet bhRarinaey, iectténth Bg€Bistal, ®ae M{dR0220] For

o kb 95 RS0 5 B3, ol B LSS
poec 1 tiugheCoommliatopanie s tasends 1405k S D gieat o0 and oo
ot her t HRinapagiical AysmgestortsgMarcel 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.

20 [00192] 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, sweetening agents, disintegrating agents, dispersing agents, surfactants,
lubricants, colorants, diluents, solubilizers, moistening agents, plasticizers, stabilizers,

25  penetration enhancers, wetting agents, anti-foaming agents, antioxidants, preservatives, or
one or more combination thereof. The pharmaceutical composition facilitates administration
of the compound to an organism.

[00193] Pharmaceutical formulations described herein are administerable to a subject in a
variety of ways by multiple administration routes, including but not limited to, oral,

30  parenteral (e.g., intravenous, subcutaneous, intramuscular, intramedullary injections,
intrathecal, direct intraventricular, intraperitoneal, intralymphatic, intranasal injections),
intranasal, buccal, topical or transdermal administration routes. The pharmaceutical

formulations described herein include, but are not limited to, aqueous liquid dispersions,
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conpound provided herein is adm nistered either sinmultaneously with the one
or nore other therapeutic agents, or sequentially. [00221] If

adm ni st ra0i201/1487631 mul t aneous, the nultipl e therapeuti eCagsra1s/0ar3e9 by way
of exanple only, provided in a single, unified form or in nmultiple forns.
[00222] I n another enbodi nment described herein, nmethods for treatnent of
proliferative disorders, including cancer, conprises admnistration to a
manmal  dcwmpdfdnsdismapinng. solid solytipns olipsispraeh Gppairieons, aeresddy. spkg dosage

At canGfihy FASALS, AR adE R AL IRGL Wyol APRRIL: fon BRFORE PRE el
conpounds or PEor mil a &re 16 treat of reduce ribrosis inoa nanmal .

one aspdotmulatierouabliss, odpstries,millg de¢laycdretcagclfarmubitione dxicndalomeiziasat i on wi th

one or re immunosuppresants. |In sonme enbodi nents, a conpound. of Formnula
(1) is AP 9Ty RIS FelcAoR fqr%l@ﬁl@%ifwﬁt.lpqré@ggt&]fomﬁﬂ%}&nSawgt%Pd enbodi nent
descrsi bed, & &é Bnd éﬂ?ﬁtﬂaflg&reﬁ%@e FdrRRididgs LPA- dependent or LPA-nedi at ed

condi tions or diseases, such as the therapy of respiratory disorders (e.g.,
pul nonar[¢o1p4]dneeins embedinmeats, GEROMpohnds dfiymuladbpre sésinadercdbsidlyat i on to a

patient co unds, pharmaceuti cal conpositions, .or di cament s.descri bed
Per ei n 110188 o PRE RO he) QTP VB GEnb I LEH° PRPHETES SRSFORC Mof
respir at@ey emBodhich@N@e cbPBSdRl of FHr:A MR EE SR fto & ORRAY Bﬂﬁ)[pﬂfallﬁor mul a
(I') are adm nistered to a patient in combination with anti-inflanmatory

agent s. 4do0RigBible poropesiternsoriches soludenspssnasians, IPbemm. Bels,(faptearshampoos,

adm ni stered to a _patient. i.n,conbi nat.ion,w th i nhaled corticosteroids.
RS EFhES A0 SrBEk B8ickPe SORRL ARG Mildlec PAREerbah] LESRITLRLER o
and not dn@ akpdtt,tthd fensouapeoOforbdutn @) aic WEmpiQvicd @shiblyab the Kyt hesi s of

Conpounds g$ -2' -chl oro- al pha- et hyl benzyl al cohol [00228] Using the
pr ocedurl@0184] Imspetheipdspagt, thy spmppieyls ok Fornayds (1) 3re adngoistogast biophatption:

i . . ‘
(R -2 - diSR AR AR EPE B2 koMPS R Fa YR FlakSiomulated foringanaq ¢ anal ysi s
of the adetiadtetiderSucatformenl{tivmd éndbydermadisprags,tnagal hapizydndahebkaol w th acetyl

chl ori de and triﬁ%qﬁlaninﬁrin met h Igne c Iz{ide using Chiralcel OD el uted
wi t h'599: 19018118 spothetashegt, thrcpruapads o fampyla D predermulatedias gy e diops.

(S) - 2" - Gh19%19n2ahP BRHTBII¥MBRRIEE agdeRNPE further embodiments in which the effective
amount of the compound of Formula (I) is: (a) systemically administered to the mammal;
and/or (b) administered orally to the mammal; and/or (c) intravenously administered to the
mammal; and/or (d) administered by inhalation to the mammal; and/or (¢) administered by

20 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 (1) administered rectally to the mammal; and/or (j) adminstered non-
systemically or locally to the mammal.

[00200] In any of the aforementioned aspects are further embodiments comprising single

25  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; (iii) continually; or (iv) continuously.
[00201] In any of the aforementioned aspects are further embodiments comprising multiple
administrations of the effective amount of the compound, including further embodiments in

30 which (i) the compound is administered continuously or intermittently: as in a a single dose;
(i1) 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

mammal every 12 hours; (v) the compound is administered to the mammal every 24 hours.
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[00229] Using the procedure of Meier et al (Tetrahedron, 1996, 52, 589;

Met hod 3), 2'- chl oroacet ophenone (Al drich) was reduced to give

(S)-2' - chwonoteal4ptsanet hyl benzyl al cohol . (% e. e. det er m mrea/usgoli@dBoanal ysi s
of the acetate derivative (nmade by reacting the benzyl alcohol with acetyl
chloride and triethylamne in nmethylene chloride) using Chiralcel OD eluted
with 99:1 Hexane: Ethanol. S isoner retention tinme 5.3 m nutes)

(R) - 2' - fndither 1 pheinatsecraprtodipgits. shewpbod [COYG)BQET]S A pHholidey. Wh@f@@dﬁ@e of
Mei t h
Vo o el STRIGRASHT Q9% iy BP s Bhdiade Hloaoks ppfUSrARGSY ophepone

e. e. detteiny ardadnils’geréd:lh @rapeahrylsirsduetd;tdn dleaszﬂtoitﬂe: dieg ihuaday\/ éos(lﬂf@.dféthby
reacting the nzyl al cohol with_ acet chl or | de ri ethy in

met hy| eﬁ@ﬂ&)ﬁ%f IsdEsunssh Fyonerimbadaapnt éﬁmffb@g tﬁf ggtsﬁléaﬁowl SRHS: Et hano!
R i sgmerg, g&pp%&gn time 5.9 mnutes). (S)-2'-fluoro-al pha- nethylbenzyl

al cohol 0231] Using the procedure of Meier et al (Tetrahedron, 1996, 52,
589; Met[hiza2]3N, ceﬂain chibodimoats b opmeowreas(dabaitied heronvas adedisteckdtio adocad
(S)-2'-fluyoro- a- et hyl benzyl al cohol. (% e.e. determ ned by HPLC

anal ysi s* ?ﬁ ‘gﬁg?ﬁf% €rivative (made by reacting the benzyl al cohol

Wi th acqtl()éd])qms@ﬁlb@ﬁlb@ﬂﬁ‘nénié ﬁfe"t\éhﬂa@hﬂ@dés@rlﬁ&i ﬁﬁfblﬁﬁﬁa(ﬁﬁhi%'férél& tpit%ll{z‘@[n

Chi ral cel eluted with 99.8:0.2 Hexane: Et hanol. S isoner ention tine
6.7 m anp@@)em‘t]leancpjtse the cogypwhéﬁﬁgrlbf:d herein is administered systermcally

| -{ ] et hox

| s o4 o T gl bty e SR GEN B THRE b he form efsniabishdn 1)
[00232] dBi@Rmbodindvd, pidaiicaardaliforduRtiohLofab Corfipdundh oPBé@ula (TPa if @eut i ON
of net hyl acetoacetate (29. 4g, 253mml) in MeOH (30nL) was added

met hyl arfPfe of 83ariib% i nEt OH; 48nl, 385nmmml ) dropwi se at roomtenperat ure.

Th ' d t
give tnt e EERe B, Syt ROl dos BB kit P R IRA BB At £ °
2-(4- Brdbnnbém@myhsmﬂp@mﬁmbutyﬂwmnm@bmcﬁﬂﬁhwﬂﬂmgﬁ@qnnmﬂdﬁngnnotmnnai

met hyl am no- but - 2- epoi ¢ .acid net hyl ester 1nnDI) in THF (70m)
was addelr IR 9 Gg@emss CORWSIORE o0 (WA S X%@F@da%dos and

4- br 0mDqsmayf*org&&ﬁmﬁﬁoﬁ%ﬁmla&% ;%mbauﬂdrbfﬁdﬁnﬁﬁ%g fHRSIAGERH G gpvi se

over 2 mnutes. The reacti don was warmed to roomtenperature over 1 hour and
t hen st ianragthsat, amostmrtagmpealeat ur e over ni ght. Aqueous work-up gave the title
conpound

SO b v R His A SP s edmipisagon. s oBRgT e R ke foef o :

tablets, lozenges, or gels formulated in a conventional manner.
20 [00208] In some embodiments, compounds of Formula (I) are prepared as transdermal
dosage forms.
[00209] In one aspect, a compound of Formula (I) is formulated into a pharmaceutical
composition suitable for intramuscular, subcutaneous, or intravenous injection.
[00210] In some embodiments, the compounds described herein may be administered
25  topically and can be formulated into a variety of topically administrable compositions, such
as solutions, suspensions, lotions, gels, pastes, medicated sticks, balms, creams or
ointments.
[00211] In some embodiments, the compounds of Formula (I) are formulated in rectal
compositions such as enemas, rectal gels, rectal foams, rectal acrosols, suppositories, jelly
30  suppositories, or retention enemas.
Methods of Dosing and Treatment Regimens
[00212] In one embodiment, the compounds of Formula (I) are used in the preparation of

medicaments for the treatment of LPA-dependent or LPA-mediated diseases or conditions.
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2- (4- Brono- benzoyl ) - 3-oxo-butyric acid nethyl ester ( 1lg, 39mvl) and
hydro xyl am ne hydrochl oride (2.66g, 39nmol) were conbined in acetic acid
(501.), awo20tver4amacti on was stirred at 1150C for 1 houPCTAfSR@0/087309 i ng,
aqueous work-up gave the title conmpound. [00235] Step 4 :

5- (4- Brono- phenyl ) - 3- net hyl -i soxazol e- 4-car boxylic acid: Lithium hydroxide
(2g, 47.7mvol) was added to a sol ution of

5- (4- br drwdgitienyd metkodderiyqatisg gy of be discesss posnditions dpgeribed hgrindgaer ( 7g,

500 1 or ViR AR S e Al RS R b0 nh FAF S Bl =

[ 5- (4- Brthn@hWIlé%BeMMOuné oREamhulal(Iy bt a prarbantwtically accefRpblephieny| -
et hyl ester: Pg4 Bro phenyl ) - 3-met hyl -i soxazol e-4-carboxylic acjid (2. Qg,

7. 09mol AP ECEPPRICHRPGRENRE (O ARBETe0% I iprtic t%w%@%%%%@t%tﬁ 28 uene
(50n1) . ‘%g@nylphosphoryl azide (1.5nL, 7.09mvl) was added, followed by
(R)-(+)-Ip enyl et hyl al cohol (0.865g, 7.09mvol; comrercially avail able or
pr epar edo2$31rlg cprtaio ecibodsnaiés theb@dlmeirtiehmcmtaihimgttltrmcdnilpoemd@smd@cribedg E. J.
Corey et m. Che 1987, 109 1- 555 nd th react

St ot ed e el adnibisEREDr SO0 R SR b e R BT EHESBSi due

\[Ngg 22? ]r id Pﬁ@atﬁ%ﬁs $hd t&ERpBRionS BFOIMRLIREIARING alRtiBhtW@rehdiesufiching ffo@rﬂ@@i&%&e

| -{4" - slrwenchybnAn @(1 Rnopntaéi¢nt ¢e hwybt af loasi phiialnerest gbleastone Bf the] -

bi phenyl - 4- C ropaneca boxy

[s” (B OB RBBRE TR Arbfur B e e donetd on the sevrity
(R-I- phﬁﬂ)ébul@é bythceisdeate drRordifion, ReBammbipy,4hé haticnas Raviilseye| %rgqmyl )
phenylboronlc acid (0.160Qg, O. 62nnn|), and sodi um carbgnate (0.1 55g,

1. 85rmn|a)n \K%ﬁpén%?dﬁﬁlil%%m 4ng the Jpgmens of the trgating BhyM§igh \MESPpiigly with N

Tor r@f%'d%gesam@.gh% 108 té)ﬁe th{f;he%ﬁ{%ﬁ'bgr'}ﬂét%‘dsqﬁélﬂ&hggﬂl\}m H{T{]ﬁr@ cfioogggﬁ&' de

(0. 047 e reaction was purg
addltlonﬁhﬂmﬂnnﬂmmmb&wland then stirred in a sealed tube at 8Q0C for 2

hours. The m xtur s partitioned between Et CAc and H2O, andth gueous
| ayel mgﬂzwtlrl@éq@a%lﬁ ADTRCRAQNS, GR{BPQSHHAMS ﬁe@a@ﬂ%ﬁﬁ €omgguds qug ried over

MISO ,  feldifbRAdnARGRANG %’Haﬁé’ﬁt%gscegﬁﬂe 6 6tﬁ§ﬂwqééeat\9@§ oPh‘ E)hrfn'cﬁl‘ér Besk) i ca
gel chronatography to give'the title conpound. Exanple la. Alternate

synthesuhamdmkx@dhmﬁenhbthyl 4- ((R)-I-phenylethoxycarbonylanlno)
s i T LB BRI SR b SaREMY
4- phenylpheayt %@1@509&111&1 hdp8nded for a certain length of time (i.e., a “drug holiday”).

20 [00216] 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 one embodiment, the
desired dose is conveniently presented in a single dose or in divided doses.

Patient Selection
[00217] In any of the aforementioned aspects involving the prevention or treatment of LPA-

25  mediated diseases or conditions are further embodiments comprising identifying patients by
screening for LPA receptor gene SNPs. Patients can be further selected based 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 small molecule radioligand or PET

30  ligand). In some embodiments, patients are selected based on the concentration of serum or
tissue LPA measured by mass spectrometry. In some embodiments, patients are selected
based on a combination of the above markers (increased LPA concentrations and increased

LPA receptor expression).
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(WR scientific, 55.7 g, 289 nmol) was added to a solution of KOH (161.6 g,
2890 mml) in water (170 nL) and toluene (550 nL) at room tenperature.

Tet r abut yWwoantmitemn br om de (9. 2g, 29 mmol ) foll owed byPpCTAISdélonsTsoet hane
(64.9 g, 347 mmol ) were added and the solution was heated to 65C overni ght.
Reaction conplete by TLC (10% Et CAc/ hex). The organic | ayer was extracted 2
times with dilute hydrochloric acid, dried and evaporated to yield 63g of

| - ( bi phepgmbinagion dyeatwidhanecar bonitrile. [00239] Step 2 :

| - (Bi ph 1 4- VG r ic acid: | -{Bi = 4-

vFi oyel dnE S AR Eeh e S PRIOR AE RO\ o Sier R RS Mg o Fermula 1 e
gl ycol ((BAA colpinseoe whthaihethet hedpOitc dpgent.6 hours (reaction conpl ete by
LCVS). The sal ution s cool.ed to roomtenperature, water ( 1.5 L) was
added ar2HidnoF secsis %{E‘?Qﬂl@?@aa fempewd; %%papélat(ﬁés w-a@m&lster &Wrdoduct
was fqi |t | r r I L
suspgnsfgg .t%ﬁgﬁgggg??iggﬁﬁtﬁ”ggFﬁgﬁagg‘gggbggﬁggEM?€%?%¥§%f@%§%&%$ and
wat er, digeetdnadhdate defaverd tagpbctso fithedideas§Qligrddr or condition being treated, thereby

| - (bi phenyl.-4-yl)cycl opr ogpanecar boxyli c acid that s used as such in the
et ot apSvirG s SRR RS K or oo ler DR R RO RORe e At 4

et hyl es{b(ﬁ&% Hor CBnBRRAYH tiftrap¥ds)dey&1RRheRa) @6 BOSNht €oAamthi{tdRdd, 42 mol ),
et hanol (100 nL) and sul furic aC|dQ§ggégb% were heated to 65C for 4 hours.

The pr odwotpowads exy depsndigwintthe GpR semployed)on thd speadfiadimeesy apor at ed

to yjield 9.5q 0of |-(piphenyl-4-yvyl)cycloprqpanecarhoxylig.acid ethyl ester.

[ 002l ettt on frictdheR o it b E RARES SF RO Bl & et a

et hyl esdn@odinténts, wHehicpheimihistradl yigty shopia@a pacaieeutic agaitgl tiet hyl ester
(9 g 33.8 mol) in CH2d 2 (100 nL) was added alum numchloride (9.4 g, 7 1
mol ) f sompreed pipvided thgrein lsjagpiigiaterod cxthey simultanegpsly with{be gt ot neys

stirred ) . 1.5 hours then slowy poured into water.
The orgéﬁ%@ﬁﬁggg%&&gggg%g%ﬁ%%gé and extracted 2 tinmes with water. The

or gani ¢ [baygrif wéminiktiaedn énimeltapous tiedmtibipld thbdpdikichggntobird, be whaiy tolf e

d. . ) . . )
prr?u%fj ? @%}%géﬁb%&%@mao%r&%wn)fﬁﬁdpfﬁgﬂwman&%tﬂ%msc acid: To I-(4'-

acet yl bi phefMh uflotib) GHEd LREARRBEARE MK, nfetRfds Fo Lk e RV Pholfd@tite 9, 33
mmol ) in dioxane (200 rnL) at ~ 100C was added a solution of bromne (26.4

g, 165 nhwirdqrs,sodiding kymbeoxboprié@2dmigistr&eh tomaohdminal aeinepoupd 50 Fotoyula The
R O N N Ea N, L N R T
}A?ft 2?2 gﬁhz%]tﬁﬂoné RgHeBr, Q¥R pBURIION EofALIR(T) dicStditRat @deduReitRE SHMCE mi¥aal.
20 Inone aspect, compounds of Formula (I) are administered in combination with one or more
immunosuppresants. In some embodiments, a compound of Formula (I) is adminsitered
with corticosteroids.
[00224] 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.,
25  pulmonary fibrosis, asthma, COPD, rhinitis), comprises administration to a patient
compounds, pharmaceutical compositions, or medicaments described herein in combination
with at least one agent used in the treatment of respiratory conditions.
[00225] In some embodiments, compounds of Formula (I) are administered to a patient in
combination with anti-inflammatory agents.
30 [00226] In one embodiment, compounds of Formula (I) are administered to a patient in

combination with inhaled corticosteroids.

EXAMPLES
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and dried in a vacuum over overnight at 400C to yield 10 g of 4'-(I-

(et hoxycar bonyl ) cycl opropyl ) bi phenyl - 4-carboxylic acid. [00243] Step 6 :
3- Met hyl awDrzotdbdi762- enoi ¢ aci d benzyl ester: To benzyl &cetusacienat3es (29 g,
151 mmol) in ethanol (30 nL) was added nmethyl am ne (33%in ethanol, 7.02
g, 226 mmol). The solution was stirred for 2 hours at roomtenperature
foll owed by evaporation to yield a yellowoil (-30 g). [00244] Step 7 :

Et hyl | -[002271(Ehespexapynlesare arayideg fpr éﬂétﬁéémwmﬁsm%n@nctnot to limit the scope

enoyl Jbi anecar boxyl at e: -(1-
(Et hoxycdgr éc:érllly cplg?/lg&?ggpg ) bi phenyl - 4- car boxyI ic acid (4.47 g, 14.4 mol),

di chl or mitkesés (fXCompoundsVF (0.1 L), thionyl choride (2.3 nm, 32 mmol)
were heated . to 800C for 1 hours (acid chloride formation was nonitored by

addi ng dRetd -cg]qrawhz( Wﬂhﬁnzﬁ/ba]&o%‘bll ution of benyl amine in acet on| trile
and anal H(Ebé]% an th%?ﬁ' &ﬁ%ﬂfl\%&ﬂé@ a?ﬁTétr@N&iroHolg%aﬁ 586, NIBfhBY Bl e

observe he solution was evaporated on a rotavap and THF (10 m)
was adderlilord‘het@bbmmwmctrfchb vas mdudedctblgwa @o-% fcthHF—amg added vi a syringe

to a sol utj] am benzyl ester. 15.8
oty ety Peheinl 2ae BBt I o veg e foodh sSut e Sa s
stirred BireRRE thObenzy NS WBMRCEHECH O @ dﬂd&ﬁeﬁl‘@raﬁnﬁé/ﬁaﬂﬁétﬁ&l%ﬂe Hibide)a
rotavap to yield the crude product. [00245] Step 8 : Benzyl

5- (4" -( Iw(@t%mﬂﬂ)dye}iwm o e] J)byﬁl)eb]ﬁt[bh@‘lylk-lsﬂm}df yetgation time 4.3 minutes)

lis r box T crude material fromthe previous
reazl[)él orfgivg ié@d%&ﬁﬁ’ S%V?ﬁenn?]l ﬁc )? rochloride (1.5 g, 21.6 nmol) and
acetic gei2o)(Géngrihe prdeu@Qimeanetwa(STdﬂ@ﬁ&cﬁdnt1®98552 589; NMethei Bytes cool ed
to roomtenperature, extracted with CH C and water (4 1] mes, second and

third tigHorarcgtopBerans (drichy vias reusidiambesH)2)-chiore-a@haevapor at ed and
purifi qu@g%l%gﬂzgr@co%of?%deé’cg{e%ﬁ{eﬁ%msc Elgalﬂléal)pthg’ acetfe AbrivdeQd ld[(fltdde

[ 00246]

5-(4'- (Iby(readtm)gykrfabémw&mcdmmraoayl JHorideeanyl tﬂéthyla)mfﬂe mahéti lesoxtdand -
4-car boxylic acid: The benzyl ester from Ste . in ethyl
acetldt e 118 GHyalghOLyelyied sath - T b Barpls @rsow Fﬁt?{lﬁltoéélm%go“%% i um on

activat ?O%rm_po_(agﬂg& ﬁetl&l%?i Ale Wnadded and the sol ution was sparged

wi th hydrogen via balloon bal of hydrogen was mai ntained on the
head spdeée3grndsivhthepodastimerof Méier @d/ (TatrahcdonaPOs, S2TH8 rMeaihbid 3h 2vas di | ut ed

LR oL RSB RTED) ) AL RO Lt ored Chrough eel e
methylbenzylalcohol. (% e.e. determined by HPLC analysis of the acetate derivative (made

20 by reacting the benzyl alcohol with acetyl chloride and triethylamine in methylene chloride)
using Chiralcel OD eluted with 99.8:0.2 Hexane:Ethanol. R isomer retention time 5.9
minutes).

(S)-2’-fluoro-alpha-methylbenzyl alcohol
[00231] Using the procedure of Meier ef al (Tetrahedron, 1996, 52, 589; Method 3), 2°-

25  fluoroacetophenone (Aldrich) was reduced to give (S)-2’-fluoro-alpha-methylbenzylalcohol.
(% e.c. determined by HPLC analysis of the acetate derivative (made by reacting the benzyl
alcohol with acetyl chloride and triethylamine in methylene chloride) using Chiralcel OD
cluted with 99.8:0.2 Hexane:Ethanol. S isomer retention time 6.7 minutes).

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

30  isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 1)

[00232] Step 1: 3-Methylamino-but-2-enoic acid methyl ester: To a solution of methyl
acetoacetate (29.4g, 253mmol) in MeOH (30mL) was added methylamine (33 wt% in
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[00247] Step 10:

| -{4"-[3-Methyl -4-((R) -1 -phenyl - et hoxycar bonyl am no) -i soxazol -5-yl ] -

bi phenyl -Woybio/@ywh opr opanecar boxyl i ¢ aci d et hyl ester: PTo/ush@oasdizdo f rom
Step 9 (0.5 g, 1.28 mml) in toluene (5 nL) was added (R)-I -phenyl ethanol
(0.16 g, 1 34 mol ), triethyl amne (0.26 g, 2.56 nmol) and di phenyl
phospho azi de (0.39 1.4 mol ). The solution was heated to 800C for 1
hour, pérh 4geLs gdImmeRstpRIvis? at rape tespprabire d hpireastina tap sarred fosd hovhe

o 201 Lpiet I A e 100 0 0BT gt v
product [(@329Step Zam-(miﬂrohhalbelfzoﬂm @o- lciltyrmgcuhdethy\]/eﬂeluﬁlio 3-00248] Step 11:
b1 phenyiMOTYHHITSy Blovsa g ORI ol 40, il gl b S o el a4

I I
The. Sol qy eI P b3 aoped 0%3?2?‘4%%??3%@2%@%%“%%%% e

chori de Fnidnmab e dTHK (B Bmdli) mas edtiddyhiomllsd: ovér@ mmiutks. "Jllmereacrtgmrwas Wa;zed vvas

R R R el e
i soxazolwe‘i«kmp] b phany coﬁﬁéluhdcycl opr opanecar boxylic acid (Conpound 1)
[00249] Step 1: |-(Bi phenyl-4-yl)cycl opropanecarboxylic acid isopropyl

ester: 11002(543| See Eiyﬁ-(%l%rbmymml)o}amél@dﬂmyolﬂﬂ @arbdxxlmcgi mephyhestel:,
|sop t.hi on chl or, 6. eated to 65C
tor 1°henfBlaiep Trbun o Mg h il Sl T SRR b IFEEMERLR e
The pr odiydtochfor@i (286§, S9nwhdINwerd dImbamd iwatetc a(ci’&«)sodm) eshdahélr@vaaowal ed to
yield 10.8g of the title corrpound [ 00250] Step 2 :

| - (4" - ACBEgH BE pHeqyer khoury After enolispersaeeusosttupczase the titkgonmeyndest er: To

| - (bi ph e r 2 36
R L B e e e S e L

foll owedlyldyom@ae(&gj 47:M1ﬁfol)d&as(ﬁd&7tog@ sol@icn oﬁﬁeﬂ4}br0fﬁoq)1&oyll)&mathms stl r r ed
at room. tenper re f .5 hours then IOV\A Qur into water, The
organi c 1?%?‘?2‘?16%3‘231“]%@1&9&9‘%“ cater F%&z?é }Wﬁﬁ?‘fﬁsg‘@g? ﬁﬁ‘i %@@as_si um
tartrat qléﬁwtahe@he(l%gctgmwas%ﬁﬁe%t wt%hh&me A @R i h ?Xf?@rtiﬂ\@s dried and
evaporat ed to yi el 6 g of the title conpound.[00251] Step 3 :

-(1- (uwogmop@xycarbonyl)cyclopropyl)b|phenyl 4-carboxylic acid: To
I-(4 -acet . phenyl -4-yl ) cycl o necar boxyli.c i SO ester
1106 g Gy ST Bl R g RN oA VB dami BRI IE T on of
bron ne (ikdyBethyl dsté: B@LBron®sHHM)-3-methyl-isoxazole-4-carboxylic acid (2.0g,

20 7.09mmol) and triethylamine (0.99mL, 7.09mmol) were dissolved in toluene (50mL).

Diphenylphosphoryl azide (1.5mL, 7.09mmol) was added, followed by (R)-(+)-1-

phenylethyl alcohol (0.865g, 7.09mmol; commercially available or prepared using
procedures desribed herein or in the literature: e.g. E.J. Corey et al. J. Am. Chem. 1987, 109,
5551-5553), and the reaction was stirred at 80°C for 4 hours. The mixture was concentrated,

25  and the residue was purified by silica gel chromatography to give the title compound.
[00237] Step 6: 1-{4'-[3-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl|-
biphenyl-4-yl}-cyclopropanecarboxylic acid: [5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-
yl]-carbamic acid (R)-1-phenyl-ethyl ester (0.248g, 0.62mmol), 4-(1'-carboxyl-
cyclopropyl)phenylboronic acid (0.160g, 0.62mmol), and sodium carbonate (0.155g,

30 1.85mmol) were combined in 2:1 DME:H,0. The solution was purged with N, for 10
minutes, and then bis(triphenylphosphine)palladium(II) dichloride (0.047g, 0.06mmol) was
added. The reaction was purged with N, for an additional 10 minutes, and then stirred in a

sealed tube at 80°C for 2 hours. The mixture was partitioned between EtOAc and H,0, and
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hydroxide (24.5 g, 612 mmol) in water (150 nL). The solution was stirred at
roomtenperature for 30 mnutes poured into water (500 nlL) and acidified

wi th dil uwe 2nydisowshhl ori c aci d. Sodi um et abi sul fite wasPatdsdo10087309 t he
brown brom ne col or dissipated. The product was filtered and dried in a
vacuum over over ni ght at 400C toyield 10 g of the title conpound. [00252]
Step 4 : Isopropyl |-(4"- benzyl oxycar bonyl ) - 3- (net hyl am no) but - 2-

enoy!| Jb|tb¢]@q13¢w§, ay@rqu(ﬁ(ﬁr@gg aathr X\ aihs-com 11(e|d_organ1c layers were dried over

ol ERD B ol Y FlsBEAPR. Wt B AR ISR £ 8 ol 62
mol ) W&iheorhz&agreﬂhyitm ghbhk aitle tompbont. s (aci d chl oride formation was
nonitored by adding small aliquot to a solution of benyl amne in

acet oni t]f"fqnéplﬁﬂa AMfsrRate ﬁ‘é“tpﬁsﬂs ?%g‘béﬁﬂ\}[lﬂz hyktERbd-pheRd- no starting
] s O 5 0 RS 22

and THF(lOrrL d chloridé rn THF was
added w(é:wypuumgd)to a solution of 3-nethylam no-but-2-enoic acid nethyl

ester (4.0 31.2 dine (5.5 ni. 50 nL The
ol ut i onvizad e 17 LaPBibn ok Bt APudaghaitrigi Phark rhEnierbdytr o
eVapOfaR&dVR@c@nﬁﬁ%@%@H%DQ9YMﬁ6@vkbﬁd&ﬁMQ@thﬂQH@FKﬁﬁQ@RﬁQigﬁ%90n§n&)N@thy|
5-(4"- (I (i sopr opoxycarbonyl ) cycl opropyl ) bi phenyl - 4-yl )

met hyl i Soxazw|(&7HUmE. mbmea@éSSOImLB) hferoemdd@pmtlm i E¢tra‘omyrlnamh@nprrew ous

et Y sO R RE APk R REA O RE R BBbE AT e G e iy 15T °

room t empdriad Mﬂlﬁlone@(isrmteﬁdo Wb thoterhight. amicmt edmlﬁlétetbyr‘rﬂsc (seeond and third
time made basic with sodi um bi carbonate 2‘)J The or anl c phase was dri ed,
evapor atEf-@AéPﬁH? buFhe prganig hayepmanpxtrastad Ltigey W&hd ptethy doghloric @ald) fidsthnes) to

35/' ((a|4d 6 8 g 8%3%' g&r 5618 n%%%%%]cll (?E il -ﬁ-%l)caﬁzlorPr?paEecﬁrs)o%trlle
rret hyI | qomaa] Btep 2: t-QBi;meyjyi-t-ychdOpr'BpahmmﬁmlacHB tleBiphecagi-St ep 5 (5.2 g,
Sod i A BRP BB IORT 1552 i o KAl 160G ) anghElsTE DG (a0
et er - adnel R L8 R ey e “L?S“Ef.v@%"?“ﬁﬁﬁ. e ™
hydr ochloopled taciain teonpekat@re, Whier Or. Dt hets wdkdiagd et sbutiop acidifiedatpi on to yiel d
4.6 gr aq)%ec?lgltateh the proAuect C"Plrlg)proguct was filtered overnight on a large Buchner (product
formed a gel like suspension). The resulting wet solid was extracted with CH,Cl, (~2 L)
20 and water, dried and evaporated to yield ~60 g of 1-(biphenyl-4-yl)cyclopropanecarboxylic
acid that was used as such in the next step.
[00240] Step 3: 1-(Biphenyl-4-yl)cyclopropanecarboxylic acid ethyl ester: 1-(Biphenyl-4-
yl)cyclopropanecarboxylic acid (10 g, 42 mmol), ethanol (100 mL) and sulfuric acid (40
mL) were heated to 65°C for 4 hours. The product was extracted with CH,Cl, and water
25  (2X), dried and evaporated to yield 9.5¢g of 1-(biphenyl-4-yl)cyclopropanecarboxylic acid
cthyl ester.
[00241] Step 4: 1-(4'-Acetylbiphenyl-4-yl)cyclopropanecarboxylic acid ethyl ester: To 1-
(biphenyl-4-yl)cyclopropanecarboxylic acid ethyl ester (9 g, 33.8 mmol) in CH,Cl, (100
mL) was added aluminum chloride (9.4 g, 71 mmol) followed by acetyl chloride (5.5 g, 71
30 mmol). The solution was stirred at room temperature for 1.5 hours then slowly poured into

water. The organic layer was separated and extracted 2 times with water. The organic layer

was dried and evaporated to yield 11.3 g of the title compound.
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[ 00255] Step 7:

| -{4"-[3-Methyl -4-((R) -1 -phenyl - et hoxycar bonyl am no) -i soxazol -5-yl ] -

bi phenyl -Woybio/aywh opr opanecar boxyl i ¢ aci d i sopropyl esrer/USTaowdBsIaci d
fromStep 6 (4.0 g, 10 mmol) in toluene (50 nm.) was added R-1-pheynyl
ethanol (1.33 g, 11 nmml), triethyl amne (2.02 g, 20 mmol) and di phenyl
phosphoryl azi de (3 16 11.5 mmol ). The sol ution was heated to 800C for 1
hour codi@deli¥ep SofrtleiboxcarkonyheydepropyDbiphenyhd-sarkoxylic asigedo 17He

?ngg I6]C alégtéfﬁ)rl%ﬁngl il ryl)ggcl@}s}gpﬁl @H%B%lﬁdacgé)etﬂﬂlleelsgr %1 o’P 2, O§c3 ﬁlﬁl%l)t ih tdllogiaﬁé) mpound.

| -{4" -] C{Q%hﬂylat 4- IOf(R)N‘aIS ajdeeriydohaion@f peanino 1130. 45 o) mined)x saddhm Dygtokide

bi phenyl - 4 yI ropanecar boxyl i c aC|d To the, i sopropyl este f
Step 7 (522 gg Wﬁ‘iﬁm)wtﬁ‘f éﬁlén%[@O The yolufiapag seTeA 3t roRmm teRRRHY @2 g,

50 Ml )pindte Wiﬁo%?ed( ihld \%‘tltr ngoa!nﬁta'cf?imédswfﬁ? aligd h&@ro@ﬁl&ﬁ: ‘3% id> sBayEs. The

sol ution was cooled to roo erature, extracted w yl ene chl ori de
and di | ubeabiydfigckbsordded anmldhe Hmmgmmemakashﬁmamdl éﬁhd peacpoowat Bleradid t he

r oduct rified by col urm hr o ap 0,.60% Et CAc/ hexanes) to
el d- -8 agBdins SRt p TRk PG 18 Ve e or 1%t )
I -{4"-[ 3(3%& kb&y()éﬁ)loﬂropﬂfﬂ11Yﬁen§LMéﬁb@§§lﬂ:0£h‘x’d ani no) -
i soxazol - bi phenyl - 4-yl }- cycl opr opanecar boxyli ¢ acid (Conmpound 3)
[ 00257] [@tze-ﬁ ep b: @Msmmlpnmnyema@gm@m@w anb@n*zwl @etqamtatgs{?-%m

hyd d )
N oS Ao Hiodi3n RRETPImEE Ra SRR it ahud Gt BiayiRE 20 4196 (L)
(0.4 | g,mbhoBMThk soNveisn add eihred ok L 0ioeE abyookn %@eﬁt@%ﬁ@lﬂ&b@é&ﬂo}( Srapbiation 38l )

dropwi se over 10 m nutes. The reaction was stirred at roomtenperature for
2 hour s taaield ﬁé‘ﬁll%fﬂl&é&%@ to give the title conpound. [00258] Step 2 :

cycl opr JRBLlSEET) ERKIAR EERFEARARKbEES e BER2FTCYY (4,
89. 3mm|e)loy«k)b@hemylbﬁl-yk)eyd]crpmphryécanbmgzllgteﬁ Q?OrrL) and the reaction was

stirred 1800C r 4 hour The xt.ure_was red nto O acidified,
and i | t@@aywabwi)@wlﬁ%@v@w@ HSIRPxY 1%6268? Ef75,1ge émmFS

| - (4-Br %m&%&%é CSOMRL R IINIP 201 € SR D Ayl eh&}@dectz%trﬁzl 323§1hﬁﬂ) wére(h%ated to
Br ono- phenyl ) - cycl opr opanecar boxylic acid (5g, mmol ) OH (501L) was

t r eat ed 8°CHosUhdwrs.i(ecidchlbrid?2 fidrmatiamevak h&)nnteaadthycuddm@ssnmﬂll aﬂuqeot (260 ©BHC f or

1 hour. The m xtur s worked up to give the |tIe conpou, 00260] Step
4 . |-[40° M?QP@H sf g@}m?amwaﬁftpmﬁrﬂsraﬁi S Oéﬁh@zbe;wzyl ﬁbyﬁ §

no starting material was observed by LCMS). The solution was evaporated on a rotavap

20 and THF (10 mL) was added. The solution of the acid chloride in THF was added via
syringe to a solution of 3-methylamino-but-2-enoic acid benzyl ester (3.23 g, 15.8 mmol)
and pyridine (2.4 mL, 30.2 mmol) in THF (50 mL). The solution was stirred at 50°C for 2
hours then the volatiles were evaporated using a rotavap to yield the crude product.

[00245] Step 8: Benzyl 5-(4'-(1-(ethoxycarbonyl)cyclopropyl)biphenyl-4-yl)-3-

25  methylisoxazole-4-carboxylate: To the crude material from the previous reaction was
added hydroxyl amine hydrochloride (1.5 g, 21.6 mmol) and acetic acid (50 mL). The
solution was heated to 95°C for 30 minutes cooled to room temperature, extracted with
CH,Cl; and water (4 times, second and third time made basic with sodium bicarbonate).
Dried, evaporated and purified on column 0 to 20% EtOAc/hexanes to yield 3.3 g of

30 product.

[00246] Step 9: 5-(4'-(1-(ethoxycarbonyl)cyclopropyl)biphenyl-4-yl)-3-methylisoxazole-
4-carboxylic acid: The benzyl ester from Step 8 (1 g, 2.1 mmol) in ethyl acetate (10 mL)

was degassed with nitrogen for 10 minutes. 10% Palladium on activated carbon (0.2 g, 0.2
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cycl opropanecar boxylic acid ethyl ester:

| - (4- Brono- phenyl ) -cycl opropanecar boxylicacid ethyl ester (3.6g, 13.4nmmol),
bi s( pi nacwbabwyditser on (3.37g, 16. I mmol), and pot assi urCaast@n®31329 89,
29mol ) were conbined in 1,4-dioxane (30n.). The solution was purged with N
for 10 m nutes, and then (1,1"-bis(di phenyl phosphi no) ferrocene) -

di chl or opal | adl urré (0. SOg 0. 65mmvl ) was added and the reaction was
heat ed tr@mebo’canaé ectzamidb@ solutigi wavspaggndiyitphy draganoue Baligens Tihe dallepsy of

h t 00261
Step 5: QR SRR AN R g b RARLA K IESRBRLGe | (3772,
13. 4mmolrpactiaa wissislotededth ¢thatdiF afdaarbre (tBavlalsiezenisd prpua)ifilicctel thooaphex (2 M in

THF; 36.6 73. Smml was. a and the m xture was cooled to OOC.
2' - Met h;ﬂe%&néﬁ%ﬁ%ﬁé ld%m@wﬂ% THF (301L) was added over 1 hour

and_Lhe i igp 4951 t{be[@ VRAKEIUPRI-P- PRl okl Syl iRt s

precipitate anes was add uspension was filter tore
preci pi thipkenyddeyl}-opclopplanecagboxylicravidethabestanderthe mlé(ﬂronoS@p \96(015@ t | t I e

conmpoun 93% e..e. [0Q26 Ste : .

5o Brlonbmgiedh Gistushe BaR! vt Sed S04yt ttinabiod 6t B4 manoD: e

ethyl esifihe (ﬂ@%%ﬁﬂnﬁﬁﬁ%ﬂéﬂcﬁ etn?11§ﬁ1%p]ﬁ)(f C&su © 3985 Q14 Rsdl). mHxspbs 1.

Step 5 using 5 br ono henyl§hS net hyl - i soxazoi e-4- car boxylic acid and
(R -1 -o-wal ly:ateétt(h 801¢T for[l d@gﬁ@polsﬂ ¢propm temperature and extracted with water 3

| - 4 et ho I-S0Xxaz |']

bi phenyl%nﬂesyIr%ﬁe(?%a}(ng@agga%%c@%go nf}leva Oé?a:‘F@?oe%ﬁg’m QP% OB ltgayaccor di ng
to the puasaduiiticddsecoiubec) touBx BAPAE/hdx toSkel (UUSt bflﬂlre product (65%) as an

[ 5- (4- brono- phenyl)-3 met hyl -i soxazol -4- yl]-carbam c acid

(R) - | - o-aibthyt foampgn dggrgpn qrvmweu 4,5, 5-tetranethyl -[1, 3, 2] di oxabor ol an- 2-

Lo LA R IP PRSI Ry Biiho- oswor

| -{4" -] 3}11&%1{)&-!4-)4}-@y&))pl}opanbcﬂrhbxﬁicmwciﬁr ebb}fl)els&n‘(m g Blomawd) in5- yl ] -

b| IOhenylgI1 ?FB%W& Kf% ’('ﬁ%v g;)a(gie ﬂ@ﬁ@dé/@%?‘é‘g"r@ olnsplz%r%l?b The solution was

' soxazolyegreyhd o5 b@ *F@rn)’ hmf}s W tra QY E I RPFRABNES %&%%ﬂd%%%@w%fmhte%ﬁ er
(0.36nmmol) in 2:1 H O was added |'ithium hydroxide (1. Inmol), and the

reacti orhyvd/azchkirlcralceid T’ite argame tagepessadrisdend etvaporatod &t welkdi 208 gratne lplr@ducwas
Coen O e B e e ek LT USRS T . Nogoveor 0, and,
concent regh chﬁ)(ﬁiy}’zﬁnitnh)“—ls‘bkhi(ﬂ-scﬂ[fﬁﬁﬂﬁﬂ l-%@cmﬁﬁpa@éﬂim&llﬁ abid
(R - I -{4' -[14- (I -Cycl opropyl - et hoxycar bonyI am no) - 3- net hyl i soxazol -
(Compound 1)
[00249] Step 1: 1-(Biphenyl-4-yl)cyclopropanecarboxylic acid isopropyl ester: 1-
(Biphenyl-4-yl)cyclopropanecarboxylic acid (10 g, 42 mmol), isopropanol (100 mL),
thionyl chloride (6.8 mL, 92 mmol) were heated to 65°C for 4 hours. Sulfuric acid (20 mL)
was added and heated at 65°C overnight. The product is extracted with CH,Cl, and water
25  (2X) dried and evaporated to yield 10.8g of the title compound.
[00250] Step 2: 1-(4'-Acetylbiphenyl-4-yl)cyclopropanecarboxylic acid isopropyl ester:
To 1-(biphenyl-4-yl)cyclopropanecarboxylic acid isopropyl ester (10.2 g, 36 mmol) in
CH,Cl; (100 mL) was added aluminum chloride (10.2 g, 76.5 mmol) followed by acetyl
chloride (5.97 g, 76.5 mmol). The solution was stirred at room temperature for 1.5 hours
30  then slowly poured into water. The organic layer was separated and extracted 1 time with
sodium potassium tartrate solution (20 g in 250 mL water). The organic layer was dried and

evaporated to yield 12.6 g of the title compound.
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5-yl]-bi phenyl - 4-yl }-cycl opropanecar boxylic acid (Conpound 6) Step 1:

[ 5- (4- Bronp- phenyl ) - 3- net hyl -i soxazol -4-yl]-carbam c acid

1- cycl oprwpybsiiayiéiest er: Prepared according to the proeetarseodo®ssr? bed in
Exanple 1, Step 5 using 5-(4-brono-phenyl)-3-nethyl -i soxazol e-4-carboxylic
acid and al phanet hyl cycl opr opanenet hanol . [00265] Step 2 :

| -{4"-[4-(]-Cycl opr o yl - et hoxycar bonyl ani no) - 3- net hyl -i soxazol - 5-yl ] -

bi pheny| 085yl Step $e# odrésonneravysdsbpnybexdory opy hhiphenyled-canboaplis acidateor di ng

to the pr
[ 5-(4- bﬂoﬁgggﬁ%ﬁiﬂq}@f?}g 4 m@ﬁ% @(dxaz Ol?_x}/hc§ 1?950% (ﬁg}l Ber (Cll g g, 36 mmol) in
1 CyCI Oph@mylﬁ(m(]llyi) est lde(;"(awds zidlrd]bda(sé]iuﬁoﬁ pﬁbﬁoﬁtmathS”liy,l 180 rnrngl) Soﬁlulm
an- 2- n opropane OX I.C acCl et ester,
t he | Sol OB GRA S B léggn?lggwyvﬁa 5&‘50;?%5 PR st ¢ opR) né a
Chi 1 3Cel 100D GRRUM 30 HfindhcDBIALES %ntﬁx%‘é)r (560 T PHAAR RPRANiATRA and

enanti oner B. Enanti oner retention tinme of m nutes, enantioner B
had a rdtydrttchhmctalcnb Seidi B3 metabituélste Wad @2da] unsd g ‘tﬁ‘own bromine color

R e S R g e A G

procedure éjgfstﬁéhﬂggom olpganpl e 2 St ep 8 using enantioner B from Exanpl e
3a, Step 2 (I-{4"-[4- Icyclor)
et hoxycdméziﬁtaprﬂnbppeométlﬂﬂ - (slmaylgky@pol}ylbﬁﬂh@ﬂwlamlqn)put -2-

g]}/cl( roeo ﬁﬁtpjilgﬁq)’ﬁy‘g)’ﬁf pr|8 e‘%lcﬁoﬁ a%onﬁ:m)lng)?)b Al ternative Synthesis

3- met hyI 1g z;adar&myl)b dlbmbpﬂ)‘dlpl‘i’enyl Jcaptok PRy mcame@@rmmcﬂ)@ acid
(Corrpound 6) [0026@] e é RJ- al pha- net hyl cycl o anerret hanol : Usi ng an
anal ogoulchipieebang €90 )\/?QMF( { ). il shried 5@8 mgw!) werg-heaed fod 3)

FY oP ORI B S RAERHAL EMGIP L BEURSEY b OB ot atquo 10

| - (R) - [ 3tI()4o Brsolmop BeByy) amdirtEh Aydtohisils add hnadydhd fot alidisotiz gl aneidel bt -
cycl opr opéll -ethyl ester: Pr epar ed accordin S% to the procedure described in
Exanl e 1€ M8 a Startingimrjomal (wes pbesrpedbie kG M 3Thé§wytlom yax apPELe @bt boxyl i ¢

d s {:
(R *1 T 4ol Bl PRI ol AR AR B R L RRER R ras gae
yl ] - bi pheaylrindeyb i sclytddbopf Dpwﬁg&mho&yﬂt-aeenam ailcbmbmbzl mgno gDBeaanmdl)
according to the roced re dﬁécrlb Step 6. using

|- (R) - [@néwefi@ms éﬁ%lnyﬂ maohdp fHE (38 |T6i1%0§1ﬂpn€@r36 ﬁ?%afareplal
1 CyCI 0%19 Yihrud P\y ﬁtt efhe%qiat Ts[\f}e&%’v%ao?atéd Bﬁ’ta'ir@tqgﬁﬁ%l ield the crude

, 2] d|o aboro an- -yl)-phenyl | -cycl opr opanecar boxyl |c acid ethyl ester;
t he 20 product.

[00253] Step 5: Methyl 5-(4'-(1-(isopropoxycarbonyl)cyclopropyl)biphenyl-4-yl)-3-
methylisoxazole-4-carboxylate: To the crude material from the previous reaction was
added hydroxyl amine hydrochloride (2.9 g, 42 mmol) and acetic acid (50 mL). The
solution was heated to 100°C for 30 minutes cooled to room temperature, extracted with
25  CHCl; and water (4 times, second and third time made basic with sodium bicarbonate).
The organic phase was dried, evaporated and purified on column (220 g silica; 0 to 20%
EtOAc/hexanes) to yield 6 g of product.
[00254] Step 6: 5-(4'-(1-(propoxycarbonyl)cyclopropyl)biphenyl-4-yl)-3-
methylisoxazole-4-carboxylic acid: To the methyl ester from Step 5 (5.2 g, 12.4 mmol) in
30 THF (100 mL) and ethanol (20 mL) was added a solution of sodium hydroxide (1.5 g, 37.2
mmol) in water (40mL). The solution was stirred at room temperature 3 hours. ~ 50 mL

solvent evaporated and 200 mL water added. The product was precipitated out of solution
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enantionmeric excess of the isolated material was determ ned by chiral HPLC
to be 92% (Chiracel OD colum (97:3 hexanes:EtOH, |m/mn, mnor isoner

ret enti orwOi20®/2776mi n, maj or i sonmer retention tinme 32 mPaWUS2)10[080B2¥0] St ep
4 : (R-I1-{4"-[4-(1-Cycl opropyl - et hoxycar bonyl am no) - 3- net hyl -i soxazol - 5-
yl]-bi phenyl -4-yl}-cycl opropanecarboxylic acid: Prepared according to the

procedure described in Exanple 2, Step 8 using ](R)-(I- {4'- [4-(I
- eyel oprogydilwe hpkpellpheagid é(m)HéZ) _The product was 1solated by filtration to yield 4.6

3- et hyl - henyl - 4-yl } - cycl opr opanecar boxylic acid ethyl
oyl

ester). esi s of
|- (4" - { 40265R)Stkp (721-({]111—BFMeﬂ’(}El-myd(R)-Qt[hmnyl;eﬂhbﬁmdrbﬁilylm]lmﬁr)-lsoxazol 5-yl]-
met hyl -1i soxazol é hen - - ¢cycl opr opanecar btgxyl C acg %bConpound
8) [0027@]’ eyl '§ﬂ ¢y O?WPBPS %’é’rﬂﬂcj ISOREADY ﬁFStF"s&@?a rcid fian) Shdpam ¢

d R I s h
g?:}c 3((1 uz 3 0 aée gg rn:ﬁ]o lg'irpf 93(5(? mii%k a&&édq{ 2 Sﬂﬂf gﬂﬁreﬁ%népﬁ%dg N9 nhiBolh €
5-(4-br drmthphzﬁniylbﬂ 82 geffmmlmql);mdahmieayhplmpmwmdﬁ @cliod, dmd roRph)| The2-
chl oro- ph

o o BORT NS paReg %?i%pfﬁéﬁ%wr ERIE ) s SRR S At M o)

5-yl} - bipfhasy ! ifkot Am@ P&ﬁ@ﬂﬁé@&rﬁf Kapdated t8Glctt 5. P; epaicaficasapodhdg to the
procedure descri be e 1, Step 6 using

[ 5- (4- brieesel S¥ep Pt 1- {3' i&erfW)dﬂs@Rﬁd)henyl %hpfmbamlcmm)dsoxal01-5-y1]-
E)EZanyl bd ﬁﬂ?ngfrl i) Cﬁg%g)éx%r EtanX?rsgga e&sj I”fslo til_lf) iS-O(I:)Ia"OrplglPXS){elI'%YO%Ill gPerpOP(%A2 g, 10

I -(4"-{ 3m1MBI)h1y THFBORIE), MeDH (10 Iﬁlﬂ?W@ﬂEﬂd@&l'Neﬂlﬁe k)50 mmol) in water (10
et hoxycar bo | am no] -.i soxazol - 5-yl } - bi phenyl -4-yl)-cycl opropanecar boxylic

aci d ( Cdhb spjutopge hgitedgody® @for(ﬁabloum(z by SOyt igmr wAPeoRiEd IO Y | ) - et hanol :

T A e T B f, QaRATPLS. Hb
[ 5- ( 4- Brveasakrizd enyg Ieyalﬁmrted de the peodazowladdpur fleddgrdobmiic claoimdtogFphly (( 2>

g;;%rg@ry%h@%( eag%/slj))togeg% 35%*ster fPlgrgﬁ)ar ed according to the procedure
(R -1 - (Zrddh ik 4o ?ﬂﬁnfembf Phenp. Me%ﬁann{zk) qmtff»ﬂ(&hpﬁm AMhnlo)-

3-nmet hyl -iso azoe4carboxyllc acid he isolated rater was purlfled by
pr epar atisosazéiP3-gl]-hiphenyl-&-ahicy doptopadecwboxylic(:3:8] ﬁ:ompdurma&)anes EtOH) to

the titl 75]. St 3 : .t o . .
(5 £ St gfes 3 Prpmiooohens DrysBraningessioaityis: PusisRy PRI ani nol
i soxazql45 yis}snahamyhrsgowwm%@ GRAIORARSSIRERAABHILG, 2ci d et hyl ester:

Pr epar ed according to the procedure described in Exanple 1, Step 6 using
[ 5- (4- Bromophenylacetonitrile (5.0g, 25.5mmol) and tetrabutylammonium bromide (0.41g,

1.3mmol) was added, followed by 1,2-dibromoethane (3.25mL, 38mmol) dropwise over 10

minutes. The reaction was stirred at room temperature for 2 hours and then worked-up to

give the title compound.

[00258] Step 2: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic acid: 1-(4-Bromo-phenyl)-
25  cyclopropanecarbonitrile (5g, 22.5mmol) and potassium hydroxide (5g, 89.3mmol) were

combined in ethylene glycol (70mL), and the reaction was stirred at 180°C for 4 hours. The

mixture was poured into H,O, acidified, and filtered to give the title compound.

[00259] Step 3: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic acid ethyl ester: 1-(4-

Bromo-phenyl)-cyclopropanecarboxylic acid (5g, 20.7mmol) in EtOH (50mL) was treated
30 with sulfuric acid (2mL), and the reaction was stirred at 75°C for 1 hour. The mixture was

worked up to give the title compound.

[00260] Step 4: 1-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-

cyclopropanecarboxylic acid ethyl ester: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic
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br ono- phenyl ) - 3- net hyl -i soxazol -4-yl]-carbam c acid (R)-
1-(2-trifluoronethyl-phenyl)- ethyl ester and

| - [ 4- (4, W0,26t00gt16aet hyl - [ |, 3, 2] di oxabor ol an- 2- yl ) - phemgir]ts2010/037309

cycl opropanecar boxylic acid ethyl ester. [00276] Step 4 :

| -(4"-{3-Methyl-4-[(R)-1-(2-trifluoronethyl-phenyl) -

et hoxycar bonyl am no] -i soxazol - 5-yl } - bi phenyl - 4- l%)g; cycl opr opanecar boxylic
aci d: Pr e%éir@éyle?é@bﬁ Pt d 3rdenmeld tp&(a@é@mate)(h%@r@n i(iv)é .ilf- 1oaekplaad potasiivy g

using | -(4/ -{3- - "4 ORI T -

12 B po ot Poabinsd i Lidisnna G0mp: M solytgn wey pyreed

- bi phenw Ny fgr-10ay @@ @dahacdr Bokydipkengtphdsgtiyferaster). Exanpl e 6:

Synt hesi f 1-{4' -[3-Methyl -4-((R)-1-phenyl - et hoxycar bonyl ani no) -
isoxazo|d§@3%0paliﬂd&%a9:\(/5&% %-émf%wﬁ@gﬁﬁ%ﬂdﬁhma%%w ﬁ(ﬂtﬁ&ﬁﬁ%ﬁrﬁf%n

[ 0027%7] 1A od sabid < Bronmm- - G L{®, Red hyl ester:
To a%solzﬁi%(?%sh %%llhetao'gl %3\7{3 Hﬁ_ ’rfgir]rg‘g%%%] Fﬁg%géal?g;%@mjlf/ ?EOQDIC\/%{ (201) at
Q0C was ledaed), godd tmntitlgdpingeur(d@0% i n m neral oil; 0.72g, 18.1nmol), and the

m xture was irced. for i hutes, .1,4-Dib tane. (1.Q7 . Ommol ) was
naded, - AGuren SR B Tl uBRb i 5 S SR e A3 Toemur o5
Once no StAhhbl) SvaARIBSIVEY iﬂ@HF%@(ﬁﬁLPBo@ﬁf&'rﬁét%ﬁ%hlﬂde%onfp’[@c (MVKIUTBE WS

wor ked up with Et OAc and aqueous 10% HCl, and the crude material was

puri f i edBoymls; 13 amgblwashiddera eod thaphixture wgs veolehie Q°Ct 126 Medinpansinphe@r278]

Step 2 @ k- [ 5 hyl ol 3, 2],di | an-2-y1 ). phenyl ] -
cyel Boerft bty TR ERGRERH wkd et TR AR ol 08 FEe

procedung td6sdtd b biggid withEx amik @redipiatee Hekabsd Wg added, the suspension was
| - (4- br ono- phenyl ) -cycl opent anecar boxylic acid ethyl ester and )
bi s(pi n Hdegre Q) BByt pre[cgg‘gl’peg}m(gﬂ)@gegﬂt:mg filtrate was concentrated to give the title

| -{4"-[ ?f:'o%ﬁ;top Jlm‘b%(‘% Rk 1 - phenyl - et hoxycar bonyl am no) - i soxazol - 5-yl ] -
bi phenyl -'4-y ﬁ{-cyc opent anecar boxylic acid ethyl ester:

[ 5- (4- briore2|Btepyt )5-G~Brdrhyphsoxii3aheth4l-isbkamdubdrearbaaiid acid (R)-1-o0-

(R) -1 -phepyl -ethyl ester (0.077g, 0,6 19mmmol ), 1-[4-(4,4,5, 5- :

tet rlénettﬂb%{-efhya sStoy:dropapbisspahttyhs PTEdHfF P@%%F%bﬂeﬁﬁ%@% ArYexy 145 ELaci d
ethyl esy er b/ GthoQfiRdy!) B-RA3MRIshx a4 ROLB S LB EMPRIALE-t4191-Q88%!. O- 48mml )
were conbined in 2:1 DMVEIH O (3nmL). The solution was purged wwth N for 5

ni nut es,[0&ad] Stepf: 1-4#'+BMethylidplBintHprdgpthoa)cpebdadinined)sokdzd22y)-
ST ST T R T O M T
P.O H Z : cé}%%ﬁg? WREkbdAn Ek@hbRWEStdpY Sidd [B(498bmeHRARY- SahaRlisoRizenyded t he
20 yl]-carbamic acid (R)-1-o-tolyl-cthyl ester, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester, and
tetrakis(triphenylphosphine)palladium(0).
[00264] Step 8: 1-{4'-[3-Methyl-4-((R)-1-0-tolyl-ethoxycarbonylamino)-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid: To 1-{4'-[3-methyl-4-((R)-1-o-tolyl-
25  cthoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid ethyl
ester (0.36mmol) in 2:1 MeOH:H,0 was added lithium hydroxide (1.1mmol), and the
reaction was stirred at room temperature until no starting material was seen by analytical
LCMS. The mixture was acidified with 1N aqueous HCI and extracted with EtOAc. The
combined organic layers were dried, filtered, and concentrated to give the title compound.
30  Example 3a: Synthesis of (R)-1-{4'-[4-(1-Cyclopropyl-ethoxycarbonylamino)-3-methyl-
isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 6)
Step 1: [5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid 1-cyclopropyl-
ethyl ester: Prepared according to the procedure described in Example 1, Step 5 using 5-(4-
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[00280] Step 4 :

| -{4"-[3-Methyl -4-((R) -1 -phenyl - et hoxycar bonyl am no) -i soxazol -5-yl ] -

bi phenyl -Woybio/@ywh opent anecar boxylic acid: 1- (4'-[3-meChgus2eo(0sRp9

1- phenyl et hoxycar bonyl am no) - isoxazol -5-yl]-bi phenyl -4-yl}

-cycl opent anecar boxylic acid ethyl ester (0.060Cg, 0.1 Immol) in 1,4-dioxane
(2m.) was treated with IN aqueous LIiOH (InL), and the reaction was stirred
at 6C0C tsomerihghl)-3mesthylcisquserledhoarbenyliswed a5gl aihai ca gel chr omat ogr aphy

(0-50% e the title conpound. Exanple 7: Synthesis of

| -{4"- ?%@ﬁﬁ%‘ &%%&?‘a@%ﬁgnyl et hoxycar bonyl am no) -

i[ soxaz fl [0@63] Step:2pll-E{m'y[4-(4—@&(%]lopmq)|ybbﬂioiaﬁ(gﬂhbbﬂxmllé© ﬁflieﬂl}(lﬁﬁlgfaﬁalrl-‘]ﬁilylfw)
00281 ep 1: | -(4-Brono en obut anecar boxylic acid et y ester:
br epar e BRI b(cygomaaeweéwl AL e bEeT: A TR NP i 1 usi ng

t hyl 1
o1 Ao b A RBRE G2l

cycl obutydhembahoxagld tepdomoptlefhyl esteeand P4 bt éd-atrawmetiyihg t o t he procedure
describ in,Ex le 2, St usin . )

e be o DA G By 2r bR e ligprigietud papr: hesolated

bi s( pi n%ﬁﬁbﬁél@d@'t@&f@&ﬁeh@%@@ﬂmaﬁv@ﬂiﬁc using a Chiracel OD column f97 3
| -{4" -[ 3- Met hyl ((R) -1 -phenyl - et hox carbonyl am no) -i soxazol -5-yl ] -

bi phenylheliaI}dS}El@W It@mwai@@@amtmwm encaoiadtiempyB. lewndpmePAdpdraeteaicoor di ng

to t] roce e.descr i bd| Ste u5|n
[ 5- ( bron%0 enynf %3 enan ﬂmFr ]?S%X(%g%zr%tlen%dn car%la % aci d
( R) - | - phenyé- SiéﬂilBl (IE)SI-%' [ar(g ¢ydlé|pl(0ﬁyl4et505yda@b61@ﬂﬁﬁﬁlyd) =3-methyl-isoxazol-5-

[I,3,2]di oxaboraol an-2-y enyl ] - cycl obut anecar boxylic acid ethyl ester.
[ 0028 4] yj;[—bwh&nyl 4-yl}-cyclopropanecarboxyllc acid: Prepared accordlng to the procedure

Ib| E)ﬁe ngll?ﬂe%.éer Eq%? k) ;%% @et éﬁ{e%@ %ﬁ%&gﬁ%@%@ (P%r epar } g%: (S:g(:){%(‘%i;' gg_ {?éﬁ%(]kll_e
proced u rc@cld»pmplyl biddxydartiongpliro )63 -nistigp-isbxusdlidgyl]-biphenyl-4-yl} -

| -{4'-[3- th | - - heny et hoxycar bonyl ani no) -
i soxlézoICyS Oﬂcipaﬁ‘?cﬁﬁj@wlllc ﬁ‘P@F‘}hy 8&)-obut anecar boxyl i ¢ acid ethyl ester.

Exarmle@x RBBeANRrRitive Synth fR14'41Cl -
|- {4 -[4- () Pohex§ RCRORy Ear byt ant nb) < 3- et Ry soxazol -

5-yl]- b|q®h@mchrm1yfla}mmyt Bapetchphmewmbéml] blphanylel4 y CecyolopmopMecid®xgbs St ep
1. [5-(4- B({g(?m Bhen -3-net hyl -i soxazol -4-yl]-carbamc acid 1-
cycl ohex3f Prepared according to the procedure described in

Exanpl e O[dozﬁﬁtmpi gsy-ﬂ?h&nﬁ&h cga@%6 ﬂbﬂnktl?anﬁpt[ﬁk‘{ﬂg ASBARLE prbusdIrBOXY i €

acid an cycl ohexyl et hanol Step

20T (10 e DNIPE AT DN MAima )35 rieDtopy L ety bspaeLitich

was reduced to give (R)-alpha-methylcyclopropanemethanol.
[00268] Step 2: 1-(R)-[5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid 1-
cyclopropyl-ethyl ester: Prepared according to the procedure described in Example 1, Step
5 using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and (R)-alpha-

25 methylcyclopropanemethanol.
[00269] Step 3: (R)-1-{4'-[4-(1-Cyclopropyl-ethoxycarbonylamino)-3-methyl-isoxazol-5-
yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 1, Step 6 using 1-(R)-[5-(4-bromo-phenyl)-3-methyl-
isoxazol-4-yl]-carbamic acid 1-cyclopropyl-ethyl ester and 1-[4-(4,4,5,5-tetramethyl-

30 [1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester; the
enantiomeric excess of the isolated material was determined by chiral HPLC to be 92%
(Chiracel OD column (97:3 hexanes:EtOH, 1ml/min, minor isomer retention time 27 min,

major isomer retention time 32 minutes).
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bi phenyl - 4-yl } -cycl opr opanecar boxylic acid ethyl ester: Prepared according
to the procedure described in Exanple 1, Step 6 using

[ 5- (4- br owo-2ptoemdyi6) - 3- net hyl -i soxazol -4- yl]-carbam c a®Cu®/US2010/037309

1-cycl ohexyl -ethyl ester and |-[4-(4,4,5,5-tetranet hyl -

[1,3, 2]dioxaboro|an 2-yl)-phenyl]-cycl opropanecarboxylic acid ethyl ester.
[00287] St ep

| -{4" -] 40f(2|701 c%tep hBIy1-{#t Hdi yexslonyiopy hethasycagborxlagaing) shwmg thyil-ispxarql-S-

bi phenyly ]48%)5 en fl%ég gﬁpgﬁ@?%%gwgbrﬁc Q@hdl’reﬁﬁr%ﬁ %E&leﬁg 0% {hg'p?(gcehﬁ)ret he

procedu

| -{4" - [ Aepdriteych henple-2e Stopxsywsarda@)y(|l - [’ﬂle——@fclopropyl ethoxycarbonylamino)-
-cycl opropanecarh c acid ethyl

ren; E 2?” _EIXHE%G'Z gog%lf]éﬁai\ﬁ@ﬁnyll 4 yl¥|cyclopropanecar oxylic acu? X%l {ester

| - [ 4'5 |40 I HEb -3-
bi phenyl 4- ¥4c§¥ﬁﬂ018§lggg%gina box?/ri?(gr%lil:llogé?léoé%oungxggarf)g%gg]moéﬁep 1

[ 5- ( 4- Brioethypsexg4o) Sazl]frbiph)ehyl Q-Qhazy@lopﬁomqecadrdmm acld((Cdntp@nnglIS)est er:

Al iRt M é—@-ﬁ&m PhFERkaTBr DS hlsoSak FESame 3Hd BERGr 1 "

al cohol .chil§1@ZsiRin ﬂg?est'er Prepared accordln? to the procedure described in Example 1,
| -[4"-(4- Benzyloxyc onyl am no- 3- et hyl'-i soxazol - 5-yl ) - bi phenyl - 4-

yl ] - cyclSsgn @pangés(ﬂﬂmmbmhe@sdb -3-re¢thyllisesrele-4-rrbpalis dculond (B)- ﬂag[2t o the

procedur g, des d Exanple 1, Step 6 using
[ 5- C’ bf%l 5%%%@? th nEthyI-lsoxazoI 4-yl]- carbamc acid benzyl ester and

| -[4-(4, [402521%&%12{ et fayi(R)1-@3- @llldmpnampbmxﬂcaybbnﬁbﬂmd]ls-methyl-
cycl oprogpanecar boxylic acid ethyl ester. [00290] Step
|- [ 4" - (450arokT-skRinhemilyv Wrcxeloprapanpsarbpxdiczacil: Psemr§d Hicpridrgfo-the y |

: ﬁyc' opr 98&@8&3{&98{%&18 E%ﬁlﬂle PSR GG ABCQANHLEY- fHend NS -RERFELNESofgSCr | bed
| -] 4 (Qﬁlpwbmhmmymmdn@aﬁmmqﬂﬁnmﬁm estaamd Zief1:-Barpdyy-

g;gggggkycwpk£&6 &Lgl;gggggggrboxyllc acid ethyl ester. Exanple 10:
(S)-1-{4x 1@'5‘ EJh%BEQPl’- (A SOPYIRALRQRY 1 8BL R DhioPoMBiIY-ph iRz ol -
5-y|]-biﬁ%en -yl }-cycl opro%anecarbogy |3Q;ci 0(%bng§hhd @??[00291]

Pr epar echthmmammlamlnnhmmam&w}-budwyl #tybdeyiclopErpanpicarlyxyBe epid8 usi ng

enantlo A fr Exanple 3a, Step 2
ngf gq%propyl et hoxycar bonyl am no) - 3-

rret hyl - mxs’:}zmbp Pyl 1-p2- mﬂﬁmblroﬂmuly} pheal)-iaabR PRSI QPIbidingei the et hyl
ester). anpl e 11: Synt hesi s of

| - [ £0-( mrezgﬁsiu@pi%@qud@ Fesayplkers Stopl auring2 Strifbiokgmetbphaestsiphenonc.
1) DR 3 RIS ISR SRS oS AR o) o
cycl opr qpmurfsemhyihyﬁphaiyl) Bmepasiad Pagresdicogrding tohle prloosRetd&caBSLihi bed in
Exanpl e Exarnple 1, Step 5 using (R)-1-(2-trifluoromethyl-phenyl)-ethanol and 5-(4-bromo-phenyl)-
3-methyl-isoxazole-4-carboxylic acid; the isolated material was purified by preparative
25  HPLC, using a Chiracel OD column (98.6:1.4 hexanes:EtOH) to give the title compound.
[00275] Step 3: 1-(4'-{3-Methyl-4-[(R)-1-(2-trifluoromethyl-phenyl)-
ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl
ester: Prepared according to the procedure described in Example 1, Step 6 using [5-(4-
bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid (R)-1-(2-trifluoromethyl-phenyl)-
30 ethyl ester and 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid ethyl ester.
[00276] Step 4: 1-(4'-{3-Methyl-4-[(R)-1-(2-trifluoromethyl-phenyl)-

ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid:
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Step 5 using 5-(4-brono-phenyl)-3-nethyl-isoxazol e-4-carboxylic acid and
cycl opropyl carbinol. [00293] Step 2 :

| -[4' - (4-vOpchopopy| met hoxycar bonyl am no- 3- met hyl - i soxa?orABS2410)037309

bi phenyl - 4-yl ] -cycl opropanecar boxylic acid ethyl ester: Prepared according
to the procedure described in Exanple 1, Step 6 using

[ 5- (4- br onp- phenyl ) - 3-net hyl -i soxazol -4- yl]-carbam c acid

cycl opr dpgraed #seprabeg ©rthe acpdyra desgribedsinsExagle Aeytply B using 1-(4'-{3-methyl-

[1, 3, 2] dzi-f{iézfig(ﬁ?[hﬁﬂal%h}’e'tﬁyll%ﬂ%}ﬁithSXfJa?o%%ﬂﬂ&ﬁ%&&éé’lL:%-91}@“8ibﬂen§z‘i-tﬁ§h)-est er.

[00294] S

| -[4' - (LyCpptappnapydorelihaciy etuybesmyrl am no- 3- net hyl -i soxazol - 5-yl ) -
bi phenyl -4-yl] -cycl opr (éEanecar boxylic acid: Prepared according to the

| :
or 0CodurEAARRIE 67 SEBiteNS o) by -0 Methyldy(RIlgphegyEethoxyearbonylamirio)-

| -[4'c- (4q ' - | \-&ny! ) - bi phenyl - 4-
[4'5 (4s&bﬁ%l°§gl§§%iglg§ﬁy}li'9?%5??@9@%&3@&%&;“@%{% n(gl%%‘lﬁﬁﬁnd fyY! ) - bi phenyl -4

yl ]-cycl opropan ester. e 12: Synthesis of

| - (4" - {40207 (SKep/bt hgdBrpimerphenybtdyolopentanecarbarylivajci@ ethyl ester: To a

thyl -i l.- 5-yl } - bi | -4-yl) - I baxyl i id d
13) L oo2oBoeeEsmit + b SRttt g P e R ROV Copag O s Sddifoan c
acid | - (s3diudeh (B2 nin@hivil; 0eRkers. 1R RAPRERAHRGERIUM Rs §tfrddBr P ocedur e
described in anple 1, Step 5 usin

5- ( 4- br amowfsheh§iDibnrebutape {1 -@Bnhz%gmnml):wmyd,i anddled tgaetroh Was(spirred at

met haxyphenyl ) et hanol . éOOZQG% tep 2 ;.. . .

" (] BRI R ey SRR Rl Srammemytest weysosn huenyrisb sy
5-yl } - birpheany wad woredaypok @p Eapas esasidesyd 109, aidart thy kruds heréridPivapar ed
according to the procedure described in Exanple 6, Step 3 using

[ 5- (4- brivwbicp ke sificy 2ol chiempfppraphy foagine the_tiflcjcopwepidyi ¢ aci d

I - (2- et - Yia 5. i3l -2-v])- -

t et ranet@%ﬂ[ﬁ?@%ﬂ? gé(?l%bsr g?{{ﬁﬁ‘f I )[Lghzi%@??ﬁ%@g%o%y gr})ahneg(‘{gr boxylic acid
et hyl estyelopeh@fiboStlizmcid ethyl ester: Prepared according to the procedure described in

| -(4' -{4-[1-(2-Met hoxy- phenyl ) - et hoxycar honyl am no] - 3- et hyl i soxazo] -

5- y1 55 bi 224%99 ? -ué%Ho@r@%ﬁ@@ﬁ%bﬁﬁwn&@%ﬂm%ﬁ'ﬁ&Pléicft%yé@éﬂ@awg to the
pr ocedur&s(?ﬁggglgtg drBn Exanpl e 6, Step 4 using

|- (4" -{4-]1-(2-met hoxy-phenyl) -

et hoxy c dn2a9\Stepi nbi{4'3B3akkethyl-4-EB)-d zdiensl-gthpx péarhemylhmdno)tiyoxayek-BpHopanecar

oo T oS cFob G R Ro Rar Y IBIES L c-romo-peny-2 vty
Sérgx)(/(égﬁcg%gﬂé@gﬂ?@}bgggg?é gli()ég-"p{l:bﬂylf&m 8§t (0% 7k)0.cyaheP! epaegarnoxylic
[ 5- (- Brtomemeshelrly 13, 2Igionebarglani spahond keydlqpesanpesnbasykie peidicthyd ester
(0.079¢g, 0.23mmol), and potassium carbonate (0.066g, 0.48mmol) were combined in 2:1
DME:H;0 (3mL). The solution was purged with N for 5 minutes, and then
tetrakis(triphenylphosphine)palladium(0) (0.022g, 0.02mmol) was added. The mixture was
purged with N, for an additional 5 minutes, and then the reaction was stirred at 90°C in a
25  sealed tube for 1.5 hours. Aqueous work-up, followed by silica gel chromatography,
provided the title compound.
[00280] Step 4: 1-{4'-[3-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopentanecarboxylic acid: 1-{4'-[3-methyl-4-((R)-1-phenyl-
ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-yl}-cyclopentanecarboxylic acid ethyl
30 ester (0.060g, 0.11mmol) in 1,4-dioxane (2mL) was treated with 1N aqueous LiOH (1mL),

and the reaction was stirred at 60°C overnight. Acidic work-up, followed by silica gel

chromatography (0-50% EtOAc in hexanes) gave the title compound.
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trifluoronethyl-phenyl)-ethyl ester: Prepared according to the procedure
described in Exanple 1, Step 5 using

5- (4- br ormwophevgii o1 3- net hyl - i soxazol e- 4- car boxyl i ¢ aci dpamaiS2010/037309
[4-(trifluoronethyl)phenyl]ethanol. [00299] Step 2 :

|- (4" -{3-Methyl-4-[I]-(4- tri fI uor onet hyl - phenyl ) - et hoxycar bonyl am no] -

i soxazol -5-yl }-bi phenyl - cycl opr opanecar boxylic acid ethyl ester:

Pr epar edExeeRe di ﬁ@nfth@ﬂ@ ﬁ&lﬂf‘ o@eﬁfﬂ@’lrﬂb&&'ﬂHé@nyhe@%émrbo'ﬁyla@ﬂ'&‘ﬁ' 3 using

5 RO TR S AR oo ] il
¢ actd sthy {$2232¥4‘4?523‘°2%‘f“@‘°3“@?;;°2’2? Pri el rinsian ittt
HPLC, us%Cﬁgyglgéﬂ thegproggdugmdes @ dsnlliéf%%lﬁl?sg &@L\kw%et@ﬁﬂri de engnf i oPrer A

and gnani,Q lacGRRMLH ARl n@ pKeetention tinme of 30 m nutes,
enanti onmer %ﬁ;]en ag retenti onlftﬁi ol?d 50 mi nutes.[00300] Step 3 :

| - (4" -{36082] Iﬁthpn [H[4-(4,455:5- Tbuamﬂaﬂﬁy,B;MENW()mBuhl)ﬂqurdeyI am noj -

oxazol I .- 4-yl cl opr opanecarb acid; Pre
oone Ay RiobulinbeRtERtt fad gl HisSH PR GHRENL & BB RAuE R hETin | orrer
A from @%@ﬁﬂﬂléﬁ ]Siep &uﬁﬁg 3- (I@Jb‘roﬁlf} -phe 321) @?&Mta&‘cﬁrboxyhc acid ethyl ester and
1-(4-trifl uoromatg?ll - phenyl) - et hoxycar bonyl am no] - i'soxazol -5-yl'} -

bi pheny|bigpipagolaty bpompanecar boxyl i c aC| d et hyl ester) Exanpl e 14:

Synt es rorre he

et ho@yc E‘ggﬁ #tgér?hl {{§ gﬁ&% %5([({{?' -Ibl D éﬁtﬁz‘ﬁcar l¥ylf'/'%ll ogyl%(%)an%(':samoxyl ic
acid (lepnw}aulﬂ) c&&leﬁﬁkhheara@gn&mcﬁpmwm@ tPeepahl Rcedagubehgescri bed in
Exanple 6, Step 4 using enantioner B from Exanple 13, Ste

2
(1-(4" - {IEOCP@PWGSQIﬂ[qd-l{l Expimple| 6y Stepriet iy Lpehgmp=phenyl)-3 mgthyl isoxazol-4-

th | boxy!
e .OXVC% f@ Mérﬁfpa@@éggﬁlpﬁ&é%et % aﬁa@*ﬁ'{h 545 YdehnfetfhoPr opanecar boxyl i c

acid et ester) fési s

|- (4" -{44[3l 2]&i3x@tﬁﬂl®n-@hﬂb‘rphényd}]t mmhuwnbmlyd@ﬂm roid-cBayl ester.

met hyl -i soxazol - bi phen I cycl opr opanecar.boxyli.c aci d_( Conpound
15} B0 st axtes 41 1 o O DI R HRS RO ST b AP SR S-SIT- oF

3- acet y'lﬁﬁﬂ@xﬂ*’l‘lﬁilhy?clébﬂtaﬁ@é&r%é&ﬁﬂtﬁcld PrOEEbANGb: e GARIpIRERREAL Ur e was

added sodi um’bor‘ohydri de (approX 67 eduivalents), and the reaction was

stirred deseritegpn Exampled, $tepot waimput-¢4'- [3Aq¢1hyiu%-((Mflkphqnybr ovided the title
St ep

d.. [003
[ a- BeBBEHERO 5Byl odintpod={y ssbuptesshonic sid el

| - (3-cyaRpephenyl)- ethyl ester: Prepared according to the procedure

described in Exanple 1, Step 5
20  Example 8: Synthesis of 1-{4'-[4-(1-Cyclohexyl-ethoxycarbonylamino)-3-methyl-

isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 2)

[00285] Step 1: [S-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid 1-
cyclohexyl-ethyl ester: Prepared according to the procedure described in Example 1, Step 5
using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and 1-cyclohexylethanol.

25 [00286] Step 2: 1-{4'-[4-(1-Cyclohexyl-ethoxycarbonylamino)-3-methyl-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 1, Step 6 using [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-
yl]-carbamic acid 1-cyclohexyl-ethyl ester and 1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester.

30 [00287] Step 3: 1-{4'-[4-(1-Cyclohexyl-ethoxycarbonylamino)-3-methyl-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid: Prepared according to the procedure
described in Example 2, Step 8 using 1-{4'-[4-(1-cyclohexyl-ethoxycarbonylamino)-3-
methyl-isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester.
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usi ng 5-(4-brono-phenyl)-3-nethyl -i soxazol e-4-carboxylic acid and

3- (Il -hydroxy-ethyl)- benzonitrile. [00304] Step 3 :

| - (4" -{4-WD-208/@ymwmo- phenyl ) - et hoxycar bonyl am no] - 3- et IrgTAISS@RA3 309
5-yl }-bi phenyl - 4-yl)-cycl opropanecar boxylic acid ethyl ester: Prepared
according to the procedure described in Exanple 6, Step 3 using

[ 5- (4- brono- phengl) 3-met hyl -i soxazol -4- yl]-carbam c acid

| - ( 3- cy dvumiple By Pynthesiy pf E44'e(d- laﬁmloxyqarmnalaynswemﬁ%wazol -5-yb)-
1,3, 2] Gtgpﬁ@%ﬁ%%ﬁ@yﬁoyﬂ&paRQ&‘ileylyiféya%icPwo‘}Rﬁ‘&ﬁﬁﬁ)bOXY' ic acid ethyl ester.

[00305]

| -(4'-{ 40([238] (Sie@,tarﬁaﬂphmmb -pheayip8yinarhy b ivyk sdvl-dofl}-carbaiiiy heiddanaylo| -
5-yl}- blphen | - 4-yl clopropanecarboxyllc acid: Prepared according to the
pr ocedurt§tede @pﬁqgg&cqqlig qrgqeé)r%ce glieébsqlhgglmlgxample 1, gtep 5 using 5- ZE

|- (45 {%rl)llno-fp% @i‘@% WX&Qale%ﬂQ&‘a)fﬁfB{ﬂQ% @M BRhzyl alcopol.

3-nethyl-1so - bi phenyl cycl oproparniecar boxylic acid ethyl
ester. HuRyl e @: 1- $y'|°(t4l=ié@12$l(rxtfcarbonylamlno -3-methyl-isoxazol-5-yl)-biphenyl-4-

| -{4"-[3-Meth -p-tol b

| sonaro el AR pabeRtpos Rl LR B RS A A he ke hedresssisound

16) [ 003QfhcrHc@Rn Exarhfel s&pmlsydzg @t@%@ho ReSARDadcBECRs 604 59 t he
a

procedure described In usi ng 4' - net hyl acet ophenone.
[00307] csr@pllQaCIde@Z(yMBﬁ(ﬁTﬁ—lpHeW§536m¢1?j’1-[|1§03ddma arolphi2-ylanpbemilk aci d
|n E1>9a ﬁyngEro\{Jg{leca%xxﬁfsgcg{iethy[ epar ed according to the procedure described
5- (4- br qoReN r&teyts) 1-%4'n(at1heﬂ ¥@bohphafhifashasthlyl-tsoagidl- 5yl biphenyl-4-

(R -1-/?-tolyl-ethanol. [00308] Step 3 :

| -{4 [3’J]VEY4%K0R3'Q‘(°R}’WXY§)W@6 7 PrenaprshagectidBiedy thapraesdursdsegaad in. v | -

R o T e
[ 5- (4- brigptenphéyy-JycBprgtahydarbexgkiazal eyl ydtdr. car bam ¢ aci d
(R-1-/?2-tolyl - thyI esterﬁ%nd |, - tetranet

(R 5is5) diaembleni e oF sRand I (i iV sloepmy e AP sRUN g lageing)-dumeivhss o

[ 00309] ish@Ro5-y1]-biphenyl-4-y1}-cycl boxylic acid (C ds
|- {4 -] 3°NBt ?1'4? Y Sy P e A o ol - 5-y1 ] -

bi phenyl [00¢9wl}remwd opoohenedhe bmcydlurc decritied #riepamdd2 8icpBasing to t he
procedure descri

T SR ORI Ot Q151 2 oty 24T BeRg PRy hgpexyearbonylamino) 3

| sOX aZO'm@thM'—&o@zBIhS‘—@Y]Lhﬂhéﬁb} 458 Y6V DB OPARESBE LA CetRicgiept hyl ester.
Exanpl e 17:" Synt hesi S of

| - { £0- [ Exaseplg L1 4SyrtRpsis of 1-{6t(g Cxderyeprmiboyycanberyjamino-3-methyl-
s oee bl DDA Gl R RRBRST OB BB CETPELT AT o
descri bgoo2v1) Step 1: [5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]- carbamlc acid
cyclopropylmethyl ester: Prepared according to the procedure described in Example 1,
Step 5 using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and cyclopropyl
25  carbinol.
[00293] Step 2: 1-[4'-(4-Cyclopropylmethoxycarbonylamino-3-methyl-isoxazol-5-yl)-
biphenyl-4-yl]-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 1, Step 6 using [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-
yl]-carbamic acid cyclopropylmethyl ester and 1-[4-(4,4,5,5-tetramethyl-
30 [1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester.
[00294] Step 3: 1-[4'-(4-Cyclopropylmethoxycarbonylamino-3-methyl-isoxazol-5-yl)-
biphenyl-4-yl]-cyclopropanecarboxylic acid: Prepared according to the procedure

described in Example 2, Step 8 using 1-[4'-(4-cyclopropylmethoxycarbonylamino-3-methyl-
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Exanple 2, Step 5 using 3' -nethyl acet ophenone. [00311] Step 2 :

[ 5- (4- Bronp- phenyl ) - 3-net hyl -i soxazol -4-yl]-carbam c acid (R)-Untolyl-

et hyl estwo:20fv@pmied according to the procedure descri lpeu/usrolm0arsp e 1,
Step 5 using 5-(4-brono-phenyl)-3-nethyl-isoxazol e-4-carboxylic acid and
(R-I-mtolyl-ethanol. [00312] Step 3 :

| -{4"-[3-Methyl-4-((R)-1-r-tolyl-ethoxycarbonyl am no) -i soxazol -5-yl] -

bi phenyIls%ﬂwl}i'bfl)thllﬁﬁﬂﬁlpﬁﬁﬂc?é’ﬁ rgnan%caéthah@@ﬁgilethé%@%@r Pr epar ed accordi ng

'E g E Zebﬁ&?ﬁggggygﬁgghp ?ﬁl 4{\_ -[1- Olfl_ ﬁi g‘tp?@ngl? %Q{rﬁrigcarhoaylamino]-}

(R) - | - mmedhyl-isekduoll- Seﬂ}-bipl&ﬂﬁl-#-y[)%y@ﬂ),pﬁoﬁalﬁchﬁidxyﬁehﬁ;zll(Compound 12)

[1,3,2]di oxaborol an- ﬁ nyl 1 cycl Propanecar box;ﬂ ic acid et hyl ester.
[003 13] [ngﬁ 1: [5- (4 romo phenyl 3-methyl-isoxazol-4-yl|-carbamic acid 1-(2-

I-{45-[ ?lnMi’lBQ;Y lp‘hé‘n 1)- e§tent qu%ﬂar@(f QRUNGA BARY }é AR abRABAFR! E)éﬂ)ﬂl%}l

bi phenyl cycC opr panecar Ic acid: Prepared according to

pr oc edur&tepjéssmg 56(é hmmﬁap@muylwGnetEylepowzulsféhgprboxyhc acid and 1-(2-
Ih %&%} -mtol yl et hoxycar bonyl ani no) -

i soxazol % Brinﬂ P>4-yl} -cycl opropanecarboxylic acid ethyl

ester. té 2: Bt iae '- -Mkthoxy-phenyl)-ethoxycarbonylamino]-3-methyl-

|- (4" -{ ¥ 4- a/a{rrl‘oﬁp enyl ) - gtphox§gar bor}{yl am r};o] - 3-] Y

met hyl - |ls<maaqlo$-yé lgap!lelmlﬂﬂelbryyclaplsnpﬁnewboq@rlmnbc@wbww iPecparddd ( Conpound
18 00314
20 Jhoa s Sqrg e s e adsalbe iR BN KGPLEGR (414 ol FRAVGS-

4- acet yhb&ﬁiiloﬁd)ia&bﬂ &yl]ﬁ&ﬂﬁihﬁ]: a&Hap(22méthoxy-phenyl)-ethyl ester and 1-[4- (4 4,5,5-
[ 5- (4- Br ono- phe [I'\iyzl) yl -i soxazol - 4- yli3 carbamc acid (R)-I-(4-
cyano- pHergmgthyt 2]é§tXéb0r0bpe?péla@aewéb@f%nmgpatﬂé%trhwélp@é@&ﬁb}é c85cri bed in

nord’ and R CERY B 3 O -G IRE G0N el gy FR B ERS RS ey car bl
et ol s s e
acedid ba{’a ﬁ‘@%{@r@%ﬁ%éé%% Blede Plape u%ﬂ}gyle%gn@rfé “@mahey thging

5-(4- 4

E R f I 2_ s gno %é%@%o]-ﬁ%ﬁ&leﬂssﬁgiégﬁ Q‘I} bl%ﬁhinﬁ ar ﬁg@%ﬁoﬁﬁbﬂlecarboxyhc

t et rarretah';d ethyl,e8teR] di oxabor ol an- 2-yl ) - phenyl ] - cycl opr opanecar boxylic acid
et hyl e

317
LU gt 13 SRS B ot 3 My A OO BNy 1 | soxazol -
5. yl'}- bld@ﬁ&&é immBaQ£M%%iﬂ%yl 45 1PG tprbp BRRaASh3HREQER Ng tO the

pr ocedur e descrl bed in nple 6, Step 4 using
| - (£0- { 40oamound(13) cyano- phenyl ) -

et Q;lxiyg%da%}yét@m.n&L(égﬁzemmenyﬁ%%ﬁgt'h-yﬁzs&;z-o?.upyhf Bt iaLpd-opr opanecar

trifluoromethyl-phenyl)-ethyl ester: Prepared according to the procedure described in
Example 1, Step 5 using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and 1-
[4-(trifluoromethyl)phenyl]ethanol.

25 [00299] Step 2: 1-(4'-{3-Methyl-4-[1-(4-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared
according to the procedure described in Example 6, Step 3 using [5-(4-bromo-phenyl)-3-
methyl-isoxazol-4-yl]-carbamic acid 1-(4-trifluoromethyl-phenyl)-ethyl ester and 1-[4-
(4.,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl

30  ester; the isolated material was then purified by preparative HPLC, using a chiral column

(95:5 hexanes:EtOAc) to provide enantiomer A and enantiomer B. Enantiomer A had a

retention time of 30 minutes, enantiomer B had a retention time of 50 minutes.
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acid ethyl ester. Exanple 19: Synthesis of

| -(4"-{4-[(R)-1-(2-Cyano-phenyl) - et hoxycar bonyl am no] - 3-

met hyl - i sweaaw/Hb6yl } - bi phenyl - 4-yl ) - cycl opr opanecar boxyCirasaciod33G@npound
19) [00318] Step 1: 2-((R) -I-Hydroxy-ethyl)-benzonitrile: Prepared
according to the procedure described in Exarrpl e 2, Step 5 using

2-acetyl benzenecarbonitrile. [00319] Step

[ 5- (4- BritfgstlpHem gt 1-(4- h’»ewwylﬂsﬂxféz 1ﬂlwr9m]etl;tyérmamlbeﬁthmcam'zpnylaplzno]-
t bed
cyano. PgRAE £\ (e el AL PLEARRAAECARALIR defy ey RLOSERNER, Sae | bed {1
iaci d anq)raee(d(lﬁl)dehdﬁmmﬁﬁxalﬁpl&)ﬂl Btdp%hmm érragtlemer A@MEkarﬁpleQSSSmp 2 (1- I
-(4"-{4-[(R-I-(2- -
5 y1'} - bi et 1) Ry BB EATBOR D CAtroaY T eSeenl > par ed
di le 6, St 3
L5 (4 br P P o e R o b d“s' "
(R -1-( Zixa}mpie-lghﬁylyt_h)asmohy-lm elStMethyhd-[[1-([@4rifliodonetryl-phenyl)-
L e s bt AT HBn R R R SPARENSSSE Y o aci @
| -(4' {‘tdo(rﬁ)onhd(la? Cyano- phenyl ) - et hoxycar bonyl am no] - 3- net hyl i soxazol -

5-yl } - bi phenyl - 4-yl')-cycl opr opanecar boxyl i c acid: Prepared according to
t hepr ocdti3fd Riepased #esdrdimg E&h@:rpm@e@lre gesspbad wskixagnple 6, Step 4 using

| -
et haty carmiya R BN PSR Lo a ey bt SRS P panecar
boxylic e@l@‘dx‘s} bﬂﬂlarﬁﬁ%?—ﬁsox@b&@'@l?—b%ﬂmenﬁYﬂyb&%’bﬁ)pﬂfpanecarboxyhc acid ethyl

| -{4'-[4-((R-1-Cycl obutyl - et hoxycar bonyl am no) - 3- net hyl i soxazol -
5-yl]- bleﬁ'f?é)nyl 4-yl }-cycl opr opanecar boxylic acid (Conpound 20) [00322] Step

1. (R-I ! <] d i bed

R A R K e S Y L
[ 5- (4- Brmaﬁhypi’seﬂzyll0)-5%%]}Fbi]jh)ehy]-/$-qk)a@mlo-p#ep'zhiecaﬁb“dxylit acldc(Cdn([ﬁ)mtldw;l obut yl -
t hyl t di to th d d bed le 1

S opl5s U ek 3¢ B D BARIg T DDeREORUII d sesie i r 1 S ERk PN Bar . andl

(R)-1- Cyeﬁhﬁia}éhwlﬁhﬁ%%} at[r%)[ﬁ%é’tll c$5t@l{% \;ﬁas added sodium borohydrlde approx. 1.67

| -{4"-14-((R)-I-Cycl obutyl -ethoxycar onyl am no) - 3- met hyl - i soxazol - 5-

yl ] - bi phaQHWaLemsyIa}ndctlymﬂeaqztrampmsemﬂtebtﬁoawppmxamatdlyez(}minuwt erquedseperkarh

accordin pg 84@1?1 %rocedure described in Exanple 1, Step 6 using

[ 5- (4- briBFBIFhERTS COMRREMY| - i soxazol -4- yl]-carbanic acid

( R) -1 - C)é[@ds@ﬁtsw p2€f$ Bﬂﬁh@fph@ﬂ'ﬁi B=1héthy ﬂlsﬁxﬁoiﬂt)ﬂt)ﬁmmy |ac1d 1-(3-cyano-
3 2] i oxabor ol an- g - phenyl | - cycl opr opanecar boxylic acid et hyI ester.
phenyl)-ethyl ester: Prep ing to the procedure described in Example 1, Step 5

ared accor
using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and 3-(1-hydroxy-ethyl)-
benzonitrile.
[00304] Step 3: 1-(4'-{4-[1-(3-Cyano-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-
S-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
25  procedure described in Example 6, Step 3 using [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-
yl]-carbamic acid 1-(3-cyano-phenyl)-ethyl ester and 1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester.
[00305] Step 4: 1-(4'-{4-[1-(3-Cyano-phenyl)-ethoxycarbonylamino]|-3-methyl-isoxazol-
S-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid: Prepared according to the procedure
30 described in Example 6, Step 4 using 1-(4'-{4-[ 1-(3-cyano-phenyl)-ethoxycarbonylamino]-
3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester.
Example 16: Synthesis of 1-{4'-[3-Methyl-4-((R)-1-p-tolyl-ethoxycarbonylamino)-
isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 16)
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[00325] Step 4 :

| -{4"-[4-((R)-1-Cycl obutyl - et hoxycar bonyl am no) - 3- net hyl -i soxazol - 5-

yl ] - bi phewgl2eth/mliidedcycl opr opanecar boxyl i ¢ aci d: Prepar egCaaseridiostot o t he
procedure described in Exanple 2, Step 8 using 1- (4'-[4-((R -1

-cycl obutyl - et hoxycar bonyl am no) - 3-

nmet hyl -1 soxazol - 2/ |ﬁ£‘5en yl -4-yl }-cycl opropanecar boxylic acid et hyl
ester. E&@ﬂﬁl%elzl l§y vkethanel Pmpﬂl{eﬁiﬁfﬁ(ﬂ@@g@lFI@rRioQ%déIe(ﬂ?éW‘?e«déﬁyl ) -

ggggrygaéam %%ggn%gundlngg) Q%I(%!ﬁg?ﬁ@ ne- ?/I } - bi phenyl -4-yl)-cycl opr opanecar

2- Chl orqmynlsmpz [S-QIannb@lhdeyly-danetﬁgl EosaﬁdlML}dhcﬂfbaﬁﬂchaﬂQRaﬂqne (

1.34 6 1) t ol t t dd
20. 59nm|t?1yé%ﬁﬁ8"s‘gﬁdgm?§g %ﬁ‘é‘mﬁ I%or grr@g%gﬁﬂew?gﬁ @m?%fa)?nplerhe&?%é&ﬁngn was

stirred éﬁﬁﬂ&h%mhneg%g 3@&%&?[&99&%&&4 %arb@?ﬂlct NgDafl ¢ Rgtl dﬂ L L &nkhdp and

sti rred f r 30 N”Aqueous NaOH (1OnlL) was and the m xture
was ext riesoddtep 8hl-K4 Q@eMeﬂnd-%@Rbnlﬂetblyirejhaxycaﬂayefdzunmb-esmaﬂédyl\}m th

i ve hTpRE &ahﬁgﬁﬂmp[%é‘%g?]?xg{ce%@cfethyl Lt B8 Rre Ao A0RGE WL ated to
| - (2- ChlppQdadcdRbresed!in ERYhp &, Bﬁﬁ@ u51ﬁr%53(43&bﬂlb (}Q{énﬂﬁ 32m@thylolfssx&5phnhex_
in

1- enecar bal dehyde (13. 6nmol C was added net hyl " magnesi um
br oni de YlB#arbamitigetd (B)ﬂlmtolibetbzlmm)md THé(4.46t-tetramgtylst i rred under N for

1 hour zPr goncentrat ed, and
the e e S P e TR 2 A U Y VBT BE W T & . “The
conmbi nedomngBiep 41 & éﬂﬁ -VREEy 1 WRG R -pr dI1-@BOXicat Bshydahi BRYSsoxAdH Syl | ed
over MySQ . filtered, and concentrated. and the crude material was purified
by sili dapb@ylﬂrﬁrlbﬁﬁ@e@wnwﬁbogrlwcedwé’r@mrqxba%e%m cpogshE} Step 3 :
5-14" - (I Qﬁﬁ%l I I i net hyl i soxazol e-

4- car box({/gr@%géﬁlgg& e%gé 4&(%?: y{%lg[lg Iﬁaﬁﬂﬂ E(?%)ﬁe%j 1descrl bed in Exanple

1, Step &dxsbngo@lérﬂmbbmaMénm brpﬁem;éMhyll}-dysmpmp@h@aﬁawghdaw&bthgvl acid and
I -[4 (4,4
t et rlémetﬁﬁgﬂ [I 3, 2] di oxabor ol an-2-yl)-phenyl ] -cycl opr opanecar boxylic acid

et hyl esﬁﬁr 1&993 theli€ B f£{4'-[3-Methyl-4-((R)-1-m-tolyl-eth bonyl -
|- (4" -{4-] mp ?32[%0 clycl oIgex[- “en ) -(ét oxnf/c% bgny?fizlcr?lrngl]ly-%mrlr%({)hyl i soxazo

|- 5-yl }lsdaaapbieiryl]-bdplyélyy-ldysd}@mlopmpaoatmbﬁwllccacat((ébmpmyrhd Edter: Prepared
g?fzr f“( |n[ 93 Ar Q§ﬁ§ 9‘ aJy, gﬁﬁ%@?efgeparefx QORin ing t:lé theS %%%ec?urlej Atsetibed in

bi phenylEAmﬁleI 2, 3t65 Ding BSAxAgAlcenph&RnOOXYl ic acid and
| - (2-chl orocycl ‘ohex- 1- enyl )-éethanol. [00330] Ste

| - (£0- { 40@311] (SteRt - Bm:m@W@Rnyl)éﬁyﬂﬂlyblshmﬂr)ﬂgn%l@mlﬁ@?ldC{RI)'étMyI i soxazo
- tolyl-ethyl ester: Prepared according to the procedure described in Example 1, Step 5 using
5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and (R)-1-m-tolyl-ethanol.
[00312] Step 3: 1-{4'-[3-Methyl-4-((R)-1-m-tolyl-ethoxycarbonylamino)-isoxazol-5-yl|-
biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
25  procedure described in Example 6, Step 3 using [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-
yl]-carbamic acid (R)-1-m-tolyl-ethyl ester and 1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester.
[00313] Step 4: 1-{4'-[3-Methyl-4-((R)-1-m-tolyl-ethoxycarbonylamino)-isoxazol-5-yl|-
biphenyl-4-yl}-cyclopropanecarboxylic acid: Prepared according to the procedure
30 described in Example 6, Step 4 using 1-{4'-[3-methyl-4-((R)-1-m-tolyl-
ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid ethyl

ester.
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5-yl }-bi phenyl - 4-yl ) -cycl opropanecar boxylic acid: Prepared according to the
procedure described in Exanple 2, Step 8 using
| - (4' - {4-WD-20/aht6or o- cycl ohex- | -enyl) - PCT/US2010/037309
et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-yl } - bi phenyl -4-yl)-cycl opr opanecar
boxylic acid ethyl est er. Exanple 22: Synthesis of
l-(4"-{3-Methyl -4-[(R) - | -|(43 trifluoronethyl - phenﬁ - et hoxycar bonyl am no]
-i soxaz &X%n@/lp}mbﬁq@ﬁ@ﬁw 14y 4cfR)-bit-Spaneddienylyathexysarhonytaapiverdd  22)
[ 00331] r
accor df i ga-Ppet kSt inbh LD RTRIBXbpitEiRiohs it WARTConfaRa 19

-(tri f[b(B(M]CS’I,’Bp hlyh Xal:)el-ﬂyidemgnethy[)maaﬁltﬁ[ee Prepated according to the procedure
[5-(4-Brdg '%’?g -3- éhl-lsox zol - -Carbamc acid (R -I-(3-
trifluor®Shet Iln ;EE Ry UsEg ﬁcetxﬂb@yg%}a according to the procedure
descri bgﬁ’nog'lég hﬂjﬁ@ﬁ?[semlBr(ﬁ‘-ﬁ gniﬁbrlﬂeth l-isoxazol-4-yl]-carbamic ac1d (R)) -1-(4-

5-(4-br oxazol e-4-carboxyl'ic acid an
| -(3-tr |dyhum+pbmylbrythyﬂ) h&itnylf)rep}irhhmbrdnﬁm&B@])me@pe Bescrlbed in Example 1,

| -(4"-{3; rorreth et.hoxyc nlam'no
L Soxms eSS JE S P TS S ey Ry B e B BB Sl R P et or
Pr epar equ@ﬁg@t@hﬁgbgﬁohﬁﬁleprocedure descri bed in Exanple 6, Step 3 using
[ 5- (4- brono- phenyl )-3-math | -i soxazol -4-yl]-carbam c acid (R)-

1-(3- t r ﬂﬂﬂS(!ﬁrSimBh%@ pHe[tﬁBD)l (4t yanio- lelsetnefl) tﬁh@ixycarbonylaman] -3-methyl-

5 h
cyE:I opr o %ﬁ%@ $ B%ﬁgﬁ% %é‘i’b 5??110}’90@5 Pg’b‘a{f ci ?t)hﬁp%?gly P]fepared
| - (4" - { Schridhnglto 4he[jr5’&ed|ure( &sblﬁbefd 1ﬁ®x@ﬂi@1€f‘6’ IStdphEaihg 5-(4-bromo-phenyl)-3-
et hoxycar bonyl am no] - i soxazol bi pheny | ) - cycl opr opanecar boxyl ic

aci d: ~ Praghylegoszelotallrmgrhamie H@%R%rééét%’énqjﬁhf‘éw{)tf‘é@’l ichte {E(%458cep 4

sing |- N o N )

1-(3-trifluoro phenyl) - et ycdrpbaonhyl‘anm no Xaz6l -yl '

u %t?arnét i\ S%Liloﬁé&{r @1 -2 %l% )?helgl]oc cl(?pr%pl)ane(r‘ar oxalhc acid e%hyl e?ter

-S bi {oﬂenyboﬁ?yﬂtkz écjuga'gfgizgz;ﬂqggtmzphmyaﬁém@hmtoﬁﬁmmoéﬁmmlyb 2]3: 5

ynt hesi s o 0X en oxycar bonyl am no] - 3-
met hiyl - i188549151-Yh-Riphe § ¢ QP'SﬂP)a“E Hﬁ&{?%%ﬁﬁlqc E%rrpound
23) [00?1§§&ed§fee&sénbemE&a érxe'\ées&gw s@kgwh 46[@8)31@%.@5{ e@@em?g according to
t he procedure described In 5{ usi ng - net hoxyacet ophenone.

[ 00336] @nceipcabonﬂ&n(m]-Bchtbylpﬂa@wblﬂ 31}ﬁ’erphwy-l%sﬁ)eaz@d)pmpe;de]:arbaxﬁazm c acid

(R -1-(3-. phenyl)-ethyl ester: Prepared according to the procedure
descri béeff! ﬁhgfé‘%ﬁl e 1, Step 5 using

5- (4- br arRnpheNY! Symthe@s by 1 -(4'S@X R {24 yedobshenl ) CetReiydamsthyldiimb]-3{ 3-

20  methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 19)
[00318] Step 1: 2-((R)-1-Hydroxy-ethyl)-benzonitrile: Prepared according to the procedure
described in Example 2, Step 5 using 2-acetylbenzenecarbonitrile.

[00319] Step 2: [S-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl|-carbamic acid (R)-1-(2-
cyano-phenyl)-ethyl ester: Prepared according to the procedure described in Example 1,

25  Step 5 using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and 2-((R)-1-
hydroxy-ethyl)-benzonitrile.

[00320] Step 3: 1-(4'-{4-[(R)-1-(2-Cyano-phenyl)-ethoxycarbonylamino]-3-methyl-
isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared
according to the procedure described in Example 6, Step 3 using [5-(4-bromo-phenyl)-3-

30 methyl-isoxazol-4-yl]-carbamic acid (R)-1-(2-cyano-phenyl)-ethyl ester and 1-[4-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester.
[00321] Step 4: 1-(4'-{4-[(R)-1-(2-Cyano-phenyl)-ethoxycarbonylamino]-3-methyl-
isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid: Prepared according to the
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met hoxy- phenyl ) -et hanol. [00337] Step 3 :

| -(4"-{4-[(R)-1-(3-Methoxy-phenyl)-et hoxycarbonyl am no] - 3- net hyl i soxazol -
5-yl } - bi pNerzgio/41%6l ) - cycl opr opanecar boxylic acid ethyl esrars20i®oapay ed
according to the procedure described in Exanple 6, Step 3 using

[ 5- (4- brono- phenyl ) - 3- net hyl -i soxazol - 4- yI] car bam c acid

(R) -1-(3-nmethoxy-phenyl)-eth ester an -

(4, 4,5, Breexdy mhed[m Sa@Pél%ﬁéﬁmd’f%ﬂl%}lé‘l W)[(%héﬁ%cya%ﬁle@ﬁlr)opanecar boxyl

ic acid

RO b e D R o U R e L S

5-yl } - biqohkayyl-odteyl ) - cycl opropanecar boxylic acid: Prepared according to the
procedure described in

|- (4" -{ bea(qq;le |20( &%@ﬂ%%ﬂ'}iﬁ e[,é}y(gg)- e(?yc?obuust;lr-]gthoxycarbonylamino) 3-methyl-

et hoxyc I 1518 cycl opr opanecar
o SEOSH A i P g3l oo do

|- (4' - {40@3eR)Step (14('3)31 Wy)bllltbdfﬂ]hf)noéi Propyrcdrrondihatd thopr@®edure described

met hyl -i ao I n ropanecar boxylic acid (Conmpound
24) )[/OOIS@ : l?pzs§¥el;r§?‘)151 ﬁ%ﬂ@%}hﬁﬁﬁ%‘% gt hanol : )I;)r/e:oar edI acf:or (rjrlpn; to
t he proqgeEys ]%t@ﬁQC[SS-{(Jleﬂrdlﬁo%éﬂ%@ @eth?i—%ﬁxézmlﬁpcﬁrbaﬂﬁé E&&XR@ﬂt ophenone

[ 00340] Step 2 Br ono- phenyl ) - 3= net hyl -i soxazol -4-yl]-carbam c acid
(R-1-( mychbmdaeyhmmyq Bremrhcy hcaesding fo the @p@pé@esﬂ@mnbéd myExamplpé, Pepéedur e

descrl bed. i

5 Cabr e eSS hay e Dk RoSPiotest sarbgsis acid and B (g sy . (a-

nmet hoxy- dﬁk@ayl) et hanol . [00341] St ep 3 :

| -(4"-{4-[ (R -1-(4-Met hox en - et hoxycar bonyl am no] - 3- net hyl i soxazol -
kB disie

5-yl}- b.lwéﬁyﬂteu y13{4'chict ey bephokycar hendaming:3-methsl-isomazglay-e d

di
e LRI SRS RSSO BTN ST A
(R-1-( ébrmm‘dbf@@es@ﬂ&dyh E—Xeﬂhbl)ell Ssdpet usan[ S- A4 skomo- phenyl) 3-methyl-isoxazol-4-
(4,45 Syt eparmton] Ly 2, 2hol guaporcl am2ry) ) poenyl - cycl opropanecar boxy
|- (4’ - {ﬁlﬁﬁﬁhlokaﬁﬁolﬁtzhﬁfghagﬂgér?e&c ﬂhﬂéé/a? gmeﬁ&ar&mkstéf met hyl i soxazol -

5-yl } - biphenyl -4-yl)-cyc boxy IC id: Prepared according to the
pr ocedurleoddysstep Het-{# ﬁ[4E§(le+@ytﬂobﬂybghoxymrhglylammo)(34m[e(h§z)l—1$oxazol -5-

et howy A GUIRHCRHE Hol1-c3BFpRAnCeahosylf a6d; PFPBedHERInA S b RESRSAY: opanecar
boxyl i ¢ RGérthe@tiN¥kaBple®: Step 8 using 1-{4'-[4-((R)-1-cyclobutyl-ethoxycarbonylamino)-3-
20 methyl-isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester.
Example 21: Synthesis of 1-(4'-{4-[1-(2-Chloro-cyclohex-1-enyl)-
ethoxycarbonylamino|-3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic
acid (Compound 21)
[00326] Step 1: 2-Chloro-cyclohex-1-enecarbaldehyde: To a solution of cyclohexanone
25 (1.34g, 13.6mmol) in toluene at room temperature was added DMF (1.58mL, 20.5mmol)
and phosphorus oxychloride (1.88mL, 20.5mmol). The reaction was stirred overnight at
room temperature, and then diluted with H,O and stirred for 30 minutes. 4N Aqueous
NaOH (10mL) was added, and the mixture was extracted with EtOAc. The combined
organic layers were washed with saturated aqueous NH4Cl, dried over MgSQOy, filtered, and
30 concentrated to give the title compound.
[00327] Step 2: 1-(2-Chloro-cyclohex-1-enyl)-ethanol: To a solution of 2-chloro-cyclohex-
I-enecarbaldehyde (13.6mmol) in THF at 0°C was added methyl magnesium bromide (3M
in THF; 5.4mL, 16.32mmol). The reaction was stirred under N, for 1 hour, and then /PrOH
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Exanpl e 25: Synt hesis of

| -(4"-(4-[1-(3-Bronp-phenyl) - et hoxycar bonyl am no] - 3-

met hyl - i sweaaw/Hb6yl } - bi phenyl - 4-yl ) - cycl opr opanecar boxyCirasaciod33G@npound

25) [00343] Step 1:

| -(4"-(4-[1-(3- BronD phenyl ) - et hoxycar bonyl am no] - 3- net hyl -i soxazol -

5-yl }-bi phenyl - -cycl opropanecar boxylic acid ethyl ester: Prepared

accor di rigmald W é ddguristuyge yep F@E@nﬁrﬁemaﬁﬁreerealduesw@)d@t% witly 1

gl {)ﬁ'en( :a &ﬁ aarnla% %ICtI&'}s/ g@;&{t}@ﬁ% )I’(lzlg cpm d org{;lnlcc}a\éers were washed with

3- br ono- satupaehad mqatebyd NHQ@L{ ldrladl 00&1MgS([)QGBtéFb]d ﬁicqun%ntrated and the crude
rbonylamng1 3- et hyl - | soxazol -

| -(4'-(4-[1-(3-Bro ) - et hoxyca
5-yl}- b.rﬁﬁsmhvv%wﬁ"?le@gw ﬁgﬁleﬁl?é%%ta%f@w@ H¥S ﬁ@é’ﬁ@&’@ﬂn‘gccordi ng to the
proced Ugﬁ%s%]ss%g%@?ﬂ (AT 1%&%9&&& r bﬁn@m&%&eyyl 4-yl]-3-methyl-

| -(4 - et
3- Eret hy|1somulazbir:£rg2yj%}cedr;¥¢lﬁgparedlagolo)din:g/tDI tbp popahec dedvokyd incExempe éf hyl
t : t hesi . ) )
T (T RS g ROy Srrhy s aenlsarheg g 2cid and 1-14-(4.4.5.5-
ng hl[/i)ogit‘é]?d?ﬁ%tﬁirl'[ﬁ 3 HioRbBUIB AR L2 g) phdmyd ¥ 6} AEPrORABEF BB Wb idCtiBd lcttet, Compound
e

| - (4' - (49G3p9](BelcHt bi(¥- iﬁlh[ér@k()‘hlermx@c@mﬁyywmycahwvhmmD]sbmﬁbﬂ

L S ORIy S by g P

5-[4'" - (lacedrdmgye aidyabyddueyddsembeddy IBxample 1, Step 5 using 5-[4'-(1-ethoxycarbonyl-
bi phenyl - 4-yl]-3-ne thyI-|soxazoIe 4- carboxyllc acid and
| - (3- ChIWP@BW@I‘W@@%h@Y %@mg-]lsogflgﬁe-é-carboxyhc acid and 1-(2-chloro-

| -(4' - r nyI) et hoxycar bonyl am no] - 3- net hyl -i soxazol -
5-yl}- b| %%é ]gggﬁfggﬁg ‘opr opanecar boxylic acid: Prepared according to the

pr ocedur[eo3dgStep 5et-(4'r{454a2pCRloRo-cHtlelex31 eayrgthoxycarbonylamino]-3-methyl-

3 rreléhylls‘;%&'g%asﬁ' @551&&%%éﬁﬁ?%’%ﬁ?@@&&%ﬁ%rPée%ﬁr%wmdenga@. the et hyl

ester. Egﬁgwdﬁre%scr%éﬁtlﬂ@§hﬁpféf2 Step, 8 using 1-(4'- {4 [1 r‘$|2 chloro cyclohex-1-enyl)-
| -{4" - Met hyl -4-((S) phenyl -e? hoxycar bonyl a
isoxazohﬁﬁ»yb@bbmpMQn@ﬂ34nyhykmgﬁtob5oﬁﬁh@hanbéxﬂ)cmﬂqmnun@emhpgﬂmﬁ 27)

[ 00347] St % %;4%8) [ 5- (4- Bronp- phenyl ) - 3-net hyl -i soxazol - 4-yl]-carbam c
acid 1- % 9¥ %&Fhyl ester: Prepared according to the procedure described

i n Examtstmple 32 ePymth¥sis 601-(4'-{3-Methyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-
5- (4- brono-phenyl) - 3- et hyl -i soxazol e- 4-carboxylic acid and

(S)-20- preéh%y@@mlamm@hmr&@z@ﬁw}Melnabﬂezl)o‘rycm’@mlmadmxayc peidcedur es

desri be ej inthe literature: e.g. EJ. Corey et al. J. Am Chem
1987, 35/13“%‘%’%‘%‘1%% [00348] Step 2 :

| - {4' - [ Jodybi)Btbp 4: (R)SI-(?o TpitRivy bmetHyephenylperhandltiRre)aréSasadiolg -thé ] -
bi phenyl - 4-yl } - cycloproggnecarboxyllc acid ethyl ester: Prepared according

to the preeddisdeserdxdrn bEampls 2Rtmpl esing 3' éfrébloeora%thwgacetophenone
(S)-[5- ([60'39{]% EhFstjéﬁl-ﬁr(ﬁnEr-‘f)thgngﬁ-g%@ﬁ&i-lsoxazol-4-yl]-carbamlc acid (R)-1-(3-

25  trifluoromethyl-phenyl)-ethyl ester: Prepared according to the procedure described in
Example 1, Step 5 using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and (R)-
1-(3-trifluoromethyl-phenyl)-ethanol.

[00333] Step 3: 1-(4'-{3-Methyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl

30  ester: Prepared according to the procedure described in Example 6, Step 3 using [5-(4-
bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-
ethyl ester and 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-

cyclopropanecarboxylic acid ethyl ester.
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4-yl]-carbam c acid 1-phenyl-ethyl ester and |-[4-(4,4,5,5-tetranethyl -
[1,3,2]di oxaborol an-2-yl)-phenyl]-cycl opropanecar boxylic acid ethyl ester.
[ 00349] SwepoB /141761 PCT/US2010/037309

| -{4"-[3-Methyl -4-((S)-1-phenyl - et hoxycar bonyl am no) -i soxazol -5-yl ] -

bi phenyl - 4-yl }-cycl opropanecar boxylic acid: Prepared according to the
procedure described in Exanple 2, Step 8 using

| - {4 - [ J00s4IRYep 4: h(@)&M@H@ﬂ;ﬂrE&Brrdy&warimﬁw&myha)lenyl)-
! Soxazo'eégo%llr%@mﬂ%' So¥hlo1sSHE AR RS HRGRBD o hn RGHEb S P UbiaSSt eT -

Exanpl e

| -(4"- {@rbﬁa-récﬁadd;éﬂm@g(y)-tb@pfwbdureﬂb‘mmbecafnﬂmh‘,ﬁi}ﬂﬂﬁ,rﬁl]:p 3-using 1- (4 {3 -methyl-

met hyl -i s -5-y bi phenyl -cycl oprqp necarboxy nmpound
28) [ooé‘sﬁ}‘?éfgéﬁﬂﬂuoronreﬁlyerprwn}éh?%wﬁa%w rm%ﬁrléwwelx@y plrre Yf 4@5§anone:

To asol enone (0.50Qg, 3.67mmol) and i m dazole
(0. 5809 d&yogfbr%%r{é‘?érbogy%gaagﬁl?% was added tert-butyl di methylsilyl

chl or i deExain @0 2d; Syntbdsisrof }-(4' a{ﬁe[(R)}é-(Bé‘deﬂimmyr—rﬂvasyl);—tthmychrlbonylanhm]|=3-at

roomte era re. artitioned bet a 20, and
the. aquabeLs HipEizakas ChlnR el Dl elanrptshrpre € erd  SMppHad aho  neq
organic [b@yﬁrﬁeﬁ\@r GR)dIJ6 M&H@iy- §@l)—eﬂ1hh6]@P%%are@%c&@ﬁ@&&&ﬁ@ﬁr@@bdhﬁb give
the title conpound 351] Step 2

| - [ 3- (f rdes@ileyllin Em‘eplhﬂ S@pl%uwn&&yyetmﬁwtpp@mh@mol

(SErI?_) (ttgﬁg ‘% yét?%ge tléﬁ| %ﬁhB gl{dfl)% X%@F% mgtrl]ly gie/so%‘%zotl'?@agcar gnﬁnﬁqk))fh@ reactl on

was sti rjmat[rigfégrgg]aﬂyslzrbﬂm ester: d?iébatré‘tﬁzibcsfdaﬂgjt@rtﬂe p@b&sdw@dwcﬁwcﬁﬁmﬁah@lé itle
conpoun e
[ 5- (4- BrSsﬁmS phag (- bsomemhyrylr -dunethylrisoragple-tenrbemilic agidiaad|(R)-3-(3t er t but yI -

di met hyl - ) yl] -ethyl ester: Prepared according to the
procedure %n]i}{%e%gb 4 %grrpl e 1, Step 5 using

5- (14- br qoe3pistay B) 1134'ngt—[roRb-lr(smdaﬂmb;y-phenﬁlr)-led)qubarbanjyunﬁnd] 3-nie3hylt- er
- I h h I
bFEﬂyS (9:;({14”35?35 04 rlrlgh%'ﬂﬁrx"y & ﬁﬁﬁﬂﬁr@ﬁrﬁn%ﬂwﬁgﬁe@l fstelp Prepared
et hoxycaarcp&lawgafmwmged@rﬁé &Bél:nlbe?i%%‘& 8@ A 'S)cepbj E?Jiﬁg"p’é #pbhdo- ﬂiéﬁm@r opanecar

boxylic acid eth ester: Prepared accordi'ng to the procedure described in
Exanpl e rﬁethﬂt-leqmzﬁohéﬂﬂgparbamlc acid (R) 1 (3-rneth0xy phenyl)-ethyl ester and 1-[4-

E.Si gﬁ? Sogtte%a%lf)ﬂ}?&[ﬂgtzg%{lp | SO -;2 ylbnlgﬁ{l& ]}:C%rg a?ﬁp%ggctaét}oxgha acid ethyl

I-[4(464te55tetrarrethyl , 3, 2]d|oxaborolan 2-yl)-

phenyl j -cycl §r opanecar boxylic acid et hyl ester. [00354] St e‘;;)
| - (40- { 4043p8]( el’-lﬁ‘dl-(ﬁ‘kyﬂp[lﬁgslr)lr(); =Methoxy-adehybnethoxypabogylamingl- wepthylol -

isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid: Prepared according to the
procedure described in Example 6, Step 4 using 1-(4'-{4-[(R)-1-(3-methoxy-phenyl)-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic
acid ethyl ester.

25  Example 24: Synthesis of 1-(4'-{4-[(R)-1-(4-Methoxy-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 24)
[00339] Step 1: (R)-1-(4-Methoxy-phenyl)-ethanol: Prepared according to the procedure
described in Example 2, Step 5 using 4'-methoxyacetophenone.

[00340] Step 2: [S-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl|-carbamic acid (R)-1-(4-

30 methoxy-phenyl)-ethyl ester: Prepared according to the procedure described in Example 1,
Step 5 using 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and (R)-1-(4-
methoxy-phenyl)-ethanol.
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5-yl }-bi phenyl - 4-yl)-cycl opropanecarboxylic acid: |-[4"-(4-{I-[3-(fer
-Butyl di net hyl - sil anyl oxy) - phenyl ] -ethoxycarbonyl am no

} - 3- net hyweoizstxarmshi- 5 -yl ) - bi phenyl -4- yl]-cycl opr opaneearhszybioa7saci d
ethyl ester (0.400g, 0.63mmmol) in 3:1 MeOH H20 (10m.) was treated with
excess lithium hydroxide. The reaction was stirred overnight at 600C, and
then acidified and extracted with Et OAc. The conbi ned organic Iagers wer e

dried oVeB4NGep 3: 14t driéR)-1dAMethexsmhenyRgthoxyearbgaylagypeldmgBylour i f i ed

b i i i1l . : t hesi f
P B P S Rdies Y b @i cPobidpaie CHREHR rei STPesfer Prepat Nest s ©
I soxazolacberdinje-tbitlphyaoyddude d/dgkﬁlﬁbﬂdF cmgmp&r(g (Saafp?bwhg ts-@giardn(ofiﬁrmmm;;l 29)
00355] st 1. 2-(4- -henza - 3- 0X0- pent anoj. c aci me ester:
[pr epar ]ednztﬁgldﬁ%%al(-f-aﬁgﬁgﬁ)amlﬁe@é@i—ldégﬁqth?%@dph%ywﬁle@e&%ndé&% 2 using

4-b i ) , ! e d
e R S L R

5- (4- Bras@rphenyl ) - 3- et hyl -i soxazol e-4-carboxylic acid nmethyl ester:

Prepared accqrding. to the procedure described in Exanple.l, Ste usi ng
o o br uBar w6y 15 18- L BREL A D kphan ey et B Vil T s m
hydr ochliggxiagdér-5-k POsipKényR4eq)-3yélopropanecarboxylic acid: Prepared according to the

5- (4- Brono- phensllg) g et hyl -?S(y)xagolpe- 4- car b}z)xyl i C acl? d: Preparged accordi ng

to the proeduterdssdewdrin Baample ERtappl wing 1-6t ef-[4Rubi(hgnshqa-heoyd- phenyl ) - 3-

et hyl -1 soxazol e-4-carboxylic acid hyl .ester. 0358] Ste ey

o U e S BRSNSyt Gy 2SR Ny PR E) e R n P erPo by 1 et hy
ester: RickRpar@ddseecording to the procedure described in Exanple 1, Step 5
using the following starti n_g%'rrat erials:

5- (4- br drupMeRy $ymhesingf 1{4 oidal] BBremephenyi)-ethoxysagbemdamino]-3-

(R-1-p : )z 1l _Stap. bi L
|y [ SRR R AT iRy By Rlopropanccurbosylic acid (Compoupd 25)
bi phenyl[e0343]| Step ¥ £ 1-@4' @ A@EcBurdmo-ph ey pethd x e¢arhbnydaimdiio |- Rmegayldsbxaeder di ng
to theproceduyre described in Exanple 1, Step,6 usin )
[ 5- (4- br%ﬁlggbbﬂlé“rw fyi-ey %rpp%%gf?mxy&lﬁ ag)d &3l 5t Brogared according to the
(R) - I - phepydduft R¥drietif Ex@nfle! 1, Kt (Sush 25 -p1 L IHREL M dryl-cyclopropyl)-
[1,3, 2] di oxaborol an-2-yl)-phenyl]-cycl opr opanecar boxyl i"c aci d gyhyl ester.
St ep 6: biphenyl-4-yl]-3-methyl-isoxazole-4-carboxylic acid and 3-bromo-alpha-methylbenzyl
| -{4"-[ 3- E&lrplgl -4- ((R) -1 - phenyl - et hoxycar bonyl am no) -i soxazol - 5-yl ] - bi phenyl
- 4-yl }%@P propanecar boxylic acid: Prepared according to the procedure
descri bqghsud Siéﬁ@pi%)l'zﬁ4-ﬁt(@mﬁ)mﬁﬁﬂ&lyl)-ethoxycarb_onylam_ino]-3-methyl-isoxazol-

-1-p

| -{4"-[3-ethyl-4-(( henyl - et hoxycar bonyl am no) -i soxazol - 5-

yl ] -29i pHexltbighenyl-dexl-rygemonaeecarbosyiciagidy drepaggdmeromdangep the procedure
described in Example 2, Step 8 using 1-(4'-{4-[1-(3-bromo-phenyl)-ethoxycarbonylamino]-
3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester.
Example 26: Synthesis of 1-(4'-{4-[1-(3-Chloro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 26)

25 [00345] Step 1: 1-(4'-{4-[1-(3-Chloro-phenyl)-ethoxycarbonylamino|-3-methyl-isoxazol-
S-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 1, Step 5 using 5-[4'-(1-ethoxycarbonyl-cyclopropyl)-
biphenyl-4-yl]-3-methyl-isoxazole-4-carboxylic acid and 1-(3-chlorophenyl)ethanol.

[00346] Step 2: 1-(4'-{4-[1-(3-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-

30 5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid: Prepared according to the procedure
described in Example 2, Step 8 using 1-(4'-{4-[1-(3-chloro-phenyl)-ethoxycarbonylamino]-
3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester.
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Exanpl e 30: Synthesis of

| -(4"-{3-Ethyl-4-[(R)-1-(3-trifluoronethyl-phenyl) -

et hoxycarwornyleamimo] - i soxazol - 5-yl } - bi phenyl - 4-yl) - cycl eprajsanenarsboxyl i c
acid (Conmpound 30) [00360] Step 1:

[ 5- (4- Brono- phenyl ) - 3-et hyl -i soxazol -4-yl]-carbamc acid (R)-I-(3-
trifluoronethyl- phen¥ll ).-ethyl ester: Prepared according to the procedure

descri bdéxamplednpynthesis of b4 's 3yMieHyl-4-((S)-1-phenyl-ethoxycarbonylamino)-
ot RO L SRR A 26

|- (4" - ﬁ?ﬁt‘mﬁteﬂéi (sz;[sl(r(lﬁtohfd)-f)hejgnll)omdihyl-ip(hanyl-é}elyl]edalﬁbx%ntcaddﬁ@lmyI am noj
-i soxazol - 5- - bi phenyl - 4-yl)-cycl opr opanecar boxyl i ¢ aci thyl ester:
Pr epar ed)l%?&'&%?%ivh@s}t)% %%re&r%egémgéoa@‘s&rp?%ae %Cr@@éirfBIEé‘aTP?esﬂéée@ usi ng
[ 5 DR 8 Y Bl b IR 6 -4t

| - [ 4- (4,(dorBbrdidtyr avaBatiy br piep@c@ hsing paitvodwkades2ibyd herpimamyih jhe literature:

PR Rt i, T

et hoxy cgh3ed) 8 @pn el SoX¥RaARN-4((8)-1 -pheRMEKbxyta¥ho imm&aﬂﬁsyiﬂgfxyl ic

acid: Prepared according to the procedure described in Exanple 2, ep 8

usi ng | -Kiphenyd-4dexlhygyclaprqpapgcarboxylic acid ethyl ester: Prepared according to the
1-(3-trifl uaronet hvl -.phenyl ) - et hoxycarbonyl.am, nol -i spxazol - 5-vl }

b1 pltenyo AT e B S hiech SRR B S TR BESEA 2R & a1

Synt hesiisoxakoll4-{H-catbantilebdiyt =phefifilctifienit at pky4 4d3)5-eatbemyl-an no) -

i soxazol -5-yl] -biphenyl -4-vyl ﬁ_cycl opr opanecar boxylic acid [00363] Step 1:
|-{4 -[3] lﬁe?iv]ﬁwabpr@@nﬁwéﬁwny HEIPrTCeabBIHY ReiicHY) Stsoxazol - 5-yI | -

bi phenyl : 4- Ml Qi CHEL QR I i 0 i PL & _agcordi ng
Lo the proel SE¥GLIT: COMRA RSk pheRft Epathn i hing) tREAS 7

5-[4' - (| biphémtedi-ooclyproppakenrbopylic)acid: Prepared according to the procedure

bi phenyl - 4-yl ] -3-nmet hyl -i soxazol e-4-car boxyl i cid and | - phenyl et hanol -d9
(deuer eseibed i FXaRP CnSBIS Bt HAd RO iSodch 1Yr00364] Step 2 :
Prepare ' ¥ cedil oribed.i ic ali using 1-
L L R R S R PR 51 Bheny
| - 4-yl } -eseycl opr opanecar boxylic acid ethyl ester. Exanple 32: Synthesis of

et hoxycar I 4t ho TRub L L 4R e RSB etlatboxy 1
aci d ( CanemyRisoRd2ol-5-yI}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 28)
20 [00350] Step 1: 1-[3-(zert-Butyl-dimethyl-silanyloxy)-phenyl]-ethanone: To a solution of
3'-hydroxyacetophenone (0.500g, 3.67mmol) and imidazole (0.500g, 7.34mmol) in CH,Cl,
(5mL) was added tert-butyldimethylsilyl chloride (0.609g, 4.04mmol), and the reaction was
stirred for 1 hour at room temperature. The mixture was partitioned between CH,Cl, and
H,O0, and the aqueous layer was separated and extracted with CH,Cl,. The combined
25  organic layers were dried over MgSQOys, filtered, and concentrated to give the title
compound.
[00351] Step 2: 1-|3-(fert-Butyl-dimethyl-silanyloxy)-phenyl]-ethanol: 1-[3-(fert-Butyl-
dimethyl-silanyloxy)-phenyl]-ethanone (3.67mmol) in MeOH (5mL) was treated with
sodium borohydride (0.139g, 3.67mmol). The reaction was stirred for 20 minutes, and then
30  standard work-up provided the title compound.
[00352] Step 3: [S-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl|-carbamic acid 1-[3-(tert-
butyl-dimethyl-silanyloxy)-phenyl]-ethyl ester: Prepared according to the procedure

-62 -



[ 00365] Step 1: 4-Brono-2-net hoxy-benzoyl chloride: To a suspension of

4- br onp- 2- net hoxybenzoic acid (2.5g, 11.04mmvol) in CHC 3 (201) was added
DVF (cat avotznwyi4ared t hi onyl chloride (1.6n, 22.08nmol ) PCTHIS2018A81300N Was
stirred at 550C for 1 hour and then concentrated to dryness to give the
title conpound. [00366] Step 2 :

2- (4- Brono- 2- net hoxy- benzoyl ) - 3-oxo-butyric acid nethyl ester: Prepared

accor di rigserded e Eypppledu S@p g péttbromeERkanyled-methgi éﬁ@XQZQl@sﬂﬁbe@Xblﬂ‘bno 2-

Fgf)gg% agfd;aﬁpf&y -_39Géﬁ-%h%-dﬁﬂgthy”l-ﬂﬁh%k%ﬂkﬂyﬁ%ha%oﬁ”0' ¢ acid methyl ester.

5- (14- Br quums4-Step Hoky4'pldefly|3)a+Batylydimesinl-aiohdeody)gstidngly| i ¢ acid net hyl
ester: Prepared accordi n to the procedure, described in Exanple 1, Step 3

usi ng 2-etROXYSAEHANYIAMIBO sayemhtsamolé BHQ(BIHMWH'Q’“wFH’PH%WFa@’é&XééPC and
hydr axyl.am E‘l‘ﬁ%eé/s‘#élo @P%ﬁfédda%cmhf}%étg pro€RIufe described in Exarnple 1, Step 6 usn|}§
-3 i d epar ed

5- ( 4- Br ono- 2- hoxy- phenyl) | -1soxazol e-4-carboxylic a
accordi rg- (t4fbrmme-ppﬂmd)&aum@hyiemazdﬂe@yl]Waﬁeanqz)hcﬂd1 [3$t@pb14yhém@yl-
255 gr br ok y%ﬁg@%e&@? ngl el) anﬁ I- (}1 ﬁa )5, %%gt%(aan% (%hﬁ [? 3C26}E11%2a olrlol(a:m 19 et hyl

[ 5- (4- B 1ZcpabhepyrR8byYy ic a3t ®h stk Soxazol - 4-yl ] - carbam ¢ aci d
(R-I- Clﬂh'ltg}r?il7 Igégr%@ngtm/ ph}LenyI)-et yl ester: Prepared according to the

pr ocedur[@()3éﬁs%¢i> beltt@' Wdﬁﬂiﬁdmxyml@pm-e@sﬁwgarbOnylamlnol -3-methyl-

Oy 0P Rz BN o PR o bk PR S, - LRI Er Sl 20

- (3 N&tlﬂneehyf éﬂm&ﬁaxm‘—pﬁk)ﬂyﬂ%th&ﬂ)caﬂboﬁ)'ﬂaﬁﬁﬂd‘} Lyﬁfeﬂfy\ﬁ-ﬁ%)(hzoﬂﬂieﬂ)ibi)phenyl 4-
et hoxycar bonyl am no] -isoxazol -5-yl }- na/l -4-yl)-cyclo ﬁenecar boxylic
2614 ot AEoweEppaTPsBaRGd aSERd NG (s W oeiitin S QSO Hed (1OmEX anpl o

1, Step V?r%st{ﬁéa% VL o é)é}:eﬁs 1§h um }FK/dlr?)Iglg% Xglée() TeacA:f‘uo;]I \jvas st1 ed overn (ﬁ:ht 8t ?9?9 and

br ono- 2 oxy-p enyI CAr bam ¢
1- ( 3-t rith¢ruaridified hyd pheoid)witleE{Q/A c. €Blicedonéyinkd organic layers were dried over

4- (4,4 t hyl -1, 3 b | 2-
cyE:I lé.(or &%&ggeﬁlfgb%@ i C%J@F%%?%@M eigne 5@?@%&7&1 yeé)béfmparatlve HPLC to
| -(3" - Nbéll;g)eflgstﬁecg ]pgﬁ{(pyl 4- [(R)-I-(S trifluoronethyl-phenyl) -

et hoxycar bonyl am no] - i soxazol - 5-yl } - bi phenyl - 4-yl ) - cycl opr opanecar boxyl i c
aci d: Prizpempld 28chyprthiesigof b-{4'HS-Ppithytdd(Rel-phsuyl-dibaxycarltombphimo}, Step 8
using I-(3'- hoxy-4'-(3-nmethyl -4-[ (R) - C .

1o 5% b e T Senecpalrtishoradin s (Gumpaund 29 1} -

bi phenyl [0%5M|9teﬁlctQmJB}B%%@fzbﬁg-Bdefb -péitan At BYid REMET est&X 2EaRd33:
Synthesis of |-(4"'-{4- -1 - Di brono- phenyl ) - et hoxycar bonyl am no] -

3- ne¥hylact&rdingo ﬁheanrychutﬁ @ﬁsem@qdmfwmpteyb |Sctﬁm paned-argaganzeylgblogide
(Conpou rﬁ%d%@thyl 3-oxovalerate; sodium tert-butoxide was used in place of pyridine.
[00356] Step 2: 5-(4-Bromo-phenyl)-3-ethyl-isoxazole-4-carboxylic acid methyl ester:
Prepared according to the procedure described in Example 1, Step 3 using 2-(4-bromo-
benzoyl)-3-oxo-pentanoic acid methyl ester and hydroxylamine hydrochloride.

25 [00357] Step 3: 5-(4-Bromo-phenyl)-3-ethyl-isoxazole-4-carboxylic acid: Prepared
according to the procedure described in Example 1, Step 4 using 5-(4-bromo-phenyl)-3-
cthyl-isoxazole-4-carboxylic acid methyl ester.

[00358] Step 4: [S-(4-Bromo-phenyl)-3-ethyl-isoxazol-4-yl]-carbamic acid (R)-1-phenyl-
ethyl ester: Prepared according to the procedure described in Example 1, Step 5 using the

30  following starting materials: 5-(4-bromo-phenyl)-3-cthyl-isoxazole-4-carboxylic acid and
(R)-1-phenyl-ethanol.

[00359] Step 5: 1-{4'-[3-Ethyl-4-((R)-1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
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[00372] Step 1: |-(3,5-Di brono-phenyl)-ethanone: To a sol ution of

3, 5-di bronobenzoic acid (2.5g, 8.9mvl) in Et20 (301.) at OOC was added
met hyl | i twoumo(isM i n Et 20 12. 3nl, 19. 6mol ) dr opwi sePCTHiS2018A81300N wWas
stirred at QC for 2 hours, and then worked-up with Et OAc and 10% aqueous
HCl . The crude material was purifi ed by silica gel chromatography to give
the title conpound. [00373] Ste . (R -1-(3,5-Di brono-phenyl) -et hanol :

Pr epar edragegsrcdiosgyited in ﬁéa@plﬁclegtﬁpé g Yerome-reanpidecty - ispapolst-usi ng

: Ei 5{ ﬂ,lf %R%gﬂ%’(l% 1#&%89@@1 JSPQ)Q%?%J§£§?5§%%& rnethﬁ/o] 3- et hyl i soxazol -
5-yl}- b|[p)Bezj&ﬂoxdb@tbl)mdyﬂb-pbﬂgzﬂ)]ammmmnymrbb@m dcidteliyll casit er : Pr epar ed

accordl n to the &rocedure described in anple 1, Step 5 usin

5-[ 4' 5[’ ﬁowé Al b%ﬂwl éy(&]ﬁbbﬂ@ﬁyyl)-ethoxycarbonylamln0)-1s0xazol—5 yl]- blphenyl-

bi phen I
( 'R?_ > %’34’ gl}%lry]:l'oﬁ %Iea%%/r;b')ﬁﬁ%%gll’r%p%% g%]}’&ﬂég tPhk (Br&'aﬁlure described in

| - (4' - { E{apiR)e 2,-St& &uﬁ)ng r ot pbtbmiy Y (Rt hphw&ethomydaabnnfyta}mﬁe)ﬂmomb] -8oxazol -

oo EBRAE B UBARRBSG Ol g P evered accerdine to the
- (4" - { A deipre 30 §yn§116s1§3691r@4 piRemnly)-4- [(%) -1- (3 trlﬂuoromethyl phenyl)-

et hoxycar bonyl am no] - 3- net hyl -i soxazol i phenyl -4-yl)-cycl opropanecar
boxyl i ¢ edleoxycarhopylamine}-isoExzohdtd} bmhesyhﬂer@smlfmfrOpanecarboxyllc acid

(5-1 Vet ha | f onyl am nocar bonyl - cycl opropyl ) -
bi ph@nyl(bﬁ)mﬁ(ﬂunge%gt hyl -i soxazol -4-yl }-carbam c acid (R)-I-phenyl -et hyl

est er ( Gouxps 8iep 35)5-(40BLothd-phenyl)-3-ethyl-isoxazol-4-yl]-carbamic acid (R)- 1 3-
| -{4" -[3-Methyl - R) - | - phenyl - et hoxycar bonyl am no) -i soxazol - 1] - bi pheny

| - 4- vyl }trléluerwmpxirnbe lbss!vi peters Firepaged acgordmtanieg Iyrocmr%é%é@m 16nam de
0. 08 5
Condi ped R Yot fb: b RS A T AR R e R TR B

reacti odSmﬁu&bhretlgMiphényﬂiﬁaﬁamker ni ght The m xture was acidified and
extracted with he crude g was purified by silica gel

chr et d41348 h%}el? 8- 5‘64/0 @r%l'i“r[(lﬁhkéi&\ églfl“f”&"ﬁ?t\?@l'f’h‘%!‘ytll tl e compound. Exanple
35: Sy ntéﬂﬁ&iﬁafﬁon&&alﬁﬂo] {dox BRI 759551? %}%l{e‘ﬂ?g? @Wmé}gﬁﬁjgpgﬁi@ca (ﬁ&igﬁ@ EuQiﬁyétﬂ

bi phenyl | -1 soxazol*- henyl -et
est er ( @stwobregai36 pf@OGITZ o Preepercddreatesarteti my Ekamplad , St@(ﬁ&M&[SE{éSCI‘I bed in
Exanpl e

L pheny T EPREYSRAFBERN I A4 D caBarideg {08 hhsairoramgthyl-phenyi -cthyi

ester and 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-

20  cyclopropanecarboxylic acid ethyl ester.
[00362] Step 3: 1-(4'-{3-Ethyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid:
Prepared according to the procedure described in Example 2, Step 8 using 1-(4'-{3-cthyl-4-
[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-5-yl} -biphenyl-4-yl)-

25  cyclopropanecarboxylic acid ethyl ester.
Example 31: Synthesis of 1-{4'-[3-Methyl-4-((1-phenyl-ethoxy-d9)-carbonylamino)-
isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid
[00363] Step 1: 1-{4'-[3-Methyl-4-((1-phenyl-ethoxy-d9)-carbonylamino)-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester: Prepared according to the

30 procedure described in Example 1, Step 5 using 5-[4'-(1-ethoxycarbonyl-cyclopropyl)-
biphenyl-4-yl]-3-methyl-isoxazole-4-carboxylic acid and 1-phenylethanol-d9 (deuterated 1-
phenylethanol obtained from Carbocore).
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cycl opropanecar boxyl i c acid and benzenesul f onam de. Exanple 36: Synthesis
of {5-[4"-(l-Cyano-cycl opropyl)-bi phenyl -4-yl]-3-nethylisoxazol -

4-yl } - carwarrnw/atcied (R)-1-phenyl -ethyl ester (Conpound BTX/USRQ8MNE]306t ep 1:
| -[4-(4,4,5,5-Tetramethyl -[|, 3, 2] di oxabor ol an-2-yl) - phenyl ] -

cycl opropanecarbonitrile: Prepared according to the procedure described in
Exanple 2, Step 4 using |-(4-brono-phenyl)-cyclopropanecarbonitrile and

bi s(pi na{@@pﬂﬁjymﬂbgﬁe@ﬁedpg@g@gg tcgth@rpr(zcedure described in Example 2, Step 8 using 1-

f:gr [)gm C a@/ﬁj@?ﬁ@ﬁ Pﬁﬁ&@?[ ‘?h[ E%/BB I%I—I%Jm]élgg% e Hg)‘ég 138@%&@’(1) 4:15(11%' pr ocedure

descri beﬁjclopro@masnaﬂﬁ)xgzhc ﬁtlé pthe1 eksérng

[ 5- (4- brono-phenyl ) - Yl-lsoxazol- -yl] -carbamc acid (R -Iphenyl -
et hyl eslf"@rm]%llﬁéz Synthes1s of (3'-Methoxy-4'-{3- methyl -4-[(R)-1-(3-trifluoromethyl-

I-[4-(4 O[fh g@ar bo eir Idﬁélalﬁllno}o’ls%];&iio@)saﬁgbﬁ% 124-3575))-cyQﬂﬁﬁ‘¥f)Anecarboxyllc

cycl opr le 37: |s of
(13- Met h;dcuB(({(nhleinqSL)oxo 2, 5- d| hydro [1, 2, 4] oxadi azol - 3-yl ) -

ggtc L;)pr %Efﬁﬁ%ﬁaﬁ gg? X%r@gg%%}‘n_eléﬁ nzoyl éill?)n&g . oaa{risucspgncsilocljl o(f@-_roﬁphf-nyl -ethyl
(5-{4'- [dletﬁ&é&b%mﬁ@w@@z Q%rmmdﬁﬁm HEYHCPARORY ) Ivab la@d[k%lfUMF%é(thl}yné’) and

met hyl -i soxazol - -carbamic acid (R -I-phenyl-ethyl ester:
{5-[4"- (thm@ylan%uytﬁl (é&ndpﬁa)%nmlqiheﬁlw redetyon) wgs-ststcl w 53°S€orak bpurtangd| then

car| am cnamra 8% 1P te(% M ester (0 307g, 0.66nmol ), hydroxylam ne
hydrochlcc?rfed1 te 2@’ “o? } 63%181’?1%' et hyl am ne (0.097n, 0.67nmol)

were contizeqdtep 2EMHB(r3mo)2 nidiRoxybenz6 )3 Xo-b@§ ridtaeid @dthal eteRC
overni ght. Additi onal }édr oxyl am ne hydrochloride (0.1 00 1.45mol ) and

tri et hylPigpaied gavonstng to the pragadiry dewsribedidampis & Stﬁlé Né‘ﬁ%%rldﬁmﬂa?s stirred

over ot 9MhrndNERdH 8} ifortR A NEACAINRRL AL hdi0 LBEEAR e 1t e compound.

(13- Met hMb(BE’f]{Step Bi 5((5-Brnnm22-ﬁredhmdplm{yl)ri-mhlh)ydastimoile-@eadb))xyhc acid

Cy ol pr Opyl L B RIGAVL 4 L) ST hrodtd SR 350 £ Rt 5 BRgY! - et

L/ - hydr Q&Mﬁ@rﬁ@@%@i‘h@?}?’ 'o%nz%ﬁ' ﬁ@ic%ﬁ{t:yhc biig %%?Bgllggtren}%rl}cg I%ifdr?:@ﬁé:éﬁénbs oxazol - 4-yl

)- carbam c acid - phényl - et hyl ester (5mM) was
added trhydtdvjﬂmdnne (0.19n, 1.32mml) and ethyl chloroformate (0. 127n1_,

1.32 | t t d ht at t
Addi t 1 odboeflrte A5 i MeSh RS R et ool R THE OBt on
was sti rP’rﬁ&r&Pz‘icc@r&ﬂ’é‘fo&he Hdbdireaadcribed ﬁit]mélnﬁ}ﬂ% NestéP4 bsiApls.-(4brddbm! ) was

added and the reaction was stirred until conplete. The m xture
methoxy-phenyl)-3-methyl-isoxazole-4-carboxylic a01d methyl ester.

[00369] Step 5: [S-(4-Bromo-2-methoxy-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid
(R)-1-(3-trifluoromethyl-phenyl)-ethyl ester: Prepared according to the procedure
described in Example 1, Step 5 using 5-(4-bromo-2-methoxy-phenyl)-3-methyl-isoxazole-4-
carboxylic acid and (R)-1-(3-trifluoromethyl-phenyl)-ethanol.

25 [00370] Step 6: 1-(3'-Methoxy-4'-{3-methyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl
ester: Prepared according to the procedure described in Example 1, Step 6 using [5-(4-
bromo-2-methoxy-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid (R)-1-(3-trifluoromethyl-
phenyl)-ethyl ester and 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-

30 cyclopropanecarboxylic acid ethyl ester.

[00371] Step 7: 1-(3'-Methoxy-4'-{3-methyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid:

Prepared according to the procedure described in Example 2, Step 8 using 1-(3'-methoxy-4'-
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was diluted wwth CH2A 2 (201.) and washed wi th 10% aqueous citric acid, and
then dri edover MgpSO, filtered, and concentrated. The resi due was dissol ved
i n tol uerwoQam4)761and the sol ution was refluxed for 3 ®ayaIS2040108T309
concentrating, the crude material was purified by silica gel chromatography
(0-100% Et QAc in hexanes) to give the title conpound. Exanple 38: Synthesis
of (3-Methyl-5- Htetrazol - ]g t-cyclopropyl] bi phenyl -

€

[
4-yl}- |s§§xlaztéwk-£ugﬂ))l -catrfheremeibylpheryDicthorierbonstariino kispeqzol- émlrbound 39)

00382 | J- S met hyl - | M V]
(003021 i e RO OLERIERULN > ot - sxazon
N, N di meit:hyhysie Ban@&lﬁmmot D AR (mib)‘omﬁﬂleﬁyl)iﬂtm@carb(ﬂnygim]-

(di ethyl ene gl ycol diet et her; Hydrochlorjc acid (4Min

1, 4- di O%H@thyA-lwyolw‘agl}éaawyl DX raRE SRR (PRI i nut es.
Addi tsi 0Nz %ﬂuwg@xllﬁ%bﬁﬂwm -cliflurohb!Tho o SolRITPLY 3. 8880 BARACholO) | ONed

by sodi um azi de and the reaction was stirred at 1200C
for 24 hour@. 5gA819mrnQi§Dm| FnQ (SQIanurﬁ°Cevqsedd¢¢methyﬂhleum Otto en B@©; di | ut ed

W th H20 (1 The or s dri ed, over SO ,
P Cer od - Triednddifisg’e o endithati SRR Y or PRBw Ly End ca oo
chr omat qgérREdMp WathE tORA i@ 1004 hfic6NTHOUNHhe &iﬁ@é@a&nﬁﬁwaﬁyﬁlﬁb@%yssﬂ%‘a
{5-[4"-(I-Met hanesul f onyl ami nocar bonyl - cycl opropyl ) -

bi phenylgehcly‘plna@gn@ﬂlﬁw givs dhatitdd compdupdcar bani ¢ aC| d

R f t d.40) [00383] St 1:
v, (10 AR RO P S NE R anEh B pF PrtRER Ry A B °F
sol ut i orieedrited (4 ERsape mﬂﬁpyﬂ Dt@@fdﬂﬁame%éh)ﬂ%ﬂhlaﬁoﬁl d (5.0g, 20.7mml)
in toluene (301M) was slo added thionyl chloride (17.7nL, 243mol), and

t Ee r eadf33H SeR 31 (4 uideldR) ér(343 Rihypmo- WYM%PWYéaMYME@h@ﬂH@%Ldand
114" o SngRheE RhniffienLeas Y aiptdpah Sl Bl e B BEGUIIOTEM 12
react i orace@dingeab Itl:jeq?gcegge Esbidleerdsin E&ﬁm@ge l\q/va Sgdr?eﬂgsvl\:i%ﬁ{de(mettlmmearhbm{ll_ﬁe t he
or éé‘é{ c qya@af R T ﬁéf-ﬂnéy%xa%qqiﬂﬁeqa&wxygﬁ amg aﬂi 8%& fZ% éclera]ﬁ‘B t he

crude ng;h%ﬁ:;,l tWRS puri fi ed by silica gel chromatography to give the title
conmpoun [00384] Step 2

7V-{1 - [ 403231 5tep 9: T<4 FHH[ERDI-)HG{SI-DEhrBMrpimlybreihaxycﬁrl;dn)quahmoyﬁ}methyl-
SO oW L e I W TR T T e R R
g |VsE :OI- ﬁ, ;bggfég??dg:ﬂ%gég%m EXEPRO BEpEr IO NYA'] (4 -[(R}-NaB8siibbadapHeden)and

20  cthoxycarbonylamino]-3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic
acid ethyl ester.

Example 34: Synthesis of {5-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-
biphenyl-4-yl]-3-methyl-isoxazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester
(Compound 35)

25 [00376] 1-{4'-[3-Methyl-4-((R)-1-phenyl-cthoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid (0.1g, 0.2mmol), methanesulfonamide (0.08g, 0.8mmol),
and N,N’-carbonyldiimidazole (0.15g, 0.6mmol) were combined in THF (4mL).
Diisopropylethylamine (0.5mL) was added, and the reaction was stirred at 65°C overnight.
The mixture was acidified and extracted with CH,Cl,. The crude material was purified by

30  silica gel chromatography (0-50% EtOAc in hexanes) to give the title compound.
Example 35: Synthesis of {5-[4'-(1-Benzenesulfonylaminocarbonyl-cyclopropyl)-
biphenyl-4-yl]-3-methyl-isoxazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester
(Compound 36)
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[00385] Step 3 :

{5-14"-(I-Methanesul f onyl am nocar bonyl - cycl opr opyl ) - bi phenyl - 4-yl ] - 3-

met hyl - i sweaaw/ud7eyl } - carbamic acid (R -1-(3-trifl uor omeChgis2qlo®sssn) - et hyl
ester: Prepared according to the procedure described in Exanple 1, Step 6
usi ng [ 5-(4-bronophenyl)-3-net hyl -i soxazol -4-yl]-carbam c acid

(R -1-(3-trifluoronethyl-phenyl)-ethyl ester and

cLel bar qmns Fropared reristing/10-he pocofurf dxupbedindicamnye j4.phieny pying 1- {f4' 13-
cyel opr SpaRocAl PN L TELARORSHLL ONAM IS o BYATRLE ien AL oS < ©

met hoxy- dybmbﬁjwheoﬁfhoklrhﬁacnéhﬂd/benzsmesalzfommwI }-carbamic acid (R -1-(3-

trifl t hyl -et h ter (Co d 41) [00386] Step 1:
[ 5+ (4 BTG ASE NOReHhEhiY 1 ST amng ey FIeBeR20r DIhpRY - Lol Sae ki o

(R~ Iy ity QAR ke R |5 Qfcr BoRRRAAA ycordi ng Lo the

procedure descr
5- (4- br dm379-Step lhok—;[4-phé;5)& Te&amtmﬂlﬁs?@dmme(B*om Zabhwhepylle aci d and

R) - 1 3 fl th | 0038
(5 L1 (@ elbropatecaooiiis it sShyRne b Becits S5 Reft i umptety) -
4-yl] - 3-g188 mﬁklngﬁqxrafﬁf@thowﬁﬁl) 6?\;'1@1% ﬁle@zﬁ’bgmtrlle and bis(pinacolato)diboron.
(R -1-(3-trifluoronethyl-phenyl ester: Prepared according to the

pr ocedurleo3gysyep Be - [%(E(éwpbecyst_hps@mﬂ) Biphenylgd-yB-3-methyl-isoxazol-4-yl; -

,Efl ?r 8{)? ﬁ%&?lﬁiﬁthcl%g@f-}#-g%jﬁ tshgerr i’fsegﬁ(rae accord%g]to aerpl%gcne]dﬁrea({:elscqrib(eg)iﬁl - (3
L/-{1-[ ‘E)(&lﬁlp‘ﬂe 5, Siep eusiapes Wbrdnllo Bhetlyt PxREEI-HoaBzo-4-yl]-carbamic acid (R)-1-

yl) - phenyl ] -cycl opr opanecar bony é met hanesul f onam de. Exanpl e 41 Synt hesi s
of |-{4 ﬁipay leqtryl-eptepiishil 4-61- ey ctirmethyl-tim-Alljoxabeselinol-yB-ppepyll-

bi phenyl 4 anecar boxylic acid (Conmpound 33) [00388] Step 1:
5-(4- Br of éTOétG}eD %/C)%bl%@gﬁ%zol e-4-carboxylic acid ethyl ester: A solution of

et hyl (4ExXamopie BEnSyythsic ef @M elily1-5- Qi¢[ 145-8 20R21H- @hhlydrd\l[m dloxatiagbFdwhyam de
di nret hyl acet al 1(1 On) V\@s stirred at 1000C, f or, ? The m xture was
concént ratlepropytbinhenyletyHoisoxagel-4yDairhamic ‘hc‘ﬁ]ﬁ% '(Pi'@ﬁ’_l)e hy} &stxy | ani ne
hydr ochl ety hqﬁ,uglgﬁ 49, 6.57nmol) was added, and the reaction was stirred at
1000C for our fter cooling to roomtenperature, the m xture was
partiti dmseo]fsemde- &' Naigdidx@rardathimidoydy-gahopooppi-bipheay1l-depadat ed,
dried over SO iltere and nt.r at he cr . erial was

our 11 ecnE ERprbset i eipamit sgdhi bty Feesd B! HE-B3hibina. "Toosse)
Step 2 cyérobéop%oamd@@ﬁMHlan&%amXaz& =9 Rkl € a@am)l phenyl-ethyl

5- (4- Brono- phenyl ) - i Soxazol e-4-"carboxylic acid ethyl ester (0.500Qy,
1. 694@1m|eﬁtowé&3 s § §waepl), hydionrleminalyatiochloride (0.046g, 0.67mmol), and

triethylamine (0.097mL, 0.67mmol) were combined in EtOH (7mL), and the reaction was
stirred at 50°C overnight. Additional hydroxylamine hydrochloride (0.100g, 1.45mmol) and
triethylamine (0.30mL, 2.15mmol) were added, and the reaction was stirred overnight. The
mixture was then concentrated to provide the title compound.

25 [00381] Step 2: (3-Methyl-5-{4'-[1-(5-0x0-2,5-dihydro-[1,2,4]oxadiazol-3-yl)-
cyclopropyl]-biphenyl-4-yl}-isoxazol-4-yl)-carbamic acid (R)-1-phenyl-ethyl ester: To
(5-{4'-[1-(N-hydroxycarbamimidoyl)-cyclopropyl]-biphenyl-4-yl} -3-methyl-isoxazol-4-yl)-
carbamic acid (R)-1-phenyl-ethyl ester (0.66mmol) in CH,Cl, (5mL) was added
triethylamine (0.19mL, 1.32mmol) and ethyl chloroformate (0.127mL, 1.32mmol), and the

30  reaction was stirred overnight at room temperature. Additional triethylamine (0.19mL,
1.32mmol) was added, and the reaction was stirred for 6 hours. Additional triethylamine
(0.19mL, 1.32mmol) was added, and the reaction was stirred until complete. The mixture

was diluted with CH,Cl, (20mL) and washed with 10% aqueous citric acid, and then dried
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hydrochloric acid (2nlL), acetic acid (5nm), and H20 (5nL), and the reaction
was stirred at 1000C overnight. The m xture was partitioned between Et QAc
and H2O, wodotd@imngani ¢ | ayer was separated, dried ovePCiS®10/08130¢e er ed,
and concentrated to give the title conpound.[00390] Step 3 :

[ 5- (4- Brono- phenyl ) -i soxazol -4-yl]-carbamc acid (R)-I-phenyl-ethyl ester:
Prepared according to the procedure described in Exanple 1, Step 5 using

5- (4- broysbMspéhy flg lyeri:%@;aézgm@nuaf@érﬁwwlﬂ@e wes @S%@d(lm)toluerﬁr(éﬂwﬁ) é‘tﬂﬁanol

[ 00391]
0 LA By et o e SR SR P U5 BT BRI o-
yl}- cycIhymﬂ@q:aagwclabbmqgkap(hyamld()‘VoFEtwa:rlﬁcﬂlems)rtdlgn@: the)tltllaeorppmneldur e

described in le 1, Step 6 using .

L5 Che prEYAS ISR, Py b G IS, Sl oA elgaral-Sevh-<rcppeapyllcbipends  er
d I PVih hesi f

4 Y DR PRI S PR e A (o X TRipBuftd oyt hest S ©

5-y11- b.mma:nyﬂsaw@-pymoﬁmmmw)em@hwwu: 3an¢tuylelm?1u4r§1}§¢arbe[rﬂeaeiz1 s
put s B aaeh ey sten 864 P e B 1 AGfimdgr e Spine B RBRT of hyi

al cohol .1 (R33N ert BomBMBd BNPIQHIMER!Ehy1ERSS &%ﬁh&tﬁﬂe&ﬁérczrﬂg a (mss spec
data) is obt algned with a Shi %adzu LCI\)IB 20 % | e 43. E)stabl i shment of

a CHO Oelﬂydrﬁ¢hi@rl®nca<lb(%2\/lmx|b;4e@gxm $Hdrmdn wLaPAdde[dc)@@Dﬂn]: rgpction wib stemiAfoencodi ng
t he hu P. [e18Kel dfr m_hu g un
(& ol acp isglssne SiRiogh YREa @R ETR a2 HE D2 bR 25T e

RETROs crfopéwd by {oidrh @ide (M099g, arscﬂmhdsne andlthe teeiinhvalINfrell @t 1103080r 2PAI Was

obtai ned by PCR of the reverse transcription reaction. The nucl eoti de
sequenc d108Fs. AT oakipgitorapR e PR tujn Shetapdyrivrie d1Bied su e Heb In &2 Ole) and

B ochem' 5 CRS: TREEHARl: RferniS by S S0 Tl Sy REUERERL W UR, O e
pCDNA5/ E&I[dwmmmfmd byl sélsaan gl etmdmihtognphe cd edreithe GHQ@@lduad.usi ng

I|pof ectam ne 2000 (lnvitrogen Corp., US Cl gnes stably expressing human
LPAi Swe riexasppl éég gy F%0%"8Ho't‘r#é‘n[‘?fh%‘Ef“l"é%)ﬁ‘f‘!‘?‘i‘%“é%“yéwF'QPf‘?P&‘tl)'s how

Ca-infl !Bighéhdﬂ E fﬁlgl kﬁ’fnzoﬁﬁgﬁ?kﬁrb‘iﬁnc GRIaqRGIIL ﬁantrﬁiuo(l:@Jnle Tpmesignt |y

Expressin 395] A v or contalning t human LP receptor
c DNA wasetbﬂteatemédoﬁmundﬁﬁ) M ssouri S&T cDNA Resource Oent er

bCR 1 orERd Seed i BB bt aaescar Semdl B geulfShantide T DY

To a solution of 1-(4-bromo-phenyl)-cyclopropanecarboxylic acid (5.0g, 20.7mmol) in

20  toluene (30mL) was slowly added thionyl chloride (17.7mL, 243mmol), and the reaction
was refluxed for 4 hours. The mixture was concentrated, and the crude material was
dissolved in toluene (50mL). Methanesulfonamide (11.41g, 120mmol) was added, followed
by triethylamine (15mL), and the reaction was refluxed for 3 hours. After cooling to room
temperature, the mixture was poured in CH,Cl, (200mL) and washed with H,O (150mL).

25  The organic layer was dried over MgSQy, filtered, and concentrated, and the crude material
was purified by silica gel chromatography to give the title compound.
[00384] Step 2: N-{1-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarbonyl}-methanesulfonamide: Prepared according to the procedure
described in Example 2, Step 4 using N-[1-(4-bromo-phenyl)-cyclopropanecarbonyl]-

30 methanesulfonamide and bis(pinacolato)diboron.
[00385] Step 3: {5-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-3-
methyl-isoxazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester:

Prepared according to the procedure described in Example 1, Step 6 using [5-(4-bromo-
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human LPA was determ ned by sequencing and confirnmed to be identical to the
publ i shed human LPA2 sequence (NCBI accession nunber NM 004720). The cDNA
was cl onewloi2ntooi4ttse pCDNA3. 1 expression plasm d and tramsfraseedosrsoo B 103
cells (Invitrogen Corp., USA) by seeding cells in a 96-well poly-DIysine
coated plate at 30, 000-35,000 cells per well together with 0.2 nl

| i pof ectam ne 2000 and 0. 2 of the LPA expression vector. Cellswere
cul t ur edPhsvE)d rrgﬁhylrnqow%ﬂgfﬂecaﬁ@dma apidf(B)-é-(Berifigoragstydahensi)-¢thyl gstpguced

roman LR T 005561 A SR AP ETEP i e Bl R peliB®, ot &7 oA was
obt ai necytloprapahecaMoagemethSécbuldbdmilesour ce Center (www. cdna.org). The

full-1ength cDNA fratgm:nt for human LPA 3 was qbtained by PCR fromthe
vect or. e APeBYnfesis atnalfcsl-Hethppesufgndaminesasbenyd-cyclpReomydy- &y ni ned by

sequanci Abaec SARTLEIRA- kSR Eal L ArbBRiOUE (RRpghuman LPA 3

sequence nunmber NM 0121 . The cDNA was cloned into the
pCDNA5/ RRfluexpmethyl-pheylrethytiesterd(Gomapmfmskc4lod i n CHO cel | s usi ng

LPA 3 wdPEM ST ER Yol e RSP Rparihap R T Ras g e Fe ot oo
Cas i | 4R 13RSl e AW eASrod P8 o ORihDAIH SRR | L

Assays. 0397] Human LPAI or L expressing CHO cells are seeded at

20, 000- 4BsQ0iBddeExgmpler], WesplS usingS-06biosid-2 pedthoxy-phesyhé-wethykopizated-one or
two days. hefor.e t.he a thor to,t assay,. . the cells are washed once

w ¢ npe RS iea B BSF L T bt PR ERenBher i ght. “On the day of the
assay, goielStepni Blj4ql-oedifesuliohglaviihdoarbbhAcych )-8869thbLy-assay

buf f er ((BII—.IBSé vmy!tmﬁ g[Zﬂan.de I\/g2i andyé‘ont aia;i .ngﬁ;dg mi\)/lr(!;—lie%g)es and %EY.B%

f at t y- adtiphenydd-Hirdanethat-isexagobdnilhyanbamig aeld (Ry- le@ctyiflgorpmgHyliphenyat i on
continu g ok : 11N 12¢p% re added
o the aayeich PRYkcBhectibing b orodh S e SRR B bR 1S SRR B ISE, oo,
Cel | s ar(d-trbraotmothbay-phertyy)-3-hectiaddidxianoi-4o91]-LorbaMid 4D éRyd1{3v r acel | ul ar
Ca2+ measured using, the F|lexstation I | ar Devi ces | C50S are

det efni il uer@m&l@aﬁwﬁhﬁr\%ﬁisg%aa@rasf%'\@‘o‘ﬁgﬁrt%ar{lfftwla[tli%ﬂd&zfﬁweﬁn@x—anp| e
47. '—PA%:I}:@L&Bgmﬁioﬂkg%ﬁéé%onkg%%hnﬂrfg&n%&an breast cancer cells are
seeded 4dt” 25, 000-35,000 cells " per well in 150 M conplete nmedia on

Pol y- D- LEssinmple dd abputhesisnokl-{d'+4-((R e drPhizoyl-ctiopy @ benylmwin ovisaxgzarS-gpller ni ght
cul ture,

R B MRS D gL, o2 veg, for 3-8 hours
(Cal ci um@ss) ik ¢ ub-4-BPBHioCHIfnyl)-isoxazole-4-carboxylic acid ethyl ester: A solution
20  of ethyl (4-bromobenzoyl)acetate (1.19g, 4.39mmol) in N,N-dimethylformamide dimethyl
acetal (10mL) was stirred at 100°C for 1 hour. The mixture was concentrated, and the
residue was dissolved in EtOH (10mL). Hydroxylamine hydrochloride (0.454g, 6.57mmol)
was added, and the reaction was stirred at 100°C for 1 hour. After cooling to room
temperature, the mixture was partitioned between EtOAc and H,O, and the organic layer
25  was separated, dried over MgSQy, filtered, and concentrated. The crude material was
purified by silica gel chromatography to give the title compound.
[00389] Step 2: 5-(4-Bromo-phenyl)-isoxazole-4-carboxylic acid: 5-(4-Bromo-phenyl)-
isoxazole-4-carboxylic acid ethyl ester (0.500g, 1.69mmol) was dissolved in concentrated
hydrochloric acid (2mL), acetic acid (S5mL), and H,O (5mL), and the reaction was stirred at
30 100°C overnight. The mixture was partitioned between EtOAc¢ and H,O, and the organic
layer was separated, dried over MgSQys, filtered, and concentrated to give the title

compound.
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in assay buffer (HBSS with Ca2+ and My2+ and contai ning 20 mM Hepes and
0.3% fattyacid free human serum al bum n) is added to each well and

i ncubat i omocorwi4meed for 15 minutes at 37C. 25 m of te®CTASA@OWsTHEY i n 2. 5%
DMSO are added to the cells and incubation continued at 37C for 15 m nutes.
Cells are the stinulated by the addition of 100 nM LPA and intracellul ar

Ca2+ neasured using the Flexstation 3 (Ml ecul ar Devices). |1C50S are
det er m r{@&msﬁtﬁwsﬁﬁﬁﬁmwhaﬂb@%az 1fayNrsarbagnic @eidyR)1 k-phgnydngthyl
curves. S abi L 8{,5 _conpound
to inhi El?é b| n I%d a%ropﬁggt@h%qjﬁ%%dﬁ% (%g%rgggztg%%?%&g lhg{r?%rsta&r:sé %‘gs assay.
CHO cel |lﬁombqihbiyyl§}l€pkm fgaiboeylicaddrbn @)t 1 -psnghcthB#ol. r ecept or are
resuspended in pes, . 7.4 contai ni n% 1mM DTT,, | ysed and centri fuged

at 75, 008033y Stsp 6eh{ér[4r<ﬁ5) febhsnyhethoxyear bppyamingdsogazol 3-yl|hiphemyd-4-n 10

oy =25
e TR ST GHC e ey

5 m\/l GDFExaatpdie t.&tp éuﬂlpgw bmnﬂsﬁlaqnylauﬁcbmoléwnmwbdﬁpeaqid OR)-T-phenyll00 Vi
/n1 sa in and 0.2%.fatty-acid free human serum
aI bum n)°® twlﬁl\{gba'}ﬁz%@ 8asrb cxpjgpro ?ﬁ@@@gﬂqnﬂ)%%m dre %/er m nated by rapid

filtratiomnipear9bynthadissn -G B- -4t d155Rnkl-bth®kyddrb {i6)-ibdxlak &I
pl ates are V\Ikbalshedgy tlries qufh[B ﬁg’gl d(I sklllSIBuffe}rl r501€ia§élrr1£:/lmIk\tfgels a7.5, 100

mvi NaCl Saydt-bipghenyl- w&-cycl@mmw@dbor@éncrmd (Compdundt3n added to the plates

and the ctlvt I don sdt ed on Packar d
oo e D8l IR kol EONEE oI gtk B obunltit T QEShERg R

radi oactusitg rbtdih(ﬁbﬂ%ﬁ%hﬁl@ﬁhyn@lﬁolﬁcﬂeﬁ:plfab@oibﬂRl')qFFFlg phén dﬁlbﬁyaﬂsﬁme of the |igand
(900 nM LPA). 1C50S were determ ned using G aphpad prism, anaIyS|s of drug

titrati da3edirlpseme covadments, masy ?rpﬁﬁ‘if%etiﬂﬁ d@iat(ﬂ@SWR?de‘F@a?r obfaingd fath a

repr ese of Fornmula (1) is presented in the Table below A =
| ess thggnh%éhéﬁlm%greater than 0.3 mMand less than 1 nM C= greater

t han 1 rilMdaanple 43sEstablshniéhtoila CHOJC dhLire Sthbly E:(prnMing\HumamdLPAilet erm ned
o) AomVERAIS hiekD SRS 7601 08 TgorHe T BERaBa EHusLACH) M)t Bitepl at os
0-0019% 11 By B R b o MR Al B ﬂegéé%ﬁh‘ﬁ%ﬁgﬁ%ﬁ%%‘ﬂﬁﬁ . 2058
cel | s weklETR@saript ket Ambewh, frox) 4 tho fulklength v®N A dontestand Rt was@ditdingt r i pper
and 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
20  LPA; sequence (An et al. Biochem. Biophys. Res. Commun. 231:619 (1997). The cDNA
was cloned into the pCDNAS/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 response to LPA.
Example 44. Generation of Cells Transiently Expressing Human LPA,
25 [00395] A vector containing the human LPA,; receptor cDNA was obtained from the
Missouri S&T cDNA 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
30 the pCDNAZ3.1 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 pg of the LPA; expression vector. Cells
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resuspended in DVEM containing 0. 1% fatty-acid- free bovine serum al bum n
(BSA) to a concentration of 1 x 106/m. Cells were m xed wth an equal

vol une ofwoesto/omspound (2X) i n DMEM cont ai ni ng 0. 1% f aPCYAsesdo8T3ee BSA
and incubated at 37C for 15 mnutes. LPA (100 nMin DVEM containing 0.1%
fatty-acid-free BSA) or vehicle was added to each well of the | ower chanber
and 50 m of the cell suspension/test con'%ound m x was applied to the upper
por t i on Y6¥re chiguresh evgsmghpingroaplee gicdin kokere bengubsyed fatLPArmdueed €4 ee hour s
and theqnh‘g}ﬁ cells renoved fromthe upper portion by rinsing with PBS and
scrapi ng. ie filter was dried then stained with HEMA 3 Stai ning System

( Fi sher EcingpiedBi Egtabisienah b al@ioOsCdl LitecsSthblytExpreésing HachaatLBRO nM and

| C50Swer e det erm ned using Synyx Assay Explorer. [00402] In this

exper i maM396] o vpdphepstaning theghumag LYy reqeploroDNA gvas phiairgg frogp ,9*@39,

i nhi ki t eg: + @iV, ' ﬁ;pwl B,

mel alr%onnqqésgf s%gnﬁg&%@%%géﬁg -1 nég;ﬁ:i%}gﬁﬁjr‘]hge]@?g%? gblr\r%del iér%%(g‘lége

[ 00403] HeermllP GSvBldtEaingdcley PERfIam theasc®Og)hearuelchtids sdudngeef tiragenedgi ven

¢ 2SR o0 ISR, a0, AU L L ATRLS B, LTS 00

anest hethuags LVFAJ'Se?%ch PNERE aéR¥ibrindABSONR 1) 0 BENG2 RATH RDN 2 Ha6 chhtdlinto
bl eomycin sulfate (0.01-5 U kg, Henry Schein) via intratracheal

i nsti || gh¢ paDNAZERE capreSiat plagmidamd Jraphigetcd in Chfycetts upingthipofenipsiind . 2007
May; 292(hnL1095- 10 E 7. Jan.12.). Mce are  rgturned it hei r cages
ana Bon 2000 SRR Copr P URaT A0 i rr Bl et Ve S b b o
vehi cl e Hygrdeydiv eficedepiXied 43 colls that ghaiw Ga-infig ih @edpenaned [fPrequency of dosing
is based on previously determ ned pharnacokinetic properties. Al animls

are sacrii¥anplg 40sLRA1iandRAS CalpinmElpe Assays. 14, 2 1 or 28 days after
Y reRTees: . v e Do : ( ; 20
gauge. ool R e LA SO (L iCare G2l 0000 UBOGEIN' P, |
sal i ne twelbitadtiwbi polyhDdlsieot@ted EHyagac bt twald{yBAkfoyc tedis{dyePrisretboved and

fixed in 10% neutral buffered faor in for subseguent hjstopatho | ogical
anal Ysi $ssagafhe o S%fswh(l@@a W@ﬁ%alﬁ#weg@@%g% Frym-Trgmetia oyREnighi | s and

the cel loSHRHDAT AlasESTR YA AN AL RE ﬁ?e ?tkalciﬁﬁh D&1d106uI AUDSEQUBRLasRI,OL €1 N
anal ysis using the DC protein_assay ki Bi orad, Hercules, CA') and sol uble

col | agerbufifcallyBSS withi Grj Sid Mef " {8i coosliong 26 )M bikpes BALKF3 Ysfatnatifded f or
oo RL ST cBSH L PSP B VPP
of met al lpoprdTt&t Baffouhds L 5YXDNBEIChlc QRIS RItRASETS afd i@BARS donlnhddsgue
growth factor and | actate dehydrogenase activity, using commercially
20 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). ICsgs are
determined using Graphpad prism analysis of drug titration curves.
Example 47. LPA2 Calcium Flux Assay.
[00398] BT-20 human breast cancer cells are seeded at 25,000-35,000 cells per well in 150
25  ul complete media on Poly-D-Lysine coated black-wall clear-bottom plates. Following an
overnight culture, cells are washed once with PBS then serum starved for 4-6 hours prior to
the assay. On the day of the assay, a calcium indicator dye (Calcium 5, Molecular Devices)
in assay buffer (HBSS with Ca’" and Mg”" and containing 20 mM Hepes and 0.3% fatty-
acid free human serum albumin) is added to each well and incubation continued for 15
30 minutes at 37°C. 25 ul of test compounds in 2.5% DMSO are added to the cells and
incubation continued at 37°C for 15 minutes. Cells are the stimulated by the addition of 100
nM LPA and intracellular Ca*” measured using the Flexstation 3 (Molecular Devices). ICsos

are determined using Symyx Assay Explorer analysis of drug titration curves.
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avai | abl e ELI SA. The cell pellet is re-suspended in PBS. Total cell counts
are then obtained using a Hemavet hematol ogy system (Drew Scientific,
Wayne, PANVD 2ardi4tticiif erential cells counts are determ negCugisegoShmngdon
cytospin (Thernmo Scientific, Waltham MA. ). Lung tissue is stained using
hemat oxyl in and eosin (H&E) and trichronme and lung fibrosis. is determ ned
by sem quantitative histopathol ogical scoring (Ashcroft T. et al. J. din
Pat h. 19%emaple 48. GAPYS BindingiAsgay i ght mi croscopy (10x magnification) and

gquantitatj.ve,Co ter.-assi sted densitonetr gen in lung tissue
dect | ondEfiERITRNY O 2hBhEkEG0 SHHE bRl B RAPS St i hpad pri sm
and st atrh§hbiaat Gairhs ﬁﬁsﬁ{z‘.o@HOQ_%Ily\@tﬁEly%&?&@ﬁn@ﬁfe%dﬁnﬂﬁﬂmt h@R4P4paln the acute
setting (3 day), Conpound 1 significantly reduced total protein and

col | agerrcaptment reawspendsdiin 10 moYidherssal A4 odrdziningviagd PITHL s¢Bmid) . 1 n a 7-day

bl i del d .1 d BALF | in, TGE.bl .~ MWP-7,
nyal o oA 4 AF PGS pg RERermatse i A R 81 s et oA {14 day
bl eony cimMEaeR)s) 7.4 CompRidl Aol orERgRd 109 kBelol Merﬁ@ﬂahgsge% \WagRr deBestcei t her

propylactically (day O - day 14) or therapeutically (day 3 - day 14).
Exanpl e iBdubatedus 86-veallydates withdchidr[i &AL 900 mMiLRAe<S LM GBP, dnddedsi s

i ee. acastou Fostos a2 i e ad: 60w BREPCTER 7 dye”

prior tq,d/@stapoRintdn@0l D0 fatfy-4@4 fied BuabbdrumtamiRNAT S0 riheRs LEIRTY ¥hLd
(1.0 m/kg body weight) diluted in corn oil vehicle (100 nL volune) via

i . p.10i njrestiopharciprarngedere kepidbiltatige dirqugh Whgtpdn GIAB glassdibrgfilter mateh Exp

| munol 1,205, Aprc 1820k ) h63 13 R Y By 200BWESPRAf) s BPAGles T S cpece ve
an equi valen ol 'unme” of "corn oil vehicle only. "Test " conpou or’vehicle is
del i ver adMpNaCli gndoli a®1 BigllLy andiriéh Scanmitlanfis tHea adtedly thSplarekad afct er first
i injection.o 1 are sacrificed usingrinhaled i sof | urane and

i.p. of Cd ), mcge

bl ood i dagiPasiiyityirgtaipsd an dhe lisse tsulckerpgred npsRagkandt ToplaryPsrkar Elmper). asT

| evel s. o e i ane: hal: f i : i .} r at

| S00C arspeFiflettffind & ARHERUES o AN B IRBAiE il b BERiE LIAEER, 5

hi stiol oghe abseassesbereginddP00 nVELPA ). BE os weraiddtergnihddgbsingnGrupbpadgpysn( 10X
magni ficatjon).. Liver tissue honbgenates are anal yzed for collagen |evels
usi ng SiAEYPSEBABEIIBIIOPEHYERK) . Fi xed Liver tissue is stained using

hemat ox 4o aNdstR@SE B Lirdbiol8pidall datLIF AiPResdtdtild ¥hpdunBE 88FSndu$a d$fser m ned
by quantitative, conputer-assisted densitonetry of collagen in liver tissue
sect i ongressited in thytabld l@scopy. Plasma and |iver tissue |ysates are also

anal yzed for congentr et t RIS T°HLPAT Ca Flux ICs | HLPA3 Ca Flux ICq
1
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o
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chal | enge site and pNitedotdatenenedd f or mani de for overni ght extractlon of
Evan's %Hﬁnﬂké%. LPA1 Chemotaxis Assay.

5

[00401] 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

10

concentration of 1 x 10°/ml. Cells were mixed with an equal volume of test compound (2X)

in DMEM containing 0.1% fatty-acid-free BSA and incubated at 37°C for 15 minutes. LPA
(100 nM 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

15

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

filter was read at 590 nM and 1Csgs were determined using Symyx Assay Explorer.

[00402] In this experiment, compounds 1, 4, 8, 16, 17, 19, 21, 29, 35, 36, 38, 39, inhibited

LPA-driven chemotaxis (ICsg less than 100 nM) of human A2058 melanoma cells
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[ 00409] Follow ng extraction, a 150 m aliquot of formam de for each tissue
sanple was placed into a 96 well plate and read at 610 nmusing a

phot ospecwormetoers176The resulting data (OD units) were pl eCTab2u8i/081305G aphPad
Prizm In this experinment conmpound 1 reduced LPA-induced Evan's bl ue dye

| eak into the skin. Exanple 54: Muse unilateral ureteral obstruction
kidney fibrosis nodel [00410] Femal e C57BL/6 nice (Harlan, 20-25g) housed
4/ cage vii¥ample S8; Bleanpycheinguced b upg fibseds medelimiceand al | owed to acclimate

for at | el i< 4 ald - i ' phase,
i ceundBry FeafRLE A CRid L, 357de) e Mo b Pt RS, DV eF
ki dney. fBod edd watcaahdalipivieddo nedlimatpfigrat leaftt7 dagsipsiboto tes igpdaticr. Afdr the expose
the left kidney. The renal artery is . located and 6/Q silk thread is passed
bet ween haﬁgu%wp@hﬁseaﬁacq He lig fiaf esthfiged wita atTiang &%@étal@ég}aaa%e uret er

and knot.fiad, 3 Fddeen bIRSMYERGufrite '(?.biga(tjﬁkg,“ﬂai WCBLIRY via TRl LAREY 1S
returned to abdonmen, the”abdom nal nuscl |sr§utured and the skin is
st apl ed ig§tokedn (Mzzecran 8 e et WrméBhesio/tihve ICedadde/sPramid!. A7t ored daily for

the duratio f i est, .C ound or hji.cle is delivered po,
b or sttt kB ERE ErR 007 Einienc STBT 4 et G Sat g v

det er m ngdy phah8BeRKbASE ihe cRpGRBEHL Bt cdthpordidiRESicRIIE d8AEdd Pt okt NY

i nhal ed isoflurane 4, 8 or 14 days after UUO surgery. Following sacrifice

bl ood i gladyalite wute andriiquengy i dosing Is haed ¢ piseipyslardstonamgdst ed and onehal f

of the ki,dney is frozen.at 800C and the..ot her. hal,f,i,s fJ xed 4 % neut r al
Ut 1107 o SrfiBRAeok il BRBRnES A8 e le MR flind Ahice 8ot A, B AN

li ght  mgesePftd bRonRGNInk i [Galoh OFllowih @ Beyifict.Sfi¢e aRORRGeRaA &t D2E
anal yzed for collagen levels using Sircol (Biocolor Ltd, UK). Fixed kidney
tissue |S8ugt augiegafichuattadicddo pé makyxpes Auastasdyiaged mgkypalidoobtaithr ome and

ki dney fy LS Ak rdm: i ve, e i

dens ¢ oriyiioupedll; ELEMAREATE) SRL kK and MIBELTORRENBA Blered oy
and col lfagedlincfontentqucnt kisdpetiologial aalyRisaBral Bistckirtdogyd for $6 uen hy®Mt es ar e
al so anal yzed for concentrations of inflammtory, pro-fbgotic and tissue

i nj uby &%%ﬁﬂl’é@eicﬁ]&ﬁ i g o1 sHRsmyian W%@P#@é& rgﬁ!g for ﬁqeﬂllimi c

aci d, tissie dniRsRidsy 1R DIBSBIIPREAS it gm%ﬁxleeémsgtg%%& QUIGPIcRBIhoEAL O
inhibitor -1,, using conmercially available ELI'SA. The 'resulting data are

pl ot t ed anslysiy uGngSpat(Broddon IadJUKD.d3 ABF icalalyded fercencasabatswden gr oups
1 redugced. total  kidney

Col I oger BT RREAT et TG BIR HSBr N Herder B i ¢ aci .
tissue imkbPpt yaRfoni®idd tRRIORILRBSEF thet@NEhrBlcARRd-NOGei xaRitbNeHrokinaidi bi t or
- 1 conpared to untreated group
20 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 Scientific, 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
25  determined by semiquantitative histopathological scoring (Ashcroft 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.
30 [00404] In the acute setting (3 day), Compound 1 significantly reduced total protein and
collagen concentrations in broncheoalveolar lavage fluid (BALF). In a 7-day bleomycin

model compound 1 reduced BALF collagen, protein, TGFf1, MMP-7, hyaluronan, and

inflammatory cell influx. In the chronic setting (14 day bleomycin model), Compound 1
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Exanple 55: Cinical Trial in Humans with Idiopathic Pul nonary Fibrosis
(I'PF) Purpose [00412] The purposes of this study is to assess the efficacy
of treat neot20w/t4h7éa conpound of Forrula (1) conpared w PaTAlSaEI®NE730N
patients with idiopathic pulnonary fibrosis (IPF) and to assess the safety
of treatnment with a conmpound of Fornula (I) conpared with placebo in

patients with I PF. [00413] The pri mar%f]ﬁout cone variable is the absolute

change id¢cisaraddnial bli[né@PEQ@H whendesedgithsr preaplaetiically (dard) —frohidsel i ne to

Week 72. d: tcome neasures include: conposite outcones of
i nportar{tpér?g%ﬂjﬁélélll}gﬁfélg@ o tlg?'

eve progression- free survival; categorical
assEssnEEvta;]m[ﬁlezsh)sMauEecﬁibmgetr?chlpﬁdeEGFI4M1QN&H$ideFHErdsimEMseI ine to
Week 72; change in_Shortness-af - Breat rom eline to Wek 72; change in
per cent IBPER R FEnBlgoaBieR (AR ?@-@éé}:l%%e@?cwrﬁswa&iﬁ% APt t?s%ﬂ@
capagi t y,nfy %&_)anﬁfallﬁagd {HNYBmh A0} Raskt v rd%ést I\%\M§ Kest BitiafBANGRer (Be OXYgen
d the 6 te wal £ (BMA | K

saturation during m nute wal k tes rom baseline to Wek 72;
change imbhuglonrphssd, uticcorcavnPlad. & mifogbaphy cighiRCithited $15 ess melntchfolom

basel i ne ek 72; .change in di.stanc ked in the MM fr baseline to
veok 75 108 nLaBluDiems RS S r BT & Tk THEEs oty o HoIUbE Those
pati ent suihabl. 29b8 ?xpr;lSig\Q):ﬂQJ-V@.VEM 2008 IFeBi191. Coritto?ilids redéir@RRSIEVAENt! PF;

40 to 80 years of agfe; FVC > 50% predicted val ue; DLco > 35% predicted

val ue; eiofuree ofogm ol vBhigls calw Justinosttiosnédr vehlicle is debivenep povigraee daity. dst
year; abhle t | k 150, neters, | . m.nut es intain saturation > 83%
w1 odngetde e Sy B Ve et B BBt SUCER M Sud MRS are
excl udednhdl@Msbfli@ns inttylobd istdr@yn satdasdiye pm¢tu@é fdrRebdeqhidr@vhalgsisof teri a:
unabl e to undergo pul monary function testi Q_g% evi dence of significant

obst r uctAVEFANINGVelb serdcps harvaniey. andmme-haloh diedlives iegezeniah-80He adithe cal
opi ni on the .l 4 i y e

ol i gi bl St i &R 1994 Bhuee) BEECRE Kk TorHREELES Lol BER ATNES, 1 ve

i nf ect i ditjrodis ueng HilsaasasceandOx napnidichtsn) nedtcddsue bmdogdnates hidkalalyztd

result in death within 2 years; diabhetes: pregnancy.or |actation; substance
abusk; per sfiarn Xgﬁelﬁ&ﬁﬁngﬁfﬁ% ?%Pl?f&tfio‘ﬁfé)-%fx%%ﬂ?éhsé?e Bt ﬁ%ﬁne‘? B¢ r eat ment ;
unabl e tl&da%c?liﬁ%ﬁ&'%oﬁ@@l&@!} b@diri Wi Rer FbRINAS B&ErmhiREd by 1 @l 5. [00417]
Patients are orally dosed with either placebo or an anount of conpound of

For nmul a quantitative, computer-assisted densitometry of collagen in liver tissue sections using light
microscopy. Plasma and liver tissue lysates are also analyzed for concentrations of
inflammatory, pro-fibrotic and tissue injury biomarkers including transforming growth

20  factor B1, hyaluronic acid, tissue inhibitor of metalloproteinase-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.
[00406] In this experiment, Compound 1 significantly reduced liver weight increase and

25  collagen deposition in the liver as compared to the untreated group.
Example 52: Mouse intravenous LPA-induced histamine release
[00407] A mouse intravenous LPA-induced histamine release model is utilized to determine
the in vivo potency of LPA; and LPA; receptor antagonists. Female CD-1 mice (weighing
25 — 35 grams) are administered compound (i.p., s.c. or p.o.) in a volume of 10ml/kg 30

30 minutes to 24 hours prior to intravenous LPA challenge (300 pug/mouse in 0.1% 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. They are removed, decapitated and

trunk blood collected into tubes containing EDTA. Blood is then centrifuged at 10,000 X g
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(1) ( 1 ng/day - 1000 ng/day). The primary outcone variable will be the
absol ute change in percent predicted FVC from Baseline to Wek 72. Patients
will recewvoeotwisnmed study treatnment fromthe tine of ractase@assn unti l
the | ast patient random zed has been treated for 72 weeks. A Data
Monitoring Commttee (DMC) wll periodically review safety and efficacy
data to ensure patient safety. [00418] After week 72, patients who neet the

Pr ogr essPbH) Bnutrssid<e His@mynaemeentrations iniAe plasig are deterpupesdydfldy. ®raecr ease
in perce I Cl- > ' r .edi cted
Do, witTeBLalb S REN R aamlod hRAR Sk B dRaER0E bl BRLEEl ST T

t hei r blihmt#adntf bty ddistgninPeclpadetiechl¢Phtcd be haplirear fegedsside (GraphpaiBdset)oi ds,
azat hi opri ne, cycl ophospham de and N-acetyl -cystei ne. .Exampl e 56;

Par ent er3fl PEHieHE s wal DOYATBE FRICEHTLN A58 Clafes ?511%63%0331 BloBrd &t the

phar neceytj cal conposition suitable for adm nistration by injection

(subcut aneous, intravenous, and the like), 100 ng of a water-soluble salt
of a corfrcumple 58: Myuseilerngal)vaseular kaklassy i n sterile water and then m xed

ith 10 nlL of_. 0. 9% il ine. The muxt is i ted int
Hosnge e s BRLEL whedaim whehn Rt Soms nebee T Srf et Esurio
anot her @Haedd ABNE chdWanf YakQ@Wh A% ctNATRHIQOLSc IR PBrtRE Wtk Pridh t88tudy
2.0 nL of
. (0]

injectable formulation: 1.2 g of a conpound of Fornulas (I),
sodi um agiieaem Guufifoand d ovastprenargdoingvayr, vehicle ¢t ajconpengratipn of3 mgimMnd q. s. to

sui tabl e ter, (distille steri | -S.t0 20 . | -of the above
P o Gchibeg BRLEN b b AFRimeSlilm e 8o ho&Co Hinme e, e b 2oy T,
sl i ght Henbwing dobe, MECESBRI Placel intafal regtidmihg denitd hddygiOén Badnes blus dyhien

added. Exanpl e 57: Oral Pharmaceutical Co (gsi tion [00421] To prepare a
phar macdbrdeapusy iy &l Yaibpugegen 602 mled il rosolutmn). Adicsfvese heApound of

For L 2 a5t Mipd e Bty RSB SptEE o
sui t abl eudiar20qrldl.1 adfaity asitifeeciBIN). EharyphmuEs aftGubP A ngeetion(thize dvekozenge)
e LR LSCAE b LR i L b PR o
Formul a fif forifhlylie 480 Viinight RANEGIESE BRI &Rd, Wi th 1.6 nL of light corn
syrup, 2.4 nL distilled water, and 0.42 nL m™nt extract. The m xture is
gent | y Hbene dobllamangouraedon, atld0qul abiwht b fdroamide foozamgessuiangid was or buccal
adm ni Stprla?'c;[eid%rl}'o a 96 well plate and read at 610 nm using a photospectometer. The resulting data
(OD units) were plotted using GraphPad Prizm. In this experiment compound 1 reduced
20  LPA-induced Evan’s blue dye leak into the skin.
Example 54: Mouse unilateral ureteral obstruction kidney fibrosis model
[00410] Female C57BL/6 mice (Harlan, 20-25g) housed 4/cage will be 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 undergo unilateral ureteral obstruction (UUQ) surgery or sham to
25  left kidney. Briefly, a longitudinal, upper left incision is performed to expose the left
kidney. The renal artery is located and 6/0 silk thread is passed between the artery and the
ureter. The thread is looped around the ureter and knotted 3 times insuring full ligation of
ureter. The kidney is returned to abdomen, the abdominal muscle is sutured and the skin is
stapled closed. Mice are returned to their cages and monitored daily for the duration of the
30 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 surgery.

Following sacrifice blood is drawn via cardiac puncture, the kidneys are harvested and one
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Exanpl e 59: Fast-Di sintegrating Sublingual Tablet [00423] A
fast-disintegrating sublingual tablet is prepared by m xi ng 48. 5% by wei gh
of a conpaOndicofsiteer mul a (1), 44.5% by wei ght of m crocrgstskeionarseel | ul ose
(KG 802), 5% by wei ght of | ow substituted hydroxypropyl cellul ose (50 mm,
and 2% by wei ght of magnesium stearate. Tablets are prepared by direct
conpressi on (AAPS Phar nSci Tech, 2006; 7(2): E41). The total weight of the
conpr es Jwlf afdkg léedaey is fogrmetaBA&d and tl@sﬁhqffdlalf'rh Bxebinrh@ mneusial b%ff?f e¢pared by

i o ocry O HER Bl PTRRRS oL, Aobish itk Beb skl PE"o; > ©

| ows ubs trhigti fhtiby i Kodyagridpyd haneddethios ere(ahallRéd) fobyolll@bm@valstdsﬁgeslﬂuohensi onal
manual mixer (lnyersina i gengi neering Swi tzerl and) for

mi nut es.(B9IGHIEHR ﬁ%i%l&ﬁ%&l%a?&taiw%ye@mn% %eén%t%’ﬁia\}nrﬁnﬁ@oﬁﬁéflfg‘fﬁ)r d of
the quarhtnhttbfclﬁ‘ rnE 2hirdRE F;ﬁﬁﬁﬂ)g{%qs §&e§ﬁﬁ9@ﬁ% petieh&el g L{ﬁﬂ?-a‘g&st@lix' ng.

Exanpl e 60: Inhalation armaceut 1 cal 8SI tion [0042 To prepare a
phar mac elsnsicahetigorfpolaganon lifver tissmhsdcaonowsigelight anyroscz@)y ragd obllageo oomonind of

For mul a m xe i th ) of anhydro citr d and, 100 of 0.9%
ot um d et Relsy Bieioh Ao Rig ey houf BYES Pt d it B P AT ot on

del i ver Mnﬂﬂhﬁwto@%x(ﬁ?o-@%r(ﬁlcrh%@ﬂisé@e@ﬁ]u Hobfarke®s mdlvdaty ttank Rrmidihabaty on

adm ni stration |l e 61: Rectal | Pharmaceutical Conposition [00425]

To pr epafﬂ@toaBanaalmtaum@m@aﬂsswnb@stpt ploncteldeprotetast-1 dasldi pl@ﬂrnynogmo mg of a

conp un (1) m xe h 0 nPa) ,

100 g o s POMBLPs pstel gt dy B30 The YR Rt R e

resul ti rtgn@ech \Aghp@dlp’rﬁni ﬁldtmmlbdlfdﬁf@%c%ﬁB&We@ﬁ@rdu@@ti@tlamﬁiﬁbd very units, such
ch are suitable for rectal adm nistration. Exanpl e 62:

$§pus)é;i [gﬂéﬂllﬂﬁélﬁlﬁﬁé@‘ﬁtm%l ‘I%I?ﬂ%‘gl1trP@#PeE1G@Tﬂlzi@]ineV§0HPé%‘aP@ll%eBﬁg(P%cegti g:alh
T e T

i sopr opyllasminegehaicevandnibdtionr] @njwd thivadeatdgloap USP. The resul ti ng gel
m xture is then_i ncor porated into contajners such as tubes, which are

sui t'abl &-¥asmple gpi EfinkahRiakin Hpmans “Bl%%?@ bis. ‘@j&‘ﬁf‘ﬁ%}i Fibgosis (1hF) on [ 00427]

To prepapfpagsPharmaceutical opthal mc solution conposition, 100 ng of a
conpound oip Formula (I) is mxed with 0.9 g of NaCl in 100 nL of purified
wat er ar{e412] The purposes of this study is to assess the efficacy of treatment with a compound of

Formula (I) compared with placebo in patients with idiopathic pulmonary fibrosis (IPF) and
to assess the safety of treatment with a compound of Formula (I) compared with placebo in
20  patients with IPF.
[00413] The primary outcome variable is the absolute change in percent predicted forced
vital capacity (FVC) from baseline to Week 72.
[00414] Secondary outcome measures include: composite outcomes of important IPF-related
events; progression-free survival; categorical assessment of absolute change in percent
25  predicted FVC from baseline to Week 72; change in Shortness-of-Breath from baseline to
Week 72; change in percent predicted hemoglobin (Hb)-corrected carbon monoxide
diffusing capacity (DLco) of the lungs from baseline to Week 72; change in oxygen
saturation during the 6 minute walk test (6MWT) from baseline to Week 72; change in
high-resolution computed tomography (HRCT) assessment from baseline to Week 72;
30 change in distance walked in the 6MWT from baseline to Week 72.
Criteria
[00415] Patients eligible for this study include those patients that satisfy the following
inclusion criteria: diagnosis of IPF; 40 to 80 years of age; FVC > 50% predicted value;
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filterd using a 0.2 mcron filter. The resulting isotonic solution is then
I ncorporated into ophthal mc delivery units, such as eye drop containers,
whi ch ar eweuntoalmi1f or opht hal m ¢ adm ni strati on. ExanplPeTa%201843%09 spr ay
solution [00428] To prepare a pharnaceutical nasal spray solution, 10 g of
a conpound of Forrrula (1) is mxed with 30 nL of a 0.05M phosphate buffer
solution (pH 4 . The solution is placed in a nasal adm nistrator designed

to deli \)%chZJQS%ipr@ﬁlctgé valicr athepB¥ R oaé?ﬂq%%?(?% wredigiod pdpe; Tieampxaepicas and
embodi m% ﬁstg%c 551?%’“)31%{ %of}n@t&fée%%fmlhh CYEhd A Yaq? Pé{gﬁ%f?@ 2ol ¥, Pﬁé‘gnvaf I ous

rmdlflca anges su ersons s n thé art are to be
i ncl udedlovmbﬂeltlﬁaﬂ@E/rﬁlmlsuplblemaﬁtapwygbew of this application and scope of the

appended cl ai ms. WHAT IS CLALMED [ S: A compound hayi the structure of
For mul a [P44y6ldratignts e gt from his %\tﬂé/éﬁf@mﬂ %PRY PhbF ddlowie PR (1)

wher i n,, Bilicli§ &phi tionEstinpg TG Br b Aifi 19( DN 14 2SO8H, -
C(=0 NHSuC%ZREO un('?% ghgioy el50noxo1 5V1g% hy?r(gjl-‘)g llca oxadl azol-3-yl; RD

is H or dlca@iai elea,y lﬁ@eu-&sp{ms@en@éaﬂnkb!d; clu@%al Opuyai (ofethkyivpst(gataﬂ - tige

4f | | k R4 7 7 H RS H,
& L S s S0 e B retele o TXing aish it S Gy 2Rt | ¢ ped C -

Cyd oal kyhddmizaicht BstvietikfeBGorR 1ivbn@isass; i chidcedr Bﬂﬁ@f‘ﬂﬁkdw&%h@ﬂﬂ@n ilikelGYo i S
substituted then CY is substituted with 1 or 2 Rc RO is H G -C alkyl,

G - C f 1 uesudiainkipith vaguiC opaisodibhaps; pegnancy s $actationesiibstenemahube tietsonadr
Cunat § il b Iy e BERRM e R S U S Y Uiof
| ndepend;elﬂtdrwaeﬂ(ﬂﬂbﬂfér frrofmals, G, Br, |, -CN, -OH G - C4al kyl,
G-t u[000r4(1)76} ! Pka)tlllents (a)re ocrglfbll ggsreg %&lzlﬁloe)i%lller place%zolaolr Eg)a(l%lﬁougtngf c(ojrn-pound of Formula
(D (1 mg/day — 1000 mg/day). The primary outcome variable will be the absolute change in
percent predicted FVC from Baseline to Week 72. Patients will receive blinded study
15  treatment from the time of randomization until the last patient randomized has been treated
for 72 weeks. A Data Monitoring Committee (DMC) will periodically review safety and
efficacy data to ensure patient safety.
[00418] After week 72, patients who meet the Progression of Disease (POD) definition,
which is a > 10% absolute decrease in percent predicted FVC or a > 15% absolute decrease
20 in percent predicted DLco, will be eligible to receive permitted IPF therapies in addition to
their blinded study drug. Permitted IPF therapies include corticosteroids, azathioprine,
cyclophosphamide and N-acetyl-cysteine.
Example 56: Parenteral Pharmaceutical Composition
[00419] To prepare a parenteral pharmaceutical composition suitable for administration by
25  injection (subcutancous, intravenous, and the like), 100 mg of a water-soluble salt of a
compound of Formula (I) is dissolved in sterile water and then mixed with 10 mL of 0.9%
sterile saline. The mixture is incorporated into a dosage unit form suitable for administration
by injection
[00420] In another embodiment, the following ingredients are mixed to form an injectable
30 formulation: 1.2 g of a compound of Formulas (I), 2.0 mL of sodium acetate buffer solution
(0.4 M), HCI1 (1 N) or NaOH (1 M) (q.s. to suitable pH), water (distilled, sterile) (q.s.to 20
mL). All of the above ingredients, except water, are combined and stirred and if necessary,

with slight heating if necessary. A sufficient quantity of water is then added.
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Cdheteroal kyl; mis O, 1, or 2; nis 1, 2, 3 or 4, pis 0, 1, or 2. 2. The
conpound of claim1, wherein: RL is -CO 2H, -CO 2RD, -C(=0) NHSO 2R10 or
tetrazol yWo 2RB/i4s76H or Ci - Cdal kyl; R7 is HHR8 is H, -CHPBTArS2010M3730R10 is a
C -C alkyl or a substituted or unsubstituted phenyl; each RA s

I ndependently selected fromF, d, Br, I, -OH -CH3, -CF3, -OCF3, and -
OCH3; each RBi s independently sel ect ed fromF, d, Br, I, -OH -CH3, CF3,
OCF3 diempleSiaOrabRinrmaceutical Gompesitian y sel ected fromF, O, Br, I,

L, S e s e el i s i,
- CH3, Orof-PGHnﬁl@lﬂ& is Rizxddswith 750 g etarchCHh SiidurcR4 mcmpdisltﬂéhi #0) CbkaR 8) - CY;
1S Bt By TR s i S B S, Bl S 1
£ T, SETMEuihgin a0 P pRRBIEH g 2,(1) 12 (1,
2R10 ; Rer42H T prefiie 8 pharmaCkiitR@H3gmposition for buccal delivery, such as a hard
lozenge, mix 100 mg of a compound of Formula (I) with 420 mg of powdered sugar mixed,
with 1.6 mL of light corn syrup, 2.4 mL distilled water, and 0.42 mL mint extract. The
mixture is gently blended and poured into a mold to form a lozenge suitable for buccal
10  administration.
Example 59: Fast-Disintegrating Sublingual Tablet
[00423] A fast-disintegrating sublingual tablet is prepared by mixing 48.5% by weigh of a
compound of Formula (I), 44.5% by weight of microcrystalline cellulose (KG-802), 5% by
weight of low-substituted hydroxypropyl cellulose (50 um), and 2% by weight of
15  magnesium stearate. Tablets are prepared by direct compression (AAPS PharmSciTech.
2006;7(2):E41). The total weight of the compressed tablets is maintained at 150 mg. The
formulation is prepared by mixing the amount of compound of Formula (I) with the total
quantity of microcrystalline cellulose (MCC) and two-thirds of the quantity of low-
substituted hydroxypropyl cellulose (L-HPC) by using a three dimensional manual mixer
20 (Inversina ®, Bioengineering AG, Switzerland) for 4.5 minutes. All of the magnesium
stearate (MS) and the remaining one-third of the quantity of L-HPC are added 30 seconds
before the end of mixing.
Example 60: Inhalation Pharmaceutical Composition
[00424] To prepare a pharmaceutical composition for inhalation delivery, 20 mg of a
25 compound of Formula (I) is mixed with 50 mg of anhydrous citric acid and 100 mL of 0.9%
sodium chloride solution. The mixture is incorporated into an inhalation delivery unit, such
as a nebulizer, which is suitable for inhalation administration.
Example 61: Rectal Gel Pharmaceutical Composition
[00425] To prepare a pharmaceutical composition for rectal delivery, 100 mg of a compound
30 of Formula (I) is mixed with 2.5 g of methylcelluose (1500 mPa), 100 mg of
methylparapen, 5 g of glycerin and 100 mL of purified water. The resulting gel mixture is
then incorporated into rectal delivery units, such as syringes, which are suitable for rectal

administration.
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R8 is H or -CH3; RIO is -CH3, or -CH2CH3. 6. The conpound of any one of
clainms 1-5, wherein: R4 is -NHC(=0O OCH(CH 3)-(substituted or unsubstituted
phenyl ) ; wberw/mr1iéi t he phenyl is substituted then the phEmpk010837309
substituted with Rc ; Rcis F, d, -CH3, or CF3; nis 1.7. The conmpound of
any one of clains 1-5, wherein: OHR8R4|sHR8|s-CHS CY is a

substituted or unsubstituted phenyl, wherein if CY is a substituted phenyl
then th@!fﬂmiqu FopigpkGek Rhasmageutical Gamposition Rc s F, O, -OH, - CH3,

o AT s hinfla 1 GRTBPUO Yool Tl el Sf g pheny!
met hyl ph%mmhla (Briserikead whbrly?ls g aF Hyrdkdﬂypmp@he&llmphqohem of @opylene glycol, 10
3-trifluoyonethylp ne of clainms 1-5, wherein

the comgBhRAEPIORY wv%éfela)ldﬂgg ingh H%}Q%év%iwg oLy SP cEhggsulite gehli‘é‘x%?rﬁound

of clzai |
P (r;ﬂﬁ%e %Btg&'tégihm{?#ggﬁaé%eﬁ)s&% %sﬁ%ﬁgér ogﬁg‘rﬁl&{é sult_%bfe fHP{ ?%h giri%/ﬂ mistration.

3- et hy|lptzemple 6320philidlomic Setatiby| phenyl , or 3- trifl uor onet hy | phenyl 11.
e, OB B b ot s S T P [0 20
G - CAal kphipoldd bBFFmuBB(1h & tilxe@Wwith@d 8of NaCl in 100 mL of purified water and
filterd using a 0.2 micron filter. The resulting isotonic solution is then incorporated into
10 ophthalmic delivery units, such as eye drop containers, which are suitable for ophthalmic
administration.
Example 64: Nasal spray solution
[00428] To prepare a pharmaceutical nasal spray solution, 10 g of a compound of Formula
(D) is mixed with 30 mL of a 0.05M phosphate buffer solution (pH 4.4). The solution is
15  placed in a nasal administrator designed to deliver 100 pl of spray for each application.
[00429] The examples and embodiments described herein are for illustrative purposes 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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R10 is a G -C alkyl or a substituted or unsubstituted phenyl; CY is
cycl opropyl, cyclobutyl, cyclopentyl, cyclopent-1-enyl,

2- chl or ocwolopemtzshenyl , cycl ohexyl, cycl ohex-1-enyl, PCT/US2010/037309

2-chl orocycl ohex-1-enyl, phenyl, 2-fluorophenyl, 2,3-difluorophenyl,

2, 4-di fl uorophenyl, 2,5-difluorophenyl, 2,6- difluorophenyl,
2-chl or ophenyl, 2, 6-dichl orophenyl, 2-bronophenyl, 3- bronophenyl,
2,4-dich|oropheny| 2- hydroxyphenyl, 3- hydroxyphenyl, Ahydroxyphenyl,

2- met hoxy#pf) 4§? # phenyl, 4-met hoxyphenyl, 2-
trifluorome 5% -trifluoronethyl phenyl, 4-trifluoronethyl phenyl, 2-
fl uoro- mrneth®xymb@mymuwﬁgﬁhéhwmmMemfFQHEMEémhyhphﬁnmbmn&ahﬁhhxbﬁhknyl, 2-
cyanophenyl, 3- cyanfphenyl or 4-cyanophenyl. 12. The conpound of claim 11,
wherei n: eacPaiA} ‘%“?ndependently selected fromF, O, -CH3, -CF3, -OH,
-OCF3, and -OCH3; each RBis |ndependen&b¥ selgpted fromF, d, -CH3, -CF3,
-OH, -OCF3, and -OCH3; mis Qor 1; 1. 13. The conpound of
claiml selected from N~O
| -{4" -[3-Methyl - 4- ((R)-I-phenyl m q)-lsoxazol 5-yl ] - bi pheny
| -4- yl}- cyclopropanecarboxylﬁ% acid (Conpound 1);

| - {4'5 [ 4- (] -Cycl ohexyl - et hoxycar bonyl am no) - 3- net hyl -i soxazol - 5-yl ] - bi pheny
| -4- yl}-cycl opropanecarboxylic acid Faomdadnd 2);

| -{4"-[3-Methyl -4-((R)-1-0-tol yl -ethoxycarbonyl am no) -i soxazol - 5-yl ] - bi phen
yl-4- yI}-cyctpsiBpanecar boxyl i ¢ acid (Compound 3):

- L4 - (4- Benzyloxyenpibonylg.ox: 3cka9yzsmamNH@fyd{2§omenyl 4-yl]-
cycl opropanecar boxylic acid (Co

(S)-1-{4"-[4-(I C@@)M@S@@P tettrmiwgar%@nylz,érdmmro:sl AdienpdiazelbX-ak R ™~i5- yI | -
blph%nyl 4- yI} cl R$O ecarboxyllc acid (Conpound 5); (R-I -{4"-[4-(I

Cy&lopropyl %g Ianlno) 3-net hyl -i soxazol -5-yl ] -

bi phenyl - 4- ylr%f 1§Hct9m4@m9n@g&r6bgwdu<ﬁ,alccdcgfﬁwmyﬂd 6); _

| -[4"-(4-Cyclopro met hoxycar.bon m no- 3- net hyl -1 soxazol - 5-yl ) - bi phenyl -
-yl ]-cycl oprivpa g%thdl&)I@Fébﬁﬁy(Cbnpound 7):

R’ is H or C,-Caalkyl;

R®is H, C;-Caalkyl, or C;-Cafluoroalkyl;

15 CY is a substituted or unsubstituted Cs;-Cscycloalkyl or a substituted or
unsubstituted phenyl, wherein if CY is substituted then CY is substituted
with 1 or 2 RC;

R’ is H, C;-Cgalkyl, C1-Csfluoroalkyl, C3-Cscycloalkyl, or a substituted or
unsubstituted phenyl;

20 R' is a C;-Cealkyl, C1-Csfluoroalkyl, C3-Cecycloalkyl, or a substituted or

unsubstituted phenyl;
each of RA, RB, and R® are independently selected from F, Cl, Br, I, -CN, -OH, C;-
Cjalkyl, C,-Cyfluoroalkyl, C;-C,fluoroalkoxy, C;-Cjalkoxy, and C;-
Csheteroalkyl;
25 mis0, 1, or2;
nisl, 2,3 or4,
pis 0, 1, or 2.
2. The compound of claim 1, wherein:
R' is -CO,H, -CO,R”, —-C(=0)NHSO,R " or tetrazolyl;
30 R*is Hor C,-Caalkyl;
R’ is H;
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| -(4"-{4-[ (R -1-(2-Chl oro-phenyl) - et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-

yl }- bi phenyl -4-yl)-cycl opr opanecar boxylic acid (Conpound 8); 1-(4'-

(3- Met hylwo-2p(0R#1761- (2-tri fl uor omet hyl - phenyl ) - et hoxycarb®rsk@wiossp9

i soxazol - 5-yl } - bi phenyl -4-yl)-cycl opropanecar boxyl i c acid (Conmpound 9);

| -{4" - [3 Met hyl - 4- ((R) -1 - phenyl - et hoxycar bonyl am no) -i soxazol - 5-yl ] - bi pheny

| -4- yl}-cycl gbut anecar boxylic acid (Conpound 10);

| -{4' - 3- Met Bylis &L CRpor - %%Enyl et hoxycar bonyl am no) - i soxazol - 5-yl ] - bi pheny

| -4- yl}-cycliop n 1-(4 - {4-

1-(2- thhoxy]ghgﬂiﬁ %P?% 3%§§P %ﬁ§:90£§%%B§H&%9kﬁ *'soxazol - 5- yl}-

bi phenyl - 4- yk%ehRéh@mdQﬁﬁﬂﬁﬂEmﬁhmeﬁﬂmaﬁj@1¢EDMHDHD4312)CF$ -OCF3, and -

| -(4"-{3-Methyl-4-[1-(4-trifluoronethyl-phenyl)-ethoxycarbonyl am no]-i soxaz
ol -5- yl}- biﬂﬁ H?I-4 yl)-cycl opropanecar boxylic acid (Conmpound 13);

(s (3 Vet s R nlrchdd ARIGORR A FROEBY ) -GhhRY cae oYL | s0xaz
ol -5- yl }-bi phenyl - T cycl’opropanecar boxyli¢ aci ( npound 14); 1-(4' -

{4-[ 1- (3 Cyamaﬁphenyl) et hoxycar bonyl am no] - 3- net hyl -i soxazol -5-yl} -

B Ze”[y'e, ver P B (ORISR LRkl Borbrath 037 1< a96F+ 811 - bi phe

nyl -4 -cyy@gpropanecarboxyllc acid (Conpound 16);
| -{4" - [3 Met hyl - 4- ((R) -1 - m t ol yl - et hoxycar bonyl ani no) - i soxazol - 5-yl ] - bi phen
yI 4- yl}-cyohop? epbnecar boxylic acid (Conpound 17);

(4 {4- [(R)]SI(? C%@no phenyl ) - et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-y

%lphenyl 4=yt ¢l opr opanecar boxylic acid (Conpound 18);
I-(4 -{4- [(F%pisﬂ&ﬂlcyano phenyl ) - et hoxycar bonyl am no] - 3- et hyl -i soxazol - 5-y
| }- biphenyl-4-yl)-cyclo ropanecarboxyllc acid (Conpound 19); 1-
(4' - [ 4- X R) - Hheapamebid 91 claimdxyueBony| ani no) - 3- met hyl - i soxazol - 5-yl ] -
bi phenyl - 4-ylgi-.cyel-PRI QP ar po I & ound 20); 1-(4'- (4-]
1-(2-Chl oro- g%c? ﬁ 1?eﬁﬂf§’ ?hgﬁacar bﬁsﬁg%$ﬁgﬁ 3- et hyl -i soxazol - 5-
yl}- blphenyl R-iyH), —€¥Gloop€Blp@Hecar boxyl i ¢ aci d (Conpound 21); 1-(4'-
(3-Methyl -4-[(R) 3-trifl ugroet hyl - phenyl ) - et hoxycar bonyl ami no] -
i soxazol - 5-yl lﬁlh%gﬁypﬁé (§% iopropanecarboxylic acid (Conpound 22);
1-(4"- (4-[(R* is H, or —-CH
1- ( 3- Met hoxy- phenyl -etﬁoxycarbonylanlno] 3-net hyl -i soxazol - 5-
CY is a substituted or unsubstituted phenyl, wherein if CY is a substituted phenyl

then the phenyl is substituted with 1 or 2 R".

4. The compound of claim 3, wherein the compound of Formula (I) has the following
20 structure:
y )y
/
H,C COH
R*
5. The compound of claim 2, wherein:

R' is -C(=O)NHSO,R'’;
R*is H, ~CH; or -CH,CH3;
25 R®is H, or —CHs;
R'" is -CH3, or -CH,CHs.
6. The compound of any one of claims 1-5, wherein:
R is “-NHC(=0)OCH(CH3)-(substituted or unsubstituted phenyl); wherein if the
phenyl is substituted then the phenyl is substituted with R“; R® is F, Cl, -CH3, or
30 CF;;

nis 1.
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yl } - bi phenyl -4-yl)-cycl opr opanecar boxylic acid (Conpound 23); 1-(4'-
(4-[ (R - 1-(4-Methoxy-phenyl)-ethoxycarbonyl am no] - 3- net hyl -i soxazol - 5-
yl } - bi phewgl2eth/miideAcycl opr opanecar boxylic acid ( Conpoun@C2A)S2010/037309

| -(4"-(4-[1-(3-Brono-phenyl) - et hoxycar bonyl am no] - 3- et hyl -i soxazol - 5-yl } -
bi phenyl - 4-yl ) -cycl opropanecar boxylic acid (Conmpound 25);1-(4'- {4-]

1- (3-Chl oro- phenyl)-ethoxycarbonylanlnéi-3 nmet hyl -1 soxazol -5-yl} -

bi phenylZ 4- y| hhespaineprdpbirecanctsd glaime | e Mee@npound 26); 1-
(4'-[3-Methyl -4- ((S)O 4 RS

1- phenyl - et hoxycagbonyl agt no) -i soxazol - 5-yl ] - bi phenyl -

yl}- cyclopropanecﬁ vaci d (Compound 27); 1-(4'- {4 [

1-(3- FNdroxy]ﬁhsnylW ethoxycarbonylanlno] 3- et hyl -i soxazol -5-yl} -

bi phenyl - 4-yl )¢ é propanecarboxyllc acid (Conpound 28); 1-
(4'-[3-Ethyl - 16(

1-phenyl - et haxy ¢ag QmRdha &%Sﬁtﬁﬁﬁﬁ&%heﬁy&/ 'W]hef%'upﬁw i a43ubst1tute|d phenyl

yl }-cycl opropanecar boxylic acid (Conmpound % Et hyl -4-[(R) -

1- (35tr|f|uoﬁbﬂE@hwhmpheﬂwmwngwﬂdwﬂchobbﬂyl&nwdbrlréﬁkaiﬁaﬂCFaor-

5-yl }- blphenéﬂ é:yl) cycl opropanecar boxylic acid (Conmpound 30);

1- (3" - Met hox Q ¥ (3-met hyl - 4- [(R) 1-(3-trifluoronethyl-phenyl)-

ethoxycarbonMJ@qlno]-isoxazol 5-yl } - bi phenyl -4-yl ) -cycl opr opanecar boxyl i c

acid (Conpound 31);

| - (4" - {Ai[(F@Thaqggmguuﬂbf@W@lﬁh@ﬁy@y et hoxycar bonyl ani no] - 3- nethyl-lsoxazol

-5- yl}- blph cl an i

AR P sl o L A e O M S S S R S e

cycliopr Opanemtbﬁphéﬂyd: ﬁﬁiedly(ﬁﬁ@ﬁjd@%ﬂﬂ@))methylphenyl or3 trlﬂuorornethylphenyl

| -{4"- [3 Met 4- (| - phenyl - et hox carbonylanlno)-lsoxazol -yl ] bi phenyl - 4-

yl}- Cyc opr %ﬁ@g@pg@ 9f any op€iod ¢ { ﬁ-béuﬁ/ cryy t the compound of Forrnu a (I) has

{5-[4"-(-Met nocar bonyl - cycl opropyl ) - bi phenyl -4-yl ] - 3- net hyl

o oxazol s o ;P?ﬁﬁ%k*‘ﬁé SRR (R -1 phenyl -ethyl ‘ester (Conpound 35); {5
-[4' - (1- Benzenesul f onyl am nocgrbony | 2 P

-3-net hyl i soxazol - 4-yl}-carbdme—=a F ptienyl - et hyl ester (Conpound

36); {5-[4"-(l -Cyano-cycl oprop D enyv yl J- 81nethyl-|soxazoN1yI}

-carbam c acid (R)-1-phenyl-ethyNHester (Conpound 37); (3-Methyl- {4 -

[ 1- (5- oxo0- 2, 5-di hydro-[1, 2, 4]0 Odiazol-3 -yl)-cycl opropyl ] -

- bi phenyl - 4-yl ]

CYy
10.  The compound of claim 9, wherein:
15 R'is -CO.H;

CY is phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 2-
methylphenyl, 3-methylphenyl, 2-trifluoromethylphenyl, or 3-
trifluoromethylphenyl.

11.  The compound of claim 1, wherein:
20 R' is -CO,H, -CO,R”, —-C(=0)NHSO,R ", tetrazolyl, or 5-0x0-2,5-dihydro-
[1,2,4]oxadiazol-3-yl;

R*is Hor C,-Caalkyl;

R’ is H;

R®is H, or -CH;;

25 R'%is a C;-Csalkyl or a substituted or unsubstituted phenyl;

CY is cyclopropyl, cyclobutyl, cyclopentyl, cyclopent-1-enyl, 2-chlorocyclopent-1-

enyl, cyclohexyl, cyclohex-1-enyl, 2-chlorocyclohex-1-enyl, phenyl, 2-

-83 -



bi phenyl - 4-yl }-i soxazol -4-yl)-carbam c acid (R)-I-phenyl-ethyl ester
(Compound 38); (3-Methyl-5- {4"-] 1-(I

-t et razolwb-2910ymaeysel opr opyl | - bi phenyl -4-yl} -isoxazol - 4pgir)us2aanbznd ¢ aci d
(R) -1 -phenyl -ethyl ester (Conmpound 39); {5

-[4' - (1- Met hanesul f onyl am nocar bonyl - cycl opropyl ) - bi phenyl - 4-yl ]

-3-net hyli soxazol - 4-yl} -carbamc acid )

(R -1-(3-trifl uﬂﬂ@ﬁ?@b@N’L%@ﬁWW%@?Wl 2 d<tiByorpphamyb drddiflgprophenyl, 2,6-
{5-1[4"-(I-Metha Il f YA = ( - 13- -bi phenyl - 4-yl
13 Yt hyl -1 soutoar OB LRSS paNh B AR bl B R

(R -1-(3-trifl ubroamasphbyt ;- hhelghlgroptidnyl, 2eisitdesx yplong. sy ddbk) phayl,al-

phar maceuti cal | cceptable salt thereof. 14. A pharnmaceutical conposition
conprising a t hé}’%ﬁéﬁlﬁ cRwh ?vnf‘él@we 0 %Wﬁﬁwymenah éz}migwap%e@yla%y one of

cl ai 1-13, or ' ; L ne
phar gceut i cal gglrrl%gglﬁ ?Elﬁg H%)I}‘ﬁ’ﬁ JSaltrl}ﬂnl’l;fil) g%ﬁ&\h/\ﬁgirlg}y?ﬂ %%u%ﬁrg&%%lgﬂcﬁg%,zt i cal
conposition is floomd-atcduhxfypirenyhrmetbplpbsnyil nj-ecthybphengl bautthylploanyl, 2-
injection, oral adm ni sjﬂr ation, i nCaI tion, nasal admnistration, topical
adni ni st rat i on, “SPRPREYIHAAMIEE pra?-,cg?poglhergﬁi c adninistration; or (b)

t he pharypaceutcdmpeaRPestihind N ivheaeihabl et, a pill, a capsule, a liquid, an
inhal ant, a nasal ,spray solution, a suppository, a suspension, a gel, a
col loid, a diwpkeRsivinderenderslyesskcsd from EoCLtCHm,-Con -Gy -9CER andrObHNL ment ,

a lotion, an eyep,drop.or an.ear,d . 16. th 0 r ing,cC rin a
ol Coomor it R B e Honf S Slef ot gt €l 0 POk i BTEL A SOPREL |

conmpound accahd mgr t;0 any one of clains 1-13 or a pharnaceutically
acceptable salt thereof to the mammal in need thereof. 17. A nethod of
treating or ptéJenting fibrosis in a manmal conprising adninistering a

t her apeuti cal |y (effiective amount of a conpound according to any one of
clainms 1-13 or a pharnaceutically acceptable salt thereof to the nmanmal in
need t hel3eof .Thb&ompourd bbcaiof 1 keleatd frgmor preventing lung fibrosis, asthm,

i uty, chr onl Gt SHGY T-Laadenh ey ety ekl S R PP SR TIBE b o of

the gut, breagt_.ca RABGLAR dcfd @BRGRundYy.ari an cancer, prostate cancer,
gl i obl astom%ﬁ%gge{?@gg%ner, co)ﬁon Ccancer, nd ),

1-{4'-[4-(1-Cyclohexyl-ethoxycarbonylamino)-3-methyl-isoxazol-5-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid (Compound 2);
1-{4'-[3-Methyl-4-((R)-1-0-tolyl-cthoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-

20 yl}-cyclopropanecarboxylic acid (Compound 3);
1-[4'-(4-Benzyloxycarbonylamino-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid (Compound 4);
(S)-1-{4'-[4-(1-Cyclopropyl-ecthoxycarbonylamino)-3-methyl-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 5);

25 (R)-1-{4'-[4-(1-Cyclopropyl-cthoxycarbonylamino)-3-methyl-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 6);
1-[4'-(4-Cyclopropylmethoxycarbonylamino-3-methyl-isoxazol-5-yl)-biphenyl-4-
yl]-cyclopropanecarboxylic acid (Compound 7);
1-(4'-{4-[(R)-1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -

30 biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 8);
1-(4'-{3-Methyl-4-[(R)-1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 9);
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bowel cancer, head and neck cancer, nelanoma, nultiple nyeloma, chronic

| ynphocytic | eukem a, cancer pain, tunor netastasis, transplant organ

rej ecti orvooloersower ma, ocul ar fibrosis, age rel ated naearas2densrsey ati on
(AMD), diabetic retinopathy, collagen vascul ar di sease, atherosclerosis,
Raynaud' s phenonmenom or neuropathic pain in a manmal conpri sing

adm ni stering a therageutically ef fective anount of a conpound according to

any one of cllaifd3Mgt Ylo‘}'(@)ﬂh@h%b@th%ﬁamowlé&%ﬁtiwa@lgm'btilﬁ@ﬂ@]o‘ﬂ' to the
mammal in ne%q}-tcpﬁlaﬁﬁgnecarboxylic acid (Compound 10);

1-{4'-[3-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-
yl}-cyclopentanecarboxylic acid (Compound 11);

5 1-(4'-{4-[1-(2-Methoxy-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 12);
1-(4'-{3-Methyl-4-[ 1-(4-trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-5-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 13);
1-(4'-{3-Methyl-4-[ 1-(4-trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-5-

10 yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 14);
1-(4'-{4-[1-(3-Cyano-phenyl)-cthoxycarbonylamino]-3-methyl-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 15);
1-{4'-[3-Methyl-4-((R)-1-p-tolyl-cthoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid (Compound 16);

15 1-{4'-[3-Methyl-4-((R)-1-m-tolyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid (Compound 17);
1-(4'-{4-[(R)-1-(4-Cyano-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 18);
1-(4'-{4-[(R)-1-(2-Cyano-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -

20 biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 19);
1-{4'-[4-((R)-1-Cyclobutyl-ethoxycarbonylamino)-3-methyl-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 20);
1-(4'-{4-[1-(2-Chloro-cyclohex-1-enyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 21);

25 1-(4'-{3-Methyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 22);
1-(4'-{4-[(R)-1-(3-Methoxy-phenyl)-cthoxycarbonylamino]-3-methyl-isoxazol-5-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 23);
1-(4'-{4-[(R)-1-(4-Methoxy-phenyl)-cthoxycarbonylamino]-3-methyl-isoxazol-5-

30 yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 24);
1-(4'-{4-[1-(3-Bromo-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 25);
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1-(4'-{4-[1-(3-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 26);
1-{4'-[3-Methyl-4-((S)-1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid (Compound 27);
1-(4'-{4-[1-(3-Hydroxy-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 28);
1-{4'-[3-Ethyl-4-((R)-1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid (Compound 29);
1-(4'-{3-Ethyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-
5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 30);
1-(3'-Methoxy-4'- {3-methyl-4-[(R)-1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino]-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid
(Compound 31);
1-(4'-{4-[(R)-1-(3,5-Dibromo-phenyl)-cthoxycarbonylamino]-3-methyl-isoxazol-5-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 32);
1-{4'-[4-((R)-1-Phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 33);
1-{4'-[3-Methyl-4-(1-phenyl-ethoxycarbonylamino)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 34);
{5-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-3-methyl-
isoxazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester (Compound 35);
{5-[4'-(1-Benzenesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-3-methyl-
isoxazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester (Compound 36);
{5-[4'-(1-Cyano-cyclopropyl)-biphenyl-4-yl]-3-methyl-isoxazol-4-yl} -carbamic acid
(R)-1-phenyl-ethyl ester (Compound 37);

(3-Methyl-5-{4'-[1-(5-0x0-2,5-dihydro-[ 1,2,4]Joxadiazol-3-yl)-cyclopropyl]-
biphenyl-4-yl}-isoxazol-4-yl)-carbamic acid (R)-1-phenyl-ethyl ester (Compound
38);

(3-Methyl-5-{4'-[1-(1 H-tetrazol-5-yl)-cyclopropyl]-biphenyl-4-yl} -isoxazol-4-yl)-
carbamic acid (R)-1-phenyl-ethyl ester (Compound 39);
{5-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-3-methyl-
isoxazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester
(Compound 40);
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14.

15.

16.

17.

18.

{5-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-3-methoxy-biphenyl-4-yl]-3-
methyl-isoxazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester
(Compound 41);

or a pharmaceutically acceptable salt thereof.

A pharmaceutical composition comprising a therapeutically effective amount of a
compound of any one of claims 1-13, or a pharmaceutically acceptable salt thereof.
The pharmaceutical composition of claim 14, wherein:

(a) the pharmaceutical composition is formulated for intravenous injection,
subcutaneous injection, oral administration, inhalation, nasal administration, topical
administration, ophthalmic administration or otic administration; or

(b) the pharmaceutical composition is a tablet, a pill, a capsule, a liquid, an inhalant,
a nasal spray solution, a suppository, a suspension, a gel, a colloid, a dispersion, a
suspension, a solution, an emulsion, an ointment, a lotion, an eye drop or an ear
drop.

A method of treating cancer in a mammal comprising administering a
therapeutically effective amount of a compound according to any one of claims 1-13
or a pharmaceutically acceptable salt thereof to the mammal in need thereof.

A method of treating or preventing fibrosis in a mammal comprising administering a
therapeutically effective amount of a compound according to any one of claims 1-13
or a pharmaceutically acceptable salt thereof to the mammal in need thereof.

A method of treating or preventing lung fibrosis, asthma, chronic obstructive
pulmonary disecase (COPD), renal fibrosis, acute kidney injury, chronic kidney
disease, liver fibrosis, skin 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, Raynaud’s phenomenom, or
neuropathic pain in a mammal comprising administering a therapeutically effective
amount of a compound according to any one of claims 1-13 or a pharmaceutically

acceptable salt thereof to the mammal in need thereof.
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