ANTAGONI STS OF LYSOPHOSPHATI DI C ACI D RECEPTORS RELATED APPLI CATI ONS

[ 0001] This application clainms benefit of U S. Provisional Application No.
61/ 122, 5680 2e1rwa7rdsed " ANTAGONI STS OF LYSOPHOSPHATI DI C AGCDYURBBMAIEIRS" fi | ed
on 5Decenber 15, 2008, which is herein incorporated by reference. FIELD OF
THE | NVENTI ON [ 0002] Descri bed herein are conpounds, nethods of making such
conpounds, pharnaceuti cal ositions and nedi canents co sing such
compounds.  AnARGUHGONIBTSIIF Ag SORHOSSHHLEHAL. A6 1Dy RRCER@BEN: or

di agnose di seases, disorders or conditions l1l0associated with one or nore of
t he | ysophosphat i d| c acid (LGMA ﬁﬁgﬁ@%(lJND OF THE | NVENTI ON
[0003] Lysophospholipids are rrg‘??rafleﬁ)gglc\ée bioactive |ipid nediators.
Lysophogpive]l i Tidsppdichtemt cliivndenefitelU.8 ePlouisamal Apaidatos Nohat/ 121668 de

Bna mor e S TS SR E s MRk A ATk B SRS A i e oe

Lhat si nabidfinoPhs, 200€ Wik lyiEdifthebRorlEHE PAEAShS, angiogenesis, wound
heal i ng, fibrosi's, immunity, and carci nogenesis. [0004] Lysophosphatidic

acid (LPA) is a Iysophosphol i pid that has been shown to act through sets of
speci fic G protein-coupl ed FEEEPtQF JHIGEERENTIONMN aut ocri ne and paracrine
fashi on to |ts cognat e LPA3, LPA4, LPA5, 20
LPAG) aé?qm\gl)ﬁtlgessmh SCEM P A g%aln?eﬁlg%sgt(f Fflaﬁllﬂsg Sfl8lf\f25? BRHES 2 var i ety of

bi ol 0gi glarm&spORS eﬁmpMcﬁgfaﬂd sﬁesmghlehfsecohiﬁﬁsfngcsaat &irapduind¢l aus endttivds he
treatment of diseases, disorders or conditions in which LPA plays a role.
SUVMARY Qs MSUSINSENPrIUess todmy&',]prmnb@.‘redlmé fliscasee sliserdess PreGonfiions e

co un my! ;]gq | activity of
Iygglghong%O%Eat%P agﬁ%g{%g a(lgl(ralecza%mo@ws)%%%ogg agents for the
treatment or prevention of di seases |n whi ch inhibition of the

physi ol ogi cal activity (BACK.GR@U[NEEDE THﬁJINWEN"RION—Jases in which an LPA

recept or articipate i nvol ved i etl ol hol ogy of the
i sense BRI oSuBReFe At ety BT bor S R Mo om ot °t he
di sease. L;Js[?%lfbs ped I8 &sdafPe%PﬁﬁHam&Hﬂrbeﬁﬁﬁpﬁﬂl@génﬁhﬁt 1H§ﬁ&é1f3roﬁ§er§t%nt s for the

treatnent” 3 revent| on of side effects, conplications, or adverse events
associ atcbﬂ“emmatlotnhwmwel ofigratiofi, falbeseont, 1nm@p&;m1dtm@rphw18150Theﬁher apeutic

eonat inctippuafuents Bty BElRRH Rt G Hre S BRI o e Seer u

for the delRREARS) tanibg éﬂebfsoﬁb&mpﬁeaﬁﬁg&nﬁrosﬁé |1Mﬁfun1t§'dﬂlﬂ%ﬁr01ﬂdgﬁﬂe51§1eart and the
like), liver diseases (acute eEatatl s, chronic 5hepatitis, liver fibrosis,

liver ci lﬁwrhbslr>§0plp1§plnaé1dlmafp<éﬂt @rysopbesahelipid ithag hﬁ%bqeaﬂbownu #hactal cohol i ¢
t eat oh di d

anat gee[ﬁl%illégl S&S Sf@%‘éﬂﬁglc:} %éo(r?éé i@ég@é%i’gegcgé@ﬁ ance> %uqé)fg% um)&l 's§|0.r de'[ unor

met ast agjasacrivia $aztiloar LPAtlﬁmtmg tomysedogidte GHﬂRs (ﬂlJP@;lmlEAQ MPA;KBPASILPAssar cong,

| eukem a, chronic | ynph 11ytlc | eukem a (CLL) and the like) and invasive
pa

met 29t adiRAQactigifsdptracs|iplar sigpalingpathwayy fo nr@ﬁwfq %ww@blaliogga e

(psoria p gask inal tract
di sease%%%ogl?kt%aa%%gﬁhwﬁggg FEC@I{L%&%I{ gﬁT)%taory Bg\t}\g%ﬁg% sease (1BD),
abnor maldigpadas eatandits ietvhwh, Lisnplayhe rdle. ke) renal disease, urinary
tract-associ ated di sease (benign prostatic hyperplasia or synptons

associ ated w th neuropath cord tunor, hernia of
intervertebral disk, spi ngﬁwgﬂﬁ&?iﬁvm derived 15from
di abet es{OOOBPVEronél ﬁsp’é@f Yrdséd6d hetemans Qorﬁ?khﬁ&iﬁ BEFb@Ru1OTT) HRWRhiH theary tract,
and the IlkeZ‘)(g n tarmat ory disease of lower urinary tract, dysuria,

1Gao g

f r ecidentphypip iviip @f dysephasregtidipene (b)), and Bgsoreapn opeful as agents

angi 0gengs|3 t%gér?e%'t at sd.di 0%%%?15%93%& &l IvRlen? 15 u%ﬁt ¥8{% %“Qofog?ca é wlt'y

scl eroderng, braih-associ T At I’Seaze (cerepral X ra

henor r hagea,pAaRdistfg s{wlk@) disdasasrinpatidh 4n lDIaAmeceptblf pmlmefpa{es ne umpmihu theand t he
| i ke, ocul ar di sease %e related 20 macul ar degeneration (AVD), diabetic
reti nopa@ctlﬁipgymr@rwhp@rgwo {he discerc OF Brathspaciysacmi with plsest PBF sYmpieRphi goi d,

gl aucomg,fy) R 2T £ Nds & K h fgﬂ't‘ﬁ e the
conpounds oéfEhig—'egdtrséruﬁ:it1 %%aa&ee%ug{é%ﬂ %npt@eg% r%?ﬁ#@n?gﬁeﬁ te?% g&seases or
condiot i anpreveOOQYHf dide dfifietsas@aplicatides or advetschwrrts assacratedonpothrase of a For nul a
(1), pharnmaceutically acceptable salts, solvates, and prodrugs thereof.

Compounds of Fornula (1) are antagonists
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25 of at |east one of the LPA receptors selected from LPA , LPA2, LPA3,
LPA4, LPA5 and LPA6. In one enbodi nent, conpounds of Formula (1) are

ant agoni swe 20fo/zP%8. | n one enbodi nent, conpounds of FoPEHtS2¢WP6ENE

ant agoni sts of LPAl and/or LPA3. In sone enbodi nents, compounds of Formul a
(1) are antagonists of LPAI and/or LPA2. In sone enbodi nents, conpounds of
For mul a (&) are selective antagoni sts for one of the LPA 30 receptors

rel ati veliffereptfdcigpeiic agpm or decspraykis action (s diptid iSwigaYs Ctcy i 18 sel ecti ve
antagonuﬁ%nhgaaﬁgggtr%gn&ﬁé the LPAI receptor. In sone enbodinments, such a
sel ecti ve ant agoni st i's sel'ctive for the LPA2 receptor. In sone

enbodi mgmos), Iﬁlmb agpese Itlmodoimp@uantst @ffwminata (I)sars abetalt fov theft@ntrdne of RBDsis
receptor.. [00

of For nul I are used in the treatnent of
di sease®f Oagaéléﬂa@rgg Qf‘ry’ dlilﬁtai“oaﬁ‘ény%la]%ﬂ(%'l)é T deaseafacyis hspatatis, cARRIC one |PA
recept ory a(mkspﬁv&qmrsglp @§clhﬁo§1§1 oftYl gﬁa{sﬁglyr ﬁﬁﬁfeoﬂorf’f the

di sease, disorder or congit|on one “aspect e met conpounds,
pharnacemumohtmcaanmnnsdﬁéSHadd@nﬁﬂuﬁmmmmnﬁkmescbbbéﬂohehandemuHhﬂ|se

1 i st LP. 1 h t ds,
e on iR <Rl Pl ErS P e S ARG R 01t Bend IR SRRRBE o | s
ant agoni fr8m@f mi<ifina, dafigle ﬁ&elbﬁé\&{aﬁsﬁp@mnﬁ@‘lé&%li beloBRIlymbRQIYL | n one

aspect, prOV|ded hereinis a conpound of Formula (1), or a phar maceutical |y
acc ept abPekesit (CLIh)earIéidhe 1111@ and Bovyasiyk anqtdsfasisradcengst cell, an@the lske),CORH, - CORRI,

tet.razol =0)
- _18) nrelBE @@éﬁ% S&@F%r &Q‘)"& kliﬂe“%%‘ﬁ‘ an?s%lealﬁif}eérﬁas“?mﬁsn%%a| kyl ene;
RS i s Htrdct dicéeak Kyﬂlmble%o%cmhﬁahMBS) arflLhmbidty bowaatideyde (IBD),i s H or
G -C4a|§¥ R8 is H . G -C4alkyl, or C - C4f|uoroa|ky| Rmis a

G - Coal KPPOrE! pesFeatisrssaeRY, and:ﬁl@dé@},épw leghse, Bindy Saeistspacintedidisease

from b potigh BOARERYberp@RE 3 Bmioms e it Bt ARERRIIEN el ect
Cl C4f | Lsprmhbdfdano@helﬁébedﬂmbeyvertahtdl @E@bﬁmécml kyﬂlqasmyrﬁptﬁms Heriwed 2; n is

or or 2. 25[0010], I n aone aspect, provided is ar
conpléunofgo% fig@e‘ﬁf éBWFIhu“F%i‘BI’ fwacf dLS?%ﬂ?I (gbgrucigipplower plindly &raqt, apg @a#@e
Figure %nﬂﬁh&ufo@y Biscdsk QUIRv R urlﬁh@'l{fa%t fa s@hd ﬁ%ggsﬁm BrifationOfhklthe Gﬁ@;pounds of

For mul a are ‘ant agoni sts of 'edst one LPA receptor. In sorme
enbodi rremnsreast tecasormbpoomahl alflglﬁgmmbass(olcl)atadsdlmasa(mttagdmbsm'u@fonLaﬁAlthe I n sone

enbodi t t he, compound of For nta oni of LPA2. |n sone
enbod naes sckREeEgetRd-or e s tiord i BRb dgomr hegprirasend [ 5012
I n some gehRA ARRGSathiP b@lﬁe{)‘@r%eﬁ@h@rﬂp@ﬁﬁ 6@ mm%d&ﬁ@l B&agdabEoemRgt i ve
nmet abolites, tautoners vat es harnaceutlcally acceptabl e salts or

pr ockougsmastilay dsgensrysioniaMIP), Bibati @tl(wl)aths[ Podldprative sigivercdpopadinnE MR,

B T

phar nmaceah b&ﬁ}bOLﬁl@ﬁbDEd)ﬂrmﬂil (Irhaisedfit tht BRataient eRBiroanispias se@aditioasal | y
acceptabl e i nactive in redlent 10[ 0014] In sone enbodinents, provided is a
phar mac d07k dn o Asst: ESH %hgp]nsqr% gorgpounds of Formula (I), pharmaceutically

acceptable salts, solvates, and prodrugs thercof. Compounds of Formula (I) are antagonists

25  of at least one of the LPA receptors selected from LPA,, LPA,, LPA;, LPA4; LPAsand
LPAs. 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
embodiments, compounds of Formula (I) are selective antagonists for one of the LPA

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

antagonist is selective for the LPA; receptor.



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

phar maceutically acceptable salt thereof, and at | east one pharmaceutically
accept ablwoi2oan77888 | ngredi ent. In one aspect, the phar raETaSLIOALS106
conposition is formulated for intravenous injection, subcutaneous
injection, oral adm nistration, inhalation, nasal adm nistration, topical
15 adm ni stration, ophthalmc admnistration or otic admnistration. In

some ent¥BinrBpownRe oM dticsiird Bohp BSItIICBIOl dscasesagibdersaoni | |, a
capsul e, coﬁdi'ti'oﬂé‘ln]%hiéﬂ aétpﬂﬁh@B% at 1%&‘ axA P& 955’%@ %g Y1 Ol A RPBRL LOTY, 2
suspensi on, a gel, a collord, a dispersion, suspension, a solution, an
enmul si onsyngromélogyrenprog@sdion odthe dasnasey éiseldoporatonditiogalh cthe agpecf, #XL5] | n sone
enbodi nent s, , the pharmaceuti cal. conposition further conprises one or 20nore
addi ti orfEFthedhe FarpeRitidad] W%P@Pﬁl?ﬁi C%@?ﬁl%o@eﬁ‘@dp%‘gc%m%nfy%ﬁ?l??dcl%%%_r oi ds,

| Mu0s YRR ESA R SeoARSLBEEA tepRL it SAOESEABR Hoth AR LarhiRfngumat or | s,
chenoki ne #%cepto% ant agoni sts, bronchodilators, |eukotriene’receptor

ant agonipgksnadeetidad tompomtidney ek todicamdritbiddsoribed honeio @ombgboodagoniski afase

i nhi bitaor sphqlj pase Al .inhi bitors, phospholipase A2 inhibitors, and
Iysophogﬁﬁgkggéééngikﬁyg%ﬁl 1H¥HW?HF¥%§5, aut ot axi n 25i nhi bitors, _
decongesh@bi Sin oﬁ@fa&idéb§ bAFidtRSherd 60 dnhfotind 3R FbEMQA (NS5 G fharmaRbiidssi ves,
expectorants, and 13-2 agonists. [0016] In sone enmbodi nents, providéd is a
met hod ceegntatdé padt theiephii st eri ng a conmpound of Fornula (1) to a human with a

LPA- dependent or LPA-nedi ated di sease, or cogdition. I n sone enbodi nents,
the human is already bei ng adni ni st €Reldd orfB™br nore additional 30

t herapeutical ly active agent syo® er/I n npound of Fornula (1). In sone
enbodi nents, the nethod furthg&r /ompriseN\a }ngtering one or nore
addi tional therapeutically BEtiwve agents ot hek than a conpound of Fornul a

(I). [0017] In sone enbodi '""R’he one or nore additional
therapeutically active agents other than a conmpound of Formula (I) are
selected from corticosteroi i mrunosuppresants, anal gesi cs, anti-cancer
agent, anti-inflammatories, chgnokine receptor antagonists,
bronchodi | ators, |eukotriene pEcep{Rsy, antagoni sts, |eukotriene 5formation
i nhi bitors, nonoacyl gl ycerol Ki e i nhibitors, phospholipase Al
inhi%itors, phosphol i pase A2 inhibitors, and | ysophospholipase D (| ysoPLD)
inhibitors, autotaxin inhibitors, Hewmodgéstants, antihistam nes,

mucol ytics, awlidr@hol i nergics, antitussives, expectorants, and 13-2

" the. manu dttbrb o &g SR br O @R naCs SNIg4e: i sor der or
condi tion in;ﬁ%ﬁgﬂ}KﬁﬁRaQﬁL¥R£GPQQCEECH§§§HLQGQSEﬂﬁWEﬁéﬁﬂkﬂ{ contributes to

t he pat hol og 2 [or synptons of the disease or condition.” I n one
enbodi nent ofL tihkbscas@eitCoalliygencPA receptor is sel ected from LPAI, LPA2,

LPA3, LPA4, 5 PAG SO odi s, the LPA receptor is LPA.

In some enbob?ﬁéﬁ?ggibﬁ@ykQébQQégﬁﬁﬁw?%tEE&%%HWHﬁgone enbodi ment's, the LPA

receptor is I0LPABer ¢ PCMEE, embodi ments, the disease or condition is any of

the diseases or conditions specified herein. [0019] Also provided is a

met hod of i nHkbb 8. kg-Galkybiey SiélsBaerealkybicti vity of LPA in a mammul

conpri sing adymnj sgep at icall f ive n f a conpound

of Formul a (ﬁ%ﬂmégra gl'gﬁ%g#ﬁggl%ﬁgé;??%yg@5%92%4@%;513%&1 %%h%gel[?{g%fi %tr o the manml

in meed t her eof uZQbOdRH phenydne aspect, provided is a nmedi canent for

treating a LPA-depepndent or - nedi ated di sease or condjtion in _a nmammal
().

LPA
conprising a eREPERet | eaf Ry agg mderangentiymsissteddion He EnbbBidl cENFSMHhul a
[0021] In sone ga: | sCl iN_t f _of Formul a
(1) in the nanuggggﬁﬁgtgp(gﬁﬁgg?%gﬁéﬂéh 8§&§ﬁ§§§#%é?%§%%§g%ﬂggiPA-dependent
or LPA-nmedi at edCmdtérsglkgle or condition. [0022] In sonme cases disclosed

herein is the use of a co und, of. Foynula (1) in the treatnment or
prevention oﬂnéf’ﬂAPHZﬂbﬁggitm%¥pE@ fLéﬁPated di sease or condition. [0023]
I oBe aRARCUN ohS adholRHRANIKIAL ailcBtipb e RUIATHOE 1aThEE20PAGEgENt or

LPAnmedi at ed di sease or condition in a mammal conprising adm nistering a
t her apudiigeall} {igure 2, Figure 3, Figure 4, Figure 5, Figure 6, and Figure 7.

[0011] Compounds of Formula (I) are antagonists of at least one LPA receptor. In some

embodiments, the compound of Formula () is an antagonist of LPA;. In some
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30 effective anobunt of a conpound of Formula (1). [0024] In one aspect,
LPA- dependent or LPA-nedi ated di seases or conditions include, but are not
limted twQ 2hiom7eesds of organs or tissues, scarring, |i PET/USR@OA6%86

der mat ol ogi cal conditions, cancer, cardiovascul ar di sease, respiratory

di seases or conditions, inflammatory di sease, gastrointestinal tract

di sease, renal disease, urinary tract-associated di sease, inflammtory

di sease bodangts. (g ¢rangound g€ Forngnla (I isean gnizaguishef LPAnde YRS pancr eas

di sease, i i i | ofx pcerebral henorrhage,
pai n, péP?%ﬁgﬁgﬁA%%%%%%%@%9??§%§5¥?E§%%?%?%%%5EE?€B_ T In sone enbodi nents,
t he LPA-[oEplerdaaine @mbb&itndied pakadedhaeasec compeminds bdlened Somealkdet ed from

i di opat hic | monary fibrosis; other diffuse parenchymal | ung di seases of

p S
di ffer erﬁleté‘?qtiﬁ‘i’sobﬁu&nﬁirhéPg’&Feﬁd’hagP?Q?ﬁB?ﬁlb’ agr il eriie od PradsysaTe,

occupat idc%HﬁJouﬁ(EQfPJrnﬁﬂ‘é’h?.O””e”t al induced fibrosis, granul omatous diseases
(sarcoidosi's, hypersensitivity pneunonia), collagen vascul ar di sease,

al veol ar[0@slotleisnms iesbollimmmés; hanvsdede$ & pidnpranwhbrmat@sit®n comprising a

| h {ol ei o is, inherited di ky- Pudl gk d
t Uber oudhger e BLRETREYS PP B GH GERe et CBM G Lt Brals rtearuare.
f i |1 aliné phisfabbidcal contfiidh 838N airk A0Ical iRl phidieadichiIPhaBpBLILCHT O C

obstructive pul monary di sease (COPD); sclerodernma; bleomnmycin I nduced
pul nonaripadtivpiegedientchr oni ¢ ast hma; silicosis; asbestos induced pul nonary

fibraosis: cute respihratory distress syndrone. RDS) : .. ki dney .15fi br osi s;
{ upuitol JudChSels Sion AR, BRAdeERSs RS Tich o iith O Gbrak

gl oner ul tagrapditieslséfBsctivg AmbeivTapaidppinyPESrhRNS(INBE a phP@idceutgitly f i br osi s;
liver fibrosis; cirrhosis; alcohol induced liver fibragsis; toxic¢/drug

i nduced acPepisble padi theicef, apd Ablemit oraPRMaccutispldy esrpiRble 1a3cExe Bragshenttins
(NASH) ; hi.li i njur:y; i . idjar Il [ is: ipntectjon induced
vor el b b Rlddfibal B ARGYy B kS SRR Gous BIEGRAOT | 1A
20cor neaubsgarcounmjechippeorhlr aphihictrativay, inhatioDupilradministsamsectopkal oi ds,

cut aneous, fibrosis; cutaneous, scleroderpa;, spinal cord injury/fibrosis;
myel 16f i GidBYRistratinns enhtg%ln% aifEsipaon gt W&%&ﬁl@%@%,n %ﬁ%?mé Mghlssi s

\egener ' i§q Eﬁaﬁrﬁidké%ﬁi%ﬁl%hﬁiosiﬁ%ﬁ FODN{aBic? a_CBiﬁ, ASHsule f?dr}lé&, MARDARYS hfsal €Ukeni a,
tumor netastasis, transplant organ rejection, endonetreosis, neonatal

r espi r atspray soluiones suppysitdrpraesuapahsioeuz g@lai boloigha dispeRb$r0@36fpehsionree aspect ,
provided |s. a netﬁgd for the treitﬁent or ﬁrevention of organ fibrosis in a
manmmal éBh‘fSIPPs%ﬁn AR rATSYRIRRG 2Ot A A SEUE TR ) 8t4"8Bti ve ampunt of a
conmpoundo@f) ARk dmbbin®nts tHeMafReRHi i3 8bhPo RAGSERIAB! Qnsisks besieof to a
manmal in need thereof , [0027] In sonme enbodi nents, the organ fibrosis
conp¥li sasorcgdgitiohyrtbeypreuticelhadctive Bgends selectrd Bonegrati¢astoreis.osi s. [ 0028] In
one aspect [ OVi i S : ) i Vi g ti in.a mamal
compr oS s T Pt @loer TR B PRSPk el Conpound
of For mibéepldr)an@igoris@hiaonEieodlbiotsaldufoiecse picagbeart@donisid) @ukefrich® t he mamal
in need thereof. |n one aspect, the manmmal has been di agnosed as having

| ung fi HPoRition inybsop. anessxlghecsed kinase BiteEs PRpsPEPlHasE An dHBbiPTSr e used to

treat idj WGP i i : ! tht:hal . pne, 1:a) in a
nannal.q%@%%%@%&rﬁgégﬁ@ﬁéﬁb%gﬁggﬁkgsﬁgéﬁg%&%Qggg?g?f%@%g&ﬁéag?%hgre used to
treats diihfibgerspdacongdstansl antittig¢amines, inalcolyuitg, aitiskedeszics)amenssiles, | at r ogeni ¢
drug induced, occggﬂ@&onaL/environnental (Farnmer lung), granul omatous

di seaseSXPSAPEBIIYYi k2 2BYP¥Psensi tivity pneunonia), col | agen vascul ar

di sease (b6l ShAGRE LA Bildcd ¥ SRURI BARHEIR0A Tk AROE EOANSuRE!

granul onnat osi s, |ynphangi ol ei onyomat osi s, Hermansky- 10Pudl ak Syndroneg,
Tuber ouxfdormnibggo amamaofwidr ohBAakbendentoralbRy ingedsdtert digensd s comdera,

familial int itial | di . [0031] In. nbodi : d
i e oada S Erpoliring, b e A eags BPTe ghEnR AT FF g Bty o ed i ¢ h
chrofi ¢ th@h&HICADy hdlive aPEBINBiher tﬁa@afébﬂn?b&ﬂd SF FRinbifaQ 1R NSson® erhbtiiments,

S

transpl ant. 15[ 0032] In sonme enbodi nen conpounds di scl osed herein are
used t o the egthod fpehes ggmprises administering one or more additional therapeutically active

agents other than a compound of Formula (I).



fibrosis in a mammal : cutaneous scl eroderma, Dupuytren disease, kel oids.

[ 0033] In one aspect, conpounds disclosed herein are used to treat hepatic
fibrosis wot2h10a077888t hout cirrhosis in a mamual : toxi ¢/ dPag/uspeeoesios
(hemochromat osi s), alcoholic liver disease, viral hepatitis (hepatitis B
virus, hepatitis Cvirus, HCV), nonal coholic liver 20 di sease (NASH)

nmet abol i ¢ and auto-imune. [0034] In one aspect, conpounds disclosed herein
are used'1d tlpsame cerbafintqngy Bisi ogicion mereradritional thewcsiicllgrastive 38eaist i br osi s,
gl orer ul e ' orer ' d aspects involving
t he treé?%%ﬁ%th&ﬁﬁimgé%gﬁgéwpg9?g%ﬁggg&%ﬁh%%ﬁ%ﬁgﬁg%gﬁgge further

enbodi mEninsunoSuYIpi¢sants anathekios, sherdangr agert casitinflawmaRica ddhicinokinal agent in
addition to the adninistartion of a conmpound having theﬁﬁgructure of

For mul a TE§oPLorARtagaRists A OBRTAIGHRENCYKOEISROToSGRIAT 21(RSORMN, HUSPRICBY i n any
orders, i J Bltod] LBRER : : i di scl osed
herefn,I?ﬁgaﬁggg%Phggﬂ% hungﬁﬂﬁfggggﬁgIﬁIQgﬁgxggE@%?ﬁ%ﬁ???%%gﬁg%%nds

pr ovi dedhospheilipasriy iabibitniss sret lgsbrthosghohpased) (lyspP3M )sombitensbodetaent s,
conpounds, provi ded herein are orally admnistered.to.a h n. [0038] In
o endokPie: S SadRlBnud SR eRt ref et G Ryt sts. of at

| east ongpbdArahBCARLMD agbdlstgoMe enbodi ments, conmpounds provided herein are

used for inhibiting the activity of at |east one LPA receptor or for the
t r eat merf018f la agothemaspedns thendé of veomprundwd fbunie (Bfin thefmamfdottielf i on of

the activity of at .|east qne LPA receptor...n.one. ect. .th PA.recept or
oo LA il iy tsBREE « BRGess BeiBE R BhgisoR LV BB IR ik OBy & “eb
for the dnemPA Akembr @ntidbuIgab e BAkolb@Y atdier dyriptdind dfahe @fscdsEdr activity.

5[ 0040] O her objects, features and advantages of the congounds, met hods

and conpesflitioanis are seybrpiErenkef Bispsipet) the bEomscayipidp slected Bamtled f ol | owi ng
det ai | APt 0. b : , det ai | ed
dosor | pitag: oAty IR LR AEEE R 0 SRR en SEY PR rolchhig DBARTRE! 1 ©

enbodi neoh®,cndiodingnte thdlyP Aaycepfor id LRIAL. Tasornaicrabbddimesisnihe DPaY tcoeigorciBanges

and nodifications withjn the spirit and scope of e j.nstant 10di.scl osure
wi | 1 Bbeddie- Iafbi%‘ﬁeeﬁ{lquémﬁ%’stée RFIF &4 C?‘Ifﬁttl?fglsé‘w OIII‘SrIIl%eﬁI‘eé Of S {1 N$

descri ptd,0Afied herein. BRI EF DESCRI PTI ON OF THE FI GURES [ 0041] Figure
. Il'lustrative exanpl es of conpounds described herein. [0042] Figure 2.

| | ust r dod19le Alxappiveddos a omtipoluotdishibigisg thdygy stobrge¢ah actp OQGAS|LPA gur e 3.

| lustrative exanpl es of .coppoun described.herein. 15 [0044 igure 4.
1 uot r e ESENRIER: GG REGE AR BESEr Bt TGy rRoupt B AspIEp o 45

| T 'ust r atdrv@l X5 RRrRhcctRERRURES RS §dli helon@'tBE Mani¥l 4O heddi tBeHeSY. 6.

| lustrative exanples of conpounds descri bed hereln.(£0047] FHggge 7.

| | Ut r do020ke laappsnest, orovedadpd & mpdicgasat fop Edatingr el HA-dzpcrRRTR g IHTZ -

DESCRI PT] . I | [.004 sSopk | ipid S S

v sophos it £ £t e oA e ine YARERERL Mk fiedly 4Pl e ha

i ncl ude ofeldolpatinpoOFdrhrilat).on, differentiation, survival, mgration

25adhesi on, invasion, and norphogensis. These functions influence many

bi ol ogi d#2lprlasewms ases Huelosehauea ihtgrisgehs rampangic Feredlrdl) wiend heal i ng,
| rmuni t%na&@%t ro%mmﬁ&@&gg)%le%lm&ﬁféfaiﬁaﬂ&ﬁa oPEPA-MEdigRACi fic G

pr ot ei n-coupl ed receptors I'n an autocrine and paracrine tashion
LPA Bi ndiisegsd ar dohditioognat e GPCRs ( LPAI, LPA2, LPA3, 30LPA4, LPA5, LPA6)

oo Vet bl sl 82 LR O PRSP, LS SRR S e

treatment or prevention of a LPA-dependent or LPA-mediated disease or condition.

1
I
I
I
I
I
I

[0023] In one aspect, is a method for treating or preventing a LPA-dependent or LPA-
mediated disease or condition in a mammal comprising administering a therapuetically

30  effective amount of a compound of Formula (I).
[0024] In one aspect, LPA-dependent or LPA-mediated diseases or conditions include, but
are not limited to, fibrosis of organs or tissues, scarring, liver diseases, dermatological

conditions, cancer, cardiovascular disease, respiratory diseases or conditions,



[ 0050] LPA has a role as a biological effector nolecule, and has a diverse
range of physiol ogical actions such as, but not limted to, effects on

bl ood preseunw/o7pdsat el et activation, and snoot h nuscl e PconiSe@ossIng and a
variety of cellular effects, which include cell growh, cell rounding,
neurite retraction, and actin stress fiber formation and cell mgration.
The effects of LPA are predom nantly receptor nedi ated. [0051] Activation
of the Lipapeewsy disgasel gaajrointesigal tiaptadiscappagnal dispgse, yrplagy trogttassosiatqoin

medi at esy; g i i a y and
real | zodt Sakt S nhu 00 Rk R e P G o SERNE ool B BRGR. 1BRLRNEY

r ecept ordiseasygerteria lobstingoien, @xghirdSsfaatiohcacedbralfheaoithagypain, peripghegghal 1 ng
protein, and LPA concentration. Nearly all nmammalian cells, tissues and
organs dEUERPEEsdERIeMYRIEiPA r ecept or subtypes, which indicates that LPA

r €CeRt Offyasf GR3bmbk RriBoGARRRL ol 1EA RBAEN: driThiA-nfcBiifed set(%%naﬁ?he HI hi gh
am no acid sequence simlarity. Illustrative Biological Activity [0052] LPA
r egul at gs seteatsd fromadiopathicf putmonap $ibofsish biheobiffuse parenchyowh thnlyeladehseg of

i ncludin roliferati.on, mgration, differentiat.ion and cgntraction.

i br obl QR oresrey ROHOS T g a1 oRETn L RE S RGP AT RIGE L 0 1111 an
open wouRdirohdeRAThdRSH fibkdsy, @fnSlonftGRA RESRB (L&A Y5, ﬂiﬁ%dj‘ﬁe@i@ﬁi@ity _
proliferation and accunul ati on of nyofibrobl asts that actively synthesize
ECM and neewinahioheadagsnyasguasidissass, pPgolemprotsindsesy langegrhemsasllor suppress the

proljferation of .cell es _J nportant | d _healdng. [00583] .Tissue
el i siS Toph it PR Sl APl e MR e S i han B R a1
successfindrdnig sebeF RS RBORERS, hAFbHFrOMANsKRctabsbtiGoRiE dizbidess, &msilihunct i on.

If not, these 20responses can lead to_tissue fibrosis and |oss of function.

[0054] Antstitak lupg disgaseliradiatiRpsingeisdifbsosay, shionie ehstrastiveaulpgnay gisedfeessi ve

weaknes ' f : S| £ 1Sk J.I.. has been
Shonn t NSO o lm RS UnithalcBe pBARrl FHOARTHIGE thiRy Sicckhs

expr essiabesads indutiod pliinwenaty Srosisgronvd dosfieacdre idistEIEyn droGicGA RHD®)s &inent | vy

i nduces col l.agen, fibronectin and integrin expression 25and i nduces

dedi f erfﬁ}wsl%igv‘aﬂOla?er%tW@%ﬁWyw g@sm?arméa@rﬁ%foca segmegl g1pBakel | types
Wi th LPAGIREAHE §SA h@@fr@ﬂiﬂ@;@lﬁrﬁe@éﬁgiom leolrt‘?gﬁﬂ fibrgd¥aieP AbRsis diffhosi TSR 15 a
profibrotic cytokine, signafing down-stréamand in parallel wth TGFI 3.

[ 0055] LaRmhahuhdudaAilivet &Yrassytopatdrog eniuced byedibresip bemocapmatosisy osi s.

Fi br obl ast tractant activity. plays.an i tant. rol.e in the | i
pat | ent SORRERRIG Yoty (Pintbs PP it PRven; alvy Shdsha - ecoptor |
sti mul atjhfBtidPing¥RldaiRe dbRyisL Rt A Qe liosMERbat;edd waraHhahe hgrlkage and

increased fibroblast recruitnent, both profibrotic events. The LPA-LPAi
pat RRay destrabsoaging; hypareeplhe benging; Bhuobires disedsgrleldidh caiatcaraddbuosey; | eakage

in|PF. T d It is.t ' heal i ess t acteri ses
Lot e SRR il oS EP Ry R Ak BBl R ERT AT o1 L 2
act i vat i zeter&dcldréisis; heterids3lpadid) Wayeenbr' Puth okt siki Pdyesdis's distass Jdieonic

enbodi nents, conpounds that inhibit LPA2 show efficacy in 5 the treatnent
of | ung [Fmphessiis leukemiss fmeiBeastatn tensrlgoegmidsi ce e Cnémneieosibot h LPAL and

LPA2 sh i pr fil I r . of lung fibrosis conpared to
conpoun SOWcﬁyﬁﬁﬁﬁid%&g%sﬁﬁrﬁk%eagﬁD%EI[X%?{B%CO%&EHI] LPA and LPAI are involved
i n tde qvize] dgynohspccdpeyidadhs emicshodl fior thearainmand bt piavediohaf otdaa LPAI
receptor_ (LPAI (-/-), the devel opnent . of renal fibrosis. was significantly
10at t endHteds MuhmPRm SoMpHYRE AANESI NS AR FERCYIY y SRFRUEIMOBBEN fof r enal

fi brosi shnffoGfd bf EdHhRh §r5 b pEMBEAHEARERLO5aAR LAY MRIDE tdh ARG 0Sel ¥
resenbl ed the LPAI (-/-) mce. [0058] LPAis inplicated in liver disease
and fi brmesd herd@dfasma LPA | evel s and serum autotoxin are el evated in
hepatiti atients and.ani mal, nodel s of. liver. injury in correlation with
i ncreas é@”zﬁ gPSeins .enﬁﬁﬂ%n§o{¢§d%?%€@851ﬁ F%Prl%eéll+n% Berth-dRn TS IRRE Lpa
recefpt orpdpfiosiypressed by nouse hepatic stellate cells and LPA

stimul ates migration of hepatic ' ' o
[0028] In one aspect, provided is a method of improving lung function in a mammal

comprising administering a therapeutically effective amount of a compound of Formula (1)



nyofi brobl asts. [0059] LPAis in involved in wound healing in the eye. LPA
and LPA3 receptors are detectable in the normal rabbit corneal epithelial
cells, kewatooyw7ess3and endot helial cells and LPAI and LPA3/US2@oessdo©On are
increased in corneal epithelial cells following injury. 20[0060] LPA is
present in the aqueous hunor and the lacrimal gland fluid of the rabbit eye
and these levels are increased in a rabbit corneal injury nodel. [0061] LPA
i nduces détnharmacestienllyiapeaptably sakittheyrof ta thampmmeat bt ired|thaprfolmens aapecind

epi t hel i r ' neal fibroblasts. LPA also

sti mul attgésm%fﬁlg{l aﬁfh g?%@oﬁ%ﬁ%uaﬁgﬁwngtq l|Eﬂrf|%g{i‘b1%?lé'ment ed epithelial cells.

25[ 0062][002PA Thont exyiect abmgdourtds misoasdhatiniané asedtto avatddidpathicdivhaoiidrpr osi s.
Serun1L§A Ievg#s are i.ncreased jn patients follow ng nycocardial infarction
(M) andltress Qispshintsistlalnngrmpriad iy pRe@Rt col | agen production (fibrosis) by
rat gar i) MhRbARl:ABLImARN boblthdB B cloBAPhAERaRE (Ul @fEat@lley expressed

i n human heart tissue. [0063] I n one aspect, conmpounds of Formula (I)

ar e usedaranchymatin@rstiprkelvegtlistashs osmsmiml:aatBenmmreg indueedone aspect,
conmpounds of Fornula (I re used tq treat or prevent fibrosis of an organ
o T ¥ oo duert Rt ap gkt doied, et ool HEHRE (St ng o o dor
as used RPERLMitiViE Ble8mbRialfRBMHA dn%&uﬂéi%ﬁse%&sﬁ&%@@ﬂn@éﬁﬂld&ér? kiRgolapnor mal
accunul ati on of célls and/or fibronectin and/or collagen and/or increased
fi br obl gwetcmesisUirngashins gald granolondwtdsist lyarphangipldidmyqredosis Hareoskys of

i ndi vi dual ;organs _or ~tissues such as the heart, kidney. liver,  .joints,
ung pif2dh SRR TBEBHT S REr P eI Ntortde forab

muscul oskgililel altersfighl tingeditdave tract. [0065] Exenplary di seases, disorders,
or conditions that involve fibrosis include, but are 5not limted to: Lung
di seased'Bik daisame §mhpdmants prgpaunds digclosedihcapiatars esch e He¥HAO§-f i br osi s,

pul nonar i |-Sc: 10 1 C: | r i S
Fheumn; o LAe s RSONMRN LT} RSToh o BEERA! Mt ERRCOTHENRES 1 1,
radi at i dor iundti@eshldrtbr osi s, chroni c obstructive pul nonary di sease (COPD)
scl eroderma, chronic _asthma, silicosis, aspestos indéced ul ronary or

pl eural P13k J8iseme SEROEINI iy COMPRITS FHAIOS e RACIP SEPIE LD FHINE Wess

(i ncl udigigofast £nbRimaPNGHIRMIRCAMEAE, DIFAURR disBAuCEGoidyi Fal pneunoni a

i nduced, ventilator induced, non-pul nonary sepsis I nduced, and aspiration

i nduced)[903¢hrlomine asteph cappoinids slisabsethatiedireviitcd to natrhgpitidfilyesis withiatney
fibrosis).,, e.g. | omer ul onephritis secondary to system ¢ inflammatory

di seasesvUisthdiztof FU8 meTn G PG Gles Fiodl BsRpEZo g RS ReALP BB | 11 2,
focal seggmgy HraPaBtidihepatBRIBVeS RepatidSCLEARPHTINAtdMIcoRYIREF@NSi ON,
allograft and Al port; Gut fibrosis, e.g., scleroderma, and radiation

i ndui®ed dissrss (NorDE), snctabiolie end piporingunee. g. , cirrhosis, al cohol induced
liver fi I1S,..0 I ic st 1t S il .duct injury,
or mary (P 4R g RS EPEb b URRI SRR yiah S S b P B Wi (7.
chroni ¢ dlWmian el dineystitiamditaodiQigismaaldaegatosisi s; Head and neck fibrosis,
e.g., radiation induced; Corneal scarring, e.g., LASIK 20(laser-assisted in
si tu kerl&38inilnapy phe agementioned 4pRaSISARYOIViag dhe trepsmenfiad dPongerepgenér t r ophi ¢
e iRl on O furaRU AL ARMER Lo Sl Blicyoith GheLd | BT 0T €

di seases, e.g., sarcoldosis, scleroderma, spinal cord injury/tibrosis,
nyel 6f i kiddgional agasiciuladditioe $d theadhspistattioarod achbemposindhavang e istsclierdsi s,

W\egener' ranul omat osi s, m xed connective tissue disease, and Peyronie's
di sease.PSOE%f@d@afn YHIgR embefianants, gachegRa s SRR ST 1 Ao o e
fol | ow ngmpRRebidR ting exenpl ary di seases, disorders, or conditions wll

benefit fromtherapy with a conpound of Forrmula (1): atherosclerosis,
t hr onboddess] Heany oflitseatdodinadcdibélosed hefam, it imomnofl isscluman. ssue,

rest enosj hl obitis, ,COPD (chronic obstrycti.ve | ronary, di sease
b ronan ey, AR BdR SR RGPS S R Y s PR CaRIERER. Mhone
adhegi ongmelindddBhendbRHOSIE pridd&disdréit lafo orhilP h@BinSst&Ed i ehasal passages,
sinusitis, inflammtion nediated by neutrophils, and fibrosis nediated by
fi br obl 484381 Ipeow? rmbadisiratsasprapeunds orpyedaddsran argisad santagonstseofipied t o
treat ade t LC S ers | : r 0 I I ders
i nol u de,lgabs:{J ?gea ?%R%%%e%‘fqr%ntsgﬁg tegfoodﬂn&ltﬁ%%&un@%ré@&ed 1294i %lre 193'68 Sy

inhibiting the activity of at least one LPA receptor or for the treatment of a disease or



proliferative or inflammtory disorders of the skin such as, atopic

dermatitis, bullous disorders, collagenoses, psoriasis, psoriatic |esions,

dermatitiwQ 2072888 dernmatitis, eczenmm, urticaria, rosaeeajuseanasiheal i ng,

scarring, hypertrophic scarring, keloids, Kawasaki D sease, rosacea,

Sj ogren-Larsso Syndrome, urticaria. 5[0068] In some enbodi ments, provided

is a nmethod of reducing Iung injury, vascul ar | eakage, inflammtion and/or
P

fi br osi scopgitign thgaiiuldclamsfit mgnlahm0ﬁ|0§ therdchiyity of atleashemaial A decsptosdni ve
LPAl r eceﬁlgtag ec@l%@gp}glrg‘; tor s BPRE enbodi ments, provided is a nethod of
reduci n Y, ASCUl ar I'eakage, i nflammation and fibrosis in a
nmanmal - qouspy Ilﬁloﬂg:r aﬂmrnsbmn&he;c torgpdunds e vitkdrietci@azalsed far e foRAllatiec ept or

ant agoni st . In SO mbhodi nent provided is a nethod of attenuating
fi brosi §‘IF1?F1183 H%H?lflgli‘ g&%éhi“ﬁﬁ‘%t@’erl ng a selective LPAL receptor

ant agoni g '@h?@%@e&@@ﬂﬁ&?%&adv@ﬁﬁ b 9nd éorgpcmﬁh?%tﬁédsaa%enuat' ng tissue
renodel ing and fi osis 1n a nanmmal orrpr|S| admnistering a selective
LPAL r eceptpositiany dﬂjombedtheregl@&(mpwm@@mreanﬁom thefilllowipg dethided i s a met hod

e R

decr easidigm EléTs OkchileinBIcREMESJcOfficl R d TREMB lar CATRT by vag oAk RAtRINI NI a
sel ective LPAl receptor antagoni st results in a reduction of tissue danage

and fi brsajsqesyanﬂusaclxarammd n[lc@tnﬁ@]tlonﬁwstbmeth@ﬁmaﬁméeﬁwse ofphevisted is a met hod
of treat f|br in d te to.t he mammal
o seleor] PR Mot oPr dRs kSRR Bk A ARUER AP ool oo

nmet hod of treating fi br05| s in a mammal whil e mai ntaining body weight in
the mammal conprising BRIEF BESCRIBTIONIOE THEFHG[ERE&I ective LPAL receptor
antagoni st. |1 n some enbodi ments, provided is met hod .of treating

respi rat dilgwsade Iipstativg ayammpl W@Oﬁ@%&ﬁ?r&h@t@%g to the mammal a
sel ecti v P oe odi nents, provided
is a rret[EOo%] ??Ig%?ezé??ﬁggtrag?g%%%g% %an{r@gﬁgde&&l arlﬁl%mﬁllﬁde)ctl ve LPAl receptor
anat goni[s43] Vihgurei3n Iﬂhmratiivdaemmﬂes of dOhQ)OHMHIElscmlEdﬂmtelm esponsive to

treatment wt i rfepidone. one. enbodi e LPAl receptor
ant alﬁom[g‘{""]i f%&?énﬁ@%@“ﬁ? e’ﬁ‘é‘? %fc(op)pou@%{e & ed Td%hown in the Exanpl es,
a sel ectjpyss) LR e 5 RPN v ABLAYAN @cohﬁféuﬁ&sddésMMdeeFHi@S' s, kidney fibrosis

and I|ver fibrosis in various animal nodels of fibrosis. [0073] LPA is
r el eased0fol IE)gllm@ tlilenative pxampics afRampohiadssdeacnilisidéheiam.t he i niti ati on of

I di h
11 et mortidh gl MACHRRERRER 5T ORI PSRk | < heut'e pai n or

chronic pain. In another aspect, the pain is neuropathic pain. In another
aspect, the pain is cancer pain. In one aspect, conpounds of Fornula (I)
are Ased in the treatnment of flbronylagia. [0074] Lysophospholipid receptor
signaling plays a role in the etiology of cancer. 5 Lysophosphatidic acid
(LPA) and its G protein-coupled receptors (GPCRs) LPAI, LPA2, and/or LPA3
play a role in the wmamnrnESﬁRﬂéDmNIOEmmVEmmmS [0075] LPA
contributes to tunor n s by i ncreasing noti | vaS|veness of
St e & et

cel I's. UPA8hdsyspRhap P i ysophes Fé@lﬁcﬂﬁ RBdsPENalot ovar i an
cancer. d.fifya} fi ?ﬁ&?secﬂét iR ludd &nl'ufa,'rg?d]ffer%ﬁ&? %‘?Ff&@ﬁﬁa%ﬁ s(u%w%’l %a i8h,t he
ascitic flurd of ovarian cancer tients 0 receptors’ (LPA2 and LPA3)
are 2l scadhmlexmraswseaildi momhagdnars flaaascémncuehsl mﬂasnorconmar‘tedogmalnor nmal
ovarian surfac ag lial cells. LPA has als Sp gen N Ilcated in the
initiat iHSﬂCGS?eSS‘F g‘ﬂc‘é NSHIQEFS GLEIRBEReE it aYnd hgaling i ¥randip| anona, head
and neclafafiRhesiPownel cancer (colorectal cancer), thyroid cancer,

gliobl astona, and ot her cancers. [0076] LPA receptors nediate bot h

m grat i dM48F Laitv aétnvmeuginselyofisaed @@tpreteuam@&edcrecdptqrs(GB@BS) 1K|am6425 and

LPAI - spec f|c 5| ef.f |veI ocked in V|t onse to
LPA and ablerl (ﬁ%ﬁ rme hl Ei %)m mg(r%ﬁ) H%ﬁ%% EI(E:erl’L

addidi on.PAq, L@A@ iMQ@K@QtéShﬁtr&dBHulaﬁ @lgﬁeﬁdlgqﬁdwaeg@ ltct p@dh&dabl(iaﬁ*fbty ﬁwaSI on
activity of a highly peritoneal netastatic pancreatic cancer cell line

( Yamada Welogical tgspoBbest . Chem, 279, 6595- 6605, 2004). 20[0077] Col orectal
car ci nofgys5e! i pA hieSrothv §i'oﬂ>%'iJaE Ao HREERS A8 nQ o lRsc TR o2d

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

-8-



respond to LPA by cell mgration and production of angiogenic factors.

Over expression of LPA receptors has a role in the pathogenesis of thyroid
cancer. LWO20wag78ssi gi nal |y cl oned from prostate cancer PC&lUS2009068100r dant
with the ability of LPA to induce autocrine proliferation of prostate
cancer cells. 25[0078] LPA has stinulatory roles in cancer progression in
many types of cancer. LPA is produced fromand i nduces proliferation of

pr ost at excutoay ardymoqth puiscle comracHgucad aHnaly ecbwacefestsnoiichongrdeel |
proliferapi ] i j . an : i I | cyfactors
Phrough CEACSEhal RhhdRe, AU oAt AERR L AR KARALAPRN ff 25! Chirzo
and W DRjigrdtidf. Emhelfifiwesofdel A aprpebddneinadtlyolecgnel medisted.i on of angi ogeni c
factors. I n other 30colon _cancer cell lines, LPA2 and LPA3 receptor

act i vat i 81k esgiivedon ﬂf_o BE PP eratranlbf e e b fe. Lpal- Pig, e tHted in
bone STt e ARkiRu ANl SARIMAS R Rl 440 FIRRIBhb1 JRAGS AR S Rabone i
vivo (Boucharaba et ar., Proc. Natl". Acad. Sci USA, 103, 9643-9648, 2006).
[ 0079] |endgoetaspeptndeat coapoigadf shridbdesrithdtan¢lije iescpismdage celheyper eat ment  of
cancer. In one aspect, conpounds of Fornula (l), are used ipn the jreatnent
o ml | GHBIOIEAVBE GG pral e O Saad A FgrEEepeteScthpounds. o
For mul a hdmhmaligh &380idsPesing\@gHns @b-ck BRYCRVEPT PASkadfi@uBlypbdiNicicel | s,

i nvasi on and netastasis of carcinomas, pleural 5nmesothelioma or peritoneal
mesot helindigetcs hahbRA reespiors Hemd ime cogesais mannc h& AaslpRat, and LRAxshdted of
trea&inqﬁqggﬁgfzjﬂia nqu@%nﬂth met hod conprising adm nistering to the
mammal a %onpoﬁn& Sﬁqﬂ%rﬁuﬁaz?ﬁx and a second therapeutic agent, wherein

t he secamdsfrh6veBRlddiéal2@eivityi S an anti-cancer agent. In some enbodi nments,
radi ati on therﬁgy is al so used. %3[0080] The tYpes of cancer include, but

i s not [Pk dePA Beguldesiaenyimpesantdueetions of Abwelasts in moupd Aerdise, inplydinng,

brain, . i : i U { Cof .
(1 yrphoriyehiofARREG, Uftr iRy o Atcucr TirobKIRAAHEGLbA ARG oy o
ski n ( mehaamd holingas akdet & fill aanper Wood. e oaitolso dibesls it dmagerfaddly as t he

| eukem as) at apy stage  of the disease with or wthout netastases. 15[0081]
In ofe 48 giﬁtQmEéﬁeqog 54 GBI BRRTGY WW%@W%% %b@ﬁ@gbéyaﬁﬂeilé%ﬁﬁ%t ory

di seases;dRr@hfhh AR eYkRES. 8 PiaScAl cithBANLRELIS uHRIEANY hATIFGR A ofmast
cells, contraction of” smooth-nuscle cells and rel ease of cytokines from
dendri t icell¢gds smpot imdoeebhdahegsecreti on of |L-8 from human bronchi al

epi t heli al ceﬁls..LL-a istfound hn incrgﬁieﬁ coqﬁﬁnﬁrations i n.BAL fluids
from _pat[P(Eﬁ]t s %UFWJHQIHH’&,G_S@HOS}H T Bt Pultt V&' Y FIIRLEREBSESPH hul nonar y
sar coi dagtsesad RS t@ps RSPk OhYmell §idug SEusiRAne Tencod. FhoB thtds been shown
to exacerbate airway Inflammation and airway renodeling of asthmatics.
LPAR20 L PASPoases cePhldtedesye dibzositeard lass|offieratioshown to contribute to the
LPA-1 nd Hods | k38 BL oSG R d§ Qr%ﬁﬁi]es éi%”c‘hﬁ%a%{eh%d N'a BIog%*%é]v' Welkalcss nduces

ai rway hyper-responsi veness, TOR'SEMatc responses; =nfi tration and

acti vat i valstieosf mopldigre 2aid Byesktdnmepbifibsesisy/ &St baén stemmdBhti A 25and

noci ceptive flexor responses. LPA also _induces histamne rel ease from nouse
and rat treggperd of palturpdymypilasts uluecd gigrifiggyt szpressign ofEanaeciivadigsugtese™thhr ough

LPAI an : . o I . in the
tr eat mont o (s G L SaRERly inBogRRUTARnCHoRETH! Akt SeSfon
conmsundsdafidueos dadiferehtjatmnef tssdnmyoblake. Treaatoneof a ofrictesipddlayprsywith seases,
di sorders_ or conditigns jn | .. ] n.one c aonpounds of 30 Fornul a
(1) are gbindupesRer P@B@ﬁ@ﬁ@%@%ﬂ%ﬂ%Ogéiﬁﬁwéifﬁ%l hagHYIMRYect,
conpoundsfind-of Hyih% ((Jv&)n-ﬁfé?mya?ﬁlqn'pﬁratll_@lewftﬁ geippent of chronic asthma in a
manmal . [ 0083] %he term"respiratory disease,” as used herein, refers to

di seased06sslf ddtA agd 1.RA: playdmy pathagenag wldsnu pulreehainnfibiosiat Fibredplassuch as t he
nose, throat, |arynx,. eustachian tubes, .trachea, bronchi.. | ungs, related
misci es engurreginl iy RSt Pibostidt B hERHES SRS Rt P3hy G ceases
I nclyade, filodis. PrfitiStic bifEdts SOULE AR, -re@ShtbNRim ekt is tRFIRinEAbP TP AJLrsddpRES
syndrone and allergic (extrinsic) asthma, non-allergic {(intrinsic) asthna,
acut e sevedigicdzadernar logkagsrming ineredsad fibeabilast earuitienhibath profibistisgvendst hma,

al | er geng i a Lk n- L M8, .- eXerci seqi

st e, TS0 Aa A oSy 4af TP DR ERER} R MR ST IR st v,
cough-vari ant asthma, occupational asthma, steroid-resistant asthma,
seasonal asthma, seasonal allergic rhinitis, perennial allergic rhinitis,
chronic obstructive pul nonary di sease, including chronic bronchitis or
enphysena, pul nonary hypertension, intgrstitial lung fibrosis and/or airway
i nfl anmati on and cystic fibrosis, and "10hypoxi a.




[0084] In one aspect, presented herein is the use of conpounds of Formula
(I') in the treatnent or prevention of chronic obstructive pul nonary di sease
in a nmanteiD 20mpPres3i ng adm ni stering to the mammual at | @aFUSCVORCHNG
effective anmount of at |east one conmpound of Forrmula (I). In addition,
chronic obstructive pul nonary di sease includes, but is not 15limted to,
chronic bronchitis or enphysema, pul nonary hypertension, interstitial |ung
fi brosi SnaRd/Bre cad rowt 1%@%% iheglingamecasy Siaf eharagiprisss Biis ilgoBs] The
nervousdp%xéitﬁgm is a mgjor locus for LPAI expression. In one aspect,

provided 1s a conpound of Fornula (1) for use in the treatnent or

prevent i[pisePf TR XTI PUS sylBSMacntfRitead thouctivarsietthe TOE-f3 intmv'éylﬁf vous
system di sorder,"” as used herein includes, but is 20 not limted to,

Al zhei menlmomyry ibeesis. besosmy embasdapmts. aebrdy thptsahbHilE AZsthopkadTicanylini pl e
scl oSl G (AAHAPRINLLAbRT Kl 0500 AL RIRERS ConMhlPhs: SRR Bpafeti nal

i schém a, postsurgic cogni t1ve dysfuncti oh, gral ne, periphera

neur opatday/[IPeLd shpat iipcoadi efificaspiimele teatnaent of Luny fibeeyiedumalarettena and head
injury. [0086]  Angiogenesis, the formation of new capillary networks from
pr e- exi SOPRgUDE whisk mbabitey LPS il 4y i nvoked in wound healing, tissue
grow h Y (ely i i i J 1 Ce Rl U : J r om h
fact or satgér%a’] I ysﬁg%ﬁ%ggﬁﬁﬁgﬁﬁﬁgoﬁgﬁﬁ Irlg%ﬁ(g{;) r%@ﬂ%ﬂgg% 'il%{glrlgefil%g%@&rtr@ gration,
adhesi orfor thieflfPey, entdpairi(bRAafrd—p siseddyielppofenvaisend dibresndwahegnifitantlyl | s ( VECs)

and surroundin scul.ar s t h- nusc ell.s (VS . ne. aspect,
cysr gu TG BLrRE S M SEb e M G G gt ot ern LafS PRAS

at her osql&@f@siith th3QIPHPRLERBSAREbontsH RPT 6425 QWsBly rEREIMIRL @k @ par, (hr) hiig. and

di abetic retinopathy. [0087] The specific effécts of LPA are

r ecept orl0058ldi [t Ao ¢b. infphio@ed i1 nvas descasspad tlibrassrBtngmd d-Paf lerels and serpm) are used
to treat, propravent cordioxancuhatydl seans. RodRITRy o iGhHding Ab, not
limted 36 arrﬁey?%ma flellltpla]l PR AT e a0 ° Bo m; VUt éPo§ET8Y osi s
and its \gigitiseteassd frgind.P A alsd ramldtbyihRitdl finblidanPas and ¥ Pegieicplord schem a;
nyocardi al infarction; cardiac or vascul ar aneurysm vasculitis, stroke;
per i Pheraas cxBewed by measahenefis sighathyelbyand LR Atimulates mygrgtion pf benafigsue;
reperf u%fdhﬂr&ﬂ;l%té’ following ischema of the brain, heart, kidney or other
organ or tissue; endotoxic, surgical, 5or traumatic shock; hypertension,
val vul ar[odsepritPAlissieasw|vdiaamiouhdihkaling, in albnoenBP AbhabOP Af essptos;arshock;

vasoconstriction (including. that associate ith mgraines); vascul ar
abnor nawfefef,taﬁ%w %ﬁmagmb%}tﬁgﬂwli f‘d’gﬁgﬁ‘éaj CF‘?#P@EP%S andPrtstia A or _
tissue. -anhQ%g]anhiﬂq%x Qﬁ&ﬁ aregﬁé}gésggﬂl &ﬁ'ﬁ@dl @%iﬁ{deﬁ"laf@lllg?&% 12% irﬁ% venting

or treating vasoconstriction, atherosclerosis Its seque cardi al

i sch®m dpoenly ddxk dhi ;absehOinrthaa@icoonhumaar andchaheumpbgpndBsid wif ithe rsblaineyest r oke
conprisin dm ni steri n? at | eas{t) .f)nce tlo .t he nmal an effective anmount of
at | eastangﬁges&%%ﬁ%m(? capgh in @AY Soracal Syt i cal conposition or

nedi pangmm\m_Lph ihiedey 4@ RreSLARQUBENRfon R FdMBltRofrehl crldBB3A41 dnf ONe aspect,
provi ded herein are nmethods for reducing cardiac reperfusion injury

fol | ow rﬂplth?ltﬂéaﬂtﬁ@ldﬁY@@h'@ﬁ?@t@l@ﬂ¢1@)¢0féﬁ§(ftb®®h1@ﬁt$ h&dkalswstpnulsichg

adm ni st er . at l.east 15 once to fhe nmamml, an effective anmpunt of at
east orfgolSFBh eh BT RE EE el BT Tisone aspect . provi ded herei n

ar e a¥et hogs) fIrA isselipticngd 1mr6@m&hrihfdr&tm Al dardadfiptesis. edesuh LPA RR&pal

conprising. adm njstering at | east once to the mammal an effective anount of
at | eastardoHEr@sfsECES fatoming mypeprdial infangipp)(MInarshbP AspEetatcspr ovi ded

pr casur GO OB ERA bl AURI B RO RR b r e [EISE S RaR LA P e
an ef f ediRAreaomontarohighly dxpastcdandumanpoamndssot. Formula (1). [0093] LPA is
associated with various infl %é oryli E]gune di seases. In o aspect,
conpound¥°3k IRSPFAIRECE FYmBPENdS O ORI K AEC Wid fit e R pfeﬁf‘mﬁﬁﬁ%l Briin a
manRl . i eae Iﬁ&?@@s&aect%ﬂrﬁ%&'ﬂh%ilsF&{nu@fé} @ Pl RS ﬁrb%t EdRosishet he

treatment or prevention of 25 iInflammatory/imune disorders in a nmanmal .

[ 0094] Exawpdres tosbud infa raameiabr y/ i mmune di sorders incl ude psori asi s,

rheumat oi d arthritis,..vasculitis,.inflanmmator wel di.sease, dermatitis,
o5t eoar MR LI EE5Es, rﬁ&{m%wnﬂfaﬁh@ém%ﬂ%é% R e, ’éﬁf?réfog‘?oéld%‘r‘?f“ﬁi tis,
vagi ni titRat drhBb&htel wih tBY 8bridringl actGnBLE0E bMBol1sQGd RN Ebrodkbet@UaTNEIC OF
xenogenei ¢ transpl antati on (organ, bone marrow, stemcells and 30 other
cells and tissues) graft rejection, graft-versus-host disease, |upus

eryt hemat osus, inflammtory disease,_ﬁ%pe | di abetes, pulnonary fibrosis,
dermat omyositis, Sjogren's syndrome, thyroiditis (e.g., Hashinoto's and
aut oi nmune thyroiditis), nyasthenia gravis,



aut oi nmune henol ytic anema, nmultiple sclerosis, cystic fibrosis, chronic
rel apsing hepatitis, primary biliary cirrhosis, allergic conjunctivitis and
at opi ¢ dewoabini73883Ct her Di seases, Disorders or Conditi @03/Use@9s$sibe
accordance with one aspect, are nethods for treating, preventing,
reversing, 5 halting or slow ng the progression of LPA-dependent or

LPA- nedi at ed di seases or conditions once it becones clinically eV| dent or

t r eat i ngfollpgensiprsr drscassd Bbrodtastroguitmest andengluge beigire pa lypidigdibe
compound i EEMETRERR o is 0 G S etk BAMLEISLETHRE, o MR, * s &

LPA- dep@&d&meal(lrsst@éklnﬁcbrﬁéaedetdllasmaﬁﬁldskelemhmd digestiat tabre ti me of

adm nistration, or is. 10 at k of d@%el op a LPA:- depen ent or

LPA. rrediltosld Feicawlary diseaeortioaig, orepRGEPNY ABFQI%F fibresisdrgiade. BRearfet hods
for pr e%@hhﬂ%ﬁf&f Lu'hg%ﬁéeg&s ea3LARRNI kN ﬁ&%’s@r ?aﬁﬁ’ tlic A ?r‘lﬂ{o‘ﬁﬁ Q§1k,_t' c cell
and/ or neut rophi /or nonocyte and/or T-cefT crultnment conprising

adm ni stmlﬂmmgaraﬁbtcs&sstecmde@ tio(mysthmurmﬂmhlamrydfsbmctsuvleasanlmumatotd at | east

one conpound of . Fo 5[ 0097] In c '.n pect met.hods for
Che. ¢ 1 edrine- Yoteralse duus prdiRbin gorsg st SR iy SRS

conpr i S'dhﬁorﬁ@ﬂbé@ﬂu@ﬁ@é dlﬁhoﬁ& |deRadc @UIDL @cléﬂ&@erﬁﬁ”ﬂlﬁ’onﬁ abthefapasdsigal |y
effective anmount of at |east one corrpound of Formul a él) [0098] I'n

accor darsskesigstindusaéd pablpm@ty ornﬂcur@ldfébrd@s,cﬁcmbéd%@my AN nmt@tfépltrat@rydu agnosi s
dl ter &Peat in quﬁﬁ_) \P)'h§ 12‘1‘2‘1r norrnnclt i gad tenrtnallgd {1 VlI‘a .

LPA epe At Vor VL PA- 2O S8 G S EES ¢ondl (r]nr% n| sterlng to

t he subjigdiced, tdn€iladandiceal doy- Iﬁlﬂrﬁlsﬁdry\gq)sasrm&wedoéndaasp@muﬁdmﬂ) Formula (1)

and determ nj ng whet her or not the patient responds to the treatnent.

[0099] IGhremis ngRiyepathiss avpeiated matheinfryiibresslsiian SbeRisESgul a (1),

phar mac & i C |6 4Pr odrugs,

and phar cg@d%%@ﬁ?/ %%@g% a%asgﬁtg? ?@glgg@?t g?%%)%&l % gﬁﬁar ea%ant agoni sts

of at | eaktodenea Ld?i-bet@p@pttﬁruléreleghrlthf/%qal bdgAidntal Pd)craladscigresisidgd t o treat

patients s fferlr;tg,from one_or go gﬁ:ﬁ{ ﬁ ndent or LPA- nedi ated

condit i IENOPay SpsEEnsiqn, alloggpitgn Ut FiDEStSe & 8t SCICIORENS ABY osi s,

ki ndney §§iBfi @ inducdd g{l@ﬁbfdsﬁr Died fibRIART &, gnemh%% hTBoho! RidRbdd Bver GBERN C

obstructive pul nonary di sease, pulnonary hypertension, interstitial |ung

fibrosi s;onallcblhnhctstesl;colapdttersg{w%&ié)oblhasy dyct lnjﬂﬁﬂyapmmanyrbllla@lmvimlmsdl sease

adult res atory. i.s e dro ocar i.nfarcti aneur

i oke. TREREEH OF Ve iRy ARG LT o G SR | AHALSRYT LBl L i ons.
I n sone Rphad Fﬁﬁldl gnd ﬁ&ﬁfﬂﬁ&?@@%ﬂtra&ﬁ)ﬁ&i fnk Q&L9l; Qbm@hlss%aﬁﬁig ¢.pchudggt hose
wherein an absolute or relative excess of LPA is pr esent nd/ or observed.

[ 001200] (lasctagnyistsl 11@hléuhﬁfré‘ioéhi@mlﬁ)oﬂ@de%lél@éml@lttmtr_quC‘tdé%@mdent or

LPA- nedi,at e e r d n d to, organ
fibrosi slgil gt{‘ﬂjh%c &% andq{%gj scbr%é%uiﬁl{uf\1 r%ﬁloétgld}ﬁs ruc :Q/ﬂéélr lrEr’rtnnary

di sease,digdbdzpaal, yarbcyla@m ealatdalermd lslp@apd’or@h@uhyﬁlbrﬁsl@h@}%l(ﬁibrﬁﬂﬁ vl Soue|
fibrosis, arthritis, allerg cancer cardi ovascul ar di sease, ult.

respi r atl6¥§nost %tfl?féé%le@?lﬁcﬂf sclerpeis aVgeRIer's BRAFIOMAETIS. BvadrGPERsCtier oke,
and canc[gsgue QQ‘%QJa?‘d H{%Sa(ﬁ&gget conpounds of Fornmula (1) are used to

i nprove the corn€a SItIVIty decrease caused by corneal oper ations such
as lasero@sisi Iﬁtoﬂd asmcs htmankmalafiotihge ﬁsnsor(eloﬁﬂid(ﬁollowmgatmlanttmgper ation,

cor neal sens decrease used by eneratjon, and di]ry eye

a
synpt ome&‘ﬁlﬁ‘g %9‘1501 &e%]dltﬂqpsam@ i)fitcff é@éfnw%a rePReudiad {he

use of CIQJ?BQ}&F(@F aﬁhferd:&"efﬂélsath%ﬂlbés'ik hB&t §iKEAL NBRuIES, BHAMIN drQBadfss@cul ar
inflammation and allergic conjunctivitis, vernal keratoconjunctivitls, and

papi | | arrystctms}supldbbmﬁ,t(E@PDr(clarommlmﬂruthyﬂpnlmmgy diderisp), pulerdnary at | east once
to the an effectiyv, anmuni of at Jeast.on und rmula (1).
[ 00103 TORCB SR Feleroty FaB T dbtmeieet info6 s G G PRB R HalR5  For i
(1) don tiRodiSatd 8AHAE Hbrédis GRY BiNal Pfsfes,: %Jlxﬁ@ft@mnﬂhﬁlm@n%dwéd @t ory
di sease with dry @Zes in a manmal conpri sing admi ni st eri ng at | east once to

t he mamnshtraphibsf ansclibross mediatad Wi fibipblagtast one conmpound of Formula (1).

1001041 1018 FERERE: ohRAANE of FOh AFERLET Bel o fead PRl BEiuLVOl ved 11

t he pat nesi s o PeBat Ae ‘aspect . presented Rerein is the
use of Qﬁm@@&ﬁldﬁa ifamingdl NDi¢rénafdidgitdl disorders include, but are not limited to,
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20 the treatment or prevention of osteoarthritis in a manmal conpri sing
adm nistering at |east once to the manmal an effective anpbunt of at |east
one conpowoaowfo7Assmul a (1). 1001051 I n one aspect, LPAPCEASP00/06810€. g.
LPAI, LPA3) contribute to the pathogenesis of rheumatoid arthritis. In one
aspect, presented herein is the use of conpounds of Formula (lI) in the
treatnent or prevention of rheumatoid arthritis in a mammal conprising 25

admi ni strsplifeptiye of sdlemngiery diwrdaeohiligyiin suph & ploptg desmatigu kbl at | east
f t

ohse ORISR, Lkl IR L0oROSASPEE cop ERERRRNL tanle 9,

use of antipoianasach, ‘Eomﬁlieahﬁg )scamngh@ppﬁm@shtd mmmg ledbideIeavidssisue

formatiaon in a m . ngggfdmmsterlng at | east once to the manmal
an ef f edPPeASS-05%RD ‘?gr@f 41559 ro’%‘ﬁ@%‘c‘ﬂﬁound of Formul a (I) Corrpounds

[ 001Q7] [bd%sFQH%oﬁ%ﬁl@% fbrv?dé'dqsegn{%ﬁ{o%'d? rbdic Lg%ﬁ%%h‘lﬂ%’ hgg the

structure of Formula phar maceutically ac sal t thereof
For nul a lédk)agwhaﬁfﬁnmatlon andRir ﬁ‘tsomﬁf)Zd-mam@@? Rimpri O adrmmsaﬁoigytb the C(=0) NH2,

0) NHR1 2CHZSO RD H G - Aal kyl :
L1 S Nl R PR G ot . TESOr Ry g, BEIRY 5 kol - or

G - CAf | ypsped Kl‘ytledué%z hﬁlg""hﬁf'y %sc%@'léﬁl{ﬁge Rﬁlahﬁndﬁon@nd%%s@ﬁh a Ammal
G - CAf | uor oal kyl ; I's a - G - C6f | uor oal kyl, C3- Céeycl oal kyl

or a su m@mptﬂmngdtdnnm&hqgugm tih@ ma@dn@imiﬁlctweeh%l oéceRay amBeomsidlNROMer e

d d | fr CAal.
1o T St S A8 i § Shhod et feneding s el SRR 1 - 15m

i's 0, 1,adéfinidterifg bSel@ctivk, LRA1 2ceftot ntéhonist. BY sode e{rﬂﬂiﬂﬂﬁéntEQi’roﬁﬂéﬁ aad al | of
t he enmbodi nents, substituents are selected from am)ng froma subset of the

Ilst ed dnetBpchat stirauatinegissesasmoreling #dsfahiesie Hob HIRABIY SOMPISINE - COPH, -

- r For exanple, in sone enbodi nents,
s - A lgt%hhgég!(‘%%ve P Gt ckighis fits, RDis H -CH3, or -CH2CH3. In
sone 20 [embodhremt smdelmalt& pfRHedlina mﬂmdejﬂaleciieam‘mg sytolRie 'pﬁ)dﬁ‘ctt(ﬁl) iNHSC2R1.

In sone enbodt_\%) ment s, a carboxyl i ci d bioi sostere. 00109] In sone
enbodi meR#Ema mlglsag@@apwgﬂﬂngme s B bRt antagelisisInsens  [00110] I n
sonme emhodijigits, tllfgmbﬁ’loh'lof EQQdL i, dy’fb o§HRRHiifE %a?nmﬁ%ohﬁ')rlﬁng

Ci -C4al kyl, or Q’-C4fluoroal kyl. I'n“some 25 enbodi nents, iIs H In sone

enbodi nmdtrm;nstléﬁng 8 sHectwe(ILPdeCkBtbr antagonoirecsehHimdi m:émt@,n oﬁ?&ssus ddmaga sone
enbodi ment or -CF3. In sone enbodinents, R8 is -CH3. In
Come. enbRUTRERLST HETE ClpGie,
[0070] In some embodiments, provided is a method of treating fibrosis is a mammal
20  comprising administering to the mammal a selective LPA1 receptor antagonist. In some
embodiments, provided is a method of treating fibrosis in a mammal while maintaining
body weight in the mammal comprising administering to the mammal a selective LPA1
receptor antagonist. In some embodiments, provided is a method of treating respiratory
disease in a mammal comprising administering to the mammal a selective LPA1 receptor
25  antagonist.
[0071] In some embodiments, provided is a method of treating fibrosis in a mammal with
a selective LPAT receptor anatgonist, wherein the fibrosis in the mammal is not responsive
to treatment with pirfenidone. In some embodiments, the LPA1 receptor antagonist is a
compound of Formula (I).
30 [0072] As shown in the Examples, a selective LPA1 receptor antagonist reduced lung
fibrosis, kidney fibrosis and liver fibrosis in various animal models of fibrosis.
[0073] LPA is released following tissue injury. LPA; plays a role in the initiation of

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

-12 -



[00112] In sone enbodinents, RL is a G -C6al kyl or a substituted or

unsubstituted phenyl. In sonme enbodinents, RlL is a G -C6alkyl. In sone
enbodi mrerwe,20R1077883a substituted or unsubstituted phenylPCT[U30MW28581D61 sone
enbodi ments, each RA is independently selected fromH, F, d, Br, I, - 5

CH3, -CF3, -OH, -0CF3, and -OCH3. In sone enbodi nents, each RAis
i ndependent]ly selected fromH, F, O, -CH3, -CF3, -O—L -0CF3, and -OCH3. In
sonme entiwél Wegnnammahdn omxaspgcfb ﬂl@eméwa AAYtP pa@@lréhw 1ty 1 ppotier aspect, CH3,

W E e b AR PR B0, %?affcﬁleﬁ“@c“‘%?ﬁﬁﬂd?@&e"ﬁé% botia] In
sorre enmmpmsamdmf P@amhlaRB msmadd&pl&rtd&nhbm of éibeorh@agibr om H, F, , Br, 1, -

odi ment each RB | S
i ndepend%wn }@91)1@@9%@@ fﬁ?fﬂmor #gnadang p?@% rolecrghe cliq ey Carllcr?rsorre

enbOQI n'qmsﬁ%hc% H’aﬁldﬁBadl@ gL She qg@yd{elﬁ %b%%@ gec%?t@fg (@PCE{S A IPR, and

In so odi nent n some e odlnents each
RC i s i nddpendentplay swlenttbddévetmpnidnt 6f se@bral Bpﬁs of cancer5 CH3, -CF3, -OH,
-0CF3, and enmbadi nents,. each endent | ect ed
romh IS TAR oo 0T GRS RS inGRE e ok RO SRRE s T ke e “gach
RCis i m@@ﬁﬁm@éhh%%ﬁ&itﬁpﬁﬁﬁe fniteMoklor BrO%stlongflgvana@F c%ncéinEIPAg'bre&éhtSO”e

enbodi ments, each i s independently selected from F, d, -OH In
sone entodigniivest congutirapony € B%QWendmchmcb@ﬁ@@ﬂam OFNCEL paFtlenﬁnblP@I | n

fgngoﬁenqg%%g? h]é[F]Atg ancj;nLlﬁ%Si)are le§o oggggér]ﬁg%g lllh%‘ﬁ%rlan canciter cilrlma}s cofn(gared%o 0 or
enbodi mefiBal ¢vatién Qurldce bpithdliabed18. EPROES me@bsen ibnplisatdd i the S@ifRti@N&0di ment s,
pis 1. In sone enbodinents, nis 0, 1, or 2. In sone enbodinents, nis O
or 1. | PreyRISIaefgUPTRALaNceh braaspeangey, %P@O@%@aﬁﬁe%p@c G@npey, howgly sone

78 20) NEDR e iLehen bl oo O FIR MR g clisel 50T 4 O @

substi t yboemd driPAirsupets medisd bpﬁﬁlﬂ}gratlcﬁl&!fhnﬂ?/ﬁl\lamoh bl pprerdait dayicaekkct ed from

H F_d, Br, .|, - , -CF3, -0, -0CE3, - ; h RB
i ndefSendiit: |'§11%%5e§'%3§‘o? Avreeitic SERNG G%B?Ve%r’]gbc%% V”é?agugra@ i3 0CF3, and
- CEH?’_ Oggﬁ'}ngg?to' A Qﬁj@ﬂ?@rﬁ&?&{ hﬁlds(r%c@t%)%rﬁ E)ler&!!tlc canégr Ea@n’ts bn adddibh, - CF3,

- OH, 1, pis I'n sone
enbodi nﬁﬁrtlé425R’ﬂoclsd tMHAandu@GEMaSMSﬂMuc@PEVwon @f@mf aR§hly H, -CH3 or
-CF3; RD i

R 15 - AoNRY PPN C%slé%‘?l eangamads gl ot Chegip i~ O

- CH( 043)6605,2’{‘{0%'13) 2-, -CH(CH2CH3)-, -C(CH2CHB)2-, - CHZCH( CH3)-, or
-CH2C(CH3) 2-. In sone enbodi ment s, RL is -CO2H; R8,is -CH3;, L1 is - CHe-.
I n s8ne [BFBodioteiccs] cmmp@acei@z&ps REWi ssgmmt eme&swmﬁﬂé’& RN& d n is 0

or 1; p Ls 3 20 meerrbo ment s Forrrula(l) has

the fol |r8ﬁ°ngt°s@r U(]:bt uC]relel m n(aﬁéé?m Ct}onl"fcf&&ﬁgemc %Tﬁd?vﬁre"pr%sr%’“ of

enbodi MEIRS reckptotsshagsentin the@ddrogendsiydPHYroid catbdeHBP &3 was @&1@1‘12}0‘3) or
-C(CH2CH3) 2-; each RC is independently selected fromH, F, -CH3, -CF3,

-OH, - HMlcdsron prpstatyyagcenc]ls coneaydng woth the alfityef [P A fo mduqecmli%zljnw n some
o 5 AR R | coch 7€ 15 | dependently sel et od Trom
t he x50 rmonm]d IFA Ray stinhidatOty) roheasn téreef plogmasiog irsmanc typeeot (aRé)r/ LRARB) p
produced from and induces proliferation of prostate cancer cell lines. LPA induces human
colon carcinoma DLD1 cell proliferation, migration, adhesion, and secretion of angiogenic
factors through LPA, signalling. In other human colon carcinoma cells lines (HT29 and
WiDR), LPA enhances cell proliferation and secretion of angiogenic factors. In other
30 colon cancer cell lines, LPA; and LPA; receptor activation results in proliferation of the
cells. LPA; is implicated in bone metastasis and Kil6425 has been shown to inhibit

metastasis to bone in vivo (Boucharaba et al., Proc. Natl. Acad. Sci USA, 103, 9643-9648,
2006).
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| / 1-CO2H o/ NH O 15[ 00124] In sone
enbodi nents, L1 is absent, -CH2-, -CH(CH3)-, -C(CH3)2-, -CH(CH2CH3)-, or

- C( CH2CH3WO-201089¢883RC i s i ndependent|y sel ected from H, PET/USRQ09/06#B¢ - CF3,
-OH, - OCF3, and -OCH3; mis O0; nis 0, 1, or 2; pis 0. [00125] In somne
enbodi nents, L1 is absent or -CH2-; each RC I s i ndependently selected from
H F d, CI—|3 -CF3, and - OH; nis 0 or 1. I n some enbodi nents, L1 is

- CHz- . zmmlodn}@e? amﬁ:ctséﬁem@ﬁ%mfr@ﬁwla (lb)lls juged le(th@mqg@ztmf capggrilg angHg or

;asggg%rrengﬁ C%Flgbs as scrl b@oﬁr eatr% ﬁgﬁant%gg%%glilzg] S?gesorre

enbodi mgnblsferdtivd 4R83scl n @mrmpﬁmmdipﬂ&ﬂiﬁs&f P[oﬁﬁﬁl:aQI) drelusedrte pesvbmdirnent s,
5[ 00131] I n some. enbodinments, [00132] | n sone, odi ments, the conpound of
For mul a "eycerpsQlitgralipp QF fumas csld, é‘b‘iaélﬁn@% meta(sms REFFOmEsIcwRd N i R |

IR sH3G NG 1iKa or peritoneal mesothelioma, cancer pain, bone metastases. In one aspect is a
method of treating cancer in a mammal, the method comprising administering to the
mammal a compound of Formula (I) and a second therapeutic agent, wherein the second
therapeutic agent is an anti-cancer agent. In some embodiments, radiation therapy is also
used.

10 [0080] 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
(Ilymphoma), ovary, pancreas or other endocrine organ (thyroid), prostate, skin (melanoma
or basal cell cancer) or hematological tumors (such as the leukemias) at any stage of the
disease with or without metastases.

15  [0081] Inone aspect, LPA is a contributor to the pathogenesis of respiratory diseases.
Proinflammatory effects of LPA include degranulation of mast cells, contraction of
smooth-muscle cells and release of cytokines from dendritic cells. LPA induces the
secretion of IL-8 from human bronchial epithelial cells. IL-8 is found in increased
concentrations in BAL fluids from patients with asthma, chronic obstructive lung disease,

20  pulmonary sarcoidosis and acute respiratory distress syndrome and I1-8 has been shown to
exacerbate airway inflammation and airway remodeling of asthmatics. LPA1, LPA2 and
LPA3 receptors have all been shown to contribute to the LPA-induced IL-8 production.
[0082] Administration of LPA in vivo induces airway hyper-responsiveness, itch-scratch
responses, infiltration and activation of eosinophils and neutrophils, vascular remodeling,

25  and nociceptive flexor responses. LPA also induces histamine release from mouse and rat
mast cells. In one aspect, the effects of LPA are mediated through LPA; and/or LPA;. In
one aspect, compounds of Formula (I) are used in the treatment of various allergic
disorders in a mammal. In one aspect, compounds of Formula (I) are used in the treatment
of respiratory diseases, disorders or conditions in a mammal. In one aspect, compounds of

30 Formula (I) are used in the treatment of asthma in a mammal. In one aspect, compounds of
Formula (I) are used in the treatment of chronic asthma in a mammal.

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

organs that are involved in breathing, such as the nose, throat, larynx, eustachian tubes,
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, andRc [00133] Any conbination of the groups descri bed above for the
various variables is 10contenpl ated herein. Throughout the specification,
groups amdoxotmtrrgsaent s t hereof are chosen by one skil | edTius2ademedinel d t o
provi de stable noieties and conpounds. [00134] In sone enbodi nents,
compounds of Fornula (I) include, but are not Iinited to, those described
in Table 1, Table 2, Table 3 and Figures 1 to WO

2010/ 07 288BECIraushoboLsastg massices (4.¢., d}@phramMIBtermtalsm@nénﬁevemw 1 H

Phen-1, Akesiﬁrgtggl disddess 1E|cladé|: rblu]E &rlé% % fﬁ%tgg {o, aBHI?lQ,y aldu%sp?tzcusory distress

syndrome and allergic (extrinsic) asthma, non-allergic (intrinsic) asthma, acute severe
asthma, chronic asthma, clinical asthma, nocturnal asthma, allergen-induced asthma,

5  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 disease, including chronic bronchitis or emphysema, pulmonary
hypertension, interstitial lung fibrosis and/or airway inflammation and cystic fibrosis, and

10 hypoxia.
[0084] 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
administering to the mammal at least once an effective amount of at least one compound
of Formula (I). In addition, chronic obstructive pulmonary disease includes, but is not

15 limited to, chronic bronchitis or emphysema, pulmonary hypertension, interstitial lung
fibrosis and/or airway inflammation, and cystic fibrosis.
[0085] The nervous system is a major locus for LPA; expression. In one aspect, provided
is a compound of Formula (I) for use in the treatment or prevention of a nervous system
disorder in a mammal. The term “nervous system disorder,” as used herein includes, but is

20 not limited to, Alzheimer’s Disease, cerebral edema, cerebral ischemia, stroke, multiple
sclerosis, neuropathies, Parkinson’s Disease, multiple sclerosis, retinal ischemia, post-
surgical cognitive dysfunction, migraine, peripheral neuropathy/neuropathic pain, spinal
cord injury, cerebral edema and head injury.
[0086] Angiogenesis, the formation of new capillary networks from pre-existing

25  wvasculature, is normally invoked in wound healing, tissue growth and myocardial
angiogenesis after ischemic injury. Peptide growth factors and lysophospholipids control
coordinated proliferation, migration, adhesion, differentiation and assembly of vascular
endothelial cells (VECs) and surrounding vascular smooth-muscle cells (VSMCs). In one
aspect, dysregulation of the processes mediating angiogenesis leads to atherosclerosis,

30 hypertension, tumor growth, rheumatoid arthritis and diabetic retinopathy.
[0087] The specific effects of LPA are receptor-mediated.
[0088] In one aspect, compounds of Formula (I) are used to treat or prevent cardiovascular

disease in mammal, including but not limited to: arrhythmia (atrial or ventricular or both);
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2 H Phen-1,4- ylene -CH2- H 3 -Trifluoronethyl- phenyl CH3 525 3 H
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atherosclerosis and its sequelae; angina; cardiac rhythm disturbances; myocardial
ischemia; myocardial infarction; cardiac or vascular aneurysm; vasculitis, stroke;
peripheral obstructive arteriopathy of a limb, an organ, or a tissue; reperfusion injury
following ischemia of the brain, heart, kidney or other organ or tissue; endotoxic, surgical,
5  or 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..
[0089] In one aspect, provided herein are methods for preventing or treating
vasoconstriction, atherosclerosis and its sequelaec myocardial ischemia, myocardial

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

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

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

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

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

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

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

5  halting or slowing the progression of LPA-dependent or LPA-mediated 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
LPA-dependent or LPA-mediated disease or condition at the time of administration, or is

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

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

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

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

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

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

25  solvates thereof, which are antagonists of at least one LPA receptor (e.g. LPA;, LPA,,
LPA3) and are used to treat patients suffering from one or more LPA-dependent or LPA-
mediated conditions or diseases, including, but not limited to, lung fibrosis, kindney
fibrosis, liver fibrosis, scarring, asthma, rhinitis, chronic obstructive pulmonary disease,
pulmonary hypertension, interstitial lung fibrosis, arthritis, allergy, psoriasis, inflammatory

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

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

[00101] 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 eye symptom caused thereby.

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

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

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

Compounds

[00107] In some embodiments, provided herein is a compound having the structure of

Formula (I) or a pharmaceutically acceptable salt thereof:
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R (RB),

NO | A —I=B
| /
R3 { — \

l\L1_R1
N\R7
R8 ©
2 \( (Rc)n
Formula (1)

wherein

R' is -CO,H, -CO,R”, -CN, tetrazolyl, -C(=0)NH,, —C(=O)NHR'’, —
5 C(=0)NHSO,R "’ or -C(=0)NHCH,CH,SO:H; R” is H or C;-Cjalkyl;

L' is absent or C;-Csalkylene;
R’ is H, C;-Caalkyl, C3-Cscycloalkyl, or C;-Cafluoroalkyl;
R’ is H or C,-Caalkyl;
R®is H, C,-Cjalkyl, or C;-Cyfluoroalkyl;
10 R' is a C;-Cealkyl, C1-Csfluoroalkyl, C3-Cecycloalkyl, or a substituted or
unsubstituted phenyl;
cach of RA, R®, and RE are independently selected from H, F, Cl, Br, 1, -CN, -OH,
C,-Cjalkyl, C;-Cyfluoroalkyl, C;-Cufluoroalkoxy, C,-Cjalkoxy, and C;-
Cjheteroalkyl;
15 mis0, 1,or2;nis0,1,0r2;pis0, 1, or 2.
[00108] For any and all of the embodiments, substituents are selected from among from a
subset of the listed alternatives. For example, in some embodiments, R'is —CO.H, —
CO,RP, -CN, tetrazolyl, or —C(=O)NHSOZR10. For example, in some embodiments, R'is
—CO,H or —COz(RD). In some embodiments, R”is H, -CHs, or —-CH,CHs. In some
20 embodiments, R' is ~CO,H. In some embodiments, R' is—~C(=0)NHSO,R". In some
embodiments, R is a carboxylic acid bioisostere.
[00109] In some embodiments, R* is C,-Cjalkyl. In some embodiments, R’ is -CH;.
[00110] In some embodiments, R” is H.
[00111] In some embodiments, R®is H, C;-Cjalkyl, or C;-Csfluoroalkyl. In some
25  embodiments, R®is H. In some embodiments, R® is H or C,-Cjalkyl. In some
embodiments, R® is H. In some embodiments, R® is H, -CH3, or -CF5. In some

embodiments, R® is -CHs. In some embodiments, R® is —-CH,CHj.
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In some embodiments, R' is a C-Cgalkyl. In some embodiments, R' is a substituted or
unsubstituted phenyl.

[00113] In some embodiments, each R™ is independently selected from H, F, Cl, Br, 1, -
CHs, -CFs, -OH, -OCF;, and -OCHs;. In some embodiments, each R*is independently
selected from H, F, Cl, -CHs, -CF;, -OH, -OCF3, and -OCHs. In some embodiments, each
RAis independently selected from H, F, CI, -CH3, -CF3, and -OH. In some embodiments,
each R*is independently selected from H, F, CI, -CH;, and -OH. In some embodiments,
cach R*is H.

[00114] In some embodiments, cach R® is independently selected from H, F, CI, Br, 1, -
CHs, -CFs, -OH, -OCFs, and -OCHs. In some embodiments, each R® is independently
selected from H, F, Cl, -CHs, -CF3, and -OH. In some embodiments, each R® is
independently selected from H, F, Cl, -CHs, and -OH. In some embodiments, each RBisH.
[00115] In some embodiments, each R is independently selected from H, F, CI, Br, 1, -
CHs;, -CF3, -OH, -OCF;, and -OCHs;. In some embodiments, each R%is independently
selected from H, F, Cl, -CH;, -CF;, -OH, -OCF;, and -OCHj;. In some embodiments, each
R%is independently selected from H, F, Cl, -CHs, -CF3, and -OH. In some embodiments,
each R%is independently selected from H, F, Cl, and -OH. In some embodiments, each R
is independently selected from H, F, and Cl. In some embodiments, each R® is H.

[00116] In some embodiments, m is O or 1. In some embodiments, m is 0. In some
embodiments, m is 1. In some embodiments, p is 0 or 1. In some embodiments, p is 0. In
some embodiments, p is 1. In some embodiments, nis 0, 1, or 2. In some embodiments, n
is 0 or 1. In some embodiments, n is 0. In some embodiments, n is 1. In some
embodiments, n is 2.

[00117] In some embodiments, R' is —-CO,H, —CO,R” or —C(=O)NHSOZR10; R*is C;-
Caalkyl; R” is H; R" is a C,-Cgalkyl or a substituted or unsubstituted phenyl; each R* is
independently selected from H, F, Cl, Br, I, -CHs;, -CF3, -OH, -OCF3, and -OCH3; each R®
is independently selected from H, F, Cl, Br, I, -CHs, -CF3, -OH, -OCF3, and -OCH3; each
R%is independently selected from H, F, Cl, Br, I, -CH3, -CF3, -OH, -OCF3, and -OCH3; m
isOor1;pisOorl.

[00118] In some embodiments, R' is —CO,H or —-CO,R”; R? is -CH; or -CH,CHs; R®is H,
—CHs or -CFs; RP is H, -CH;, or -CH,CHs.

-20 -

H



-CH3 2-Chl oro-phenyl CH3 505 17 H Phen-1,4- -CH(CH3)- -CH2CH3
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[00119] In some embodiments, R' is —-CO,H; R? is -CHj; R® is —CHs; L' is absent, -CH,-, -

CH,CH,-, -CH,CH,CH,-, -CH(CH3)-, -C(CH3),-, -CH(CH,CH3)-, -C(CH,CHs),-, -

CH,CH(CH3)-, or -CH,C(CH3),-. In some embodiments, R' is -CO,H; R® is <CHa; L' is -

CH,-. In some embodiments, R' is —-CO,H; R® is -CH;; L' is -CH,-; mis 0; nis 0 or 1; pis
5 0.

[00120] In some embodiments, the compound of Formula (I) has the following structure:
(TA)m ('TB)p
o) ==
N
O ,
L'—CO,H
NH
o~(
O

7 X (RO,

[00121] In some embodiments, L' is absent, -CH,-, -CH(CHs)-, -C(CH3),-, -CH(CH,CH3)-,
or -C(CH,CHs),-; each R% is independently selected from H, F, Cl, -CHs, -CF3, -OH, -

10 OCF3;, and -OCHs; mis0;nis 0, 1, or 2; pis 0.
[00122] In some embodiments, L' is absent or -CH,-; each R%is independently selected
from H, F, Cl, -CH3, -CF3, and -OH; nis O or 1.

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

(Th ﬁ%

O TN (T
| /
¢ =/ \ TN —CoH

o)

Itey,

7 2RO,

15 [00124] In some embodiments, L' is absent, -CH,-, -CH(CHs)-, -C(CH3),-, -CH(CH,CH3)-,
or -C(CH,CHs),-; each R% is independently selected from H, F, Cl, -CHs, -CF3, -OH, -
OCF;, and -OCH;3; mis 0;nis 0, 1, or 2; p is 0.

[00125] In some embodiments, L' is absent or -CH,-; each R%is independently selected
from H, F, Cl, -CHs, -CF3, and -OH; n is 0 or 1. In some embodiments, L' is -CH,-.

20 [00126] In some embodiments, R' is —C(=O)NHSOZR10; R*is —CH; or -CH,CH3; R*is H,
~CH; or -CF5; R' is -CH3, or -CH,CHs.

-21 -



18 H Phen-1,4- ylene -CH(CH3)- H 2-Chl oro-phenyl CH3 505 19 H Phen-1, 4-

yl ene -C(CH3) 2- H 2-Chl oro-phenyl CH3 519 20 H Phen-1,4- ylene -CH(CH3)

10

WO 2010/077883 PCT/US2009/068106

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

X o
[00128] In some embodiments, ‘=< is as defined in Table 1.
(TB)p
R G
[00129] In some embodiments, is as defined in Table 1.
(RB)p RB
[00130] In some embodiments, 7 is \_7 )
(RP)
(FleB)p “l
<, HY
[00131] In some embodiments, is &

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

R RE),

-0 | =|= -0

O )<=
R HaC \
o=(

O§(NH

O O
R R® =
7 2RO,
RA RB
N e o
OO 500
HaC R 1
> NH HaC R
NH
8 O O
R R8
RC ,and =’‘Re

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

[00134] In some embodiments, compounds of Formula (I) include, but are not limited to,

those described in Table 1, Table 2, Table 3 and Figures 1 to 7.
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2- Chl or o- phenyl CH3 519 22 H Phen-1,3- ylene - H 2-Chl oro-phenyl CH3 477 23

H Phen- 1, W0 2910012883 CH2- PCT/US2009/068106
Table 1:
RA
-0 4_ 0
N
(<,
HsC OR
o §<NH
R&2§E>
C“;pd R B L R® C R®  |M+H*
1 o Phen-1,4- _CH,- o 2-Trifluoromethyl- CH: 525
ylene phenyl
) o Phen-1,4- _CH,- o 3-Trifluoromethyl- CH: 525
ylene phenyl
Phen-1,4- .
3 H -CH;- H  |2,4-Dichloro-phenyl| CHj3 525
ylene
4 | @ | Phen-l4- _CH»- H | 2-Fluoro-phenyl | CH: | 475
ylene
5 H Phen-1,4- -CH,- H 3-Bromo-phenyl | CH3 | 535
ylene
Phen-1,4-
6 H ylene -CH;- H 2-Methoxy-phenyl | CHj3 487
2.
7 H |Methoxyphen -CH;- H 2-Chloro-phenyl CH; 521
-1,5-ylene
8 H Phen-1,4- - H 2-Chloro-phenyl CH; | 477
ylene
9 H Phen-1,2- - H 2-Chloro-phenyl CH; | 477
ylene
10 | m | Phen-l2- -CH,- H | 2-Chloro-phenyl | CH: | 491
ylene
11 | m | Phen-l4- -CH,- H | 2-Chloro-phenyl | CH: | 491
ylene
12 | m | Phen-l3- -CH,- H | 2-Chloro-phenyl | CH: | 491
ylene
Phen-1,4-
13 H ylene -CH,CH,- H 2-Chloro-phenyl CH; 505
2.
14 H | Fluorophen- -CH,- H 2-Chloro-phenyl CH; 509
1,5-ylene
4-
15 H | Fluorophen- -CH,- H 2-Chloro-phenyl CH; 509
1,5-ylene
16 | H Phyef;lle"" -CH,- _CH; | 2-Chloro-phenyl | CH: | 505
17 H Phen-1,4- -CH(CH;)- |-CH,CHj;| 2-Chloro-phenyl CH; 533
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Cn;pd RA B L R” C R®  |M+H*
ylene
18 | H Phyef;lle"" CH(CHy)- | H | 2-Chloro-phenyl | CH: | 505
19 | H Phyef;lle"" C(CH:)- | H | 2-Chloro-phenyl | CH: | 519
20 | H Phyef;lle"" CH(CH))- | H | 2-Fluoro-phenyl | CH: | 489
21 | H Phyef;lle"" CH,CH,CH,-| H | 2-Chloro-phenyl | CH: | 519
2 | H Phyef;llj' : H | 2-Chloro-phenyl | CH: | 477
23 o Phen-1,4- _CH,- o 2-Fluoro-4-chloro- CH: 509
ylene phenyl
2 | H Phyef;lle"" -CH,- H | 2-Fluoro-phenyl |(R)-CHs| 475
25 | -CH; Phyef;lle"" _CH»- H | 2-Fluoro-phenyl |(R)-CHa| 489
2% | H Phyef;lle"" _C(CHa),- H | 2-Fluoro-phenyl | CH: | 503
27 | H Phyef;lle"" _CH»- H | 2-Chloro-phenyl |(R)-CH;| 491
2% | H Phyef;lle"" C(CH:)- | H | 2-Chloro-phenyl |(R)-CH:| 519
29 | H Phyef;lle"" -C(CHa), H | 2-Fluoro-phenyl |(R)-CH:| 503
30 | H Phyef;lle"" CH(CHy)- | H | 2-Fluoro-phenyl |(R)-CHs| 489
31| H Phyef;lle"" CH(CH:- | H | 2-Chloro-phenyl |(R)-CH:| 505
2| H Phyef;lle"" _CH»- H |2,6-Dichloro-phenyl| CH: | 525
33 | -CH; Phyef;lle"" CH(CHy)- | H | 2-Fluoro-phenyl |(R)-CH:| 503
% | H Phyef;lle"" _CH»- H | 2-Fluoro-phenyl |(S)-CHs| 475
35 | H Phyef;lle"" _CH>- H | 2-Chloro-phenyl |(S)-CHs| 491
36 H Ph;f; ;116’4_ -CH,- H 2-Chloro-phenyl H 477
37 | H Phyef;lle"" _CH,- H Phenyl (R)-CH,| 457
3 | H Phyef;lle"" _CH>- H |2,3-Difluoro-phenyl| CH; | 493
39 | H Phyef;lle"" -CH,- H |24-Difluoro-phenyl| CH: | 493
0 | H ] e | houypheny | G| 503
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C“;pd R B L R® C R® |M+H*

41 | g | Phen-l4- _CH>- H |2,5-Difluoro-phenyl| CH; | 493
ylene

4 | u | Phen-ld- _CH»- H |2,6-Difluoro-phenyl| CH: | 493
ylene
Phen-1,3-

43 | H Jlone -CH,- H Phenyl (R)-CHs| 457
Phen-1,4-

44 H ylene - H Phenyl (R)-CHz| 443
Phen-1,2-

45 | H Jlone -CH,- H Phenyl (R)-CHs| 457

a6 | mo | Phenld oy, H | 2-Methyl-phenyl |(R)-CHy| 471
ylene

47 | H Phyef;lle"" CH(CH:- | H | 2-Chloro-phenyl |(R)-CH:| 505

48 | H Phyef;lle"" CH(CH:- | H | 2-Chloro-phenyl |(R)-CH:| 505
Phen-1,4-

49 H ylene -CH;- H 2-Chloro-phenyl |(R)-CHi3| 525

s0 | H Phyef;lle"" _CH(CH,CH;)-| H | 2-Chloro-phenyl |(R)-CHs| 519
Phen-1,4-

51 Cl ylene -CH;- H 2-Chloro-phenyl |(R)-CH3| 526
Phen-1,4-

52 F ylene -CH,- H 2-Chloro-phenyl |(R)-CH3| 509
Phen-1,4-

53 H ylene - H 2-Chloro-phenyl |(R)-CHs| 477
Phen-1,4- .

56 H ylene -CH,- H 3,5-Dibromo-phenyl| (R)-CHj; 615
Phen-1,4-

57 H ylene -CH,- H Phenyl (S)-CH; 457
Phen-1,4-

58 H ylene -CH;- H 3-Hydroxy-phenyl |(R)-CH3 473
Phen-1,4-

59 H ylene -CHZ- H Phenyl -CH3 457
Phen-1,4-

60 H ylene -CH;- H Phenyl-d5 -CDs 466

* mass spectrometric data
Table 2:
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-C(CH3) 2 H 2-Fl uor o- phenyl
2- Fl uor o- phenyl

5

Table 3:

(R -CH3 503 30 H Phen-1,4- ylene -CH(CH3)-

(R -CH3 489 31 H Phen-1,4- ylene -CH(CH3)- H
2- Chl or o-ywbenyo7¢d®Rp- CH3 505 32 H Phen-1, 4- yl ene

PCT/US2009/068106
-0
(-~ Orves
ac NH
o(
)
R® =
Cn?;pd Ll Rl RC R8 M+H*
61 |-CH,- -CN Cl [(R)-CHs| 472
62 |-CH;- -CN F [(R)-CHi| 456
63 |-CH,- 2H-Tetrazol-5-yl F [(R)-CH;| 499
64 |-CH,- 2H-Tetrazol-5-yl Cl [(R)-CHs| 515
65 |-CH,- -C(=NH)-NH, F [(R)-CH;| 473
66 |-CH»-|  -C(=NH)-NH-Ac F [(R)}-CH;| 515
67 |-CH,-|-C(=0)-NHCH,CH, SOs;H| H |(R)-CH3| 564
* mass spectrometric data
,\1»0
Ve Ua Uy
HsC R
O§/\NH
Ro—°
7\
\\RC
Cn;;pd R RC R®
67 |-C(=0O)NHSO,Me| H [(R)-CH;
68 |-C(=O)NHSO,Me| H H
69 |-C(=0)NHSO,Me| 2-F |(R)-CH;
70 |-C(=0)NHSO,Mc | 2-F H
71 | -C(=0)NHSO,Me | 2-Cl |(R)-CH;
72 |-C(FO)NHSO,Mec | 2-CI | H
73| -C(=0)NHSO,Me |2- CH:|(R)-CH;
74 | -C(=0)NHSO,Me |2- CH; H
75 | -C(=0)NHSO,Me | 2-CF; | (R)-CH;
76 | -C(=0)NHSO,Me¢ | 2-CF; H
77 | -C(=0)NHSO,Me | 3-F |(R)-CH;
78 |-C(=0)NHSO,Me¢ | 3-F H
79 | -C(=0)NHSO,Me | 3-Cl |(R)-CHj;
80 |-C(FO)NHSO,Mc| 3-CI | H
81 |-C(=0)NHSO,Me |3- CH;|(R)-CH;
82 |-C(=0)NHSO,Me |3-CH;| H

226 -

H



-CH2- H 2,6-Di chl oro-phenyl CH3 525 33 -CH3 Phen-1,4- ylene -CH(CH3)- H
2- Fl uor o- phenyl (R)-CH3 503 34 H Phen-1,4- ylene -CH2- H 2-Fl uoro-phenyl
(S) - CH3 4vb 28Bv/at7d8Ben- 1, 4- yl ene PCT/US2009/068106

CH;pd R RC R®
83 | -C(=0)NHSO;Me¢ | 3-CF; |(R)-CH;
84 | -C(=O)NHSO,Me¢ | 3-CF; H
85 | -C(=0)NHSO,Ph H |(R)-CH;
86 | -C(=0)NHSO,Ph H H
87 | -C(=0)NHSO,Ph | 2-F |[(R)-CH;
88 | -C(=0)NHSO,Ph | 2-F H
89 | -C(=0)NHSO,Ph | 2-Cl |[(R)-CH;
90 | -C(=0)NHSO,Ph | 2-CI H
91 -C(=0)NHSO,Ph |2- CH;|(R)-CH;
92 | -C(=0)NHSO,Ph |2- CH; H
93 | -C(=0)NHSO,Ph | 2-CF; [(R)-CH;
94 | -C(=0)NHSO,Ph | 2-CF; H
95 | -C(=0)NHSO,Ph | 3-F [(R)-CH;
96 | -C(=O)NHSO,Ph | 3-F H
97 | -C(=0)NHSO,Ph | 3-Cl [(R)-CH;
98 | -C(=0)NHSO,Ph | 3-CI H
99 | -C(=0)NHSO,Ph |3- CH;|(R)-CH;
100 | -C(=0)NHSO,Ph |3- CH; H
101 | -C(=0)NHSO,Ph | 3-CF; |(R)-CH;
102 | -C(=0)NHSO,Ph | 3-CF; H

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

presented herein may vary.
[00136] The starting material used for the synthesis of the compounds of Formula (I) 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

10  preparation of compounds can be modified by the use of appropriate reagents and
conditions for the introduction of the various moieties found in the formulae as provided
herein.
[00137] In some embodiments, the compounds of Formula (I) are prepared as outlined
herein.

15  Further Forms of Compounds
[00138] In one aspect, compounds of Formula (I) possess one or more stereocenters and
cach stereocenter exists independently in either the R or S configuration. The compounds

presented herein include all diastereomeric, and enantiomeric forms. Stereoisomers are
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obtained, if desired, by methods such as, stereoselective synthesis and/or the separation of
sterecoisomers by chiral chromatographic columns.
[00139] The methods and formulations described herein include the use of N-oxides (if
appropriate), crystalline forms (also known as polymorphs), amorphous phases, and/or
5  pharmaceutically acceptable salts of compounds having the structure of Formula (I), as

well as metabolites and active metabolites of these compounds having the same type of
activity. In some situations, compounds may exist as tautomers. All tautomers are included
within the scope of the compounds presented herein. In specific embodiments, the
compounds described herein exist in solvated forms with pharmaceutically acceptable

10 solvents such as water, ethanol, and the like. In other embodiments, the compounds
described herein exist in unsolvated form.
[00140] In some embodiments, compounds described herein are prepared as prodrugs. A
“prodrug” refers to an agent that is converted into the parent drug in vivo. In certain
embodiments, upon iz vivo administration, a prodrug is chemically converted to the

15  Dbiologically, pharmaceutically or therapeutically active form of the compound. In certain
embodiments, a prodrug is enzymatically metabolized by one or more steps or processes
to the biologically, pharmaceutically or therapeutically active form of the compound.
[00141] In some embodiments, sites on the aromatic ring portion of compounds of Formula
(I) are susceptible to various metabolic reactions. Incorporation of appropriate

20  substituents on the aromatic ring structures will reduce, minimize or eliminate this
metabolic pathway. In specific embodiments, the appropriate substituent to decrease or
eliminate the susceptibility of the aromatic ring to metabolic reactions is, by way of
example only, a deuterium, a halogen, or an alkyl group.
[00142] In another embodiment, the compounds described herein are labeled isotopically or

25 by another other means, including, but not limited to, the use of chromophores or
fluorescent moieties, bioluminescent labels, or chemiluminescent labels.
[00143] In one aspect, substitution with isotopes such as deuterium affords certain
therapeutic advantages resulting from greater metabolic stability, such as, for example,
increased in vivo half-life or reduced dosage requirements.

30 [00144] “Pharmaceutically acceptable,” as used herein, refers a material, such as a carrier
or diluent, which does not abrogate the biological activity or properties of the compound,

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

[00145] In some embodiments, pharmaceutically acceptable salts are obtained by reacting a
compound of Formula (I) with acids. Pharmaceutically acceptable salts are also obtained
by reacting a compound of Formula (I) with a base to form a salt.

[00146] Compounds described herein may be formed as, and/or used as, pharmaceutically
acceptable salts. The type of pharmaceutical acceptable salts, include, but are not limited
to: (1) acid addition salts, formed by reacting the free base form of the compound with a
pharmaceutically acceptable inorganic acid (e.g. hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, and the like); or with an organic acid (e.g. acetic acid,
propionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic
acid, maleic acid, fumaric acid, trifluoroacetic acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-
cthanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid,
toluenesulfonic acid, 2-naphthalenesulfonic acid, salicylic acid, stearic acid, muconic acid,
butyric acid, phenylacetic acid, phenylbutyric acid, valproic acid, and the like); (2) salts
formed when an acidic proton present in the parent compound is replaced by a metal ion,
¢.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. 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 (1) is prepared.

[00147] 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
solvent, and may be formed during the process of crystallization with pharmaceutically
acceptable solvents such as water, ethanol, and the like. Hydrates are formed when the

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

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

Certain Terminology

[00149] Unless otherwise stated, the following terms used in this application, including the
specification and claims, have the definitions given below. It must be noted that, as used in

(13 2% ¢
a

the specification and the appended claims, the singular forms an” and “the” include
plural referents unless the context clearly dictates otherwise. Unless otherwise indicated,
conventional methods of mass spectroscopy, NMR, HPLC, protein chemistry,
biochemistry, recombinant DNA techniques and pharmacology are employed. In this
application, the use of “or” or “and” means “and/or” unless stated otherwise. Furthermore,
use of the term “including” as well as other forms, such as “include”, “includes,” and
“included,” is not limiting. The section headings used herein are for organizational
purposes only and are not to be construed as limiting the subject matter described.

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

[00151] The term “alkylene” refers to a divalent alkyl radical. Typical alkylene groups
include, but are not limited to, -CH;-, -CH(CH3)-, -C(CH3),-, -CH,CH,-, -CH,CH(CH3)-, -
CH,C(CH3),-, -CH,CH,CH,-, -CH,CH,CH,CHj>-, and the like.

[00152] An “alkoxy” group refers to a (alkyl)O- group, where alkyl is as defined herein.
[00153] “Cycloalkyl” refers to cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl,
cyclohexyl, and cyclohexenyl.

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

bromo or iodo.
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[00155] The term “fluoroalkyl” refers to an alkyl in which one or more hydrogen atoms are
replaced by a fluorine atom.

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

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

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

[00159] The term “modulate,” as used herein, means to interact with a target either directly
or indirectly so as to alter the activity of the target, including, by way of example only, to
enhance the activity of the target, to inhibit the activity of the target, to limit the activity of
the target, or to extend the activity of the target.

[00160] The term “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
embodiment, a modulator is an antagonist.

[00161] The term “agonist,” as used herein, refers to a molecule such as a compound, a
drug, an enzyme activator or a hormone modulator that binds to a specific receptor and
triggers a response in the cell. An agonist mimics the action of an endogenous ligand (such

as LPA, prostaglandin, hormone or neurotransmitter) that binds to the same receptor.
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[00162] The term “antagonist,” as used herein, refers to a 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.
5 [00163] The term “LPA-dependent”, as used herein, refers to conditions or disorders that
would not occur, or would not occur to the same extent, in the absence of LPA.
[00164] The term “LPA-mediated”, as used herein, refers to refers to conditions or
disorders that might occur in the absence of LPA but can occur in the presence of LPA.
[00165] “Selectivity” for one LPA receptor versus other LPA receptors means that the
10 compound has an ICs, (Ca Flux assay) for the indicated LPA receptor that is at least 10-
fold less than the ICs, for other LPA receptors. In some embodiments, selectivity for one
LPA receptor versus other LPA receptor means that the compound has an ICs, for the
indicated LPA receptor that is at least 10-fold, at least 20-fold, at least 40-fold, at least 50-
fold, at least 100-fold, at least 200-fold, at least 500-fold, or at least 1000-fold, less than
15  the ICso for other LPA receptors. For example, a selective LPA; receptor antagonist has an
ICs, that is at least 10-fold, at least 20-fold, at least 40-fold, at least 50-fold, at least 100-
fold, at least 200-fold, at least 500-fold, or at least 1000-fold, less than the ICsq for other
LPA receptors (e.g. LPA,, LPA3).
[00166] The terms “co-administration” or the like, as used herein, are meant to encompass
20  administration of the selected therapeutic agents to a single patient, and are intended to
include treatment regimens in which the agents are administered by the same or different
route of administration or at the same or different time.
[00167] The terms “effective amount” or “therapeutically effective amount,” as used
herein, refer to a sufficient amount of an agent or a compound being administered which
25  will relieve to some extent one or more of the symptoms of the disease or condition being
treated. The result can be reduction and/or alleviation of the signs, symptoms, or causes of
a disease, or any other desired alteration of a biological system. For example, an “effective
amount” for therapeutic uses is the amount of the composition comprising a compound as
disclosed herein required to provide a clinically significant decrease in disease symptoms.
30 An appropriate “effective” amount in any individual case may be determined using
techniques, such as a dose escalation study.
[00168] The term “pharmaceutical combination” as used herein, means a product that

results from the mixing or combining of more than one active ingredient and includes both
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fixed 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, ¢.g. a compound of Formula
(I) and a co-agent, are administered to a patient as separate entities either simultaneously,
concurrently or sequentially with no specific intervening time limits, wherein such
administration provides effective levels of the two compounds in the body of the patient.
The latter also applies to cocktail therapy, e.g. the administration of three or more active
ingredients.

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

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

[00171] In some embodiments, the compounds described herein are formulated into
pharmaceutical compositions. Pharmaceutical compositions are formulated in a
conventional manner using one or more pharmaceutically acceptable inactive ingredients
that facilitate processing of the active compounds into preparations that can be used
pharmaceutically. Proper formulation is dependent upon the route of administration
chosen. A summary of pharmaceutical compositions described herein can be found, for
example, in Remington: The Science and Practice of Pharmacy, Nineteenth Ed (Easton,
Pa.: Mack Publishing Company, 1995); Hoover, John E., Remington’s Pharmaceutical
Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; Liberman, H.A. and
Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y .,
1980; and Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed.
(Lippincott Williams & Wilkins1999), herein incorporated by reference for such

disclosure.
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[00172] A pharmaceutical composition, as used herein, refers to a mixture of a compound
of Formula (I) with other chemical components (i.e. pharmaceutically acceptable inactive
ingredients), such as carriers, excipients, binders, filling agents, suspending agents,
flavoring agents, sweetening agents, disintegrating agents, dispersing agents, surfactants,
lubricants, colorants, diluents, solubilizers, moistening agents, plasticizers, stabilizers,
penctration 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.

[00173] Pharmaceutical formulations described herein are administerable to a subject in a
variety of ways by multiple administration routes, including but not limited to, oral,
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,
self-emulsifying dispersions, solid solutions, liposomal dispersions, acrosols, solid dosage
forms, powders, immediate release formulations, controlled release formulations, fast melt
formulations, tablets, capsules, pills, delayed release formulations, extended release
formulations, pulsatile release formulations, multiparticulate formulations, and mixed
immediate and controlled release formulations.

[00174] In some embodiments, the compounds of Formula (I) are administered orally.
[00175] In some embodiments, the compounds of Formula (I) are administered topically. In
such embodiments, the compound of Formula (I) is formulated into a variety of topically
administrable compositions, such as solutions, suspensions, lotions, gels, pastes,
shampoos, scrubs, rubs, smears, medicated sticks, medicated bandages, balms, creams or
ointments. In one aspect, the compounds of Formula (I) are administered topically to the
skin.

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

[00178] In another aspect, the compounds of Formula (I) are formulated as eye drops.
[00179] In any of the aforementioned aspects are 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
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administered to the mammal; and/or (d) administered by inhalation to the mammal; and/or
(¢) administered by nasal administration to the mammal; or and/or (f) administered by
injection to the mammal; and/or (g) administered topically to the mammal; and/or (h)
administered by ophthalmic administration; and/or (i) administered rectally to the
mammal; and/or (j) adminstered non-systemically or locally to the mammal.

[00180] In any of the aforementioned aspects are further embodiments comprising single
administrations of the effective amount of the compound, including further embodiments
in which (i) the compound is administered once; (ii) the compound is administered to the
mammal multiple times over the span of one day; (iii) continually; or (iv) continuously.
[00181] In any of the aforementioned aspects are further embodiments comprising multiple
administrations of the effective amount of the compound, including further embodiments
in which (i) the compound is administered continuously or intermittently: as in a a single
dose; (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.
In further or alternative embodiments, the method comprises a drug holiday, wherein the
administration of the compound is temporarily suspended or the dose of the compound
being administered is temporarily reduced; at the end of the drug holiday, dosing of the
compound is resumed. In one embodiment, the length of the drug holiday varies from 2
days to 1 year.

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

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

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

[00185] In one aspect, liquid formulation dosage forms for oral administration are in the
form of aqueous suspensions or solutions selected from the group including, but not
limited to, aqueous oral dispersions, emulsions, solutions, elixirs, gels, and syrups.

[00186] For administration by inhalation, a compound of Formula (I) is formulated for use

as an aerosol, a mist or a powder.
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[00187] For buccal or sublingual administration, the compositions may take the form of
tablets, lozenges, or gels formulated in a conventional manner.

[00188] In some embodiments, compounds of Formula (I) are prepared as transdermal
dosage forms.

[00189] In one aspect, a compound of Formula (I) is formulated into a pharmaceutical
composition suitable for intramuscular, subcutaneous, or intravenous injection.

[00190] In some embodiments, the compounds described herein may be administered
topically and can be formulated into a variety of topically administrable compositions,
such as solutions, suspensions, lotions, gels, pastes, medicated sticks, balms, creams or
ointments.

[00191] In some embodiments, the compounds of Formula (I) are formulated in rectal
compositions such as enemas, rectal gels, rectal foams, rectal acrosols, suppositories, jelly
suppositories, or retention enemas.

Methods of Dosing and Treatment Regimens

[00192] 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.
In addition, a method for treating any of the diseases or conditions described herein in a
subject in need of such treatment, involves administration of pharmaceutical compositions
that include at least one compound of Formula (I) or a pharmaceutically acceptable salt,
active metabolite, prodrug, or solvate thereof, in therapeutically effective amounts to said
subject.

[00193] In certain embodiments, the compositions containing the compound(s) described
herein are administered for prophylactic and/or therapeutic treatments. In certain
therapeutic applications, the compositions are administered to a patient already suffering
from a disease or condition, in an amount sufficient to cure or at least partially arrest at
least one of the symptoms of the disease or condition. Amounts effective for this use
depend on the severity and course of the disease or condition, previous therapy, the
patient's health status, weight, and response to the drugs, and the judgment of the treating
physician. Therapeutically effective amounts are optionally determined by methods
including, but not limited to, a dose escalation clinical trial.

[00194] In prophylactic applications, compositions containing the compounds described
herein are administered to a patient susceptible to or otherwise at risk of a particular

disease, disorder or condition.
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[00195] In certain embodiments, the dose of drug being administered may be temporarily

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

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

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

Patient Selection

[00197] In any of the aforementioned aspects involving the prevention or treatment of

LPA-mediated diseases or conditions are further embodiments comprising identifying

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

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

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

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

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

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

30  other therapeutic agents, or sequentially.

[00201] If administration is simultaneous, the multiple therapeutic agents are, by way of

example only, provided in a single, unified form, or in multiple forms.
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[00202] In another embodiment described herein, methods for treatment of proliferative
disorders, including cancer, comprises administration to a mammal a compound of
Formula (I) in combination with one or more anti-cancer agents and/or radiation therapy.
[00203] In one aspect, compounds of Formula (I) are to treat or reduce fibrosis in a
mammal. In one 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.
[00204] In yet another embodiment described herein, methods for treating LPA-dependent
or LPA-mediated conditions or diseases, such as the therapy of respiratory disorders (e.g.,
pulmonary fibrosis, asthma, COPD, rhinitis), comprises administration to a patient
compounds, pharmaceutical compositions, or medicaments described herein in
combination with at least one agent used in the treatment of respiratory conditions.
[00205] In some embodiments, compounds of Formula (I) are administered to a patient in
combination with anti-inflammatory agents.
[00206] In one embodiment, compounds of Formula (I) are administered to a patient in
combination with inhaled corticosteroids.

EXAMPLES
[00207] These examples are provided for illustrative purposes only and not to limit the
scope of the claims provided herein.

Svynthesis of Compounds

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

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

Example 2: Synthesis of (S)-2’-chloro-alpha-methylbenzyl alcohol

[00209] Using the procedure of Meier et al (Tetrahedron, 1996, 52, 589; Method 3), 2°-
chloroacetophenone (Aldrich) was reduced to give (S)-2’-chloro-alpha-
methylbenzylalcohol in at least 80e.e. % (HPLC analysis of the acetate derivative (made

by reacting the benzyl alcohol with acetyl chloride and triethylamine in methylene
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chloride) using Chiralcel OD eluted with 99:1 Hexane:ethanol. S isomer retention time 5.3
minutes)

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

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

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

10  Example 4: Synthesis of (S)-2’-fluoro-alpha-methylbenzyl alcohol
[00211] Using the procedure of Meier et al (Tetrahedron, 1996, 52, 589; Method 3), 2°-
fluoroacetophenone (Aldrich) was reduced to give (S)-2’-fluoro-alpha-
methylbenzylalcohol in at least 80 e.e. % (HPLC analysis of the acetate derivative (made
by reacting the benzyl alcohol with acetyl chloride and triethylamine in methylene

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

20 added thionyl chloride (7.8mL, 107.7mmol), and the reaction was stirred at room
temperature for 1 hour. Once no starting material was seen by analytical LCMS, the
mixture was basified with saturated aqueous NaHCOj3 and extracted with dicloromethane.
The combined organic layers were dried over MgSQys, filtered, and concentrated to give
the desired product.

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

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

extracted twice with EtOAc, and the combined organic layers were dried and

-390 .



2-CF3 H 77 -C(=0) NHS2Me 3-F (R)-CH3 78 -C(=0) NHS&2Me 3-F H 79
- C(=0) NHSO2Me 3-Cl (R)-CH3 80 -C(=0) NHS&2Me 3-Cl H 81 -C(=0) NHSO2Me 3- CH3
(R) - CH3 8R0-2Q(0x0Oy88BISO2Me 3- CH3 H PCT/US2009/068106

concentrated. The residue was purified by silica gel chromatography (20-60% EtOAc in
hexanes) to give the title compound.
Example 6: Synthesis of 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid
Step 1: 3-Methylamino-but-2-enoic acid methyl ester
5 [00214] To a solution of methyl acetoacetate (29.4g, 253mmol) in methanol (30mL) was

added methylamine (33 wt% in EtOH; 48mL, 385mmol) dropwise at room temperature.
The reaction was stirred for 1 hour, and then concentrated and dried to give the title
compound as a white crystalline solid.
Step 2: 2-(4-Bromo-benzoyl)-3-oxo-butyric acid methyl ester

10 [00215] To 3-methylamino-but-2-enoic acid methyl ester (5.0g, 39.1mmol) in THF (70mL)
was added pyridine (3.7mL, 47mmol) dropwise. The mixture was cooled to 0°C, and 4-
bromobenzoyl chloride (8.55g, 39.1mmol) in THF (30mL) was added dropwise. The
reaction was stirred at room temperature overnight, and then water was added. The
mixture was extracted with EtOAc, and the combined organic layers were washed with

15  water, dried, filtered, and concentrated to give the title compound.
Step 3: 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid methyl ester
[00216] To a mixture of 2-(4-bromo-benzoyl)-3-oxo-butyric acid methyl ester (11g,
39mmol) in acetic acid (50mL) was added hydroxylamine hydrochloride (2.66g, 39mmol),
and the reaction was stirred at 115°C for 1 hours. After cooling, saturated aqueous

20  NaHCOs3 was added to the mixture to adjust to pH 8. The solution was extracted with
EtOAc, and the combined organic layers were washed with brine, dried, filtered, and
concentrated to give the title compound.
Step 4: 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid
[00217] Lithium hydroxide (2g, 48mmol) was added to a solution of 5-(4-bromo-phenyl)-3-

25  methyl-isoxazole-4-carboxylic acid methyl ester (39mmol) in methanol (50mL) and water
(10mL), and the reaction was stirred at 60°C for 1 hour. Acidic work-up gave the title
compound.
Example 7: Synthesis of [4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl|-
acetic acid ethyl ester and 4-((Ethoxycarbonyl)methyl)phenylboronic acid

30  Step 1: [4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl
ester
[00218] Ethyl 4-bromophenylacetate (12g, 49mmol), bis(pinacolato)diboron (12.4g,
59mmol), 1,1'-bis(diphenylphosphino)ferrocene)-dichloropalladium(Il) (2g, 2.4mmol),
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and potassium acetate (9.6g, 98mmol) were combined in 1,4-dioxane (100mL), and the
reaction was heated to 80°C for 6 hours. The mixture was worked-up to give the title
compound.

Step 2: 4-((Ethoxycarbonyl)methyl)phenylboronic acid

[00219] [4-(4.,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl
(0.460g, 1.58mmol), sodium periodate (0.746g, 3.49mmol), and ammonium acetate
(0.309¢g, 4.01mmol) were combined in 1:1 acetone:water and stirred overnight at room
temperature. Aqueous work-up provided the title compound.

Example 8: Synthesis of [3-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl|-
acetic acid methyl ester and 3-((Methoxycarbonyl)methyl)phenylboronic acid

Step 1: [3-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid methyl
ester

[00220] Prepared according to the procedure described in Example 7, Step 1 using methyl
2-(3-bromophenyl)acetate and bis(pinacolato)diboron.

Step 2: 3-((Methoxycarbonyl)methyl)phenylboronic acid

[00221] Prepared according to the procedure described in Example 7, Step 2 using [3-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid methyl ester.
Example 9: Synthesis of (4'-{3-Methyl-4-[1-(2-trifluoromethyl-phenyl)-
ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 1)

Step 1: 5-(4'-Ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic
acid

[00222] 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid (2.0g, 7.07mmol), [4-
(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester (2.46g,
8.5mmol), tetrakis(triphenylphosphine)palladium(0) (0.80g, 0.70mmol), and sodium
bicarbonate (4.3g, 52mmol) were combined in 1,4-dioxane (50mL) and water (10mL), and
the reaction was stirred overnight at 80°C to give the title compound.

Step 2: (4'-{3-Methyl-4-[1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
isoxazol-5-yl}-biphenyl-4-yl)-acetic acid ethyl ester

[00223] 5-(4'-Ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic acid
(0.150g, 0.41mmol), alpha-methyl-2-trifluoromethylbenzyl alcohol (0.094g, 0.49mmol),
diphenylphosphoryl azide (0.11mL, 0.49mmol), and triethylamine (0.11mL, 0.49mmol)
were combined in toluene (3mL) and stirred at 80°C for 2 hours. After cooling, the

mixture was worked-up to give the title compound.
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Step 3: (4'-{3-Methyl-4-[1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino|-
isoxazol-5-yl}-biphenyl-4-yl)-acetic acid
[00224] (4'-{3-Methyl-4-[1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-5-
yl}-biphenyl-4-yl)-acetic acid ethyl ester (0.41mmol) was treated with aqueous lithium

5  hydroxide in methanol at 60°C for 30 minutes. The mixture was purified by preparative
HPLC to give the title compound.
Example 10: Synthesis of (4'-{3-Methyl-4-[1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino|-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 2)
[00225] Following the procedure described in Example 9, Step 2, 5-(4'-

10 ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic acid and alpha-
methyl-3-trifluoromethylbenzyl alcohol were reacted to provide (4'-{3-methyl-4-[1-(3-
trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid
ethyl ester, which was hydrolyzed to the acid as described in Example 9, Step 3.
Example 11: Synthesis of (4'-{4-[1-(2,4-Dichloro-phenyl)-ethoxycarbonylamino]-3-

15 methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 3)

[00226] Following the procedure described in Example 9, Step 2, 5-(4'-
ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic acid and 2,4-
dichloro-alpha-methylbenzyl alcohol were reacted to provide (4'-{4-[1-(2,4-Dichloro-
phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid ethyl

20  ester, which was hydrolyzed to the acid as described in Example 9, Step 3.

Example 12: Synthesis of (4'-{4-[1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 4)

[00227] Following the procedure described in Example 9, Step 2, 5-(4'-
ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic acid and 2-fluoro-

25  alpha-methylbenzyl alcohol were reacted to provide (4'-{4-[1-(2-Fluoro-phenyl)-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-acetic acid ethyl ester,
which was hydrolyzed to the acid as described in Example 9, Step 3.

Example 13: Synthesis of (4'-{4-[1-(3-Bromo-phenyl)-ethoxycarbonylamino|-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 5)

30 [00228] Following the procedure described in Example 9, Step 2, 5-(4'-
ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic acid and 3-bromo-
alpha-methylbenzyl alcohol were reacted to provide (4'-{4-[1-(3-bromo-phenyl)-
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ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-acetic acid ethyl ester,
which was hydrolyzed to the acid as described in Example 9, Step 3.

Example 14: Synthesis of (4'-{4-[1-(2-Methoxy-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 6)

5 [00229] Following the procedure described in Example 9, Step 2, 5-(4'-
ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-carboxylic acid and 1-(2-
methoxyphenyl)ethanol were reacted to provide (4'-{4-[1-(2-Methoxy-phenyl)-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-acetic acid ethyl ester,
which was hydrolyzed to the acid as described in Example 9, Step 3.

10  Example 15: Synthesis of (3-Bromo-4-fluoro-phenyl)-acetic acid ethyl ester
[00230] Step 1: 3-Bromo-4-fluorophenylacetic acid (2.35g, 9.0mmol) was treated with
concentrated sulfuric acid (2mL) in ethanol (100mL) at reflux for 2 hours. Purification by
silica gel chromatography provided the title compound.

Example 16: Synthesis of (S-Bromo-2-fluoro-phenyl)-acetic acid ethyl ester

15 [00231] Step 1: Prepared according to the procedure described in Example 15, Step 1 using
the following starting material: 5-bromo-2-fluorophenylacetic acid.

Example 17: Synthesis of (4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-6-methoxy-biphenyl-3-yl)-acetic acid (Compound 7)
[00232] Step 1: To 5-(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid (5.764g,

20 20.4mmol) in toluene (200mL) was added triethylamine (3.13mL, 22.4mmol) and
diphenylphosphoryl azide (4.42mL, 20.4mmol), and the mixture was stirred for 5 minutes
at room temperature. 2-Chloro-alpha-methylbenzyl alcohol (3.2g, 22.4mol) was added,
and the reaction was stirred at 80°C for 2 hours. The mixture was diluted with EtOAc
(200mL) and extracted with EtOAc. The combined organic layers were washed twice with

25  water and once with brine, and the combined aqueous layers were back-extracted with
EtOAc. The combined organic layers were concentrated, and the residue was purified by
silica gel chromatography to give [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic
acid 1-(2-chloro-phenyl)-ethyl ester.

[00233] Step 2: To [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid 1-(2-

30 chloro-phenyl)-ethyl ester (0.100g, 0.23mmol) in DME (5mL) was added [4-methoxy-3-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester (0.074g,
0.23mmol), followed by potassium carbonate (0.079g, 0.58mmol) and water (3mL). The

solution was purged with N, for 10 minutes, and then
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(R -CH3 102 -C(=0) NHSO2Ph 3-CF3 H Synthesis of Conmpounds [00135] Conpounds
of Formula (1) described herein are synthesized using standard synthetic
t echni quesoap1us7ssg nmet hods known in the art in conbi naPCcorusaswioestes hods
5descri bed herein. In additions, solvents, tenperatures and other reaction
conditions presented herein may vary. [00136] The starting material used
for the synthesis of the cg{gﬁounds of Fornmula (1) are either synthesized or

obt ai neder#anirabardplesahing patedism(QuBR23z 0.4Zmmeltvas addade dhe gpaction

Si gma- Al i5 }6%36 qEQ[ eral
met hods A S?Pr a}l é@gg |S %g?ll} ag%ir%'g}&frsl €'c nl%}ﬁragldﬁ (?ﬁsdd n‘g%l{l qE%Q:use of
appr opr |cat(ﬁnerteggplm elcanﬂdalmmohobledns réomh tdniyerataterand déttiicdwvidf Etl(hﬁec Taei ous

noi eties found in the fornu as provi ded herei.n. [00137] In some
enbodi mERFEIT PRg CEREHA b(ggmn%hleacqm NG FEpHiE FPEIVES W6 W her ei n.

15 Fyr t hefioF é?ﬁ%‘%m@fﬂ@éﬂ?x‘i’d{f?&ﬁa Od3& erd B %eﬁ%&&&&ed SNPGRS, nQifthé: ormul a

(1) possess one or nore stereocenters and each stereocent er exists
i ndependentblinedi omgzmlct hgerstwree Riat arfdl @ondrtguadaThoresidibevas pnpbedig siicesent ed

her ei n in | ude i aster ri.c nd enant ric forns.. Stereagi soners
e ot dthbtiomapeuly A g Het o i gnaheny) Sk Sy BRiindk Fe e <
and/ or t1§t§<a§@lpsizmé Q{ét&fx 5’&1}%&91 $QIRICStiONCig Bibk Bést&hr omat ogr aph| c CO| ums.
[00139] The nethods and orrm ations described herein include the use of

N- oXi des{O((ZBﬂ Satppﬁoﬁo (4itid)1-@ropbredphime)- etboma(twmsbnklmdvﬁwn@ﬁlyﬂr@ﬂoymphs)

navi Mo el o R ARy RTCR §8 L0 otor IO BTV

met abol l(tzelleprag b&x&a 100aRRUINIBIOTRYIMD, mmogaamthymcmn a4 dtitddyfor 2 n sone
situations, conpounds may exj st as tautoners. taut oners are included

wi thin thears dBpEignre wies Gbigsburbavagsr aad ﬁ%t&ft%‘f"léli EtOA¢q Tseembined
embodi ML &, fapgrs%@é%’siy&giﬁnddc%gg%}ﬁ%% tﬂ%ﬁsﬁ‘e‘ﬁ ggé é(‘;rpg ol vated forms wth

pharmaceuticalty accepta vent s “suc wa et hanol, and the

like. | rExinhge 1@nﬁpdhpmmfs{3 Mem;dcﬁxpeumasdeeamehgd [hSr2ilioxeborolan-D-

unsol vated form L I n sone enhodi nents, ounds descri bed herein
ar e or epAr-ghenydl-is WP!I@@’]} garbgpye acig1- -(2a¢hlpxo- P'E)e“é’ -efJ¥hestethat is converted

into th t . u
i i i85 Brdholdheky .y LR STAALARELEI IHROHIOD KDY .

phar rracatllnylccabt 6B. ft&g BJOemaqibtlvus(plahctqlrata):iubwm (2024p, 8fntrha),codpotasduml n certain

o ocessdbels @HBEoiidmolarits Fophar i b arnt P Gt SpSudhe P rgoRet | ve
form of eI, fdr0@1diklites NandiaRE ?W@(dﬁ@ﬂé@l h%'s%l So)Rfrdche)ar omat i ¢

ring portion of conpounds of Formula (1) are susceptible to various

nmet afol |(h01¥1@@]§{11|13(§1ﬁ§n(ﬂ) @6 po Datnoal) ofas adpedognd; the ecaction was heated to 80°C

for 6 hours, and then cooled to room temperature and stirred overnight. The mixture was
diluted with water and extracted with EtOAc. The combined organic layers were washed
twice with water and once with brine, and the combined aqueous layers were back-
extracted with EtOAc. The combined organic layers were concentrated and the residue
25  was purified by silica gel chromatography (0-100% EtOAc in hexanes) to give the title
compound.
Example 19: Synthesis of 4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-biphenyl-4-carboxylic acid (Compound 8)
[00236] Step 1: {3-Methyl-5-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
30  isoxazol-4-yl}-carbamic acid 1-(2-chloro-phenyl)-ethyl ester (0.100g, 0.21mmol), 4-
bromobenzoic acid (0.042g, 0.21mmol), and potassium carbonate (0.073g, 0.53mmol)
were combined in DME (10mL) and water(SmL). The solution was purged with N, for 10
minutes, and then (1,1'-bis(diphenylphosphino)ferrocene)-dichloropalladium(II) (0.014g,
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20substituents on the aromatic ring structures will reduce, mnimze or
elimnate this netabolic pathway. In specific enbodinents, the appropriate
substi t uewD 20w/idesssease or elimnate the susceptibilityPoffi/ush@oassinat i c
ring to netabolic reactions is, by way of exanple only, a deuterium a

hal ogen, or an al kyl group. [00142] I n another enbodi nent, the conpounds
descri bed herein are | abeled isotopically or 25 by another other neans,

i ncl udi fy02reD) wes apded. T reastion was sfyecdoft 781 ovrspight astilgro ftartipg escent

noi etie ol um r i ] I n one
aspoct . BRI DOy R e TR HaR PEcIElo P Apolife 4]

t her apeujueactedweth wares The snikturagad earacgd edtteEtOved, abothcacoatbaduidl drganic such as,
for exanple, increased in vivo half-life or reduced dosage requirenments.
30[ 0014 j‘yf’”P}YS‘F@rFLﬂ?g&P 6%1Pqe§1tré‘€€-eﬁle§5$1€?® wasPyiEicd arepaatnedils o givat eri al
such sas . AL kdBholy di | uent, which does not abrogate the biol ogical
activity or properties of the conpound, and is relatively nontoxic, i.e.,

t he mat dixaampley): Senthesis of 4't {dr[d el 2t Ghlano-pheinyl)-cihaky esirbboylamime]s3-ng

desi rabl e bi ol ogi cal.. effect i nteracting i leteri ith
oy of dhebifstdeosPnay Easpes oA ChmmiandS < contarned. [ 00145]
I'n sonme gBREEED! %}M&ﬂ@nrsapteut,4'(,l9,§ltbryarﬁ@ﬁﬁqt1g@i]aio&%drglaﬁrzeyl héiylpd by

a

reacting a conpound of Fornul ) with acids. Pharmaceutically "acceptabl e

sal t s arigoxarelet-phitcairbrenc Boidyl -Cecideriormdicay 3 ethybester, okthyb?bndraolfanyoatet h a base

to forma . salt. [00146], . unds (descri bed herein may, be..fgrmed as, and/or
usedas AR pe RIS br ORRALEI RO P SR EpPE SRS SR T R R e
accept abl7e Sepl2t s provigd md{etr[1b%tchacsre-ph@ﬁylb-'bmiokﬁgirﬁdmyla&xﬁho]a;hfét@ddi tion salts,
formed by reacting the free base formof the conpound wth a

phar nacdtRsaglr1-yl dkipkpy kBtcarbonpligagd schbil @stee. g.  hydrochl oric acid,

hydr obr gm L4y, ulfer e i d < i he. - and | i 1. Or wth
o garnEy i o IS U2 Rl R S L B i B E S b R8T V1
aci d, | adj-biphasyled-carbbomicacaiancthylsasee (MR tmaoi )dn nhdnol &es addeddNei ¢ aci d,
fumaric acid, triﬂéu%hgagetic acid, tartaric acid, %htric.acid, benzoi c

aci d cidHeHSL1QE} @minand siiired QrqraiehialroRiR & gHice TAE pfutioh WAREETRY oni ¢
aci d, 1,240&t RAnedi s uhl-OfikfirdGhd puda Vsl RYSLBANEBELCTOBIE Rl _
benzenesul foni ¢ acid, 15tol uenesulfonic¢ acid, 2-naphthal enesulfonic acid,
sal i cyl icompound. stearic acid, nuconic acid, butyric acid, phenylacetic

aci d, phenyl butyric aci.d, . val proi id, and t like): (2).salts formed
ahen’ an Rl 261 Siuens st R ECR R Bobia il ahindEey by 5 et a
ion, e. dneth@Nis8kXA5-yIEbAIhehPP2-yH-4betit htidl (CHmfRMaUT) pot assi um), an
alkaline earth ion (e.g. magnesium or calcium, or an alumnumion. In
sone20c ade391cuep duhwpaigd geordiad thhearercdarerpgycrisd el Enamplevidt btead vsingani ¢
base, sugh j , | ami n dj nol_am ne,

ri ot hana 2aE> T B RS kP B RO AT R b SRR M e,

t ri s( hy dragbayitebdiy 1) (@Rihieb piibng)-cthpl @tdrand casesoplEarpoatisidlescri bed herein
may formsalts wth am no acids such as, but not |imted to, arginine,

| ysi ne, EXimpIRa2; Syrthesis ebid-adil (G-kdMeyanphenyhsethoxpcarbanylamingl3a) t s wi t h
conmpoun af | gdean L GRS Q500 0 gl but are not limted
to, aIuﬂ?ﬁ%ﬁ?h@%?%ﬁ?gﬁ%ﬁﬁ%ﬁ%&ﬁ%&ﬁf{?gggcgf&%%#gggﬂéﬁ?hydroxide, sodi um

car lsnat[en24@ dahllomidpy e pxacddyre alastribhe il Ekanple n7 s 2 e ffoodthybot[4-(44,5Ddi um

salt of the c nd of Forpula (1) i repared. [00147] | oul d be
under st dsfaar{lﬁgﬁﬁfﬁpﬂfi@xémreﬂa]f{é-@-@ﬁ%ﬁk@eﬁfmﬁ-gm%%@@ma&&f 152—5#1 q"ncl udes
the 50'%@@&ﬂ¥9§ﬁ&&&&#@@?ﬁ@bﬁmﬂdﬁwﬁihﬁku39%ﬁﬁ(f@ereOf, particularly sol vates
or 30 pol ynorphs. Sofvates contain either stoichionetric or

non- st oite${diphenylplwsphmardersoahe)adisbiopatiadiamdDmugre benctadrtonpb vader (4R ¢d-{ he

rocess Qf .crystalljzation wt harjraceutical | y .a abl e spol vents such
b5 et er <Ry RO RSk B TR P St sl R e Bbfene i s
wat ey, QlciddthPRGlcatvdsiclaias hpdriBdedaRe hilg a§ b¢ABEd inSExahf@h 07, .Stépg3.addi ti on,
t he conpounds provi ded herein ¢can exist in unsolvated as well as solvated

forms. |Exageple2d: Synthesisof (dati&dl (b Ghdorgrghenyhsdthexysarkapylaminehs-t o t he
unsol vat f or f O . Qur of .. n d nmet hods provi ded
herein.lﬁ%3%%§?§%%%€3@%§§H%3§g$§§33eﬂéEgpﬁgggﬁgwﬁggigonpounds OP For mul a

(I'), may be in 5 various fornms, including but not limted to, anorphous
forms, mlled forns and nano-particulate fornms. In addition, conpounds
descri bed herein include crystalline fornms, also known as pol ynorphs.

Pol ynor phs include the different crystal packing arrangenents of the same
el enental conposition of a compound. rtain Term nol ogy 10[ 00149] Unl ess
ot herwi se stated, the following ternms used in this application, including
t he



specification and cl ains, have the definitions given below It nust be
noted that, as used in the specification and the appended clains, the

si ngul ar woram/072883 "an" and "t he" include plural referecraSauomssos he
context clearly dictates otherw se. Unl ess otherw se indicated,

conventional nethods of mass spectroscopy, NVMR, HPLC, protein chemstry, 15

bi ochem stry, reconbi nant DNA t echni ques and pharnacol ogy are enployed. In
this apgf2édt3-BremaemhenylgectisraciddP:3 1gimolywas treasedhwith sapgeafrated suldges asidt ed

ot herw u s ot her forns,
such assiﬁletnh?f{&drlre refily fﬁ{:]zﬂgﬁrs% g&@ﬁﬁb %Bh&{é}l) Qdeﬂgam h\%!e‘lftlelfrjl1 The section
headi ngqoazs:q&dﬂemglthameocfedmcmlbgmbedm Emaplepm;rsrelses{aomlemyaﬁc[4qne Nt to be

construed as Jimti t he subje tter des e 20[ 00150 al kyl "
refers ttetr%etéﬁr?dr%aﬁﬁ@Xﬁ%P@eaZrﬂé@ Hvﬂblsawy r}g}y Cﬁéa@&wdg% @A‘Q‘Pm-
unsatsur?g%gyl) | 8ldey 136 Rt ﬁ\«% Bkl g(ff(tﬁgl unsalir@yed, is a branched

| kyl straig t [ a n al yplca gr oups |nclude but are in no
way | i mmﬁ(dlphmylplmshlyﬂhp)faird)‘QCh@ qllcldp;dpallatchmpﬂbpyérp rémgtogltp prcsmilm(t4y|{4 [1-

R ek L R o e eI s e s AR I RIS VR

di val entacad éﬂﬂrl dsRfliverdth why ﬁy&@iyz@d ié)yth@élﬁdﬁé QR be E&&ﬁl&_‘@m %p% not
limted to, -CH2- CH( CH3 -C(CH3) 2 - CH2CH2- ,

CH2C( CI—@IQ’—mple@mQS}lMS of 3-GHpidrD s QrO phml)—n@oxy«mbom@mzq] ‘30 "al koxy"

gro ref wher e S a i ned herein.
Poo18s) BBkt S Eplendh 2B prliis Ri6XColbefiRorS) Il opencyl

cycl openbeay|3-(43Bened- pﬁ@?yy)l-proﬁlﬁdlc(‘a}é(d QREXSRY vas pRPdRdhcdoréing &b the” hal 0" or,
alternatlvely "hal_ogen means fluoro, chloraq, bronmo or iodo.
[00155] Praesdpesdeserfheddn Bapmeple 15y Stearlsusing - hﬂomphﬁwlmmﬁm@ﬁ@ or nore
hydr oge 1
"heterogw%§ﬁﬂﬁﬁ@%§#£&§éﬂgﬁ&é Ko r%rgﬁgtgﬁn ?2%§t 9 gﬁhmJE@SJ Fgfh at ons
of the abﬂxgzhethyle[lszel]dmebbrbraﬁm @lr}paé@ﬂ Bbkenl- ﬂh&}’}cﬂhﬁfﬁ@ﬁcubl-@ chloxy/gen,

ni trog |nat|ons t hereof In sone

f
enbodi rré’rli‘f(j%ylgﬁﬂléd %ﬁgéﬁm%%%PB%{} nﬂ’r%;”@?g@&fﬁ AP group in which one
of the sdsg{{rﬁ;h%hylgﬁ& 1n9 pailgﬁuﬁkﬁy&lcmn@éwefe%a&t&%%wa@@ (efanpy ept 'eonal ly

substi tuted { neans that the referenced group may b
substi t wthbliomhblhyl)antbomycarmurnylaadnb]ﬁ -ordlyl-groseg(-S)yli tbaphenylridly] )yprapidnic

i_ ndepenfle%tzﬁ %te?ev!f Mmy ac!_&qﬁﬁ_ﬁ?lﬂw desc%‘%ﬁ@mg!@%%@ _Og\l(zﬁ::g? 2,
- S(=0) 2Nt§£a3ﬁllﬂ¥ |2)5: Syntﬁésx%?dﬁ(-%ﬂl’-@ Chl@lok[)g{enygy&h@%lckvﬁonﬁdlﬂmb pal kyl,

het er oal kyl ,  al kox f ' uoroal koxy, -S- , (=0) 2al k In sorre
enbodi menedyl-isaxanol-Sankb-Trediiphenyi-3id)- gcﬂt@c&ceh((im@mm -CN, - NH2,

S O SR AR TR R R,

two of trbearpétReEdi3NTdpxebaslani NyISQhenye|TRodiZIRALS), -cabxtid dcid PA2-gRlOHPS ar e
substituted with one of the Err ecedi ng roups 4001581 The term "accept abl e"

wi th redihepyDethyhestesy Rabrafion ﬂu@@r‘rﬁt%lb’ iagpf1cCiq ety kasicerand (34 - used

her ei n, nefal health
o the J0ERe R Ao BR e AP b iR Py B aEled  pk MR IONELE

her eisn, (ﬁaﬁtmo{phenydl ethax;tcaxfmohylamlmaa]ltgetetk@il usloeazodHSF}d§:{6l-ﬂ{umo-Hiphéhyle}:t ly so as
to alter the activi of the target, .including way of. exanp|e only, to
enhance Yh#ccHE aFid eflgz}f 61t Wéﬂ%hawgwdr?lzszqdﬁﬂ hs 414 ﬁ%deéey begiip Xampl@nle? ‘target,

to |imtg gslme activity of the target, or to extend the activity of the
target. [ 00160] The term "nodul ator,"” as used herein, refers to a

nmol ecul éExamaplei2nt Bymthesis of (t4l’r{f&[1-az—g?éﬂomrphawl)ehthwtchybmrylammoi-éet ly. The

Lt 21, 5 B PG e LR AR kL BAGRAFLE TS
enbog nﬁbﬁ246]3ﬁdlfl'é%ﬂg94%@ﬁ)rdc%d@t@ R ABORM BkamploQ265ckp Eh{es henm. Sqaqniug s as

used herein, refers to a nol ecul e such as a conpound drug, an enzyne
act i vat detranethylHg r&ﬁid@xmglaat%yl)ﬂoh@nylblsnwot -6- yé} gfp“b@qu agid lsé%rphl@ro and

triggers %m(l?%ﬁlgrpés? I%%IO- ~ u()r A@ ?g Ql'cét& n1(['%tﬁ§l espe? a%cdt(ll qn of an

endogendju as LPA, I"an none’ or ‘neurotransmtter)
t hat bi ﬁdﬁdipheﬁﬁphc&pﬂiﬁo)f&@@ﬁh@)’-dlchloropalladlurn(H) were reacted to provide (4'-{4-[1-
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[00162] The term "antagonist," as used herein, refers to a nol ecule such as
a conpound, which dimnishes, inhibits, or prevents the action of another
nol ecul e wo 20100728881 vity of a receptor site. Antagoni st ®Crruskedossibat are
not limted to, conpetitive antagonists, nonconpetitive antagonists,
unconpet i ti ve antagonists, partial agonists and inverse agonists. 5[00163]
The term " LPA-dependent”, as used herein, refers to conditions or disorders

that wouPchipse-pbensit-cthexycadhonylapsro lotegthyl-soxpe-Sak-deflucspdivhicayk e absence
of LPA refers
to condi t?gc:legé]g?mgﬁls%r%% ﬁ@ \Q?S%)%}E@Q%chtg?héﬁ%ﬂ?%y&rs é%rclicl{é 0 Fﬂ% Aﬁbut can
occur i rStghe presence of LPA [00165] "Selectivity" for one LPA receptor
versus ot her LPA receptors neans that the 1OCorTFound has an, | CR0 (Ca Fl ux

assay) floYampg 27n§Y‘H§F%§iOU—‘4’A{4 bbb dororphenyl-et O’fyé’aélf"“ﬂf‘m‘ﬁ’@i dless than
the '505%I:t‘i’h -RbR&/ol 'Soﬁ%BﬁﬁﬁHSAP!i Zc)epc?tlég% lﬁ‘E@i’h flé mpi V' ty for one

LPA recepto ver sus or neans hat t he corrpou has an | C50
for the [pordi]clt @l {4PA(2-ellopt-plientyhatthaxy cabohydasino]-3-thethyl-isatazbe&asi }-20- f ol d,

2t | eastinBay Y- Rohe 1o 8 bontedinbpeta diin S8 iHlareEEHS: her
LPA recepted Grinfcetylst Hﬁk&netﬁar&ﬁ?@ﬁﬂ MRahdRAD. 1FRS OPnfho B Nind R ieattidhas an

| C50 that is at Ieas 10-fol d | east 20- fold, at | east 40- fold, at |east
50 f ol d,waststirigd 9t ropgUtempetagire fr 3 @amtteszeddntlcn@i (tranethﬁl&éxl)@@@medla@e or at

east. 1 ld, le t t he r ot LPA r ecept or,s LPAZ2,
Lpasl. " a8t ans R 2o o] P ad Pl A repCRe PR PR fadly ey

are meantartifg ﬁﬂﬁé@ﬁp@&§sezﬂ®9| rthyﬁ&an AONI®. THe rhik€urs edaeqtl@f&h&dnezﬁtamﬂéﬂ Mdagent s
to a single patient, and are intended to include treatnent re rrens in
whi ch tr?étragé%wgthﬁtQA@dﬁhW@?@ﬂ@Howmp ey cEapRr c rashied deewith metr angf
adm ni st t r n e

"ef f ect |J\}l’gé g]?nﬂli){l})(r?l{m%élrd tﬁﬁgﬁgaen@tciogg% I?}{egf ?hé e?@ge%%%é@%%lqd lg}gs%ga{e%& her ei n,
refer tczheorﬁaxﬁgnaphyem SEOBUOA c af ha(anagemgw@rtheatm‘,@cmmmﬂdbei ng admi ni st ered

which 25 will I|eve extent one or he synptons of the
di se'ase %ﬁfa"&ﬂﬁ tﬁlﬁ‘ﬁhsﬁéf ﬂéz-'ﬁ eidride2- ér?’BQF}FXl) E‘é’ﬁxb@rpgﬂﬂéﬁl'&ﬂl 3ind/ or

al | evi atﬂlgmgpisogml.%l MBI HRAIPA S Epre gfoﬁéyaa%ugfl e?te[jréﬁ’lﬁgﬁun@h)any ot her

desired altération of I ol ogi stem For “exanple eff'ective
anmount " [H@2A8]tStep apﬁutihtyl ﬂti)&ﬂnmﬂlenhlaceiaml(mﬂﬂg St8memelop mp dBF(2@mLEatrmpri si ng a

conpoun di scl ose t vi.de a i,nic I si.gni fi cant
decreasgnfﬁ g%§®ﬂg é% B@é@&ﬁﬁﬁ@xmﬁfﬁLéFﬁvi 4%“%&% n any
i ndi vi dugd sflagéh Wstﬁ%d%i ﬁh@%rrhwgssl RokRMARE (HEEML SUHInAS])an dOFe

escal ation study. [00168] The term "pharnmaceuti cal conbi nation" as used
her €i0n, (Ao 3vas agdasid arad the peactipe sigh parmhedio op tnmm:rﬁ@lr@ rThe amitsiusé wes of nor e
than ong aﬁéhe\d thh\%tgld nednc':[ong&l(%ra'te C&H?Fe%laﬁ).\gtwqts fdls)§§], @)APC n%ldx dshed

combi nat1'6ns “of " the active I'hg erm |xe I'nati on” means

that t heh&ettinks withow eet &1t shce Q’l@l brineCORPSgatic dfycHansutial ﬁﬂd) coabéhtaitdio- agent ,
are both adm nistered to a patient sinultaneously in the formof a single

entity owddesayde myteaial @?Snﬁ’“'fkft?ﬁibfY%klé“d‘ gebrPRgtogEPhy (-8R % EfRAC ithe acti ve

i ngredi LnesTolble] co-agent, are

adm ni stq{e%%in ° t V@%g?ent aghéﬂgga@%?’ghent f%%ﬂég%g%et?her si mul t aneousl vy,

concasr r gmizhyj SIep QeﬁmmwlngkhwpmddlurerdrssmimduﬁE&ampteelﬁvémpr?ghe tire limts,
wherein such adnmi ni stration provi ective |levels of the Wo conpounds
in the LOEPOHE Wﬁ%pfﬁaeﬁeeHﬁmgfﬁén?tgﬁf%f‘{- 45 Satﬁtaﬁm%tgym i%lépaxa Proferapy,

€. 9. th%zlf‘ﬂl‘[@n@l]%dﬁ%bpéﬂyef c NS a8l e @hl@r‘élﬂh\éﬁylb %ny?@ét@r”? %4 bind 00169] The

term"subject” ‘or "patiént” enconpasses nanmal | es of manmmal s
i ncl ude,phiouyl)-prapioroe adid mhtybcst¢roanmh1ﬂ(mmenylmhuMnEa®éladlapéH) dicblokidy;,, cattl e,

gui nea. e TaRCRE T ReP iV SHEL ERiasAPABE C he mammal | s a hummn.

[ 00100] HxienpIeR29ESynthess of 2-(4' @11 h1eFo-phéBa)-BMdkycarBényamind]e3-ei n,
include alleviatin 15abating or aneliorati r(lg at | east one synptom of a
iep

di sease methyhisex ?écjsrlbrbmlwnyl-w&v@wpimgc addi(Epowpannd J8pt ons, inhibiting
the di sease or condition, e.g., arresting the devel opnent of the disease or
condition, relieving the disease or condition, causing regression of the

di sease or condition, relieving a condition caused by the di sease or
condition, or stopping the synptons of the disease or condition either
prophylactically and/or therapeutically. 20 Pharnmaceuti cal

Conposi ti ons/ Fornul ati ons and Routes @ ~Adm ni stration [00171] In sone
enbodi ments, the conpounds described herein are fornulated into
pharmaceutical conpositions. Pharnmaceutical conpositions are fornulated in
a conventlonal ~manner u5|ng one or nore pharnaceutlcally acceptable

. - 2 1. M o o B Y M .= Y



25 pharmaceutically. Proper fornulation is dependent upon the route of

adm ni stration chosen. A summary of pharnmaceutical conpositions described
her ei n cawmoke1ofiorssd, for exanple, in Rem ngton: The Sci eatasand/of¥1aet i ce of
Pharmacy, N neteenth Ed (Easton, Pa.: Mck Publishing Conpany, 1995);
Hoover, John E., Rem ngton's Pharnmaceutical Sciences, Mack Publishing Co.,
East on, Penns Ivanl a 1975; Liberman, H A _and 30 Lachman L., Eds.

Phar mac d@ﬁzmi reipsechefeoRbRg®, thavarosedurpdeseaibed Mekxamii 1 7.89t5p 3 usiogd-(4and

Phar maceyt i c I oIS,

(Li ppi nc t @Vﬁ%gﬁ%@%@ BZ% 385’?“ J;@egr }élﬁaﬁgln%é%%po'r é¥1§§)\{@%hpl'% rence for
such di qﬁbmsmlbamd[dﬁﬁrlé%rA phar maceuti cal corrp05| tion, as used her ei n,
refers to a mxture _%ound Qf Formula ( wi th other c¢hemn cal

corrponerﬁx:?“&li’leéo %ﬂ&hﬁ%{%@m 2y @&@BF‘HBP%“XI}TQ@P?‘WWWQY]%W%‘Ht%) such as
carriser Smet‘i‘-gFisBk%ﬁ% lel;[ﬂFeg -4 l'i h{éghﬁgﬁ%gﬁym@é’é&’?ﬁgﬁl Guﬁtﬁl‘fﬁ)t s, flavoring

agent's, t eni ng agent tegrat| n ents, dispersing agents,
sur f act dmi281] B sddrning Apdrsde (@(ﬁS@g,aBrﬁt&nmdl)lauém(bm@lmmalﬁI P3mér 33.8moiodkieni ng

agents, i zer iliz et r t| on en ers i ng agents,
ot oty iR EolaefC oGS R 4 ROwEPhaR TSR s o

comnbi natg OmbhereRlisc, big t@l@ﬁéf%%s‘ V@:ﬁfhleﬁm fehgjara @€ lahdl @k &Bfor 4

admini stration of the conmpound to an organism [O 173% Phar maceuti cal

f or mul athiogrs THe suxtutvedashaicarhedayigh watet mid e rattons HE1426¢b) eod then a
1.0\/ r' et%{ct t8¥\l§%{t% lbeEgEAt hgla%?sa rc‘:'orsn {naetgieg anic la’gle%%g/gt{]\gaslﬁdg ?ge 1rnesn

i m par ous
i nt r amusgidl water i sREBRGY brixiey amcmhe eabmﬁfsd aiddugidyetakere @hél@@itracted _
i ntravent r| cular, intraperitoneal, intralynphatic, intranasal injections),

i nt r anasuith E§de dihe combinediorginia kgrs HEF e iceneantatedornd BareilucThe
phar maceyt Sp%?lﬁeﬁ%gfgﬂ E%P&l%rﬂ%g{fg fg?@% | -NG g = i uﬂﬁeat+ohm ted
I qul er st ons, S

to, aqueou yl ng persio

sol ut i ons, prepapabertaPLdipspadsi BEshroasi-gisnlb;2- meihwdpdxpmg@adid)eﬂh@], espowder s,

i medi at e rele se . fornul ati ons roll ed | ease formul ations, fast rrelt
f or nfdl atlPBAY Follopiing e PE“&&%‘&FF&S“%F?E F%Exad%mlaﬁé RPe ee‘fhdi-érﬁ?éfh oﬁé

ext endec{et"rﬁh&ﬁfle[l ]Mx@ﬁdr@ﬁﬁ& ﬂyéﬁé’ﬂyl {%oJEa%F@%@} E&Bé‘iﬁlcaéc[d)f‘@ chloro-

mul tiparticulate formulations, m’xed 1 mredi"ate and control | ed rel ease
f or mul atpihemg)-cth@| ér@dr?l—](44bmm@p’eetefrh)sbmemlempsoplome acidrepolinster, efid Formul a (1)

d nbodi ment | ds of
For mul & TIGHITEE i hiné el BT SEhRG9e 1 ErRaeeH L muser e nd TP He e ompound
of For myhdrblp heﬁﬁ%étﬁbf@rﬂa@d&?la&rﬁﬁ&] ﬁniéﬁfyl-@o)(aﬂfl stApPieHchyl-AgMi Nty abl e

COITDOSI tions, such as solutions suspensi ons, | ot ons, gel S, pastes,
sharddooropienialasid athpd s ster Fertlros Puﬁﬁﬁﬁtt@aﬂe’dﬂ@mf@k@ Hlﬁéa W@ar@alrbénﬁhges

bal ns, o] n orrmula (1)
are adm rsfeg{mg? g&d%ﬁ ZF‘?%Wﬁ% ta?daP ﬁeé)c e(?? %F I n lg‘rscag(;sn]!)e:‘)&t t he

corrpounqﬁelsafratﬁer}m(a“(als)maieel adm ni st er ed by i nhal at| on [00177] In anot her
aspect, the corggounds of Formula (1) are fornulated for intranasal

iadrkn nst rigangple 3&;,2rnthesisof 2r(4 ol 13 Ty ereo-phesmil- %tbpmrbwa?!&mmﬁlérs and the
I
flor rerul at e%&gﬁé’%ﬂé?gq i B%g%%?bf%ltog%lﬁpgaﬁg ﬁ?gpggrggfuoﬁec(j ?atsgegt S are

furtdier [emrby)Stopht S—(41-1Brwnoqjhemy1}}3 eﬁéthydtlsMQZdﬁmacﬁrb@a‘yht heldc(égpkyw’rdrnof)

| h d/ b
i i SOGCERSPE P TR R b oo 3 By C B3/ P dvnaasiey s ni st or ed 1o
the manmgliowaney Qﬁ)héﬂ)lplﬁ’gﬁﬁd}&ﬁéz@dee@ ﬁﬁﬂnh9%%&P ah@ tHeRixAREWRL stlﬁ‘&ij/ or (e)

adm ni stered by nasal” adninistration to the mammal ; or and/or (f)
adni ni stfer é@nmwtemjz&dmrofalplm mttbyltbamydih}cobmdzg;rw(@makj wWaniaddat, emd thepi cal | y
to the

d d. d d/
()" Banirarn b e ar e Bt et SRS Grab e ok nEebieatl Y "

non-Ryst@ntdalatad, Md heedlidué WA paRRioiBdBBkvech AXHEAD AlcindWat@f Tlt@@fgamc
aforerrentl oned ashri)ects are further enbodi ments conpri si ng sin

admi ni stlpearivesgvashed hmes vitbvajer aadwoee wih brine aadipsudited. fi h@macnndg further
enbodlne i n |

compound otk ihides SR PTRENES M A Moh A BTES it 43t one
day; (|||) continually; or (iv) continuously. 10 [00181] In any of the

af orenmenti oned aspects are further enbodi nents conprising nultiple

adm ni strations of the effective anount of the compound, including further
enbodi ments in which (i) the conpound ks adm ni stered conti nuously or
intermttently: as in a a single dose (ii) the time between nmultiple

adm nistrations is every 6 hours; (iii) the conpound is adm nistered to the
manmal every 8 hours (|v) the corrpound |s adm ni stered to the 15 mamal

o - . .y o o oA



[00183] In sone enbodi nents, the conpound described herein is adm nistered
topically. In sonme enbodi nents, the conpound described herein is
adm ni st ewodosysrssai cal | y. 25[00184] I n some enbodi ment ®CTIUSR009/068106
pharmaceutical fornulation is in the formof a tablet. In other
enbodi nents, pharmaceutical fornulations of the corrpounds of Formula (1)
are in the formof a capsule. [00185] In one aspect, uid fornmul ation
dosage fPH¥ 1ﬂ(§1ﬁx%}eé)l to e [15r@tbf@tﬂpmhe%)flyTfﬁetbﬂelww%%‘b’ﬂa@ﬂ@@l]é agddpensi ons
or sol uth S Q. the group including, but not 30limted to,

( T ﬁ &ﬁ e
aqueous or r'si 0 enul sions, solutions, elixirs, gels, and syrups.
[00186] Step ZaWMutByleSa[ci cm4,5,\5 ﬂeﬁh&ie&lﬁqum 3,Hdmmulnh Myl)Fpliemyl]a (1) is
formul ated for use as an aerosgl. a m st or a powder. [00187] For buccal or

subl i ngdggxazefr-xlisgarhamisacid I%ézt,fh’r?ﬁﬁ'é’ihﬂ‘my%)‘?“f’éke the formof tablets,
| ozerggeswozgjl Igr@[%fagedf LB @nd nﬁro@e(‘ﬁﬂ@ﬁ%hb@([‘ﬁ'ﬂ 18 uilQ% Eﬁgﬂr blloﬂlosorre

enbodi nent s, oun s of~ For are prepa as tra dosage
f or ns. 5ﬂ1©®ﬁl$9}m¢thy1@mwcaaeb4}qd] caabanunpcldrid(Zeﬂiu@mphﬂth}é) ¢thyl ¢sserfand mJI ated into
a pharmaceut i g osition suitable for intranuscul ar, subcutaneous, or
i nt r averfStiBIRH] %@fqpl& °100190] In some enbodi ments, the conpounds descri bed

herei n gy bezgﬁn{mnsazqmdr&-pﬁemj bmoﬂy&rﬁ&wlmlﬁ@m%a{msdxam Qypariety

of toplcql ni strabl e conpositions, such as sol utions, suspensions,
| oti ons blg@@l 4@dkpé@10m@|cmtbﬁl estércks, bal ms cr eans or 100i nt ment s.

oottt dSASATErEREECHTRLE b BRebO I SRR EPeQln SRR FoiSctn Zhind TRy = "

aer 0sol smetByIPPPS(4,95]5eBtramethl [ 153 PRIRSdaborol #S2- I)Iphéﬁfﬁl?—lfﬁokml-ﬂfgﬂ}ms Met hods
of Dosing and Treat nent Regi nmens 15[00192] In one enbodi nent, the conpounds

of For mfagba)iy agifl d-(@upro-nhend-gthuisatcat 3-ghbomonhsny Brsprignic geidrehey 1 reat ment
of LPA-depe %ﬁ%§s %h&ﬁ%@ﬂfg ﬁ@%%ué’dﬁ%@%ﬁc}ﬁsn&e ??fﬁ%%agﬁﬁ Y ﬁ?@gﬁlv%' on,

met hod for trea I seas or condi hereln in a
subj ect HPLOgfetowtd bysiticsd peahramitographyohwae sitideld. ni strati on of
phar macasutl cal gorrpom tions that include at | east one conpound of Formula

(1) 6r 2nar fdtedrilc@riipore-pheydheidogygarbonyaming)es- Wéflb}ﬂd?qxf‘é"l'spylétjr ug, or

sol vat e §ihe&R4-viV-BrédiehiRReRt i cal |y effective amounts to said subject.
[ 00193] E lﬁ@t a’()ntr;godi ments, the conpositions containing the conmpound(s)

descri bdobzhﬁrl%raparat@ ddonibreidst éxenipleol7, Srep Physhirec2-(4- {éf{di!(b{ﬂltotceplaquwti c

treatnments. In,certain,therapeutic i ons e conposi t s are
BN R R KL et BN R Wi R S S o R AL T
in an anmple 8! syme;ls bP4-¢4L @-[@L2at hlbPRphedd)-bihdk{darBbhAaMiIRg]-3-east one
of the syrrptoms of the disease or condition. Amunts effective for this use

depeXid dnemmblsgéwﬂﬁtﬂ}-bmenmhwb lyftyrinacigh (S warpoumnd dondi ti on, previ ous
LT apy 10f:28 PALER MASHLN AL Ay Se PRLGNe. A0 LERRINGE, 3y e o7 uos.

and t he Yeian FapeUtT ca $ective

anount s écdaftdessridddyin @Qh@pmz}aﬁin@m (&b h&@ll)wtaudicrh@ld but not limted
to, a dose escalation clinical trjal é00194 prophyl actic applications,

conposi tPGAY Fdiaranmiha gracdure essibad in é?%IPlP]B@dStﬁ%?e %matfhérl adfi(titsrered to

Do ek shamn P BB o o symehiofl sathagese,

bei 3 adtienyl-eehyeekteray- (Mrdrﬂaﬂcphﬁgzrl) H)Lyyrlc acid ethyl ester, and
bis(triphenylphosphine)palladium(II) dichloride were reacted to provide 4-(4'-{4-[1-(2-
Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-butyric
acid ethyl ester, which was hydrolyzed to the acid as described in Example 17, Step 3.
Example 33: Synthesis of 4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-

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

[00259] Step 1: [5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid 1-(2-chloro-
phenyl)-ethyl ester (0.200g, 0.46mmol), 3-carboxyphenylboronic acid (0.092g,

0.55mmol), and potassium carbonate (0.190g, 1.37mmol) were combined in 2:1
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reduced or tenporarily suspended for a certain length of tine (i.e., a
"drug holiday"). [00196] Doses enployed for adult human treatnent are

t ypi cal | yworeotong7ssange of 0. 01ng5000 ny per day or frompabaiskodvmsgive® about
1000 ng per day. In one enbodi ment, the 5desired dose is conveniently
presented in a single dose or in divided doses. Patient Selection 1001971

In any of the aforenentioned aspects involving the prevention or treatnent
of LPA- ieMiFaveiar dndeagukthe soluborires BW@e@iWétthﬂrfchéQ maedi ment's conpri si ng

e LR A0 DS, BB PR S5

be further on 1 nc tor expression In

ti ssue ofasi pmtr@dessﬁh NL R ahexddpionsl leé»«pﬁmml arl thétﬁsedlﬂiemmsnﬁdd hy80REt hods

i ncl udi ng, not limted to,. nor ern bI tin west ern bIottln
quant i taﬂVieU’ég CRIQRBERP W IP8TH tOpESD & AR BGH éﬁﬁ@eﬁﬂgﬁw& &Sl |

ol equl &gl IROAREThL LR OIngm%Q%}% EUBRUEBLS RSOl SfkRre

sel ect ed based on the concentration of serumor tissue LPA neasure
spect r omatlrcgneentrasdnmdiibe exsblodiwms pusfiepby pepastine HPEE] tegivedhbaded on a
conbi nati on of . the above markers (increased LPA concentrations and
i ncr ease@™MPBAY ‘?ecept or expression). Combination Treatnments [00198] In

certai n g mhpe3e5synthesi§ o AALPRT (A Ch16R-AHNLAI-ph&IyIpt | east one conpound of
Formula (1) 1n COIT¥)I nation with another therapeuti'c agent. 20[00199] In one

speci f i cthorysaihramylaminot-drpethntiisoxazobrii}-hiphenyk-4-ybepcgtionaiddCompounidt h a
seco d t%zr apeutic agent, wherein the conmpound of Formula (1) and the
second therapeutic agent nodul ate different aspects of the di sease,

di sor derjo@eo]CStaglili 5-00-hRdi@atbogslnethy | biydicablyd-prBeidinydisaxgiodater overal |
benefit than adm nistration of either therapeutic agent alone. 25[00200]

For contserhexybnacifapd pildshigsedriiusaephsayligthanoliyseegeactes as dpsciakpddBing ni st er ed
| oyed th

cpei 1 Yy SRAT IS0 PRl B8. Al AU B T DYl P ented and so

forth. Idnhaa@dziu‘bbmnahimm@adé:thylnils&;azmhMl}emphehyﬂm}s)-emeeﬂ avidtdthydreeteor nor e

other th nts, .t d ded h i s adninistered

S N R T T

sequent 'fﬁio'ra ﬁ@%&i&&x;lcarb%ﬁmaﬂﬁﬁ] raaﬁlbfml is%xa%msl;tl}’ﬂl@f‘p%éyl 4-98-a0} ctdcl?d e

therapeutlc are exanpl e only, ‘provided ih a single,
uni fi ed dtlgrd m@ter)@() ](}ﬁ)gnﬁhﬂ?mpioé) 1hmmaﬂmnol 0DReRE, ahd therrotdtion versisotdrebom

descri bed herein for treatme i ferat sorder,s

o Bt ov IR e bREut WAL SRy A SRR Batd SORERE S

For mul a Etb)Ac' Qn@th@“ébﬁﬁiﬂe@'&r%%n Pae wete ARIdE fiRBel - HANGREn@ARAt Fhand/ or

radi ati on therapy 5100203] n one aspect, ﬁledg& ounds of Formula (I) are to

trea0 orresigefuwes Purdreddiyprenerive Bl give wspeend. conpounds of Fornul a

I t I
Some. ent SR oSSk SO AR A AR B ARy (ERBGRRRR =" = 1"
corti cosheshgi- t&sxaio@@%ﬂylbqjumym—y@mheacﬂrmmdimmu 2Agscri bed herein,
nmet hods for treati ng%LPA-de pendent _or LPA-nedi ated conditions or diseases,

such as [fR621:3ep ép'{/ POTPé‘ée;B‘i’Hhﬁ{lwzé&s]@pH’é@@) e §)-CLopathbhESy i brosi s,
ast hma, (CPI, rcﬁ 223[91%9 HveES cAHFnBY ﬁltflgﬁécr Ir%@dﬁﬁ%te'n?e@ﬁ 1SQIFREUNdS,

pharmaceutical conp SI f)gi ons, r medi canment s erei n i’n combi nati on
W t hesat doegpddx (GMII@HEISMEH 1 ¥Wntrhel) twag atldelrtven20 nﬁmpesr and)‘dt;c reapndnt i ons.

[ 00205] In so enbodi ment s onpounds of Formula () adnm nistered to a
patient ¥4 &8 RO MR AT T AU RedRgo ol Ysridded, i B 2BELUF WV adne

enbodi MBAd k4R ’H&o%éﬁ%n@‘éh@vfa@r ﬂ{eemggm [HR;%F @zﬁ@é’oﬁc@nt?at&i%' S N
conbi nation with inhaled cortico steroids.
(R)-1-(2-fluoro-phenyl)-ethanol in 90.6% e.e.
[00263] Step 2: 5-(4'-Ethoxycarbonylmethyl-biphenyl-4-yl)-3-methyl-isoxazole-4-
30 carboxylic acid and (R)-1-(2-fluoro-phenyl)-cthanol were reacted as described in Example
31, Step 1 to provide (4'-{4-[(R)-1-(2-fluoro-phenyl)-ethoxycarbonylamino]-3-methyl-

isoxazol-5-yl}-biphenyl-4-yl)-acetic acid ethyl ester.
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[ 00207] These exanples are provided for illustrative purposes only and not
tolimt the scope of the clains provided herein. 20 Synthesis of Conpounds
Exanpl e IwoSynidiessds of (R)-2'-chl oro-al pha- net hyl benzylPCaluse#oloc§100208]

Usi ng the procedure of Meier et at (Tetrahedron, 1996, 52, 589; Mthod 3),
2' - chl oroacet ophenone (Al drich) was reduced to give

(R)-2"-chl oro- al phanet hyl benzyl al cohol in at | east 80 e.e. % (HPLC anal ysi s
of the a{&@ﬁﬂtséemg? Thatiily eorpavad veas pigparasastdepeibelén Basinple 341 2tepdlusipigt h

acetyl Lorj rl ' [ ' iyng. Ghiral cel OD
A e L R S e 0T
Exanpl e Lyl)-ayetichesd stholfese®) - 2' - chl or o- al pha- net hyl benzyl al cohol [00209]
Using the procedure of Mejer et at (Tetrahedron 1996, 52, 589; Method 3),
2' - 30c @W&é?b%ﬂghﬁﬂ%oiﬂlﬂ‘ﬁ[@?ﬂ gl"r"éﬂu’@éByl{)'(‘}tlth%ar(bS)‘yl?m‘EN'%T o- al pha-

met hyl bepzy, fﬁ%gg&h%h-siﬁ}-élt-lﬂeﬁ%ﬁ-tbi 2 4-y§-h eGP @ ompouRi 24)he acet ate

derivative y reacting ‘t he benzyl® al cohol wth acetyl “chloride and
tri et hylStep hediBronet: hyethnd-lxmizoyli cdddgridesi ng Chiral cel OD eluted with 99:1

He -eth . i ti 1 i t | : t hesi
of (R} - IR Pl W B AB Ok ek R ep i Bodur o of
Vel €1 _ei(0alnI)TRAI 3084y ORaly L9861, 1rBB 90RO ov 10 rafoppacet ophenone

(Al drich) was reduced to give ér) -2' -fluoro-al pha- net hyl benzyl al cohol in

at | eastsyB0ge Te reactipipivas atmzi¢d/or 4 hofir ateomdemnparatutie pid theh enqentiaied by

reacting.th lg.%nz | al c(phol with acetyl chloride and triethylamne in
VGC%F 1f1€ ésnp

nmet h13(/)l end or I 48y ng Chiralcel OD eluted with 99.8:0.2 Hexane: et hanol .

R i somerstep 2 epid-Bromol® niet Bylbendddy-3- [ (K Letiilintind]-bSyrichiRed fedyl ester
(S)-2'-fluoro- al_gha- met hyl benzyl al cohol (&)&2211} Usi nqlt he procedure of
Mei er  etl00266] (Fred-Prtiertp oncthyldmgzoyd zhlonide (4GRmperi B teahy drafupd3elbbhenone

Al dri i = 2 - | i t
east g0t Bl Stfffshiibid:biske it ot St R R B act ' g
t he ] Pe NZyridaleqd® }iuiL,w:()tOIfnra@llé,taét:i) tlma{Me?a:thﬁheyefsmﬁgtged igegﬂnjzghaaﬂ roemi tEmp‘ﬁfath{é. e g e
15 orige) usl Iralce u W .8:0. xane: anol..
 sonér rﬁ@rﬂﬁ‘éﬁl%th(}:’pr?cgqo?ldﬁicﬂ%}?‘g@)e. aé%asﬁﬁg%m?@teezbas ecayi e ife g
(3-Br Omﬁ‘ﬁﬁhg@ﬁé%@\kﬂh jﬁ?@Ab._CTI%Cdoﬁl‘tﬁﬁ%%sIolglﬁ%El?Gveko&%é&ltraI& and

3- br ono- 4- net hoxyphenyl acetic acid (24g, mol ) in ethanol (240nL) was
20added diliainyith EHDA¢ (DO, Bwithe tOFnRw Washad thredemeewoh marerwhlse st i rred

at room tenperature for ouy.. C o,start] terial, was seen by

Anal yt1 caboRENR pits SHected S brskBAErtre i G ALHTer Bt edmbEEof8 T Rarkoce and
extract qgydp {vBredirfd Qver®lcRanefiltctOe a6@ 0bidRGated GAEIVE tHeakRI®mBLEd.dr i ed over
MySO4, filtered, and concentrated to give the desired product. 25Step 2:

SyntHesiMepB: fA4-Bromox3d-ngtiivl;phenyb-3-metlyidsoxprole-#-@rboxylisaskbmethan- 2- y1) -
phenyl P%%fetri c acid ethyl ester [00213] (3-Bronp-4-nethoxy-phenyl)-acetic
acid ethyl"ester (27.4g, 100.3mmol ), bis(pinacol ato)di boron (25.47g,

100. 3mmqbg267)a¢-BRnas-Sinkth Acehaéyg)-6-2 €€ )ageth2BRirdiasatyticweidanepbiseed i n
1, 4-di oxane (250m.) under N2. The solution was purged with N2, and 30t hen
(1,1'- bi@@@ﬂ%&h@t}%@ﬁl%ﬁlﬁ aydosiagyc - U tomedl Vaigicambimed ip acetigg,

5. 02mol a)cid’@ﬁOrnL) and stirred at 60°C overnight. The mixture was concentrated, and the residue

25  was partitioned between EtOAc and water. Saturated aqueous NaHCO; was added to
neutralize residual acetic acid, and the organic layer was separated and washed twice with
water. The combined aqueous layers were back-extracted with EtOAc, and the combined
organic layers were dried, filtered, and concentrated. The crude material was purified by
silica gel chromatography to give the title compound.

30 Step 4: 5-(4-Bromo-3-methyl-phenyl)-3-methyl-isoxazole-4-carboxylic acid
[00268] 5-(4-Bromo-3-methyl-phenyl)-3-methyl-isoxazole-4-carboxylic acid methyl ester
(7.26g, 23.4mmol) was hydrolyzed with IN aqueous LiOH. Acidic work-up provided the

title compound.
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added and the reaction was heated to 110C overnight. The m xture was
filtered through Celite and partitioned between Et 0Ac and brine. The
aqueous |ageniongssssepar at ed and extracted twi ce w th Et @aT/USawd/ 064106

conbi ned organic |layers were dried and concentrated. The residue was
purified by silica gel chromatography (20-60% Et 0Ac i n hexanes) to give the
title conpound. Exanple 6: h_yimtheSiS of

5- (4- Br o8P éh%gﬂrﬁrgnwéﬂnyq -phad b anethybispeagpel-tolbearbamie peid (R)-1-

3- Met hyI id nethyl ester 5[00214] To a sol ution of
met hyl ace oacg) P@?Q@h St%f;253rrrml) i n nethanol (30nmL) was added

met hyl anmee9] (536!-Btdrno-B-ndtyd phé8yl),3 -B8hphiBdyazdlcopuarbexyic acab(mh i8gper at ur e.
The reactjon S stir for our, and then c entrated and dried to
gi ve the6t ¢ %@aﬁag%wéu%ﬁ?%%ﬂ%} gw@wr%nﬁee §b§ %@ o was add s

2- (4-Br t r
3- rretshng%o\ﬁgd‘ %%Il%izle@nm C %%Jﬁncget(gqg%gg% e%%ﬁ(%n% t%%&%%@sl Sﬁﬁ‘?’dngor( 70m.)

was addeld pinuiedi (R)-{-82-Fidoro-$piienyd)- ?thahaipw)%@ 6 Fnenof) xwaﬂaédadasncbthel ed to 0OC,
and 4- bronobenzo hl orj.de : Imol.), in THF (3 S, added
ot sqeShR e e Gl FEC R84 Rodd Y TR udtal i VB treu TR amd t hen
wat er Wagixaf#eeds cdiRnidl Wng (e sidit Has iBdediniih dIOMctRE ahd ﬁuﬁ'ﬁ’éﬂj' ned

organic layers were washed with 15water, dried, filtered, and concentrated

to give byrseligaj gel @hr@mqpxgmp@y t@gglg thge title cornpound

(4-Br h xaz I rbox i
Povzte] TP B AP T B g RE s S S oo BE R BEDR Y et er
(11qg, 39ﬂ}rg1 hetﬁyl%ﬂdlﬁrlﬂ@l)ﬁa&e@ﬁ%m sl @dged hydroxyl am ne hydrochl ori de
(2. 669 39m*rn|5)é1 and the reaction was stirred at 115C for 1 hours. After
cool i ng 002281y FatdeBrosprdvuath e hep eyl -erreal-t I grebaniig eeiddRo-d - (adj ust to

pH 8. nbi ned organic

| ayers Were k/aéwetﬁ?t%f%gl ne, gegrWlfﬁ%@%?esgéqggﬁgﬁthgﬁcent rated to give

t he titl[e, 3czjdip®hljﬂﬂolaﬁt2€jd)-@henyl] acetic acid ethyl ester (0.292g, 0.96mmol), and sodium
5-(4-Br - hy-|soxazole- rhoxylic acid [0021 Li t hi um

hydrloxi g‘t}‘at% n?r?g %Hé“oé)d‘ﬁ%rﬁ CP@bglegéq‘ tl; Y atst IAHBf)oarﬂSié enyl)-3- 25

met hyl - 's%Rf&%EQva% pﬁré\earvagf(Ni Fdr Sarﬁfnﬁteg‘aél@Mhpl?e?fyﬁihg%&%%@é@ir@adlu%(ﬁ?t hanol (50m)

and water (10nL), and the reaction was stirreé 1 hour. Acidic
wor k- up dgehlmdleh(@ 3i0g) @%mmpt)umﬁ addsdgapd eheteacBpntiestigedht 80°C for 2 hour.

ester aif (T RoRy R ARy AetAT BRORY Fbs? 8 s Bhigbef Ggeiyc ul™ ¢ & ™

[ 4- (4, 4t§1e~"—m'1|}®o uadaret hyl -[ 1, 3, 2] di oxabor ol an- 2-y1) - phenyl Pacetl c acid ethyl
ester [00218] Ethyl 4-bronophenylacetate (12g, 49mol),
bi s (39 neep 3t ) ditiR)oh (-Fhuorg: piBgrtrshoxycarbonylamino]-3-methyl-isoxazol-5-

1,1 -bis ph )-dichloropal l adium(11) (2g, 2.4mmol),
and pot g?um%%é%aﬁheongw@)gd E%é‘%m% were conbined in 1,4-di oxane (100nl),
and the peagt#oM-HRS- 1t(c-zaft1@&ot1ﬂ1e8ﬂ§:eﬁ@lxy&rbtﬁmeﬁnlnap@nﬁe’ws}tlug(ﬁ;aMss -ypr ked- up

to give the title conpound. Step 2: 4-((Ethoxycarbonyl)nethyl)phenyl boronic
acid 5[ @é@y@@l} yl-biphenyl-4-yl)-acetic acid ethyl ester (0.282g,0. 53rnrnol¥ was hydrolyzed wif

AR D B S T £ e ot
acetat e frépa3dbg, HRlL(Oﬂmgmb Jhewetlescoapwbhdied i n 1: 1 acet one: vvat er and stirred
VeIl O SATS STRSE BB TSR0t pendh BN oo b 52 COPOUNG
[ 3- (4, 4, RethyLRbX ARSI -bipheRyRI-SHOXAROEALAOp RmYdd cid (€M pBund 26)
Step 1: 2-(4'-{4-|1-(2-Fluoro-phenyl)-ethoxycarbonylamino|-3-methyl-isoxazol-5-yl}-
biphenyl-4-yl)-2-methyl-propionic acid ethyl ester
30 [00272] Prepared as described in Example 36, Step 6 using {3-methyl-5-[4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-isoxazol-4-yl}-carbamic acid 1-(2-fluoro-
phenyl)-ethyl ester and 2-(4-bromo-phenyl)-2-methyl-propionic acid ethyl ester;
purification by preparative HPLC was utilized.
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10 acetic acid nmethyl ester and 3-((Methoxycarbonyl) net hyl ) phenyl boronic
acid Step 1: [3-(4,4,5,5-Tetranet hyl4l, 3, 21di oxabor ol an-2-y1) - phenyl Paceti c
aci d net hwb 2es0er8sp00220] Prepared accordi ng to the proeedarseodmssiné bed in
Exanple 7, Step 1 using nethyl 2-(3-bronmophenyl)acetate and

bi s( pi nacol at 0) di boron. 15Step 2: 3-((Methoxycarbonyl) et hyl ) phenyl boroni c

acid [00221] Prepared according to the procedure described in Exanple 7,
Step 2 u¥pPg: 244-{4-[1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yI}-

(4, 4,5, %@Qﬁ%{@'@‘%{}}%ggP@Pﬁ#%apﬂr ol an- 2-y1) - phenyl] -acetic acid nethyl

ester.

(4" -{ 3- Nedahy 2-@A-3 4 2(2-Filddrospheye)-Ebx ywhehoyd lmino]-3-methyl-isoxazol-5-yl } -
e R AR AT NN RN S TN SR
5- (4's EtRoxGaHPOMUlTRY LRl BREDY s fol 1) 1R-FREWN!iO § emfgar boxyl ic
acid [00222] 5-(4-Br orr%- phlenggl) - g?yrrset ﬁyl -1 soa azol e-14-ﬂ(C:)()§r ox’ylnléc acid (2.0g,
7. 07mmolrkactiod-was stirred at room temperature. Analytical LCMS indicated that starting material

4,4,5, 5 tetramethyl -[1, 3, 2] di | ans2-v1) - phenyl] - acetic acid ethyl
Lo o ey R e e it SR e o i T REG bl O (o B0y
0. 70mol peytr@nd SAtH INHES (@@rﬁﬁ)’ horai@cted w3 ELOARTD hé c8b®cé @fg@hf&q drf

1, 4-di oxane (50nL) and water (10nmL), and the reaction was stirred overni ght
at 80C twergiwashadheith vetcs, dsisdpondrrdnc@itraped2and the residue was purified by

(4" -{3-Methyl-441-(2-tr.ifluar.onethyl - phenyl) - et hoxycar bonyl am no] -

i soxl{zgzoIRrgza)fy%t}V-eﬁ%ééFﬁ/@yﬁkhfl}t?ezf@gm%gngci d ethyl ester [00223]

5- (4' - Ethotiysle 3B oSy thesioyf Mbi{mm)yﬂ-(ﬂCﬁl@m%ﬁéﬁ?h;ﬂthd@@%ﬂﬁﬁbfﬁnﬁﬁﬁBbOXy| ic
acid 30(0.150g, 0.41mmol), al pha-nethyl-2-trifluoromethyl benzyl al cohol

(0. 094, mefhabiskersol- SchlpheinenihbsBrisest agisi GemmeundA)) 0. 4omol ), and
triethyl@m ne £91 bl | e conbined in toluene (3nL) and stirred
at 80C fs’(:)}gi); ﬁ‘ulr g%?@rp co ie)r%lé%a({lhe m xture was worked-up to give the
title cqopeyChiiregeBiphenone (8.4mL, 65mmol) and (S)-(-)-2-methyl-CBS-

S bttt ik b ot Et PG Y PO S B0SRY AT -
(4" - {3- Naimneoftiplk @21 fanﬁ#mr.ﬂHE,tMmepw%ha@&wzgﬁﬁmesx lhagtpo] - i soxazol

-5- yl}-biphenyl-4-yl)-acetic acid ethyl ester (0.4 Imvol) was treated with
agueous rkadtion was Stitrydi atoxboigemperaeirh im0 nanue CVie®H 8@s addedt &sl.thdhe m xt ure

was purified b r rativ t ive the title conpound le 10:
Synt hesitiire prps ioBbe iyt S Feh 8 ufic Tnb Plsmblarer Ry Hoentralcd 16 By

et hoxycandaiy tafipaeidi soxazol - 5-y1} - bi phenyl -4-y1)-acetic acid (Conmpound 2)
[ 00225] Fol |l owi ng the procedure described in Exanple 9, Step 2, 5-(4'-
10etHox yutep Bolfy(dBramo-phenyid-dymethyl ispxazoldt Y canbapie 20l R)-1c@rdidonpti ¢ aci d
?Zd ?gpkr@{eﬁgﬁge%-e?%}rl fl uoronet hyl benzyl al cohol were reacted to provide
tri f1 uorjerres)b{4-Bhamy pherglD el byt dei natbox§hx acto | Hix; §dhmbiptrepy - 4-y1) -

acetic acid et hﬁl ester, which was hydrolyzed to the acid as_described in
Exanpl e (§:chg{r@19 gqylEg‘(tamﬂléﬁ_ng,: 425}1ﬁ@19,é§pt§yéfmne (10mL, 70mmol), and

4 -{4-14- ' - i nal = 3- :
5ot hy Oy BTGB B ALY o RN ER BRI At (100mL) syd yiiod o)
Fol | Wi ng 90efoprl doed UTie: tesarivhadoncenExedpirel tBe réStdap wWas porifidd by silica

th | met hyl - bji pheny1- 4-y1) - 3- net hyl - | - 4- car boxyl | i d
and 2 4 e R A B AR T E R IHBRE PRt ki RenBribede
(4" - {4435 62 Fexbh &M L1AP HF@%}HeeclﬁtfécB&)&ﬁa%ﬁ@ﬁb’i@“ﬂr’o} @%](by?"clﬁ?atlh?@t@.séﬁﬁ‘g&l -5-yl}-

bi phenyl -4-y1)-acetic acid ethyl 20ester, which was” hydrolyzed to the acid
as descr@Bé8.4%n h&seanyl €%0Fthshadp MajoEsempl 27.9 anin Symirhesig 33f7 min).

4' -{4-11-(2- o D- nyl) - et ho rbonyl am.nal - 3- C .
oty - 105 B e S R Rty AR oo envisagstls 69 peb o7,
Fol | W ngtdrhe procedure described in Exanple 9, Step 2, 5-(4'-
et hoxycar bonyl net hyl - bi pheny1- 4- 1_; - 3- net hYl -i soxazol e-4-carboxylic acid
and 2 1 110B76- Etbsizd- premanbenadsine i 122 ORI Mbis@inisaiiadibowngl ek de

(4 -{ 44]48%&5,%%8%6&@5&%@0&&6 (18.8g,1690mmol) were combined in 1,4-dioxane, and

the mixture was purged with N, for 10 minutes. 1,1'-Bis(diphenylphosphino)ferrocenc)-
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et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-y1}- bi phenyl-4-yl)-acetic acid
ethyl ester, which was hydrolyzed to the acid as described in Exanple 9,
Step 3. Bxearploa7183 Synt hesi s of PCT/US2009/068106
(4" -{4-11-(3-Brono- pheny1l) - et hoxycar bonyl ani no] - 3-
net hyl - i soxazol - 5-y1} - bi phenyl-4-yl)-acetic acid (Conpound 5) 30[ 00228]
Fol | owi n ég t he procedure described in Exanaz:l e 9, Step 2, 5-(

¢

et hoxyc %Wpﬁlﬁdﬁyn(l&(%éaﬁomnw»we agddechynd ﬂssedﬁ@pz@pemh@atﬁ%ww c acid
?Z,d_ ?;1? Ef?{?%_ g a'ﬁﬁtaﬂyéopxﬁgﬂfalera%r% ?M dé%r Ght %Qﬁl?edwﬁéjdlﬂftgd/ {)vgtﬁ H,0 and

et hoxy caxhactyd smmhrE:tDA& Mk kybirgdxagaolic ay§rd vcbd whshioy Ivith-4/flheaweh iHGOaci d
g{ le 3esqt1_3§é%t\,{¥2)lrglg, V%;h@h‘ié‘?% }%tgr%dt gndtc%%cgl%agedas"rhg?gs%lllebvs% Alssolség 1nI e 9,
(4 - {44 a

ot hy - e B D S TR s somegm i3t 8
Fol | ow rthe tinde pracrat wae paesat hybeldcad gel Ebna)nmlc%r@hy%é}O‘VQEt(EAa{ # hexanes)

et hoxycgr bonyhrrﬁ | - bi phenyl-4-y1)-3-nethyl-isoxazol e-4-carboxylic acid
and 1-( 18 EL;?) hanol were reacted to provide

(4" -{4418tkg ! J{@)f&R)Oﬂ?Zlﬂhloro -phenyl)-ethox carbonylammo] -3- meth l-isoxazol-5-

et hoxycar bonyl am no] - 3- net hyl -1 soxazol - g y1} - bi phenyl -4-yl)-acetic acid
et hyl egtlbblphmybhyb)eﬁcehydﬂdleyhjédfst% the acid as descrl bed in Exanple 9,

ot o P IG0 3B e S s R b PR RE TS o

9. Omml )phead )-ethgatsst (wogh6 9@1@@)11[4434 &4, 5stetrhmeihgl-pc3, ddicabrol dh- erybanol
(100nm) at reflux for hours. Purification by silica gel chromatography
provi ded®hend] epqucececﬁr%d@ﬁ@r B@ﬂpﬁr@ﬂ% didypchesi s of

5-B X

I(Dr ep;(r)e lg(trfcdéllrég‘?lﬁh&? i SH%?@C @u@oisgesc?%%] g)s%ﬁ({ @%&%&%ﬁ[{gn %328%1 usi ng

t he fol IMnmgostvwré ccngblmad arDME (3Bnﬂ1)<aﬁd)Haef(l1mmL§mJnéﬂw @e@ionovacticked Exanpl e

17 Synt h 4 441- ( 2- Chl h I th b | am no]J - 3-
S ok B ks e DO b 1)

[00232] cﬁ}&ﬁatagrafmy @46%%@1&@ upﬁe;&ylb% §%ttﬁ'é’ﬂlﬂé lie- 4-carboxylic acid

(5.764g, 20 20 I n toluene was added triethylam ne (3.13nlL,

22. 4mmISte1aﬁd(4d-|{p-I{(slh)yl plr&%mmhenalz)r&!box()d:aldlﬁmylalﬁmollrﬁﬂnét)lyl-'mdazm- m xture
was sti rr foryg4 &3 a.h room tenperature. 2-Chloro-al pha-nethyl benzyl
al cohol (l iphen 9\/39 added, and the reaction was stirred at 80C for

2 hours. othzq m{xl[mfl Y@@hﬂirbllﬁhéﬁzl)ﬂbthbxﬁfa%ﬁﬁlﬁﬁm&n@ﬂ@l kiAW t h
Et OAc. The conbi ned organi c [ayers were was twice with 25 wat'er and once
Wi t Fobr |hxehenahékyﬂ)h@eb@n¢3ﬂ N aflﬁ@re(égu,sﬁ Pmapnebsn We@H lsae klOxvasdesated with h Et OAC.

The Comi tﬁ'lu% l%lr@gxqae 1 §g¥? %ﬁrﬁ/éﬁ%%%(? @1% S&Elog ag stn%&gatt()}bec.r et (fjéj S purified

by silica ge rona

[ 5- (4- brpsadgheB it cdmpeidy | - i soxazol - 4-yl1] -carbani c acid
1- (2-chl oro-phenyl) - et hyl ester. 0023_41‘ Step 2: To
[ 5- (4- br%%ﬁmlﬂﬁéﬂyﬁyntée%t)m‘l HedRY b1 lglqr_fa-ehw&)rﬁteowaabqnxl@mnm -3-

{4 et naney s A S-GEbfihch{r i b blontacl FeomBbbad 38 20N cetic
aci set IStep @s2-Meth®l-2-{4-g4, 4;5,2&1nmhéthyl‘-pl 3. DMibak abyr glah-2sd)-phewd|-bonat e

(0.079g, 0. 8m’r0|()‘l a’@’? water (3mL). The solution was purged with N2 for 10
m nut es, PTARPIGAGI ef ESIRY s(tri phenyl phosphi ne) pal | adi un{0) (0. 027g,

0. 02l (2954 ragiiaas d%@elweeqﬁﬁax Aplas Bhiig7- -br%tmolﬁ%%r BOLietp starting

mat eri al was seen by anal ytical L and thin |ayer romat ography (tic),
and t herprepohiedctdetind estet mddm(amap@aiabﬁdbfahotlut ed with Et 0Ac. The mi xture was

water antebel m AR Clir GRS EREb iy BN B o
Et 0A, %ﬂpbiﬂ]ﬁnyp@ d)@ﬂmﬂiﬂa’f}ﬂbﬁmh?d/ﬂi& et estel¥ | ed and concentr at ed. The

resi due was purif by silica gel chromatography to

(o pi P@W@@amerw@mmp@msmww ! 4-rewhyihcadxasotths- y 1) - 6- m
4 T
Car o R ke 84 B PRI BB SR A S in B A 100,

(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-propionic acid ethyl ester.
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105-y11- 6- met hoxy- bi phenyl - 3-y1)-acetic acid ethyl ester (0.105g, 0.20nmol)
i n met hanol (20nmL) was added 1N aqueous LiOH (5nmi, 5nmmol), and the reaction
was stirrwo 20mwo728880ours. The m xture was dil uted wi th waCgrusacnd/oesavs act ed
wi th Et OAc. The conbi ned organic | ayers were dried and concentrat ed to give
the title conmpound. Exarrpl e 18: Synthesis of {3-Methyl-

4-(4,4,5,5-tetranmet hyl4l, 3, 21 di oxabor ol an- 2-

15y1) - pHepp By 24bxdl6R)-4- @ﬁhlearnhmd) aidiogy carpondaminel-JmethylyisesppgitS-est er

00235 soxazol -4-y1]-carban ¢c acid
[1- (2- c]hl%f pghﬁ%pﬁl)pfwlﬁ})'égfgﬁhw&ﬂ g, 8. 0mmol 3/ I bi s( pi nacol at o) di bor on
(2. Zgg mzsnmhparecamqumm,cm @ﬁﬁmpktlfﬂt Step 3. 88, 2-82- {@HT)-) - (%hlellc‘(!}onbl ned in
1, 4- di oxane un e saql utian S .pur ge 2 for 10
m nut es,PhspY ”Fﬁ'@ﬁy‘(aib Emlg?zh% aﬁé@ﬂwéﬁrﬁ }\Q@)hlﬁfrqngkg a/g;% methyl-

20di ghl %r@@@hlk%gfd%ﬁ'elteﬁo 652g, 0.8mmol) was added and the reaction was
heated to 80C for 6 "hours, and then cooled to roomtenperature and stirred
over ni ghitxaniple 461 Synthesina62-(4'H {4t [€R)-h(2Fluamtoephanyd)-aghoxyaatlsachylmmoE30Ac. The

corrblnedo nlcl re shed twice with,wat and on with brine,
Soit e e Rate RS ST o TN wefhirrplanie fad (G PRogre A2 The

conbi ne t L tified
by il ‘é‘gﬁgq‘"é%r"s%?%3?%%%?@?8%%8%%%%%%@ﬁ6&E%EE% @L@"d%?v%@t bl 6

conpoundnetExlaisptagoltdyl|Syprhanse peid ¢R)-1-(2-fluoro-phenyl)-ethyl ester and 2-methyl-2-

4' 41- b

et h g D A B SR PR PP nionienis s M FBYS 6] st ep
1. {3- Mabhydd ordvild 2 44'Si45H R r(arf&ﬁcmslphbﬂ,ylﬁe&bﬁy@xm@[a@hm 2nelhylphenyl] -

30i soxazol -4-yl}-carbam c acid 1-(2-chloro-phenyl)-et hyI ester (0.100g,

0. 21nmmoliyoxazel-J5ynkipksmzbite Ladimstipd-roepgnic geig Pﬁh%ﬁ;ter Wesasslreliredar bonat e

(0.0739,¢, %S&E@%\éeswe%f@ Efed”' Qi (10m) and Water(5rrL). The sol ution

was purge "t hen

(1,1 bug(adnmhemysmsmoﬁbm e{m[()R)}mf()L-Riumhl-pilenyb)l—dthdxymﬂbdn)ylz(rﬁnﬁ)‘,l—ég,
was,k added.. The reaction was, stirred at 70C qvernight, until no

0.02
st armg‘z'mb}sf’é?z‘\]mésyl%@mewl -4 BrRropienic peiicCompaup 30)r e was cool ed to
room t enRRkAtU[LBNE, 5%&%@%1\94 @Q]di@&ﬁ%roléﬁh? V- ﬁﬂéﬂ'&g PEforX bbRHRA W th

Et 0Ac, and the conbined organic Tayers were dried ahd concentrate The
resi due asms waslpidhaed abgorpging pa tetpreeedhiRldSstribediiv Examnple 18iusing %(ﬂn’qmuwd

Ex | 0: th f 4 -{441-(2-Chl th b | 3-
ot hy < IOGRU BN e e BHL AT 2R BORHITE LG conpound ©) [00237] St o
15 (3 Vbl ok o Sal LRI pind Ak o abal Ay pheny Ll -

i soxazol - 4-y1}-car bamc acid 1- éz chl oro- enyl)-et hyI ester

2- bridmobesthvlasexazalodt-qaramie pg éﬂyllpiﬁdbpm-nbﬁmé)wtbﬂmm pnd 21ﬂH4ﬂ4érﬁ de were

react ed I

oo Lo SRR o SRS e B DR R RSy nsasasseipd 2y 1y bi ph
eny1- 2- gaobiax gl(#'c{sapRo 1nethydrogmiceyl)- e{h@Q?&Bﬂo@ldﬁlﬁn&}-S -thyl-isoxazol-5-

4' -{4-[1-(2-chl oro-phenyl) - et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-

y1}- bi pﬁé}ﬂ?lph?nﬂaérb]dmm‘émaé@é eﬁﬁ'tl RSP, &% CélrW%SdlYElaq%ﬁ%ﬂd)to ithe afit #anol was
added 1'&%&1&9%%%{5 % gtt%gé) and stirred overnight at roomtenperature.

The sol ution was sti OC for 3 days. The mixture was purified by
pr epar atExaanplPUC: Synthesieof he4't{|4t[I(R) ¢-q2qchloch-p kareyibpéth o Rylcar Bymytlinain of - 3o f

ety - 123 b vy STy e o PGtk e ACPaRoesAbing 10

[00285] Following the procedure described in Example 36, Step 6, [5-(4-bromo-phenyl)-3-

methyl-isoxazol-4-yl]-carbamic acid (R)-1-(2-chloro-phenyl)-ethyl ester and 2-[4-(4.,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-propionic acid ethyl ester were reacted to

30 provide 2-(4'-{4-[(R)-1-(2-chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-
yl}-biphenyl-4-yl)-propionic acid ethyl ester, which was hydrolyzed to the acid as
described in Example 17, Step 3.
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20[ 00239] Step 1: Prepared according to the procedure described in Exanple
19, Step 1 using

{3- net hy Iwb-2pt/(74884, 5, 5- t et r anet hyl - [ 1, 3, 2] di oxabor ol anP2Tyukpeolesiyd] - i soxa
zol -4-yl1}- carbam c acid 1-(2-chloro-phenyl)-ethyl ester and

2- bronophenyl acetic acid. Exanple 22: Synt hesi s of

(4'-{441-(2-Cnhl oro- pheny et hoxycar bonyl am no
met hy| - i Exsmaplg U3 5Synthesis pgwksn(y‘r -Cxapamethy; i‘tbilll,h% G—yé)c%mﬂsm‘ldsqxwolzﬁyﬂez401

{Fg' lrrg\ch;}% @%ﬁlc%f?(g?@%‘?z LRfe5 phehyn) eyl 2R} fedhpomii 812

tetr arrﬁlt[tmﬁe} JPerazwasjdhealhdjedltlﬁExampﬂe)3|6pEmg)6]1]smgs[(5x(alzﬁbmé-%hkl}1ylg>agbe(ilitjzli acid
1-(2 oro er r acetate, an , 1t -

bi g(dpr%‘?ﬁ?th‘&éWﬁ’&ﬁ{‘e?‘sa E‘)(S P?éﬁ‘? -Bh g)r?tgg Were reacted to

provisde (4nsmatfiphdf ;Jp(gggglll@ o] -3 -net hyI i soxazol - 5 -yl}
- bi pheny‘;l(y Iéllony}l ygce iC 301a(|%}|:1 ethyl ester, which was hydrolyzed to the acid

as descrixsauple 44 EXyprtbess 0f7]S- (St-ﬂyaﬁ0mEjmnlﬂbli]dleﬁ31-4-$y)a3-hla§h§sl-isdxazol-4-yl]-

ret hyi - @62t Al PR E RS RHIST LN R oung 12) [oozan
3- Br omonhieey | aegirifaPddsehitdd is E&Hﬁﬁie)%\/\@fep%r@sﬁ{gq% (‘g‘;ﬂrbmﬁ%%ﬁ}ﬂ? Bahagyisul furi c

acid in ethanol at reflux for hours to give ono- phenyl ) -acetic acid
et hyl egsaazolfppld4aibamat a@d\n(lﬁlglt(%éluproom})eeﬂuéeetmwu n Exanple 17, Step

2
tetilémet %%&g{gﬁﬁi‘%}iy% ?oflgn 2-y1l) - phenyl] -i soxazol -4-y1}-carbam c acid

1-(2- Ch|EKﬂnpl5ﬂBesyﬁt}1eﬁ§ by {3-PRetIey1-5- (43 DHAeTraRd152yin) etRdl ipheayl-aLye]L hyl
ester, and (1,1 bi s(di pheny I)E‘)hosphl no) ferrocene)-di chl oropal | adi un(11)

were r ed&QX@GOIt‘lIYB‘rWP%F@“‘( apid (Rir1-2-Alugsorphanylisthyl sstem@mpomyb&?e)zm -y1}

- bi ph th d
D pher ) S-Skl LIl s kalages o (he oo
3-(4'-{ ébéﬂbahﬁe ﬁhﬁ OR B4 g upig- pﬁnl?@xqthﬁrebt@ﬂm 200gn0}4Bmol) in toluene (SmL)
10net hyl - |so

3- (47Br o"i‘&?%{ b}‘%ﬂ%‘%ﬁ g?\ﬁ)c ﬁélr Qﬁé%fré‘gfl s aaoéfﬂ‘é? st %%gré?%g[?gzﬁﬂa

procedur@ (#eg3C b's@ﬁﬂndlj‘ abdf AT Ko tibr wastsBRed aUfI0RE fot 4 Houls, %ﬁ@ﬂt&%ﬁk@ﬁppl oni ¢
aci d. [00244] "Foll ow ng the procedure described in Exanpl e 17, Step 2

{ 3- et hyrdeB4dmpetatliyoErnight. The mixture was concentrated, and the residue was dissolved

tet t.h .3 di b | 1 | -A4- b id
ST O At LR §rRlafL ﬂ%%ggé%w{ﬁ%ﬁ% et bR St by
ester, and i &646 haheykROFRIINS) R ?frﬁ@e%]l¢ lo ghe Uluicenteg eact ed o

pr ovi de 3-(4'- {44142- chI or o- hen et hoxyc ar | am no] -
- metNy| -Expaxple 4p- Synthegis 05{3pmﬂ}orl- 3Hﬁctypz<drﬁ Elnsﬂt ﬂ)-@!l?hﬁln}’bé‘t}’é]r whi ch

Syt nes BPSTHB iR S TR EESEhBT MR Bey bRy o e © 2>

20met hyl [oozsgmzlﬁdrecﬁasycﬂelsm@oefdlm@x@mplemamyﬂg[3 (ylay-aaembthcyl a@h&lﬂ@aﬂp@und 14)
[ 00245] Foll owi ng the procedure described in Exanple 17, Step 2,

{3- net hﬂetgﬁl&sngg -4vh- carbarmc acid (R)-1-(2-chloro- phenyl) ethyl ester and

tetranetysl, ﬂsﬁl ifxaborol an- 2-y1) - phenyl] -i soxazol - 4-y1}-carbam c acid
1- (2- chl or opheny ethyl ester, (3-bronp-4-fluoro-phenyl)-acetic acid ethyl

est exs, dixchnjjile #7: Sythesls ph{alh-;[]i-Mahphn-m(R)f-bphaqdnael)oxj/mﬂ'ﬂomymmhb)&d| un(Il1)

were regcted t rQV de ( r o- phenyl ) - et hoxyc

ar bony| dMxagel- é)gﬁ ‘HWI 4‘@5%&?&[3%‘1(6‘1‘}‘%’ '??oro bi phenyl -3- y1)-acetic
acid et rg{g QSEIQ)"-I pﬂ@zﬁtbtmlhydr olyzed to the acid as described in Exanple
17, Step Exanpl e 26: Synt hesis of

(4' - { 447002901 e} aocphbeme1)9. éfmbxwﬁa@rbmnwlamlifoqwmm) was added (S)-(-)-2-

01 002461 L1 BarTg PRE S dapel e i FES i8S 16n ERTRE T

{ 3- M@t hyBordddmbthy fsudfi® complex (2M in THF; 50mL, 100mmol) was added over 15

tetranet hyl41, Z di oxaborol an-2-y1) - henyl] i soxazol -4-yl}-carbam c acid
1- ( 2- chlr@m@b’ﬁemll ¢ EaplIn wag %med(asrqwompzra‘tmraomumtenw Uy eheditled et hyl
ester, 9“&1 - bi s(di phenyl phosphi no) ferrocene)-di chl oropal | adi un(11)
vere react ex ]Elo provide (4'-{4-[1-

-56 -



(2-chl or o- phenyl ) - et hoxyc arbonyl am no] -3 -nethyl-isoxazol -5 -yl}

-4-fl uoro-bi phenyl-3- yl)-acetic acid ethyl ester, which was hydrolyzed to

t he aci d we 2desorsshed i n Exanple 17, Step 3. Exanpl e 27PCBusRénesss10©f

(4'-{4-11-(2-Chl oro- phenyl) - et hoxycar bonyl am no] - 3-

5net hyl -i soxazol - 5-y1}- bi phenyl -4-y1)-acetic acid nethyl ester (Conpound

16) [00247] To . ..

(4" - { 4- [Step 2: Eh(doBrnmperphonyl)-dtmethy L isortaoHarH -pybamieaeidy(R)i1sphemyb) - 5- y1} -

bi phenyle-tﬁylyﬁge-raceti c acid (0.050g, O0.1mmol) in benzene (17nlL) and net hanol

(2mL) was hdded (trinethylsilyl)di azonethane (2Min hexanes; 0. 1ni,

0. 2mol )[po2ar &b -{4Brone@phdnyt)- wastisligoxersbl et -dachony i € agé (2igy 8 8. 7indiol Hinm nut es.

Addi tiona] (trinethylsilyl)d azomethane 10 Mi exanes; 0.25nL, 0.5mmol)

was addéa‘l,ue%éopwégWééé@%@?fﬂﬁ@gf)a&m? &%%ﬁ%m@b?&ﬂqwﬂayﬁat erial was seen

by anal yi:4 - S ched M {_ f ed with

a1 D once

wi t h brifeimmanl wahedddl, pedithendhction senttatdd. 7570 o esowts eThamiypurciwased by
L a0 . . .

ig%gﬁn&%hf%gﬁgwogégggég %1?(?1Elgé)gga%%reldqmgﬁéﬁ%gﬁ?e. t’[%egclhl\l/eeoug aeye% {V%é €

2- (4" - { Axirdcted wHRIRROACPRRNHA Lo @b ey ¥EARRABYIra iR ried-over MgSOs, filtered,

met hyl -i soxazol - 5-y1} - bi phenyl-4-y1)-propionic acid ethyl ester (Conpound

17) 100248 roseaprated togiveths/titlacampomwghenyl acet ate (2.137g, 8.8mol) in THF

- d i 1 hi bi i hyl si | yk ' i,\n h ;
11 an, 0 3oty Ve kPR R RN g R Ml e
| odomet hegiR-aceticd 4¢ill ethbd edferol ) in THF 20 (5nl) was added, and the reaction

was warnmed to roomtenperature. The m xture was quenched with water and
concent rié28d [S{ABpmerhgaydsmefhgkispyazal-tyl Eaomenig saidiBsHathepHralylt i nes

Cth wat : e Do : '
soncent raCLT tan P P 3 oA A R, E1d UBEr ol Brefin P lctic

chr OrrEt @@i‘d%ﬂlgyi e(qfé; 60% Epﬁrﬁgol)mdda@mdimﬁsll)icﬁmto@tw(32256% 3§Zrnrnols) vvelre2 ol ovi

2- (4-Dbrono-phe -propionic acid e ester. ] e . Follown
the Br oé@aﬁ)?@dgééérﬁy&gwﬁ (EGRIpk 8k 1° i e g e i Mﬁpg%ﬁan% ’
pr epar eq 1 YspigdibRe H}}(}i{ﬁil}?ﬁ)k&f&éﬂé*(ﬁ@l%@ﬁgﬁ%l@a?ﬁ(gp|(2.[1 ég,%.@ﬂrﬁgl%%@r ol an- 2-

y1) - phenyl] -i soxazol - -‘carbam’'c aci or o- phenyl)-ethyl ester,
2- ( 4- br cddpheny e pacipnovaspuagsiddvigt Ny forestadditioasid 0 minutes and then stirred at

bi s(triphenyl phosphine | I adi un( 11| ichloride, fu r ification by
ot epar Attt OHPRBT ST Ehlieates Pibeidasppemseh E&The p PaBHyftthe o fedls

2- (4" - { 4aylel Wad A REPVRR BRIV AL - ThESXMBRALH ORMhRTAN] ware washed with H,0,

met %I - hjs;gazo@%—é&iﬁgl &hen%l- 4- yégt- roglﬂggrléc'dam d (Cofge%oblzjyndl' 18) 1[00250]
Pr epdr edrge ©yf Htdted, gpe@ e@tgn SO SIOpe Frapyliecd1oy, s18iaegel 3 usi ng
2-(4" - - -(2-ch - phenyl) - ar ho i -3 -met hyl -i soxazol -5
20 oibregeb ORI b B ERE IR AT T 550 synehests o
2- (4" - { Sthp 4 U CRiMEyPAFR)L)-phthivdxtEayRarYIN3 T minb)-Boxazol-5-yl]-biphenyl-

Snet hyl -i soxazol - 5-y1} - bi phenyl -4-y1)-2-net hyl -propionic acid (Conpound 19)
[00251] 4rpli-fsetieasilydri de (0.859g, 35.8mmol) and i odonet hane (2.23nL,

35. 8Mmol ). | 3 i de e ) i 1 X ﬁ{jhéﬁh' F )

4- br om&ﬁ(g%glgdc%r?}asp %Asﬁog{ 17@, Fjgm((iﬁn&g%)((lg)ﬁ %3\% Aﬁ,%t@%g&?%e rlealcl:lto)l 1C)Sﬂxa\lfleads war med
t o rsom 3-gliifbérhahyireygratest aeid ethyl esterd2hgutOmmdhen 3l MeO: Hyas(3G@hghed wi t h
wat er and 1N aqueous HC1 (20pi), and then 10 extracted with 1:1

Er 0ac: noxarsCT G sHgonka @bg&ﬂ%@%@@ﬁé A ReHBG T 8t BPRes wi t h

vat er  angy 0066 b idinihi, ehe ARt Bas GOERIAHd RAMRRBHS bANEESENSA Eand
back-extracted wth Et 0OAc. The conbi ned organic layers were dried and
concent rdGdThaapicotday@ siadeatrogisd puthitOAd, dnd thé borobingdbrephicdmetroge@phy
(0-20% Et OAC, it anes). Further .purification by preparative HPLC provided
2 e br crBh i P05 3551 e Ve sftfte e onfiyteddp 8P B 8 25T <ol | ow g
the Jr ocogpoandeassished did (Fanp! ss17, Step 2, {3-nethyl-544-(4,4,5, 5-
tetramet hyl141, 3, Z;di oxabor ol an- 2- 1?4- phe%lL-i soxazol -4-yli- carbam ¢ acid
1- ( 2- chiloyampple 491 pynthpsis obik'43-Methyhkd{iRonbpperyethoxycaghomylanginghi oni ¢ aci d
et hyl ester is r i B |.aho I I g\ um(1 1) dichloride were

react ed 1%(%21%?1%%93g[hé{n%n@l-g-)?g%i@ffc(?:(ﬂkg&%@%@?gﬁ -et hoxycarb onylam no] -3
-nmet hyl -i soxazol -5 -yl1} -biphenyl-4-y1)-2-methyl- 20 propionic acid ethyl
ester; further purification by preparative HPLC was required. The ester was
hydrol yzed to the acid as described in Exanple 17, Step 3; purification by
preparative HPLC was utilized. Exanpl 731: Synt hesi s of

2-(4'-{4-11-(2- Fl uor o- phenyl) - et hoxycar bonyl am no] - 3-

met hyl -i soxazol - 5-y1}- bi phenyl-4-y1)-propionic acid (Conpound 20) 25[00253]
Step 1: 5-(4-Brono-phenyl)-3-nethyl-isoxazol e-4-carboxylic acid (4g,

o Ao, 3 A N 0



30 concentrated, and the residue was partitioned between with Et0Ac and

wat er. The organic | ayer was washed 4 tinmes with water and once with brine,
and t hen wpi2et)/07788Bt er ed, and concentrated, and the resipdumasaas/opginé fi ed by
silica gel chromatography (dry | oad; 0-100% Et OAc in hexanes) to give

[ 5- (4- br ono- phenyl ) - 3- net hyl -i soxazol -4-yl]-carbam c acid 1-

(2-fl uoro-phenyl)-ethyl ester. St eﬁ 2: o )

13- Met hupﬁz%43(ﬂromoav®nylétap%tr¢e%cr@/¢t Tlestzr 2ndibistpansse radiboropyerp reagied] -

i soxazol | wor s 002R4]
Propar od° SetaPa L BRI a8 pb s TR B Y B Boro RS

[ 5- (4- brmmyl]-pbmmat)&e?.hﬁ%ﬂeyl -i soxazol -4-yl] -carbam c acid

1-(2-fluoro-ph ster apd bi s(pinacol to di boron. Step

2-(4' - {4&039ilfqih08vé%t%5m&f§§ re desrsibyd 4t BRI iy é Mrﬁrpmpéﬁ%&%ﬁ 5-y1}-
bi phenyl LR i ; rding to
tho. Br ocadiy e oI 30RrRriC aS - G IR AR I (FyRPPnRiSh

met hy 1- §43@2]dibx4hdsolBneyl) @h@tyh]ydeepda@'dzﬂml estabandl an- 2-y1) - phenyl1] -i soxazol
-4-y1} - am c. ac - (2-fl uor o- phenyl) - et hyl . ester., .

e SRRy Rk sl PeGRY abiedheteg § SV ite 4-1-methyL-a

bis(tri qttepyiﬁﬁa%mmo& ad@sd,ﬂﬁam%} sbXad- 61'311 Blbﬂ@lylgwl}fab&&t dcRNethYl ester,
preparative [

f ol ovved by silica gel rorratograpy was utilized.
15St ep 4which was hydrolyzed to the acid as described in Exarnple 17, Step 3.

2- h |
R o A e R At A P L
Step 3 UsoxAGol25-yH-bipHeéhll-U2calrbbioyie- al@ite(tydﬁnpound 44)

et hoxycar bonyl am no| - 3- net hyl - i soxazol - §)heny -yl)-propionic acid
et hyl = edp@pl ng]&m@thg@rochWleﬁégqr@e@,m Exarnple 17 tep 2, [5-(4-bromo-phenyl)-3-

4-(4

ZOETEt h%ﬂi&s% &3‘?&5??@?@@?éﬁ%ﬁ%ﬁ%ﬁ%@%{éﬁ{p@g&'ﬁf‘tCOnpound 21) [00257]
4- (4- gr wm%xgbﬁhyﬂ@lgltnmpw&@nmmd wetdehcted toemzmﬁls 4p[3eﬁ1aﬁgfl;1f)(atc)eraphﬁgru _odt he
roceaure aes ib I N a ronopne u nqQli c acil a.
I[OoozléS] qﬂaﬂ%%ﬁ %%%ﬂ%@%éev%ﬁé@@w &dca W?@Llﬁﬁﬁlﬁe@ 'yyy}e é\%l was

{3- et hylfﬁy gzeéﬁo fheacrt as described in Exarnple 17,8

3.
tetramet 3, 2] di oxabor ol an-2-y1) - phenyl] pl soxazol - 4-y1}-carbam ¢ acid
1-(2- chIExamplESDhSmth)asmohMI' {%1-&26 Dicl@lor@phmlhhﬁmyyc)arbunylannndé -d et hyl

ester, and bjs(tri | adi di oride were reacted to
provi de IﬁetPXi ls{’ ng‘/qygﬁﬂﬁflgp kcéf]ﬁg%eﬂi%?}ﬂ;{}gm no] -3

- et hyl - b@@ﬁq?&llow% ﬂﬁé}pmcléuﬁla@eydrfoédmlExé:iﬂIsly%cs 7§5d5 ethyl ester, which was
hydr ol yzed to the acid as described in Exanp Step 3. Exarrpl e 33:

Sy nL %Fs i ashaxty crbogymethy b-biphiemyldh- plhéﬂpqtjlyletswyl@% b@hymm agtsl) ang- 1-G0-
- 00259] S
Tf“t [ g ( ﬁ%ﬁ&é@h e)ﬁ%?&'&é}g?%c fed t& gﬁw &%‘]y(|4' %4@#. jg% g%gl[rﬁ?g%ﬂgnyi)z) [ ] Step

1-(2- chI@M&@bﬁﬂy@lalﬁtnbw-rﬁahgaltlsé;&,zapﬁlgl} -BipA&ialyl)-a:ticak kit etdy,| bor oni c
acid (0.092g, 0.55mml ), and potassium carbonate (0.190g, 1.37mmol) were
conbi neleinﬁh?aqhmel @rth@?,ﬁﬂ)as deseabehin Bl &h SieisZpurged with N2 for 10

t |
B i L L A s iy
and ashemethgl-isdx sl Ssitl}-2 -actiatl-lEPle nyk-dryl)-phdpionib @ciel (Comippound33par ti t i oned
b nd dth I d
T e L e
concent raked). 3%%&1“1@0;&%1 @'gﬁ é’é@@anﬁ%hh'(ﬁ? lt(i RIoPRBh&HYI N an{Rsfer hod 81 ve the

title conpound ynt hesi s of
(4'-{44 ][4((44ch$-mtmr®ﬂfyll-lﬁ hﬁdﬂ(ﬂ]heabpl_c)lan -2- yl)-phenyl]-proplomc acid ethyl ester were

(etcg(r)rg)cl)ﬁﬁraa ‘rlg?prpf%g%%gf %—Q% i K35 Ipheny){)1 tho ﬁtar% larnn}/ojj)3 t%t ¢ acid
5- (%o- Etifmuyslas- El}fwlnﬁ@ﬁﬁ%{l pikinph. 1313/)113 1opiohic-adid@h{I)stet, P ER FhehddrokasPoxyl i ¢
en

acid and 1-(4-chloro f | uor oph a/ hanol were reacted as described in
Exanpl e tgthe @ade@ﬁ desetgbodripExgaple36, Sl ( 4- Chl or o- 2- f | uor o- pheny1) -

ethoxyc n yl tig acid

et hyl es xa?nﬂlﬁgT Sg%g%&g{@ {%:[(S%Qgéssu?l (%I'F%} %lﬁhﬁ' &caagxﬁa%?lgode% to a

sol uti onmedhyl- i’soxiz‘b‘ll-$ YIAbipHeayb4-21)-acetic acid (Compound 34)

f1 uoro- phenyl) - et hoxycar bonyl am no] - 3- et hyl - i soxazol - 5-y1} - bi phenyl - 4-y1) -
acetic acid ethyl ester (0.100g, 0.19mml) in nethanol and water, and the
reaction was stirred at roomtenperat yge overni ght. The m xture was
acidified with 1N aqueous HCl1 and extfacted with Et0Ac, and the conbi ned
organic layers were dried, filtered, and concentrated. The



20 residue was purified by preparative HPLC to give the title conpound.
Exanpl e 35: Synt hesi s of

(4" -{4-[ "Rp201(@798Buor o- phenyl) - et hoxycar bonyl am no] - 3- PCT/US2009/068106

met hyl -i soxazol - 5-y1}- bi phenyl-4-yl)-acetic acid (Conmpound 24) [00262] Step
1: 2'-Fluoroacet ophenone (25g, 180mml) and

(S)-(-)-2-net hyl - CBSoxazaborolidine (6.02g, 22mmpl) were conbined in THF
(200nL) .[0438% a(ﬁ{r1r(étlﬂwromhpmylbéthzgolwmr@;@rf{dz@ﬂcoﬁﬁhw;thfsm.oaw,re 119mol ) was

dded . 1 . . " ;
30 m nut Secr g Sy 8o s RS TR RS EbAC B0 Al BRI ur e T
di cl or oratheboeolalinet. wat er. The organic | ayer was concentrated to give
R -1-(2-fl - ph ) - et | i 0.6%e. e. 0263] St 2:
O B AT  brsan chkbad 5 D35 S a6t S kefacn oo
30 b | ' )L
desert bea e RERAREy Brapui ) SARpPRRUI bIcE! DARGL, IRIcR 1RAS)7H245
(4' - { 4- [fluRye-ph¢BA k¢ tharod wehermydiyd &t proxige &' bigry$ a(hd]uoBe-petdyy)-i soxazol - 5-y1}

-bi phenyl-4-y1)-acetic.acid, ethyl ester.. .[00264],. Step 3:, The title
cormoom et aba R o1 3 St (S S bt e T & gl sl & (4.
[ ( R) - 1- (vnibh was ﬁycﬁbgz%‘dlﬁo:tﬁé RO S asRReBYd ﬁlnEth?dpi@Bmtgyir I SOX azo! -5-yl}

- bi phenyl 4-y1)-acetic acid ethyl ester. Exangﬁ!ee 6: Synt hesis of

(4" - {4- [[Rmple 53: Byntbess phieiry4] Sot1h@x¢/blar ophyherethyixygarbonylamino]-3-

5nmet hyl - | | - 5-ylhs 2. - et hyl s.bj ny.L-4-v1) -a ic acid (Conpound 25
STop: WA ERBr LY PR BN ORREF Rl Cpflaiacisy © act o (oompound 25
4- br ono-[Bo308t(BY Her2061©-ehgl)-Lthabel wADrepmed ds dodcriBddGl ZxwapleaddsetpDVF
(0.4m), followed by oxalyl chloride (3.7nL. 42mml) slowy over 10 ninutes
by syri e 2HsBloFeaseiopbsiona and (Rr (red-methyh CRSmxagborQlshina enper at ure, and

then co rat I t i u - 12

2-(4-Br 3%%[%§ %Fgﬁé‘%%ﬁ)3@8ﬁ”5§s&gﬁ‘€t8 ﬁ%ﬁm&g%ajnﬁgg%ﬁlspa%c 1Orlgoet hyl ester
[ 00266] phen)-bthgirest@-wstpnypardeaszdeydribelio Exaapicd0, Srepdrdsjng ::(4-er t ahydr of ur an
(300niL) d added 3- yl am no- but - 2- enoi ¢ aci thyl ester, (5.12q,

40. olﬁm%ﬁowaﬁrg%é@eﬂ@i-%hmln%ﬁ%:@?ﬁbyﬂﬁ@wﬁf%ﬁy?r%%éwﬂeﬁ %n@e(é?'il dﬁ- was
stirred QyebINheR)-8haffom tenperature. 15Solid pyridine hydrochloride
coated the flask, so the m xture was decanted, and the solid was washed

t hr ee tilmsg3]viidlowkiigihe proliedure cliatuirved isBkanploAs, Step €, [Se(demnmogthedlylxde

diluted wi Et 0Ac, (500 ._.and .t ] dth [ ith
wator - TRUPREEBAS- AT BB bl G bR BAOR EREY SoEb i T H-E 870, and
t he comibigfetRyIgars, Z]dlRUErS1aNEY- 1) PhéSa] -0t aMaRB A cftbd Waic@shcting
concentrated to %I ve the title conpound. 20Step 3:

5- ( 40Br awevide (RS ph&hghiprosphesy Hyethoxgearbomilemino-AmpsRylHisexazel- yhet hy!
ester | 6 - (\4- Br. - 3- | - benzo - 3- - et i.m nal- yric acid
met hyl gogﬁéerzll'](%@.i)éan%%ﬁ?gagifél%lgﬁ%%%oy@ﬁgn‘ﬁv a}n%)y ﬁfj"éiz(gg )ﬁ? g}r%i ag}eg J(Sgi.eﬁcgdbeag%l ) were
combi nedEdamphe®,iStepi d (100mL) and stirred at 60C overnight. The m xture
was concentrated, and the residue 25 was partitioned between Et 0Ac and

wat er . Jaxample d: Ayrbenls ol itb2-fAdoroderaylogyerbopyiaptino)-Imedhdt aceti ¢

acid, a _organi ein Was; shed twice with water. The
conbi neggoa{‘tc?gglo%gqﬁgt}f&dﬁﬁlé%ﬁ@gﬂ%@ﬂgm3 h Et OAc, and the conbined
or gami ¢ [bsygr[S-(hBremdrphedyl)BHhttayledoxanld4-ybhaebiniiateid. 2-dierocondyd aset er i al
was purified by siljca.gel. ¢chromatography to give the tit|le co und.

30St ep Masslr%nﬁr%f %ﬁ&ﬁ@%lﬁ%ﬁ@lﬁglgrﬂﬂ tesgﬁb%t%y?-(‘&- ORIy :%@P@gﬁ-w ic acid
[00268] ;BsxadolBI4oREkyNB LEM nR RRIYIoenSyI HRIAY], - | S0xazol e- 4-carboxyl i ¢ acid
met hyl ester (7.26g, 23.4mol) was hydrolyzed with 1N aqueous LiOH. Acidic
wor k- up [pe3631i fidlewitgtht iprdcediere eosanbdd 1168Eegme 36, Step 6, [5-(4-bromo-phenyl)-3-

5- (4- Bronp-.3- net hyl - phenyl ).- 3-.net hyl -i.so 0] - 4- -.C m c id (R -1-
EZ_ ]Sl u Or%&g%léﬁwglgl-ﬁ@rcaé Paflg‘ézgﬁ?r-ol-bsen%(}ﬁzester and []Zl]-(4,4ﬁ1§,9%etram&ﬁ§ll- (R

5- ((%0Br qp; BdRhtbrbpeny-phend PRIAY heit SR EQbewée ecRAY ?at@i@s:n{ﬂ[4-@z-789,

6. Onmol ) was di ssol ved 1n toluene 11S?“ZE;;O[TL). Triethylam ne (0.92nL, 6. 6mol )
was addedlorg-beptylewsarboyyldinpreerdympthsksarazpl-5Sakl-bieh¢nyl-43vH -ac@icaierbéthyl and
t he m xt L1 f 1. LR - 1= ( 2- Fl worQ- phenyl ) - et hanol
(0. 924g,eg{§’?’€vvn@r§l? ?V%%%ﬁggég‘gfojtg%g&?%é8?%3%@ %ln]E’\gﬁélsplés?@rS?%’gﬁat 85C for 3
hours, and then overnight at roomtenperature. The m xture was
concentrated, and the residue was diluted with dicloronethane and purified
by silica gel chromatography to give the title conpound.
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10Step 6:

(4" -{4-[ (R -1-(2-Fl uoro-phenyl) - et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-

yl}-2' - mewbybtogi7pdseny1l- 4-yl) -acetic acid ethyl ester [O0®2TQAJS2009/068106

[ 5- (4- Brono- 3- et hyl - phenyl) - 3- net hyl -i soxazol -4-yl]-carbamc acid

(R -1-(2- fluoro-phenyl)-ethyl ester (O. 3509 0. 80nmol ),

[4-(4,4,5 5-tetranet hyl [ 1, 3, 2] di oxabor ol an- i%qghenyl -acetic acid ethyl
e

ester (Examgje 56; §mt#9$1§0 f ivd éb&ﬂ,&rﬁlﬂsom eh¢ xy@rbgndamngrol ) were
conbi ne rged th N2 for 5
m nult esqngﬂgf sg”‘%sw)ﬁc}’ h%%%yp?aﬁa ai um( w&fﬂ%ﬁ jﬁﬁl;sdgu(g. 03\(I)Mg, 0. 04mmol )
was addqdusoqrﬁi%]bﬁhroméuopmemas (05337rgr, ed6atmcﬂpﬁ thetharidl (AnL) vid tegatasior K- up,

e T ) S S B0 J0E% Pl 55 B iSO QLRI 9 91V the
(4 {4 [ | e : - azol - 5-

5 térﬁég&fu&@%ﬁ 3231‘11%@5 ')ﬁ‘b{%%lgt&%l%q)g%éﬁ%{'tg%ég Ef&&% dR10TEMmBMhAd SRK
(4 {4 [WRys dnd meIélrgmnna)lapﬂemsﬁ):pze’aﬂedxqrwdrdyenMgﬁﬁhrdﬁi}er@d ed hghcensardzol - 5-y1

- 2'-neth acid ethyl ester (0.282g, 0.53mml) was
hydr ol yztgé}/‘(ﬁl]ttgorﬁﬁﬁ’io%?%% EH]Q?I n met hanol and water, and the crude

mat eri alpiAgs - b%h@pl&ﬁy@@-ﬁéﬁh@fi{s@&é%% H@b@okﬁlcgdc\/@aﬂd"ﬁ(i Bidifuceémpound.
Exanpl e 37: Synthesis of

2- (4' - { henylpetianolrecrp eagted)as é@&mﬂoy@mmla% notp 310 plfOVlde [5-(4-bromo-
rmt hl%l | % }-‘ﬁlmg{héﬁl oPLBNEY }ﬁl Cafbabd ac1dqe(tzhivyd1ﬂ%or ]Eﬂ?e?lly l 3 dLoompound 26)

2 (4 {4dobos(]aloﬂbw@fﬁg)ﬁlprl@m¢aaree[teml>by@af BodayplanbSitp 8; [rie(mtbfbmbmamis 5-y1}-
bi phenyl - 4 y1) nmet h propi oni ¢ aci d et hyl ester 30[ 00272] Pre ared as

descri beBeth-iseeapl-&y @ar@m;@a@ Usrigdiflaoraephepyl) st catenanst [§-(4.4,5,5 ;
P e e R e L s s Ll

aC| d et provids{4r{d- [p&(ﬁﬁfdﬁaﬁmmmmyl)-pmepwaalbomymmdﬁh]@-\tmhylh$dx|a2cﬂcﬁ-yl$t ep 2:
bi é?ﬂéngﬁf}éh%z Fl ga:ﬂ%‘ﬂ pmg?é ¥ g%g?r}gx ! bo lé?pg]qze?i]tét_erg%%dhgslcfelsél)é 2ol -5-y1}-
2- (4 {4E>«[ailn 6234FIS;£;9 pheny1l) - et hoxycar bonyI am no] - 3- et hyl -i soxazol - 5-y1} -

bi phenyl -4-y1)-2 | -propionic acid ethyl ester (0.5 Inmol) in Methanol
(50nL) viesample rséaswhws hf (44 [ 1162 HDiflogr cdph¢ret e etho Xy asbowtlhmaw | BN aqueous

Li OH t Anal yti cal
Covs | ndvekirorsea-Soy Py Fed Brackfie s B mToRARE - 6"t he reaction
was sti rij@gorat, 48&1@11@[\6@@%19{@&1011%@5 1¥H¥dMIE 1R S-DEHbEheAATktnbNast N HCL

(20nt) and extracted with EtOAc. The combined or ganic layers were washed
wi t FPOnatdsseritgdiiedxamapld Sdoncent rated, and the residue was purified by 10

R S T S A o
met hyl - lcﬁﬂmaplhen§})ythhnd1lwwﬂ@fwa,teéayaéscﬁbat in@@ﬁip% zm@pmﬁbra%)de &Je@ 1

(R -1-(2-Chloro-p henyl?ﬁé{et hanol [00274] 2'-Chl oroacetophenone
65mol ) bapopgpoyl)-p-met tlﬁ%ﬂ@B‘éylh@r@%ﬁa"é}érldlzk‘bihﬁ'@’(oﬁplwg) e@l}ézﬁfﬁbn wer e

comnbi ne 1.5n,
43rmIDI )q&dé’g”m %@ﬁ% pﬁﬁggn&ﬁgite %%%an%ﬁﬁéﬁlgggﬁggkm@%ﬁ@ -H_Eyl gr oom

t enpsr atretbyfisoxa30l-4ryhtdaetsumit/b i lv(é’.s4 didldech-plemgi])tdtiey| rbtet zurde[4v@s1 5/;6){ ked- up
with CH2C12 a The, or r. Was, co cenratedto give the title
conpound®t r%@?ﬁf 53 2]dipxpborpy ar%ylmg%wl} -aostifag fry SYRLY e raa%tf‘ﬁ Ocar bani ¢
aci d (R) r&w(ig(@ I'{ng['i 3? ARDEMYH-pIRIY -etlg_ﬁci/_eirb[) 317151]0 -3-methyl- 1]s_0xazol -5-yl}-

5-(4- rom) pheny1l) met hyl -1 soxazol car boxyl |c aci d (10g, nmol ) ,

(R) - 1- (plehybf-od)ptveny 49id ethiyhessér, WwdicBgyasd@drady2ed to theaichldsalesardbed i0Ond,
70mmol ) ,.and.d nyl phosphoryl azide (11.5g, 42mvl) were conbined in

t ol uene %"fﬁ@’ﬁ%fgﬁﬁy}stl rred 25at 90C for 1 hour. The nixture was

concent rdniple NS A esis 61 4\B52-Puidrolemeoxgiphengngel chronat ography
(0-30% Et oﬁ‘gpl n he&anes% gﬁg J|{\€-§I at ed product §IV\I/fas r?e)crystal lized in 5:1
hexanes :eibexysaebanylagnine —6ﬁeeiﬂwl-isexwlréodhhmmny%%)eacetle BgiddkionouppL C.

Chi r acel 98. 4% hexanes/ 1. 6% Et hanol . Major isonmer 27.9 mn mnor isoner
32.7 mnés Step 3:

[4-(4,4,5,5-Tetramet hyl4l, 3, 2] di oxabor ol an- 2-y1) - phenyl pacetic acid et hyl
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30ester [00276] Ethyl 4-bronophenyl acetate (9.72g, 40mmol ),

bi s(pi nacol at 0) di boron (12.2g, 48mmvl ), and potassium acetate

(18. 89, 1680rmwlg77888r e conbi ned in 1, 4-di oxane, and the mrCIUse@9MeROOUr ged
with N2 for 10 m nutes. 1,1 -Bis(diphenyl phosphino)ferrocene)-

di chl oropal  adiunm(11) (3.26g, 4.0mvl) was added, and the reaction was

heated to 80C for 24 hours, and at roomtenperature for 2 days. The m xture
was di | UPB#RIG Fhorpd’ @ﬁﬂloéX%Cﬁ@@h@@%Waﬁ refugag to frheflyeitt-ned or ganic |ayers

wer e vvazgg[ pthgn‘})ett ltse% td%ﬁé?@o%dlﬂ t5t3 brine, and then dried,

filtere e re5| s di ssolved in 5 CH2C12 and
filter eo[oashm cﬂJGIth‘rﬁho pbeﬂytb) 3- ermm-lmmcds4 chfwxli¢ adidted MS fluworesént r at ed,
and the crude mat r|aI vvas purified by sjlica_gel ro raphy(O 30%
Et 0AC i r{nﬁﬁswmé@} yhiethagr el WHE r?wqdeascdéﬁﬁa@aﬁal S%bleg6 30 provide>-

(1) 2B i Roro e ) ShpeNa i oel DAoL Orv%?r\g%oré.mﬁétn&y-bmgzol -5-

yl}- blpheny 4-yl)-acetic ester 10
[5 (4- Bre(bhrsdeﬁthenyl) 3 met hyl -i soxazol -4-yl]-carbam ¢ acid (R)-1-(2-chl oro-

h 1 th t 3.00, ,6.9 | )
Doty B o 3 preea e SbR Ay Fsiraple 36,50 O gddshrpmaaberyd) dei o
et hyl esfh&h%l(-@o;?agol z.ygmmaa}mc dhaL xRy BUBr ) hoRTRskpakd pol un 1)

(0. 25q, sodi um bi carbonate (1.7 were conbined in
DVE (30r{ﬂ)4 iaﬁ@etmmtf(ﬂdhﬁﬂ,]dlan@wmn ﬂeébphml]mgtlmmd el QMtwm)@amd 2

hour After e e cru silica gel
chr ot QPR G b BRSPS PR AR R L e e s 'S
(4" - {4- [i6dRnzdl=1-2H Bipengt-phenycklic aélh@nm 3stbro Ml A A ydgol yRidhy |thel fakazol -

y1} - bi phenyl -4-yl)-acetic acid [00278] 4'-

{261 LI( Fl?%-dfs‘(fﬁleéhﬂl)g?‘%fnb]ﬁéﬁyﬁt)ell?ézt hoxycar bonyl ani no] - 3- net hyl - i soxazol dSH%} o
treated wdt%ﬁlflgt% h?ﬂ&ﬁ%}%?o 'g‘éﬁ %g @gpg{r%éﬁ%ylgﬁtﬁgﬁéa}bb@l%%]\%25 stirred
at 60C. niethgl-isoxsrol-5eyd} -piphengkd-yl)reetic itid (Conund.41kxanpl e 39: Synt hesi s
of 2-(4 --ZChIo henyl ar | ami noj - 3-

met h&?f-.lg@iﬂ (R) (f}foab‘FtBH %@W%iﬁ{ u?ﬂﬂ\@i(lﬁfﬁ E’e it BPﬁe@ygi%tf‘ﬁm(l@%rrpound 28)
255t ep ]descrlbed in Exarnpl 55.

2- Met hyl -2-[4-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an- 2-y1) - phenyl1] -

pr opi OnI[0,03aC]I5d(4ebIh;ﬂO Iﬂmlyk) -3F mem?gisoﬂrzetra‘mdbasylmm arse (3, Exarrpl e 18

lt;ISIS?gI ﬁ éﬁﬁ‘ﬂ glje&pzﬁgtsgagl were mn%égéﬁg SRLBM & ]%(arnplee gg' 3gtepe? 0 prOVlrgie [5-(4-

2- (4" - { 4rbhB)phdny£3 GhtRY IO PRV t%ﬂ%ﬁ@@é Baow! A Redo-sh 'e§t@1vaO| 5-
30yl | - bi pheﬁz)pJIl 4>(?_ Zﬂgl)j;metS -pr%),p]l oni c aC|1d gﬂmhyl estoer qug Pr epar ed

as ddscrif3ed HQMOEX@T@?I@@KE@dUIStdéﬁﬂ@GdlSﬂ Rgpmple 36, Step 6, [5-(4- bean phenyl)- -
5-(4-br i z0)l m
ER) o CoRRy s L SRR sl SRR e S8 or . step

tetrarnethyl [1,3 2]d10xaborolan 2-yl)-phenyl]-acetic acid ethyl ester were reacted to
2 (4" -{4-[( 2- Chl or.o- pheny1l) - et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-

y1}- bi pﬁéﬂwe Eﬂ;{%)[l iZﬁéilﬂWmmhsmlbﬁth@Xa@irlapr{ymaqlr3ﬂeélaéﬂ%aasl X¥scribed in
Exanpl e b%glzeg ﬁf})lc?rac% & Q&%%fh&ﬁ% ster, which was h drolyﬁed éo the achd as. described i in 5 -y1}

{4-[ (R - phenyl) oxycar onyl Am o I soxazo

- bi phenylixafapyd 34, E{aspel hyl - 5propionic acid ethyl ester. Exarrpl e 40:

Synt hesi s of 4-, -1-(2-FE r.0- phenyl) - et hoxyc am noj - 3-

met hy! - @%&'&ﬁg Syiithe E%@ﬁyﬁﬁk@gﬁ)g e 6?31&'6‘5%%2‘%{’ é‘“ Mpound 29)
[ 00282] ﬁ@ﬂh&ﬂ%?ﬂzoﬁ-@?lpbﬁﬂﬁﬂ I-§- ea'fc@ﬁb hewd (Wnﬁiﬁﬁ%'&)% Step 6,

[ 5- (4- bronop- phenyl) - |soxazol -4-yl]-carbam ¢ acid

(R) - 1- (F0631816Y,6- @ﬂempﬂqetqmwbnee‘gamedm@d t@ 1 ridtohdiflu@rophenyl)ethan-1-ol as

10[ 4- (4, 5-t.e thyl -[1, 3, 2] di oxabor ol an-2-y1) - phenyl] - propi oni ¢ acid
ethyl es e@‘f‘rﬂiﬁgﬂ%h ne]te% to provide

2- (%0~ { 40d309p)5- M- brdndo- b Bo@ethi)-isekrysamberyiadsidald B(et hyl i soxazol - 5-y
1}- prhggﬁlﬁs-gﬂ - -rr%%ﬁgl) prop%oﬁl c acid et hﬂ?’l ester, WI("II ch was g/drol yzed

to the &b @prashmB@nhmbécplmr@@aﬁtsd as dapcrildeip Eample 36, Step 5 to provide [
(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid 1-(2,6-difluoro-phenyl)-ethyl

ester.
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Exanpl e 41: Synthesis of

2-(4"-{4-[ (R -1-(2-Fluoro-phenyl) - et hoxycar bonyl am no] - 3-

15net hyl -WearH20883- y1} - bi phenyl - 4-y1) - propi oni ¢ aci d ( Eompsaend/085)e [ 00283]
2-[4-(4,4,5, 5 Tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-y1) - pheny1] - propi oni ¢ aci d

et hyl ester was prepared according to the procedure described in Exanple 18

usi ng 2-(4-bronophenyl)-propionic_acid ethyl ester and
bi s( pi nd®@rYtky)lemies %‘ﬁ prqogdog 4psqribrd swErgnilp 0 pyter 8diir@-tremernhsed)n

Exanpl e carbam c
acid ( R)‘ﬁ‘%m(@g‘?’?‘ﬁglr% ﬁh%ﬁba%@g? ﬁﬁh&éfbs’@rr n@p ﬁﬁ%ﬂ, Etgﬁ%% dash:

tetr arrettlatydrﬂéthﬁ [2]m]dmbl@drolaamﬂa-phényphmyl&helﬂredml ostecwaeirchoaidnygl ester
were reacte

(o (R riovide RSO pheifagroaimmdy ctenurytendamipol methgrispaestzrsl 5.

yl}-Bi phg&y fayt dﬂao@ﬁ@%@@th 1@&&%@&@%&@ FlezeWee)ﬁ{éa\eﬁﬁasmégé ﬁJemd to the
acid as des ?’ tep 3 S5Exanpl e 42: Synthesis

2- (4" - { £{apiR)e 34, (S2epChl or o- pheny1) - et hoxycar bonyl am no] - 3-

o SRR p st BLE e LB SRRSHIE) 00205

[ 5- (4- brﬁlﬁ&&hﬁ Y IpipRe LY acdthOacdd ﬂﬁﬂﬂdﬁ banm ¢ acid
(R -1- (2l chiloros}phelny nyrgtﬂ%acester g¢n?j ]2) ?4 5, 5-

t et r amret(Pp2d IFdloniny bk @mﬂedmra egeripey npﬁéwynl]: 3@: Sipp 6nﬁ5c(4ehr0n110611hh19!}’1)-ést er

ted to 30
e ok RS- o A YR A (B ArmbS Y ety £8P A eSS dgametiyts
y1} - bi |0l{enyﬂ]d&xafﬂo)roltaﬁapylglph@ya]cadéuea&mIethﬁﬁb@ér wwelr&i@te‘dﬁs phwﬂdeo{éy{}ad to the
acid as described in Exa e 17, Step SX_nt hesi s of
[5- (4 - AyYahghit @R L- Bh%é%XmWY@nﬁ’E@W@Xﬁzgggé{ﬂd?lpm Pyl casdsigrcdd aci d

(R - 1- ( Z550L.9L0RA ared as
g e T R
[ 5- (4- brExmnnﬂhémyS)ynﬂrelsistolﬁ){#'l-[39Mathil—44((9.1]l-asmjdaarhax}aarhbnylammo)-

(R -1-(2-chl oro- phen ’Zﬂ’a hY ester _and 4- 5 g/anorret hyl phenyl bor oni ¢ aci d.
Examgl e 1gmcaz o é/ 4-ylj-acetic acid (Compound

[5-(4"- ? @Myl@em)ibﬁgﬂdne‘lanﬁ %9;)‘ &)- Q‘%ﬁ&bﬂzl ¢l§9%§§£¢*bof’o‘li>ﬂilrle w&@?é&%f@dcas acid
(R -1-(2-fluoro-phHenyl)-ethyl ester (Co nd 62) Prepared as
descr i betsirbetbuakpirepl8 6,5, Sepp t6 puswmtﬁg(R) 1 -0- Tolyl ethanol

5-(4-Db - 1) - 3- et i | - 4- I

(R 1- (20PRiIor i PR py e B e e AT o aen P shargbor oni o
acid. ExmbewaR: readtdd R&fb&iRY in Example 36, Step 5 to provide [5-(4-bromo-phenyl)-
13- Met hyl - 544' 42H-tetrazol -5-yl nmet hyl ) - bi phenyl - 4-y1] -

i s0X4z ol 3-methy]-isoapdhrtid]- a@b@fn(CF%)Cldl(R()Zl- @%lek@ihplr@twl )-ethyl ester (Corrpound
63) 100§§ d-li*ootllﬁw%?%tlﬂ%' 9&e§urﬁ deit‘)rlbgd ]t:“ﬁ ple 36 Ste%P [2 géllltirorno

[ 5- (4 -Trsoxaz acid

(R-1- (ZnéthyllQTs@ca@BBmyl])caﬂiaMb a@at(Ry l(oOtoii}QCbﬂlyl Qstérdanno(d) (41405, S@éttaamehﬂ5 m.)
15was added_ di butyltin oxide ﬁO 0llg,. 0. 04mmol ), foll owed by
azi dotr |[r1rés%91|0§atroaﬂ1én(20vlbpmny TrasBeaeH pthyh prier were F%aét?tdﬂ@ﬁr%a@ &t red at

100C forp, &, oMl K@{g r}ggg?lghaﬂoﬂﬁ fb%ﬁ?laﬂﬁncngahﬂ@fg ga Oﬂfﬂ\’/ eﬁloiy EI}E%C%QE acidne

m Xture was” co he’ resi due was d and washed
W t heswateghyl @ptdr, vhichewasTinelray gaintiochd e ns dessrilokrd ieExamglcdh Sempt2.at ed, and t he

e T e 408 P B8 Y Bl RRT B R o et b b GEPOUN
13- Met hﬁhetﬁﬂ?ﬂlsf}gﬁo’i %I}fl?-%ﬁlheﬁyﬂk-?:ﬁtﬁ%gioﬂé RO&MWBlaster¥dhers - Compound 47

i soxazol -4-y1}-carbamc aci chl oro-phenyl) -ethyl ester (Conpound
64) [002«8@1]C61nppam¢48)as descri bed in Exanpl e 45 using

phen | -i soxazol - 4-yl]-carbani c acid
(R) 1 ( ﬁgf ?ﬁ‘\’g 1191 é%{'hﬁmﬁé‘%"é‘?a%{ﬁ%h‘aﬁleﬁttgfrl met hyl si | ane. 25 Exanpl e
A7: Ry nt[b@%]& _Bidhdlgh bpidcRkidletRi1eRK%t ¢ B (10X YH{oPORYd cﬁgﬂol%li'm
i soxazol - 5-y1] g{)l henOy§ &%q)t%f pacetl C algiil (Cg %gljnd 37) Step 1
(R -1- pﬁmydmfh@n&ﬂo mL) and cooled to -78°C. Sodium bls(trlmethylsﬂyl)amlde (2M in
tetrahydrofuran; 53.5mL, 107mmol) was added, and the mixture was stirred for 1 hour at -

78°C. lodomethane (2.814mL, 45.1mmol) was added, and the reaction was slowly
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[ 00290] To acetophenone (19.47nL, 166.6mmol) in THF (100nL) was added
(S)-(-)-2- nethyl -CBS-oxazaborolidine (4.62g, 16.6mmol), and the reaction
was cool ewlot20100Z78830 Bor ane net hyl sul fide conpl ex (2M iPAT/INEG09HE8TG
100mmol ) was added over 15 minutes, and the reaction was stirred at room
tenperature. Aqueous work-up gave the title conpound. Step 2:

[ 5- (4- Bronp- phenyl ) - 3-net hyl -i soxazol -4-yl]-carbam c acid (R)-1-phenyl et hyl
est er [ OvROEf terqom BppeityEang syrgl Wﬁf‘/ti Yaixpire was eenaspikdted.andci d (259,

88. 7mmol,) . I.n: a | i : 1),

Foi | ovedpitid® s RSl R0 2GHE bS8 Ay et raibned ST )
(R-(+) -v&atahe]rdyhrﬁbméid thd:n:dlﬁmif at(d]cbnﬁemltr,ateﬁY Lgﬁmmid)e niasr A e purified by hed
reaction was stirred at 75C for ours. e mxture was partjtione

bot ween SHG/&L SHAMRETRHY ((P'ilﬁt/‘élf:téﬁct lﬁrhaﬁ%ﬁ?%@meetﬂevﬂs QRIS | ayer was
extract ht 5 EH 4 o- s i organic |layers were dried over
N)SSO%, ﬁile]\[ﬂégéjg and Oc@%g?mgﬁgiﬁ% gégi vegt hia ti tl>/e conpound. | 10St \ép 3.

14" 43- MHO1396] -Prefar®R) actophentpl the proorduradbsenpedm ramyls 0x$tzph uSng 2H4bi pheny1-

ffSy(1 11 gr g%gé)ﬁg‘bﬁﬁ%o\gql%fe%ﬁ%ﬁh&g%i%a -4-yl]-carbamc acid
R) - 1- . \ : i
(R prSi,@%[?ai Ql(hlﬁrotﬁrﬁ);]iﬁfe[ngﬁg%gfﬂﬂlyiﬂmi@hhe

[4-(4,4,5 etrane di 0xabor ol an-2-y1) - phenyl] -acetic acid ethyl
ester (32§27112FERINQ-phenyDsprdpiomebict0P®Na: 2 1§B8mobgn d3ggamethpneellmils

o nubbe. et YRk BRBy-ef el Tol BB hiolab )

(2.139, (8.298m0b Brtas!) adgdatke 0aBs hliguteEatd tHRIeNAiSn Pk gededbtBoM2 for an
additional 10 mnutes and then stirred at 90C overnight. The m xture was
partiti dpeaCBBrGEs] houp Abheméxtypovasdhen ¢amecigitrsond drigd apdgiagcesm iact ed with
Et OAc. T 1 nic |layers were washed with H20, 20dried over
MySO4, fé?ﬁ{eh(ré’e ?Qgﬁlg&%gﬁcent rated, and the residue was purified by silica

gel chr dStap dg(4anh9)-3-R-0ABHmaweplenghquo piviny 1] t4omgihsd-Stpleenyl-bk £zotidipp2und. St ep
4 .

121' 43- Né'™y 1- 4- ((R) - 1- phenyl - et hoxycar bonyl ami no) -i soxazol - 5-y1] - bi pheny1-
4-y1} - aGhfshg @RI )293dth 105 Bh SHE PRI LA 348g, 1. |

a7 4h e G e B A A e, (03954 Semmpl) was

255- y1] -dissphedyn tetralyldrofucat (20mdig iadd evdigd toegB%:. f-Baigyllith@mmol.9Miin 3: 1

MeOH: H2 300 S ded lithi hydr.oxi de. (8. 3g,. 1 1), Lhe
Yoavt | oesaiess T2 BB il A i iRt b e

aci di fi ed(apehrRaphdryl ioRet WeRTcED BA0g, ANIRNFALL) inl REraRFHISRKM (1808 Was
extract ed(vvi t h EFO@)%;ﬁ%Ot e Qongilined %r gani c I)g;(er?%re wadshedl)wi th H20,
dri €d owess adgsband thd reegtion, wasntined fraftmanted. e giixtera wes eane¢ndragl, conpound.
Mass spec., .dat a = .4 anmpl 8:.. Synthesis .

1 43 verRyACSChRE pxrdr SRER RO CCUHS Bbanic tayer vas

I soxazolseparyitkll- drigahenydondentdatedrefd ihe cariethnAt&oirpaisMarididd bl 0029441

( 3- Bronp- phenyl ) - acet i c acid ethyl ester_and bis(pinacol ato)di boron were
react ed HETHBERPIH@-73v0 BAfs IR hagney tpgbygitye diastercomers as separated

e nyl” odrediel dHBRER AT it FLERERALANTPae ot oA IMITTIC 17 “step

2, [5- (DibstoromphBrvdk)thSsecbmipiloydhetits oxmz off-the ydlhimaar bam ¢ aci d

R) - 1- |- eth . 13-(4,4 - hyl - )
1 3, 2 ek So b antShghy - smbhgir s DB S trateghy dd i dioggporotan-
?hsggr %@Wh%{iﬁ?—%%ﬂ%ﬂ?ldxﬁ%lﬂﬁﬂﬂanedi chloride were reacted to provide
((R-1- nb@é}alDi@sﬂemww@e Rydparedres Jdessibrd roExBnpia b- Bicp Bewing-(3Ryp5)-3-[Eeet i ¢

igl dSte égxgbrgr?}%%&%bégﬁm@ﬁéeﬁ%ﬂ&g gp%gpgllgo;arz]oeli 11(1:-|2(-jonaes(Dgaes§e%olnl?eerdA)l andExarrpl €
4" 43 MethiybmdddiRbydibdrbgny! - et hoxycar bonyl ami no) -

i soxazol - 5-yél.- bi phenyl - 4- carboxylic acid (Conpound 44) [00296% Fol | owi ng
t he prodetddtdigsisreqnrrdB i Rraprisdyl describedsinelgxample 5. $tap Bruoms(HRSny-3)[23-

met hyl - i | - 4- -car ] | R) -.1- phenyl et hyls. est er -

ot hoxyc o Baop e sy A koA b RO 25 PR B S)

4" 43- mettiy(pmdddlRpydibgbeny! -

15et hoxycar bonyl am no) -i soxazol - 5-y1] - bi phenyl - 4-carboxylic acid et hyl
ester, which was hydrolyzed to the acid as described in Exanple 17, Step 3.
Exanpl e 50: Synt hesis of 63 -

(4'-{4-[1-(2, 6-Di chl oro-phenyl) - et hoxycar bonyl am no] - 3-

met hyl -i soxazol - 5-y1}- bi phenyl -4-y1)-acetic acid (Conmpound 32)



[ 00297] Follow ng the procedure described in Exanple 36, Step 5, 5-(4'-
20et hoxycar bonyl net hyl - bi phenyl-4-y1)-3-net hyl -i soxazol e- 4-carboxylic acid
and 1-(2,%0 2dioaliFsssophenyl ) et hanol were reacted to proviPG&/US2009/068106
(4'-{4-[1-(2, 6-dichl oro-phenyl) -

et hoxycar bonyl am no] - 3- et hyl -i soxazol - 5-y1} - bi phenyl-4-y1l)-acetic acid
ethyl ester, which was hydrolﬁzed to the acid as described in Exanple 34,

Step 2. %ﬁp(%l\/@j_hyl@{ft'ﬂm@ BF2-((4R,5S)-4-methyl-2-o0x0-5-phenyl-oxazolidin-3-

2-(4

2510t hy S ORaSUNEDIARRSE PRTKO o B ERBERERAT ) ATRBL Fichlorarobeptlin
33) [ 00249Byl ésteirl oW ng t he procedure descrl bed in Exanple 36, Step 6,
Do sty hpredob Bt 5P Sl 531518623, a5 L

[ 4- (% 4, RetRy 1t§k;ﬁélf/§ac e[4L([11 45 g]tglré'ﬁ)l(@ff?ﬁr[@l3@]d%x¥go)rolgﬁ9n§’l}-l)h&{y@]p' onic acid

ethyl ester” we provi d

go( 4" - {@Fﬁl@yllﬂ@?dﬂdﬂ?ﬁ@nphlémy&}reoetehe\wnéib%wom nlm]nyg %?ﬁﬁllwl— : o
i soxazo me -propionjc acid e ester, ic

was hydrSTyFaH B eanEe i B P ot et 367 Gt ep 7. Bxanpi e 82

Synt hesi|§394] Didstef ébrhdrI = Prdpdrodlayd AEQRTBEE HYEA 1898 YR as GQEIMQS«JDRBS }-43-

met hyl -i soxazol y1l}-bi phenyl -4-y1)-acetic acid (Conpound 34) [00299]

(S) - 1- ( methyleY- thph’éﬁy{@)[4e(t4k’ﬂa$16+tetwalseﬂp§rle[[b§r?ddloadmlsoldnﬁgylb-ph@m’é]) procedur e

(R <y ThonBny R Resioing a8s Pl sl R BB and b O SRR GRS DR s S Eeur o

descri begbxapolEkaIthebadfic adll €R)-H(2-2hlofo-phenyl)-cthyl ester.
Set hoxycar bonyl net h%l - bi Ehen y1l-4-y1)-3-nethyl -i soxazol e-4-carboxylic acid
and (S)-Step 7: 244 udriéRy ;ﬁil)loéq nhmﬁl) pibosy¢axhendaminp | }-aiethyd-isoxazol-5-

gfhoiéci&%ﬁﬁ%egﬂgkp%{aﬁgﬁy%{- I soxazol - 5-y1} - bi phenyl-4-yl)-acetic acid

et hyl egqomss3] Diasteheonns Mycﬂr@ayezleﬂ describbé uan:a:inlﬁs 3de$ep R hedgi(B-nkxiaiyd-e 34,
ﬁf gr’)]ézph{é‘nw yle&nﬁa)&ﬁ%ﬁ? nt he #;?QOES %heny oxazoh 1n 3 yl) 2-oxo-cthyl]-

10met hylyihiR@¥RZ 94 r RoYabbt-BlPPEM M ¥ H) (RIGeLLGIA6L APQHAG35) [00301]
(S)-1- (ZI%hlgrog%heﬁy -e?ﬁgno I&as p#egar%d as Jggég?be I n Exanpl e 35,
Step 1 wﬂumgxahn@h$broacetophenone and

(R) - :)[E% bor ol di,ne. 31?

[ 5- (4 N ﬁfﬁ‘mﬂ fﬁﬁpafeg&ﬁgﬁ%ﬂ“bg‘? ool A teng pgine (-methyl-s-

(S tS) 15( 2e4¢il- ﬁfSe QE(I/AI]R 581 hetBAIEEx M8 phBEERAERSi IAS3 98ST0kbethyl|n Exanpl e 36,
ep usi ng 5- -

15et2ﬁox;}n@lremhﬂdyk&etShwmbﬂpﬁbeﬂ}barmcylmyi(R)ﬁe&2k®110rpsxhﬂ@21bpélyhe&§%tr boxylic acid

and (S)- 0- phenyl) - et hanol . [00303] Followi ng the procedure

descri b e 36, Step 6, [5-(4-Dbrono-phenyl)- 3-

met hyl - IEQXﬂ[Zl@|644Sylitheﬁ§i6b(6m(ﬂllﬁQ)i-4i {@E[IRﬂ-i((Z:chlﬂr@IIﬂreﬂ?Bnyl) ethyl ester and

[444,4,5,5- tetranmethyl -[1, 3, 2] di oxaboral an-2-y1) Phen ]-acetic acid ethyl

ester wethoxysaphanylaminof3rmethy 1S(mfazol-§zy_l} blphenyl 4-y) acetic acid (Compound

[ (S)-1-(g&chl oro-phenyl) - et hoxycar bonyl am no] - 3- net hyl - i soxazol - 5-y1} -

bi phenyl -)f-yl)-aceti c acid ethyl ester, which was hydrol yzed to the acid as

descxsi bgob3ss) PE»H@WplhgthBAprochmps Qescithainnl Exabyple Bynlt-lb‘reﬁios2 oﬁllorobenzmc acid

}EL 4a§gt I( czgn Lo ?@g }la{grxe%%%?eggtgé%gg qn 2 )brorngﬂi-ch oro %ﬁzaoz hlorl(yi qn henyl -4-y1
[5-(4- Brv@a[mem&f‘\\&gtﬁ 33ndRYBMind-5@XA&Qic 4ol Heufakharoorédid 242 $hbps2- benzyl

ester

1e£sgerg(rn T

chloro-benzoyl)-3-[(E)-methylimino]-butyric acid methyl ester. 2-(4-Bromo-2-chloro-
benzoyl)-3-[(E)-methylimino]-butyric acid methyl ester and hydroxylamine hydrochloride
30 were then reacted to provide 5-(4-bromo-2-chloro-phenyl)-3-methyl-isoxazole-4-
carboxylic acid methyl ester. Following Example 36, Step 4, 5-(4-bromo-2-chloro-
phenyl)-3-methyl-isoxazole-4-carboxylic acid methyl ester was hydrolyzed to 5-(4-bromo-
2-chloro-phenyl)-3-methyl-isoxazole-4-carboxylic acid. 5-(4-Bromo-2-chloro-phenyl)-3-
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was prepared as described in Exanple 36, Step 5 using

5- (4- br ono- phenyl) - 3- et hyl i soxazol e- 4-carboxylic acid and chl orobenzyl

al cohol . WOQ805)774881 | owi ng t he procedure descri bed i n Eramflse0i36¢818t ep 6,
[ 5- (4- brono- phenyl) - 3- net hyl -i soxazol -4-yl]-carbam c acid 2-chl oro-benzyl
ester and [4-(4,4,5,5-tetranethyl- 30

[1, 3, 2] di oxabor ol an-2-y1)-phenyl]-acetic acid ethyl ester were reacted to
provi de Mathylgisgxazole-4-carboxylic acid and (R)-1-(2-chloro-phenyl)-cthanol were then reacted

hl 1
et o SERBSGRERAML 36 10 3% BRVIC L HAR0 el Sh MG o
Exanpl e 1&6(,212&'[—499#] -lkarbaEKam&h QRBB-(%ﬁhlmw}deg@l)eéthyl ester.
4 441 uor o et hoxycar
§ret h§/I |[§‘§}>‘?‘QZF& OB’I%gf}helBF‘iPﬁa 9|de&9r5}vi§1¥%ﬁ>é%m %"%‘ele %&?ﬁém{amga% <19®306]
2", 35 D'Hh' H)ﬂS @arﬁ@th PRENGHR &Ql - Arttfhic %0131 (b c'h[br?%hgﬂgpéthgflle’r&fgr)an

treat ed wth” sodi u bor ohyd (0. 090g 37mm| the reaction was
stirred (84, frﬁ}mﬁnra'ﬁletﬂanﬂéﬁa&]dm&atfomla@a yﬁ pluﬁwl;] acTheaml xthy! estavaserpegatictli oned

bet ween dicl oro ane ani c .l aye € a ‘ated,
r 1 oa. ovBP g AP A LR b Rab e CEHET <frepBY Ehindl S

1-(2, 3- Cibcfﬂa!ﬂ&ltﬁy?t@gﬂe@ﬁ BimpaRtic abidQ@aR1 bster, which was hydrolyzed to the acid as
5- (4- brono- phen net hyl - i soxazol e-4-carboxylic acid and

1-(2, 3- dieﬁ¢rd®d@1p)ﬁémlll)i‘3ét @ndl were reacted as described in Exarrpl e 36,

et 1. (BB sr et B £y AR B o B - S b i S edur o
descr i baflethyl-fFsR4%1-8- }aﬁblﬁeﬁpl @yl)Llﬁ:tMc Rcio 1;1)502
met hyl -i soxazol - 4‘?%% -carbamc acid éZ 3-difluoro enyl)-ethyl ester and

[444 4, 5003371 tRsepag Sr@ﬁﬁmbeé D AR Epos StCR- 123113%1§3 @ﬁ@ﬁyij[élééétﬁ% aci d et hyl

t
Car S o b ERFTTR HERLONLAR 2y phenlLisoxazol d-ylicabangicacid R)-1-0 1 oo
} - 15Dbighheoyphedyl y-dthybesedriaad aqndarahhyﬂengbblﬁanmmmldh was hydrolyzed to the

C4 e b pn S EAES hlerort i S8 noheast "' > ©
met hyl - Iéﬂ&@égg%og.tygp |- Bhﬁ&ylgr.ﬁoyéy)ol.gw bgpn’éﬁym &S%maua&d?@om oundl 00309]

2", 4" -difl henone was reduced Iuorophenyl) et hanol as
20descrlﬂied in Exanpl e 55. [00310]

ai 11 wor IHERYOTEE R F Piestuies e abedl BRI i o TR B PSR TS 5 1o

provi de dng4éal bé&ﬂﬁd@&%&é&aé’&t@%&whe 4%@@@&9@@&5%@@& bRIBtige, amiich
1- (2, 4-di fl uoro-phenyl)-ethyl ester. [00311] Follow ng the pr ‘ocedur e

des c2}0|h b ewias therBseaetpd e/1th6- msthef}:ﬂneno-[ogt 2-40¢j¢ epid-pibylyester B provide 2-(4- |
25
e g S A AR b o

et hyl e&ﬂlﬁfro-\beﬁ;ﬁ)yll)eﬁq?@gdndﬂ@ylﬁﬁl(ﬁu] -Bétyric acid methyl ester and hydroxylarmne
(4 (2,4-Difluoro-phenyl)-et hoxgcar bonyl am no] - 3- et hyl - i soxazol -5-y1

- bi phéwlrQChl%ﬂ)% wegethen r%a@reé aétdﬁwbé frekxanybe 86, StaR 3 m/aliom 2ed-to the acid
d 0
as escrﬂf@?g Fhlor gﬂ%{lﬁ% %etﬁ&ﬁﬁo%zp% Hﬁ%@iﬁw@u&d &m&pgs%rswﬂlch was

4'-{4 h
<(at hozfﬁycc[athhomdrahymd)tb 5364|mbfc1);>|-3 clslorapgltdny b- 3¢tk thiyl -ploe @yl e-4-cybpx glieddit asaci d

Co 0312 4 t dt
(201 1 it i ERRBRY pRe NP o T BIonsY S L OB e P e o A5, [ 00313
5- (4-Br %&Pﬁ@x&a aid (rs)twi chl%ﬁ?( &g il REXMbAGe A Horhd [51 L%OMouor 0- 4-

met hoxyphenyl ) et han- wer e react as described in Exanple 36, Step 5 to

provi de 3- &lommlebybfﬁemahghysb;az@l ﬁﬁtl}agdrbarsmmzicﬂR)4-@21qlﬂmrafp®amylbre‘dnwl d
1(2f|uoo4rre 0 he t hyl ester. [00314] Follow ng the procedure
descri beatt S $5H ?‘gxs%a ¥l%)6 é?e - (4- br ono- pheny1) - 3-

met hyl - '[MﬁzfQﬂl'o%ﬁl fhe %@ddééﬁﬂe%e@&ib@d in Ezarﬁlblel% Otép rre[tst(qwoﬂbeyma)met hy!

ester and [4- 5-tetranet hyl - di oxabor ol an- 2- ? phenyl] -acetic
aci d et mblenjel%ﬁernethﬂrléoxa@ebﬂ@ﬂ @@Q?@llﬁﬂ@dl( 1-(2-chloro-phenyl)-cthyl ester and [4-

(4" - {4 [ A5 Lo Byt TR Ya RIS Y A AR AL RN BT P Qb3 B TR
to provide (2'-chloro-4'-{4-[(R)-1-(2-chloro-phenyl)-ethoxycarbonylamino]-3-methyl-
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i soxazol - 5-y1}-bi phenyl -4-yl)-acetic acid ethyl ester, which was hydrol yzed
to the acid as described in Exanple 34, Step 2. Exanple 58.: Synthesis of
(4' - {441-w0,2610Di7748a0r 0- phenyl ) - et hoxycar bonyl am no] - 3- PCT/US2009/068106

met hyl -i soxazol - 5-y1}- bi phenyl - 4-y1)-acetic acid (Conmpound 41) 15[ 00315]
2',5 -Difluoroacet ophenone was reduced to 1-(2,5-D fluorophenyl)ethanol as
descrlbed i n Exanmpl e 55.

5- (4- br dﬁﬁjﬁamw})blehwi H;MI) i“‘é’ﬁk agidicehyd cxier Bdvap was hydradyzeddo thepacsl as

di fl uor O(%E%Q%h)ﬁw%@ﬁenyﬁépgeam ed as described in Exanple 36, Step 5 to

provi de br ono- met hyl -i soxazol - 4-y1] -carbam c acid

1-(2, 5- @idm@e@%’pﬂﬂiﬂaé&hs of (hy-l{4-({e§R)er-(2 zmlmthyﬁeﬂthmycm@dnbmmmpedure
descri bed in Exanp br onp- phen

-3-
met hyl - |@W&kﬁp"%"yﬁylkgr‘ggﬂ’i"cb‘&’@feﬂlyll“'(li Ace e ?‘F‘Gééﬁ‘)‘ﬁb’ﬁéw PPethyl ester and
[ 444,54, Soaa0) tikdilo WW%'M iaf‘d'oeém%l g RMBRCI A Alipts ¥é - RBRRBYLhusGstiLHyRci d et hyl
ester were reacted to

rovid
(4" - { 4- [chidrRlesmdiokilybeldenpdremsre re st duor poar dodrprame -3 d]uoBe-tredoy| chlswdeazol - 5-y1

- bi he ace t hyl . est whi ch, wa r ol ed,t he acid
b SemenT vt T BB S Gl 2Ol it Ml g PR ad 24 2!
4 {44 Loy |

ot h§/| Ebggtégiﬁwgb%igm p@g@f)heigu%ﬁmg]gg???}fﬁp e %Btgﬁ nd a3y 503 18]

2", 6 duﬂuom@bela?@et)oio br@mehy)\mnqb El@@lam@nrsﬂ(ﬂeeemrrdllwdr@w&ﬁemyt)et han- 1- ol

as SCrl

2 e ThRRSRA P ey Ror A 0088 in Bl s S emgsifes-o.

di f1 uor Qﬁbleaw Nledrbahchy pB-Mehel-keaebedd- eeﬁrb@@&ﬁrabfdedethy”ll dswanphieh 3@s Step 5
to provide [5- (4-Dbronp-phenyl)- 3- hyl - i soxazol - 4- carbam c. aC| d

1- (2, 6- dh¢n %&r@ymdetﬁﬁw oRpH3- élg@@rphepmbészthvb}spw%gjW@OW lscsitlizse

(rjneetsﬁ;: bﬁ%%%%zegﬁ&g%@fé ?%Ieﬁlgrc%a(é[% i:n% gr@ﬂg} ﬂb%g)fl) ml%fhﬁ/y S)Oxaztoflwl ester and

[ 444, 4, FabboxyBt acadahdhyﬂﬂll (BcRprhi- phmlyl)rem}hm} Renpchpagpdeoytdvide Bi-(4Baanat et hyl

ester wer e rea ovi de

(4 164 [31 {oog e éépgt{lblrﬂé%f‘f?l -&vHosaReamip afig I (Bl orchioraebh ey - p8¥kazol - 5-y1
- 5bi Q@&pgi décﬁ%dlﬁ%{lﬁ‘)l@% ¢iefyyl ester, which was hydrolyzed to the

aC| d as described in 34, "Step 2. Exarrpl e 60: Synthesis of

14" 43- MHoM3]- FZM@R)nth-hpIpawﬁﬂuretdhwgbcénbﬁwhpinﬁﬁ@tep 6, [5-(4-bromo-3-fluoro-

the. pr odbub e andRrT Ml IS B0 R RNy by iR 1y 15
10net hylgissnxadfimeliny-F1 3¢ 1@@560@01@1@-'2@111 Bien%i]%@ﬂyéa@tew c&tvdre Adadted
[2-(4,4,5,5-tetramet hyl - 2] di oxabor ol an- 2- ]p3eny1] acetic acid

et hya0 egp @rovwéﬁr@ I{@é((&)éd(%@ll@]omheaﬁl)-{ethoz;gcarbonylarmno methyl-isoxazol-5-
st S e s S TSR el L S g S

Exanpl e c&écrlb‘éﬁe@EZamﬁé@nﬁpStepG'l Synt he5| s of
14' 43- Met hyl - 44% % 1-o0- tolxl et hoxycar bonyl am no)
15i soxaZoyansplo 68LPYIHBRS]S 0 y{i‘}[iglrét@t,cIHBI"UP{'W%%HHY%?‘"N@@M] -3-

2' th lidi ted
s doscrnEagHRAREATRA IRl chibnSRL WA EBmAAA 3970 L aehanol .
[ 00333] [603¢2)-Herlomwmagthe pydcrdBe raiea;dm)bleel irs Bxazglk 86 4Stem b pox(ibhromagihdnyglng-
(R-1-0-to yI et hanol

bed |
i do by S aRCB et ic 569 Bt HorchiacepRsi Ly R ke G i o oot o
(R-1-0 &ﬁﬁx&karﬁ&@ﬂah&?b%’fom& Q&é%@e eQ&tE@YM ISIBVMB@' PLQRgAUE HIGRCT | bed in

Exanpl e 36, "Step 6 br ono- phenyl) - 3-" net hyl -i soxazol - 4-y1] - carbam c
acid ( R)phtnyi)-pthloy}reaeh)mlylanggoh3 -ngotlayy 1- 1soxazol 5 yl} -biphenyl-4-carboxylic acid ethyl

L4 (4 42,50ty STELONLILL, 22100 QA abaL ol st Ml sRlly foeti ¢ aci d ethyl
et N1~ A{aRipId 70: SAthbsiCbN@YFMON, SDIDAIMS-PRERAP Lcifoxydilrbbh ARG 4- ¥ 1)

-acetic aci
3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 56)

[00343] To a solution of 3,5-dibromobenzoic acid (2.5g, 8. 9mmol) in Et,O (30mL) at 0°C
was added methyl lithium (1.6M in diethyl ether; 12.3mL, 19.6mmol) was added
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25et hyl ester, which was hydrolyzed to the acid as described in Exanpl e 34,
Step 2. Exanple 62: Synthesis of

2- (4" - { 4-WOR)10107¢$83 Chl or o- phenyl ) - et hoxycar bonyl am no] - BCT/US2009/068106

met hyl -i soxazol - 5-y1} - bi phenyl -4-y1)-propionic acid (D astereoners -
Conmpound 47 and Conpound 48) Step 1: 2-(4-Bronp-phenyl)-propionic acid

et hyl ester 30[ 00325] 2-(4-Brono-phenyl)-propionic acid ethyl ester (10.0g,
41rmmol ) dRRViEE-s St teeeligmvesevaInglde sQR tamReaTDiviand e BuI2dwure AGEC.  Sodi um

bis(tri r I S
added. AR e e B ST Rl (BB L AP R - Ayl e

(2. 814myp0344. 1L (BB d)brovas- pad[o:g&)iethanrtdletahé ($p@)>2+mmhyie@BSJonajoomdmdvdre room
tenperature and stirred _overnigh ncentrat and the
r os! due TedebRdeanitsd THERHIEEOA gteiméowfﬁﬁﬁ%@g %H OINGPEFLY )Aere washed
wi th wateg,apd brine, and then dried and concentrated. The crude materi al

was purified by silica gel chromatography (0-15% EtOAc in hexanes) to give
the titl[e03¢3iripdlomtng BSpemcdure ZegctibBd ombxghenyb) Stpp 6p5-()4h c aC| d 1003261

Ayl TG AT RIS I A O LR

2-(4-B - ahemd- |
acid (090003 %h%"&@%“dfv%?&?%déﬁ?ﬁépﬁﬂ&g Ly 3 ool Rigoi o

di net hy|eﬁlmxcra¢rbd@14mm etbyMJAWDI)S Yi}obllpbvm’di-4b}§1)-@6@éllcwcldcdﬁhl§dresfde (0.248n,

2.8 I d
terrpmgr)a%vﬁl}léﬁ)gl ﬁﬁdrﬂgu?d 1'Saliﬁ]% a§ H?Scr \?X%imte% en %Ifz']&)ggn W at ZE:II ;:13 d(rfilt e(rzlolcj)nmder

vacuum tExaghpie nhSyﬁmbélﬁoﬁmDMdhyl -4-((S)3t-plver1-ethoxycarbonylamino)-
(4R, 55) - 342- (4- Br ono- pheny propi ony1] - 4- met hyl - 5- phenyl - oxazol i di n- 2-

150ne 109=agal- %—xﬂrlasl}el(ylyl ﬂgwtwéi%mn%n% azol i di none (0. 348g,
1. 96l
- But y1 1R Pk Bl SR e 1l oA i Racy
react i oraswascribed it Echriyde 33, $topil taprovid®@(S)-2-fén@ramamophenyl ) - pr opi onyI

hl oride (0.5 tetrah f dded, dth
L N e IR e e e
resi due éﬂ?a%op%ﬁe'r&c@&?% &%@ér‘ﬂ%@@n E&Qﬁﬁle%’% Sfé’ﬁts% gro-'(h&‘e Br@a@ﬂoﬁd PRy HWasS
separated, dried, and concentrated, and crude material was purlfl ed by

silica gﬁemetiltyt m&azmg#@ﬂhyarbm@%cﬂmephenylh@hﬁlrﬁs@ to give two

di ast ereoner rat ed  produc ast the first. product
o cone B meSRSREMR P Sutee ot bRRbTE PO knt PRa-Lalempisduc to
cone of fmétﬁ -1§6’;lal;£8104 ﬁtc%?oa@nc acid (S)-1-phenyl-cthyl ester and [4-(4,4,5,5-tetramethyl-

(4R 59) - t hyl - 5- en | - 3-1244- 4555tetrarrethyl- ™3 2] di oxabor ol an2-

y1) %ﬁher{913|,2]@1|06m%ﬁ19nt2—ﬁ%ahmyd]daqqtlea@d@thyl eqtmez‘g]fquteéé@ Brasi {r4 N

RS B S g

(D ast er&l@fr%steﬂ)wlﬁﬂdwé’ﬂ@cﬁélpmﬂ@%@&@d & dedbed ihMX389)c 1A, @setpez eoner B -
Prepared as described in n;]p tep 2 using (4R, 55)-342-
( 4- br ondE¥smeRlp Y3+ %Yl&ﬂpssm&q" 4 M)hgrﬁ-slygﬁwphwé)z%hpwqarbmaﬂ@mnol -3-

Di ast
ES ﬁ/Zt ﬁﬁﬁ@@?ﬁjﬁﬁaﬁﬁ‘@ ﬁ %&I}@S&Eﬂh?gpﬁ% - _o?)ﬁ(’ng% phenyl oxazol i di n- 3-
yl) -23- omhgdﬂayyq:detqphmmle-add ys_)]-( )-3axalzydtCBS pi) zabarobidimeovae rahcted as
et R, bt S AR by PRI SRR - P epared 2o
smet hyl - 5(7394']631?&1' LbrdtroZp I{Gﬂ K%»ﬁleﬁﬁyﬁm%%zromjcg%bx&l;o é?baci?lrgi @A RH:y2- Y1) - phe

nyl] - propiony oxazo |d| n- 2-one (D astereoner
[ 5- (4- brotimd)-phhewe) dpre3emsttad desaoxzdon Edalylm!le-%aﬁt@arﬁnto pm:mdb [5-(4-bromo-

T R N R
{ 2- [#- (4oddsd Boilo@lin2ine hhydedlrd d3sctibdd axXBRANSIE 38 Sy &) [SPBERYHb-phenyl)-3-
methyl-isoxazol-4-yl]-carbamic acid (R)-1-(3-hydroxy-phenyl)-cthyl ester and [4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester were reacted to
provide (4'-{4-[(R)-1-(3-hydroxy-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-
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10pr opi onyl } -oxazolidin-2-one (D astereonmer B) and

[ 5- (4- bronp- phenyl) - 3-net hyl - i soxazol -4-yl]-carbamc acid

(R) - 1- (2-wbl20r0007pdsenyl) - et hyl ester. Step 7: PCT/US2009/068106

2-(4' -{4-[(R)-1- (2- Cnl or o- phenyl ) - et hoxycar bonyl am no] - 3- net hyl - i soxazol - 5-
y1}-bi phenyl -4-y1)-propionic acid [00333] Diastereoner A - Prepared as

described in Exanple 34, Step 2 using (3- | - 5- ) )
1504 41 MEbIpEsTg hRot) it ey Yoo B P biesthersidisn doseyibyd 2 oxo- et

?%Q)] . (Eggﬁﬁ%k[e%%éﬁyﬁsoxazol 4-yl)-carbamc acid

ethyl ester (Diastereoner A). [00334] D astereoner

B - Pr epmmmblaﬂdsmmﬁedf {4n-[E)l\&éthbfl%-:ﬁﬂ-ph&ﬂ@tﬁomhr@@&mﬁbh}’sbxﬁzol-
{4 41- et (4R, 5S) - 4- met hy1- 2- oxo- 5- phenyl - oxazol i di n- 3-y1) - 2- oxo- et hy

20b1 PHUR AT estieasid (oo B ¢ 2 ¢
(R) & Capslios prBRAY DB Y B S BSLRRRATRE 1) oS PR fanhy T st o

or o- 1- (2 | or o- phenyl)
et hoxycamd:romalcwd]amd]:scﬁbﬂétm}iliammoﬁé,z&bp 5 toy fidov i) hréAnprorde-phynydedt i ¢ aci d

(Corrpound 49). 25[ 00 ] Fol l.ow the procedures described in Exanple 36:
4- br ormnﬁté}‘l]fé‘? 81n§é’ﬁ - Qﬁnﬂcﬁﬂgqmmj B \Ejelrde were reacted to provide
4- br onmo-gy363] 1S @ proc e dest@ibe Mt EXarMRIS 36 ex6H %d[SVMtlJﬁomo phenyl)-3-

3- et hyl am no- but - 2-enoic acid nmethyl ester to provide 2-(4-bronp-2

chl or o- besthylyisgxagol- HE )= cmahamw: rawdrioghenmlt gth}'lces‘et@ paid [rf’e(%ﬁ Sefstramethyl-

hl t h d |
and By anday GGt AR YL R Pl e R Pl fysebr v este
5- (4- br af@h@-4i ph@ryﬂlbﬂiﬁxﬂc)ar&nl?ﬁﬁﬂlﬁd))' isoxwrak SlyE-Miph@gt-dox)higicacidbtmgt hyl

ester. Foll ow ng Ste
5- ( 4- br WSV W%b;@ﬁw?d@th%@m@s dewsibobindExemple Bbydf¢n & aci d net hyl

est er y ' ) !
54 brons SR Sy SPEdD of 143 13- Mty (L phonycthoxy-d9-carhonylaming)
(4 Br dmazeleﬂhlylmﬂpmw@l}-aeetmdwtCompmmbB@} 4- car boxyl ic acid and
( R) 18t eﬁo@h?lt] 85r€4 &Qg{;%p enyls ar?lg‘ghyy\l‘asggazto eeél? cgr%g§§l?cdac?(f and fp énlgl eqha{ngl Exarrpl ©

[5 (4- br(ﬁmﬁ{ Bickdhd 9- pﬂ@ﬁﬂé’tﬂﬁn& o%ﬁmlﬂ&ﬁ@%koé? Yt &%t&%g Fes@%A in
(R) - 1-(2-chl oro-phenyl)-ethyl ester. [00336] Follow ng the procedure

descr i bdtkamplEk@iindreS B6proBide pS-64- B[rcsrnqéthm}d)ﬁ)-rﬁ@tbﬁhmzol -4-yl]-carbamic

5ph 1) - 3- | -4-y1 b d

(R 1 Bl BRI e ery st cr and (4o

(4, 4,5, Jodsed) oMY the %r&eaﬁl‘é'dgﬁﬂ?)@ﬂﬁ{ BRardpl¥ 35 188 BY[Bl @asiehbphaeyiglzet hyl

ester were reacted to provid

(3' -20h| gneshyl-isexpzple ﬂyl]ica(@lmh roield-plsanlyathyledhestsr ead bbbttt ami-tsbpmsthiret hyl i sox
azol - 5 Yy AU RRAM LAY Eggnr}b]' acegélaggt%éhg}/:}/eF Shflied %’(‘{‘Br&élg@’?%[ yaLgliyzed to

t he aC| escri s of
2- (4" - {4 {l( Pendt- étl?lo@ih@-l’c@rbbﬂﬁﬂmhﬁo)ﬁidi@ﬂﬁﬁyl@-@[pﬂeﬁjﬂﬂ-ﬁﬂ} aetic acid eth 1
nmet hyl -1 soxazal - 5-y phenyl - 4-y1)-butyric acid Co ound 50) 00337]

Pr epar eSE% valégléwlabhﬂdrpwzambﬁ émées dexes e%lmﬁxaﬁwlqé‘l ﬂh%l 544 (4, 4,5, 5-
t et t 2 d
(R - 1 Fabighe F62SAIO6! £ Al Bhirio e ) PEAERIE S ot mbaBar © 2
15Bxanplisoxagol- zSyljtdaeBamlcm‘clc( (R)—EIQZ-cﬁImor(ﬂ-phénle ¢MRyl éstéﬁ((hhhpamupﬁﬁ)nyl ) -

th b - 3- th 1}-b 4-y1)- ' id
(ec:o%gﬁﬁémgﬁ)yét?gég fd- %&E% eﬁq £ @eﬁir%e@gia%}%s'ﬁig@%?% o @iﬁﬁpfeag'ﬁ

4- br omo- ot bl RERPLAE A ééte@ﬁhc@u-%g}&’nd?ﬁe%ﬂlﬂbh g%?drg@aé’i@%ré Ragbeds to provide

4- br onp- 3- chl or 0-'benzoyl chl oride, which was then reacted with
3- et hyldenéried by Ex@npledioc Sapiodo uvmvmjd [Se@t-eyanpmetbrybbipienyd-4-#)-3-methyl-

br ono- 3-.chl or,o- b ric acid nethyl ester.

2- (4- Br d¥Bag0l- %Hﬁ ?Hﬁ‘h%%@ ér(?%-@gmn@ﬂ i)eﬁlil )éftl%utylrl c am)d/ rrefhyl est er

ggd iSO%/dr[mgmt]anbﬁQ [Byéll’ Q%hhd?ﬁétﬁﬁ Mk yl-a8M)-5 - 2a¢t8dsAszsles gl ch@dmidadixanpl e
e 0 provide

br ono- 3- (Bmlo(r2 @mi;lqui)seth’elt d{ar (0. 400 AdiSemael By dibgopl (mlakwves theatasywitlest er

whi ch YN HCl in 1,4-dioxane (SmL), and the reaction was stirred overnight at room temperature.

The mixture was concentrated to dryness, and then dissolved in 2M NH; in methanol. The
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25t hen hydrolyzed to

5- (4- br ono- 3- chl or o- phenyl ) - 3- net hyl -i soxazol e-4-carboxylic acid as
descri bedwOrotexangsBe 36, Step 4. PCT/US2009/068106

5- (4- Brono- 3- chl or o- phenyl) - 3- net hyl -i soxazol e-4- carboxylic acid and
(R) -1-(2-chl oro- phenyl) - et hanol were reacted to prOV|de

[ 5- (4- bronp3-chl oro- henyl% 3-net hyl -i soxazol - %Vcarbanic acid
(R)-1- (Z%qﬁlloarvesghe erpighiat reem dpmpesatyess and Eilea afditipnad 2l HBdn Step 5.

30[ 0033

5 (4- britsiitis! S B B ORREMI S RSl AP CRo P TR, i iR By

(R -1-( &oﬁb‘drmj’atbdpdilﬁim&)res&iulewilasthﬁed a;n @rdpérative HPLC to give the title

(4,4,5, 5- tetranethyl [ 1, 3, 2] di oxabor ol an-2-y1) - phenyl] -acetic acid ethyl
ester weEPERE ted to provide

(2 hi I 3- et hyl -

i soxgzolql"i)pdr@%le{7 enyT’k 6@{5c§)| g.%%tclg aC| gglﬂgf&yaﬁggmvmﬁ%ms hydr ol yzed
to the aneﬂiyhsodmd:—ﬂr}tlbdauhanﬁxamﬁl(R)-&&Z-ﬂh(ﬁp phengleathyles@r (Coyponedi s of
(4" -{4-[(R) -1-(2-Chl oro-phenyl ) - et hoxycar bonyl am no] - 3-

met hyl -i'séxazol - 5-y1}-2'-fl uoro-bi phenyl -4-yl)-acetic acid (Conpound 52)
5[ 00340]od3e7! Y 50@ - &at}sarﬁfn%eﬁﬁ{eﬁﬁymgﬁeﬁymﬁ?1)130mah§mb§az%@4 -yl]-carbamic

4- br ono- 3- f | uor obenzoyl chl ori de "and oxal chloride were reacted to

pr ovi de amdaﬁPdfﬂb@ﬂmrgmhenﬁ}rnﬁwwst@KO@65&1@ llm@lh indishlorercthasdded) wi t h

th d i.de 2-
br onv- % ‘?%y 3@8&)@ %9 ooypi’ et%yl?rfull?)e @@%%ﬁ“l )[0 ;V\%\éi bé'e tynélglﬂn?ie ester.
2- (4- br quw08mL{ b6 nmy&):r&chéﬁ)mﬁf@tﬁﬂmd atﬂ‘bdﬁﬁ]t r¥EG @@dldomt hyl ester

and hydroxylanlne 10hydrochl ori de were then reacted as described in Exanpl e
36, St epﬁCStY ehl gll’rl@ﬁ/ OOQQy 511( £.126mmol) was added, and the reaction was stirred at room

\t/)wl:l IO gﬁ s\éélln a&rsﬁ hglﬂayﬁ}w 8@?&% %Endh%&) XAHAL feartan R Wil Rk %he €St er

5-(4-br OI’m—caﬂmeﬁdrargqmcelwéfp yaereratidd IfHieslh xad obrecdtrared, hod yid resided daas
descri bed in

l e 36, St 4. :
5- (458r6Wﬁﬁ§dE§@ “ﬁ%@ﬁy§¥?gEﬁﬁ?ﬁ?ﬁ“?§8¥@?ﬁme 4- carboxylic acid and
(R)-1-( a .
15511 Uor o SRS eds B (A TR Ry S Wi PR
(R) - 1- ( Zcixhl or o- phenyl) ethyl ester as descrlbed in Exanple 36, Step 5.

15 4 b BRI POl OSBRSS Rabir Bl eaE ) Sl Mt

(R - 1- (Zeetd10memeh e Heatel Q\Mih tEifhSfoadiRd ath’(SrnL) for 1 hour. Work-up provided
(4,4,5,5-te ranethyl 1, 3, 2] di oxabor ol an- 2-y1) - phenyl] - acetic aci d et hyl

est &0 wehetifleaenpeind2blaposnse olata@ H) = 309.

h
NIRRTt i e T L e e e (R T T AU S DD
to the amxdzalss-giqaﬁphé:iqamﬂ}-Exaynhﬁnaﬁeth&ihwlfzmc&mwﬁnﬁ&mmt heS| s of

4' -{4-] (g 2%1 Chl or o- phenyl ) - et hoxycar bonyl am no] - 3-

met hyI |l§ R4 AtAts weggdos Wﬁhr{§}r[34ct@ér gR by dhqmﬁ&b@awamem) 25[ 00342]
Fol | owi C

[5- (4 Drans Ry A ETREIRE Aol 3R find e (R Rollepted over 6

(R) -2b- ( 2rouhd. oFhe-tpleoyippued vt pedsfieal frandild by etteoscyphasdld Al CpMesydpeor oni ¢ aci d

wer e redﬁg @A g rg i de

4" - { 4- [ (B MBLERPOr opheny1) - et hoxycar bonyl ani no] - 3- net hyl - i soxazol - 5-y1} -

bi pheny Jpds6ah Rexy¥ |ehﬁ)o§§ﬁéiiltse§\/ha)ék s&%ﬁr@ﬁletri@fﬂa?f(n’{@§ sﬁ’é)édéié%)ﬁ§ §btalirdbie acid as
descri bed in Exanple 36, Exanpl e 71. Synthesis o

(4'- {4-[WﬁbaShﬂmxﬁulibd%ﬁbﬂbhenyl) ethoxycarbonylanlno]

3- nethyu,lsox%éol- -y1}-bi phenyl -4-y1)-acetic acid (Conpound 56) [00343] To
a sol ut '8¢ br ombbenzoi ¢ acid (2.5g, 8.9mml) in Et20 (30nL) at 0C
was sddegkanppleso, Esthbhyml&ﬁ oM anodtal hide ﬁhb@@x;ﬁ*@ssﬁfg—Huﬂlﬂmﬁlﬂl’le ) was

added dropwi se. The reaction was warned to roomte rature and stirred for

2 hour s.[008611dh - Ivigr (DN, enteding schupyandilAgacepear vt f depnajpipan age

1-(3, 5- 4414, hanone
and (9 (DR AR R T ot e e e AR N B

Exanpl e IBBIR St@ipt kltt(Anrbﬁ@u l6ke) a(nB)théLﬁﬂBLeﬁgtdlcDMMﬁorp{me{aylmPAlaeidt&mhed [00345]
Fol l owi ng the procedure described in Exanple 36, Step 5, 5-(4'-

et hoxycar bonyl net hyl - bi pheny1-4-y1) - 3-net hyl -i soxazol e-4-carboxylic acid
and (R)-1- (3,5-di brono-phenyl)- ethangg were reacted to provide

(4'"-{4-[ (R -1-(3, 5-di br onmo- pheny1l) -

et hoxycar bonyl am no] - 3- et hyl -i soxazol - 5-y1} - bi phenyl -4-y1)-acetic acid

et hyl ester, 10 mhlch was hydrolyzed to the acid as described in Exanple

o -~ o o o



15[ 00347] 5-(4-brono-phenyl)- 3-net hyl -i soxazol e-4-carboxylic acid and
(S)-1-phenyl - ethanol were reacted as described in Exanple 36, Step 5 to
provi de [WO(410Br70888- phenyl) - 3- net hyl -i soxazol - 4- y1] - caPbartseoanssl 06
(S)-1-phenyl -ethyl ester. [00348] Follow ng the procedure described in
Exanpl e 36, Step 6, [5-(4-brono-phenyl)-3- nethyl-isoxazol-4-yl]-carbamc
acid (S)-1- hen | -ethyl ester and [4-(4,4,5,5-tetranethy] -

20[ 1, 3, Apdt GP‘éﬂﬁsezra)nﬁsnmmﬁyaqtmathq ruckotige é@qwnceesftt@ clgpgde reacted to

provi de

Py L. f&f‘f@@f o AP e BTG an spnfimsd fo bp idontisgl tp hspublished ) o

et| c acudmemh_)HAless:qwnpe Wi @mms)ch@mlrlﬁbly}@edR&soCmemciﬁl (C15Y (dést)r irbed in
npl e 34, Step le 73: nt hesi s. of

( 4 { 4- [CWA Frap §qu5?él IHBQ;T}P {A)Sf m%mmﬁ.‘aﬂ%]ra@fected m CHO
met hyl -1 30Xa4R Ilgo%gt}lmme@mmdnvzltrég@l'C%ﬁeUﬁA?c‘Clgnés(%{:azagjgﬁl}oigéiﬁ% human

253" - hydr oxyacet ophenone and (S) CBS- I ne were
react ed Ia3A deseselbetdd umnghwphgcmand%@mﬁtd e c@lsabatdbow Ca-influx in

3-((R - 1ﬁ'ﬂydro€%}[§t hyl ) - phenol . [00349]

5- (4- br di 3 met hyl -i soxazol e- 4-carboxylic acid and

3- ((R) - IEdnehlp l@)SYeGBHér)atlBH%F@ellWi‘ﬁlﬁéﬁﬁftEﬂ)&ﬁlﬂfﬁfﬁiﬂﬁﬁQPAQ Exanpl e 36, Step
5 to provide 4-brono- phenyl)-3-nmethyl-isoxazol -4-yl] -carbam c acid

(R -1-( Hﬂ(ﬁyﬂr Xyctplfmmyall)mgtthwhun@@tleRAz @WMAWSWWW@ frdme thsr ocedur e
d b St
ot 11 - PRl TR B A R BUET SPuget (bR PO B ROY D st er

and [ 4440AhEm&r LP A} vassbhinkd by P8 R2freinakabats! 'iili]e audéo)tfd@ Reqighde gt i ¢ aci d
ethyl ester were reacted to provide

(4" - { 4- [{eyed hupanhydoxap-dstramped-batsaosape B s yaired]to Be ianfigal 1o Sxazol - 5-

St o ng Bt YR Sl G O ho RSttt SRR UE B XERG, has L Ne
14" 43- Matldndd-irko (He p!DDN}Al} béimmmrmnyh and trensfécsaiiamoB Bo3yddIs Liphiodn- 4- y1} -

i id d .59 51 }
20?2' Er 3 ﬁgﬁﬂ)w%yusgem %ﬁ} sip §§>@a‘]¥@ [ Roly-R-bysisappted Piats of 30013 HMhy 1 et hanol

were re
e, Shanese et b B, SeR Lo ey

est er. [\@0®BAJcliBordrowilhged treerpigbciedompladesediatbetbre heikg aspyed 68 LP8t-ep 6,
[ 5-(4- bro&rn-g?en\éﬁé- 3- net hyl -i soxazol -4-yl]-carbam c acid 1-phenyl -ethyl
ester arf@®{4®(4; ‘5-t et ranet hyl -

10[ 1, g %ﬁ-ﬁ@amrmtﬁﬂhaﬂﬂ&hwamb}capmﬂeOStamch;qirasshngeﬁhﬁfanvm& reacted to
provi de

met HY1- 4%&3%@9@%@%&@%&1@0@%@@%6%@% vsypblainsidgren e 4-y1}
-acetic éjlgeé@f d%xéé%s?ﬁ?“%@@mg@ﬁw%%%&i Xlé?dl"heofufl 'T@ng?i% BN%Serg?ﬁeCnrt' bed in

Exanpl e

14' 43- NEthlllmaﬂn LRAph@ﬁlyﬂ)taﬁhbﬂl ox PCROfre@rthomt@NTRONucleotide sequence of the
i soxazol -5-y1] - bi phenyl - 1}-acetic acid (Conpound 60) 15] 00353][
5- (4- br esrh@ﬁyl )I«Pz\srmatsw W&wwww&a@w@w&ép ¢ igpgtical to the

1- phen I f o)

G boc o SPTaRA R CHEC AEBEdecsRIE R AOb 103 PR SN O,

[ 5- (%- Braborzd phtenlyd pCDNASYIRT exmmqblaﬁmylhhd@anifaﬁed:lm@H@ c:bllphﬁngl - et hyI -d9
| h d I

P31l B 20O i LIRS A aphaie e P W

1- phenyl btz g h§ ety cﬁf‘&hd[ 1ﬂer(tfheﬂ a9 colld @ht S%W@b)lln'ﬂux in response to LPA.

[ 1, 3, 2] di oxabor olfan-2-y1) - phenyl]-acetic acid ethyl were reacted to provide
{4" 43- mdixapmple 83- bRAhanddivaX Caltdumdilbo Agbasi no) - i soxazol - 5-y1] - bi phenyl- 4-

T3 SRS oFEL T AT R0 USRS R 2, . 08 750 oo
[5- (% - Q%lpﬁrﬂ 99-6eN Bty sifd eheayplatdord br BvdBiyRkfore the assay. Prior to the

assay, the cells are washed once with PBS and then cultured in serum-free media
overnight. On the day of the assay, a calcium indicator dye (Calcium 4, Molecular

Devices) in assay buffer (HBSS with Ca’" and Mg”" and containing 20 mM Hepes and
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25i soxazol -4-yl]-carbam c acid (R)-1-(2-fluoro-phenyl)-ethyl ester
(Compound 65) [00355] Step 1:

[ 5- (4- Br owo-2ptoen1ysBB - 3- net hyl -1 soxazol - 4-y1] - car bam ¢ aciPdT(URRe02A606

fl uoro-phenyl)-ethyl ester and 4-cyanonet hyl phenyl boronic acid were reacted
as described in Exanple 36, Step 6 to provide

[ 5- (4' - cyanonet hyl - bi phenyl-4-y1)-3-net hyli soxazol -4-yl]-carbamc acid
(R)-1-( 2&%&@%3 ﬁ@ﬁ’?%)lmétl K§uMe bwpin) @cﬂ%@@macls,w@ﬁ apd incubation

5 (4 - ; . 7 o o ) . d
(R 1- ( SFTREON) nRLRRSTICo b st bract: TEhiflyat BEXSEORMAD BB IRTE S0 s
treat ed osllt bndiNculatioh rodtirdred iaoodnete(ipotalyre &rdB Ot hiutesaCeliscane wrs stirred

i ght. t er at .. Th i Xt t dtod , d
Chon df barulastt PhihsRRBenioh | oM aRO I THECEUART § b AESITEE RFedcover ni ght At
roomst enpelRliidhs g\f?dlgcw\ﬂai}%bv?&gj. §¢Q0& &Mﬁ%d'u@in@%ﬂg@gﬁh ¥R zﬁﬁgﬁﬁ otnhd the

reaction was stirred at 40C for 1.5 hours. The m xt S conceéntr at ed,
and t he dresiittateonvasvesuri fi ed by preparative HPLC to give the title

5 I : nt i f
{C ggg,oy ? %%@@nﬁﬁéhﬂ%ﬁg‘?@ﬁ@%&bi phenyl - 4-y1] - 3-
met hyl - i [mxsgz pbﬁ&win%]hn _@Faéﬂafgm guldeé CithRipolectatnihé DONPaRNBAY PA; ek fetsigst er
(6]

(Conpound 66) [0035 '
[ 5- (4' - cartoartherBdoy Fetistany vaglicd lvany with RBB) then sasumplaryesiofond dous- 1] - car bami ¢

acid (R -1-(2-f].uoror nyl ) - et ter (0,055 2 i +
i onilor sa RIS T blro Rt B5uibSp i iy PuleTERISS b’
0. 3mmol )andNaE1 @ue doldyinapetoyhMeHESYsiade 0(36 @AQmcid Bed REMMDIdumarhniihgis
reaction was stirred at roomtenperature. Additional acetyl chloride
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Compound Nunmber HLPA1 Ca Flux 1050 (uM HLPA3 Ca Flux 1050 (uM 1 AC2BZC
3AC4AC5AC6ACT7TCCS
WO 2010/077883 PCT/US2009/068106

Compound HLPAI1 Ca HLPA3 Ca Flux
Number Flux IC50 (uM) IC50 (uM)
46 A C
47 A B
48 A C
49 A C
50 A B
51 A C
52 A C
53 A B
56 C ND
57 A C
58 C D
61 A C
62 A D
63 A C
64 A C
65 C ND
66 A ND
67 A ND

A =less than 0.3 uM; B = greater than 0.3 uM and less than 1 pM;
C= greater than 1 uM and less than 50 uM; D= greater than 50 uM;
ND= not determined.

Example 86. LPA1 Chemotaxis Assay.

5 [00368] Chemotaxis of the A2058 human melanoma cells was measured using the
Neuroprobe ChemoTx® System plates (8 um pore size, 5.7 mm diameter sites). The filter
sites were coated with 0.001% fibronectin (Sigma) in 20 mM Hepes, pH 7.4 and allowed
to dry. A2058 cells were serum-starved for 24 hours , then harvested with Cell Stripper
and resuspended in DMEM containing 0.1% fatty-acid-free bovine serum albumin (BSA)

10  to a concentration of 1 x 10°/ml. Cells were mixed with an equal volume of test compound
(2X) in DMEM containing 0.1% fatty-acid-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

15  for three hours and then the cells removed from the upper portion by rinsing with PBS and
scraping. The filter was dried then stained with HEMA 3 Staining System (Fisher
Scientific). The absorbance of the filter was read at 590 nM and ICses were determined
using Symyx Assay Explorer.

[00369] Compound 27 and Compound 37 inhibited LPA-driven chemotaxis (ICsq less than

20 300 nM) of human A2058 melanoma cells.

In vivo Assay(s)
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Example 87: Bleomycin-induced Lung fibrosis model in mice

[00370] Female CD-1 mice (Harlan, 25-30g) are housed 4 per cage, given free access to
food and water and allowed to acclimate for at least 7 days prior to test initiation. After the
habituation phase, mice are lightly anesthetized with isoflurane (5% in 100% O,) and
administered with bleomycin sulfate (0.01-5 U/kg, Henry Schein) via intratracheal
instillation (Cuzzocrea S et al. Am J Physiol Lung Cell Mol Physiol. 2007
May;292(5):L1095-104. Epub 2007 Jan 12.). Mice are returned to their cages and
monitored daily for the duration of the experiment. Test compound or vehicle is delivered
po, ip or sc daily. The route and frequency of dosing is based on previously determined
pharmacokinetic properties. All animals are sacrificed using inhaled isoflurane 3, 7, 14, 21
or 28 days after bleomycin instillation. Following sacrifice, mice are intubated with a 20
gauge angiocatheter attached to a 1 ml syringe. Lungs are lavaged with saline to obtain
bronchoalveolar lavage fluid (BALF) and then removed and fixed in 10% neutral buffered
formalin for subsequent histopathological analysis. BALF is centrifuged for 10 min at 800
x g to pellet the cells and the cell supernatant removed and frozen at -80 °C for subsequent
protein analysis using the DC protein assay kit (Biorad, Hercules, CA.) and soluble
collagen analysis using Sircol (Biocolor Ltd, UK). BALF is analyzed for concentrations of
inflammatory, pro-fibrotic and tissue injury biomarkers including transforming growth
factor B1, hyaluronic acid, tissue inhibitor of metalloproteinase-1, matrix
matelloproteinase-7, connective tissue growth factor and lactate dehydrogenase activity,
using commercially available ELISA. The cell pellet is re-suspended in PBS. Total cell
counts are then obtained using a Hemavet hematology system (Drew 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 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.

[00371] In the acute setting (3 day), Compound 27 significantly reduced total protein,
lactate dehydrogenase activity (LDH; tissue injury marker) and tissue inhibitor of
metalloproteinase-1 (TIMP-1; pro-fibrotic marker) concentrations in broncheoalveolar

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

[00372] Compound 37 reduced total protein, lactate and TIMP-1 in the BALF in the acute
setting (3-day). Compound 37 decreased inflammatory cell influx and fibrosis after a
single bleomycin instillation (3.0 units) in the chronic setting (14-days only).

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

[00373] Female C57BL/6 mice (Harlan, 20-25g) housed 4/cage are given free access to
food and water and allowed to acclimate for at least 7 days prior to test initiation. After the
habituation phase, mice receive CCly (0.5-1.0 ml/kg body weight) diluted in corn oil
vehicle (100 uL volume) via i.p. injection twice a week for 4-6 weeks. (Higazi, A. A. et
al., Clin Exp Immunol. 2008 Apr;152(1):163-73. Epub 2008 Feb 14.). Control mice
receive an equivalent volume of corn oil vehicle only. Test compound or vehicle is
delivered po, ip or sc daily. At the end of the study (4-6 weeks after first i.p. injection of
CCly), mice are sacrificed using inhaled isoflurane and blood is drawn via cardiac
puncture for subsequent analysis of ALT/AST levels. The liver is harvested, and one half
of the liver is frozen at -80°C and the other half is fixed in 10% neutral buffered formalin
for histological assessment of liver fibrosis using light microscopy (10x magnification).
Liver tissue homogenates are analyzed for collagen levels using Sircol (Biocolor Ltd,
UK). Fixed Liver tissue is stained using hematoxylin and eosin (H&E) and trichrome and
liver fibrosis is determined by quantitative, computer-assisted densitometry of collagen in
liver tissue sections using light microscopy. Plasma and liver tissue lysates are also
analyzed for concentrations of inflammatory, pro-fibrotic and tissue injury biomarkers
including transforming growth factor 1, 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.
[00374] In this experiment, Compound 27 significantly reduced collagen deposition in the
liver as compared to the untreated group. Compound 27 (30 mg/kg, po, qd) had the same
effect on collagen deposition as pirfenidone. Compound 37 significantly reduced collagen
deposition in the liver as compared to untreated control group.

Example 89: Mouse intravenous LPA-induced histamine release
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[00375] A mouse intravenous LPA-induced histamine release model is utilized to
determine the in vivo potency of LPA; and LPAj; 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 minutes to 24 hours prior to intravenous LPA challenge (300 pg/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 for 10 minutes at 4 C. Histamine concentrations in the plasma
are determined by EIA. Drug concentrations in plasma are determined by mass
spectrometry. The dose to achieve 50% inhibition of blood histamine release is calculated
by nonlinear regression (Graphpad Prism) and plotted as the EDsg. The plasma
concentration associated with this dose is plotted as the ECsy.

Example 90: Mouse unilateral ureteral obstruction kidney fibrosis model

[00376] 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
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 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 half of the kidney is frozen at -80°C and the other half is fixed in 10%
neutral buffered formalin for histological assessment of kidney fibrosis using light
microscopy (10x magnification). Kidney tissue homogenates are analyzed for collagen
levels using Sircol (Biocolor Ltd, UK). Fixed kidney tissue is also stained using
hematoxylin and eosin (H&E) and trichrome and kidney fibrosis is determined by
quantitative, computer-assisted densitometry of collagen in liver tissue sections using light
microscopy. Plasma and kidney tissue lysates are also analyzed for concentrations of

inflammatory, pro-fibrotic and tissue injury biomarkers including transforming growth
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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.

[00377] In this experiment, Compound 27 reduced kidney fibrosis by at least 20% as
compared to the untreated group. Compound 37 reduced kidney fibrosis by 55% as
compared to untreated group.

Example 91: Clinical Trial in Humans with Idiopathic Pulmonary Fibrosis (IPF)
Purpose

[00378] 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 patients with IPF.

[00379] The primary outcome variable is the absolute change in percent predicted forced
vital capacity (FVC) from baseline to Week 72.

[00380] Secondary outcome measures include: composite outcomes of important IPF-
related events; progression-free survival; categorical assessment of absolute change in
percent 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; change in distance walked in the 6MWT from baseline to Week 72.

Criteria

[00381] 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;
DLco > 35% predicted value; either FVC or DLco < 90% predicted value; no
improvement in past year; able to walk 150 meters in 6 minutes and maintain saturation >
83% while on no more than 6 L/min supplemental oxygen.

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

patient is expected to need and be eligible for a lung transplant within 72 weeks of
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route and E&Eﬁ?ﬁ‘é‘%ﬁ: (i’farélﬁféfdiQ’hiaFmQ@éﬁﬁaP@oH{P%l’iitﬁHs! y determ ned

10phar macoki netic properties. Al animals are sacrificed using inhaled

i sof | ur dmessy, Torprefiadte adirenterd®hdayzcatiicad corbpesamyciuntabla o1 ddnaniswationFnt | owi ng
sacrifice, mc re intubated with 2 a angi ocat heter attached to a 1
i syr i AgEet e oy Ul 2aF e 1 8 BBERA T BT ORER g ar | avage
fluid (Bokipbusdef thramld @mmvEdord if el viderkdornauhixall vl frahedrborpal i n
for subsequent histopathol ogi cal anal ysis. BALF is centrifuged for 10 mn
at 800 xilgsalimepbhq mixtyrgds wepipsraggsbintoedesegs uritifpemrattalle ferenoved and
frozen at, - . f . uent protein analysis using the DC protein assay
kit (Bi g‘r(igld%(gﬁziaeq%oélu ye@%ﬁg) and sol ubl e col | agen anal ysis using Sircol

( Bi ocol qooské|d, InUkptheBéhabodigeat) dleyfottowingringretefi tafaiixedso €rm 4f infoarmlcor y,
pro-fibrotic and tissue injury biomarkers includi ng transform ng growh

fact or dermMHpten;lang ef aeerapoundod farmulas g).t209 mbsofipetlinm asstast Biffise- 1, matri x

20mat el | ' , [ t1 .0 1 .
denydr ogonugn YEMEHE) (FRORESOKFEMTE, G DOF e RSN AELEED) per 1 et
i s re-sugpendeédli)nARBStheldioat ipetdietguertapt aaeert dre nombinad avdstirsidremdaf’ Henav et

hemat ol ogy syste ew Scientific, WA ,. PA)) and differential cells
counts dFECHdVeV %@M@%@ lgﬁsq?aw-@gﬁgmeﬂt QUPREDRS vedsrdnt eflia?sie | t ham

MA.) . LUNGE&h&pwe9ds (hlad PREF S ARl €FRpOsUbAN and eosin (HEE) and
25trichronme and lung fibrosis.is determ ned by sem quantitative

hi st opat[hBY gl cprepae amhagnacAsimat odrmpdbiticet foabral delivery,d 00 Peg ¢f.a oag®uAd ; 4,
467-470. sin i.ght m cro 10x ni f.i.cat.ion) an uantitative,
comput et EEP B4 S B G T SO a B g B SRR SR brBRflePblRen RL Ui ng
| i ghfyp M qokasaemyfor, Bhén &3 Rardz6laith 04s81, WhicRGs SHiABRIBHRI hdfmandtist at i sti cal
di fferences between groups determ ned.
Example 92¢: Sublingual (Hard Lozenge) Pharmaceutical Composition
[00388] To prepare a pharmaceutical composition for buccal delivery, such as a hard

lozenge, mix 100 mg of a compound of Formula (I) with 420 mg of powdered sugar
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30[00371] In the acute setting (3 day), Compound 27 significantly reduced
total protein, |actate dehydrogenase activity (LDH tissue injury marker)
and ti ssuOi2ntwdrgser of netal | oprotei nase-1 (Tl MP-1; pr@ciuse@viossinar ker)
concentrations in broncheoal veol ar | avage fluid (BALF). In the chronic
setting (14 and 28 day) nodel, Conmpound 27 mai ntai ned nouse body wei ght and
decreased inflammtory cell influx and fibrosis after a single bleomycin

(1.5 unirgedgyith heml phlighrorntyrae erbmsetistpled vevierr §nd @42 srlamend catiert! ung
i brost . . &
st 1] atieahlsRl B b8P SRt MERTKA il SuliPototil s Gk WRRKe iy

TI MP- 1 ibuctdieadBAlistrationt he acute 5setting (3-day). Conpound 37 decreased
inflammatory cell influx and fibrosis after a single bleomycin instillation

(3.0 uni t sFXpmpie: ¢ FaghPesinteerating SubAingydTYNeY ) * Exanpl e 88: Mouse car bon
t et r achl gsksle 4 ied Sl i I Osid i A 7BL/ 6

m ce%( I—la[g{sgﬁ,Agag?%fS%I)té%ouse bglll%%teafb!ié?gﬂgjieéaéﬁ@?f{ené{lggggglg ?%W?J(%cf@gnd wat er
and al | osegound atlcdrinmue @), (1dr5%by heagdit o miaysygailioe celtuloedKG-R02)i 8% bon.

After the .l0habituati . ase, mce receive CCl4 (0,5-1.0.m/kg body

wei gnt ) PRI Ao S PG AR cpRBIS0 v utH 204 et of o et o
twice a meslksilifl stéhrfic Wedkds arklfhGRZd by diredt céhprddsion (4R BaPmiseameapl . 2008
Apr; 152(1):163-73. Epub 2008 Feb 14.). Cont roII) m ce receive an equival ent
vol unme c¥0060fd): kst ). TherHptal wewht 9f thTegmpresspddalidts oy memkdieddenatil§0 aeg. ither ed po,
ip or sc. daily. At the end of the stud 4-6 weeks-after fir I D.

b o R B MarpaefeiBmind 05 aFtolerty ubol I TRAPLE aLbif el ang

bl ood i spudh@dmdiviticroeaidllae delnietdMeCTPandtiseirde bt thanphigl 9 @fw-ALT/ AST

| evel s. The liver is harvested, and one half of the liver is frozen at -80C
and t he sybsinted Aydroxgpropylegliplasa GodIREN by aping afthise dimensional manyab mixer

hi st ol ogi . | 4 £1 bt 0S| i .9 L GI (10x

magni 11 ou i s ERheding A St IcHERY B 13 Bl 308 oF LR e e &
usi ng Sisteaedte (BSpaml e rérhaining®nbihird &f the dudiitite of LiEsRU erc &ldsd 30 pdndssi ng
hemat oxyl i.n %r}ge eosin (H&E) and trichrone and liver fibrosis is determ ned
by gdantiefdeiRfeend S myEMEr - assi st ed densitonetry of collagen in liver tissue

sections ugkRgpld Iﬂﬁ.ﬁm&pﬁﬂxr_mﬁ}e%ﬁm Chflpbditien tissue lysates are also
anal yzed for cgncent rations of inflammtory, pro-fibrotic and tissue injury
bi omar kep®s901nid préparg atphamsfcontidahgorgpaitidn Haothelatiod deliweay, 20ong of @ci d, ti ssue
i nhibitor of 2 al | t ei nase-1,_matrijx tel |l gprot.ei n =7, connective
i ssue. GPBRPHT Lt ST sTeRas 8 G ar BhENACE SETHy Fig gl hgTcTmer of al Ly
avai | ableo%lsb&m deidedultionMBhdabauRlieinebotReH Wi Ndinfilaphpasivery sm and
statistical differences between groups determ ned. [00374] In thi's

expeli namit, suwhrip eungbulpzer,svlyeh fsissashle orrelplation adoliniageendeposi tion in the
liver a r e, unt.r d gr . (3 , gd)
nad t ho AT GERECrh RSy CBhR e s0 B BRI Lol BBl ™35

si gni fi ceatd 00 edyceshncsl (1ageadiep Gslidwearbyl didithe dfidéetoseg5.6@paded to
untreated control Eroup. Exanpl.e 89; Mouse intravenous LPA-induced

|

hi st am rfecqrBiceside(1Popn7 Benzalkeniwa chipridg v Aduaf 4 PAY AtHeeBHSHILANM ne rel ease
el S ST R e Tt e t 4 5

ocept onddid EE pis AESEMS PRI BRASRE PREYBlnarfits pRAGLHTAT

adm i stsergelncatipesnd (1. p., s.c. or p.o.) in a volune of 10mLl/ kg 30
i s . LPA ¢hal l enge (300 | ug/ nouse in 5

S
m nutes to_24 hours prior to_jntraveno

0. 1% FAF BE}S&I__HP ‘hfi?édﬁéftéi Qefgi‘?rm%ﬁtlﬁ‘g@%ﬂﬁ?ﬂ“é%e mce are placed into an
encl Oseqodabﬂxfcglgr%ﬁar@Q%mac@ﬁ@cagwﬂf&ﬂi&nofoﬁfbc{ﬁQélli\"é'i’ﬁrl@Of offy PEriod of 2

m nutes. They are renoved, decapitated and trunk bl ood colTected into tubes
cont ai nigegpeDiPoef Birooda (Iistrhignd patht2:§ £ ofedthyicclloo@dd500 gPhpd 0@ ignfnut es at

4C. Hi stam ne concentrations i e pl as re . determ ned by ElIA. Drug
Concent rarTORLSP SIEAFH GRE Al b e B B R T B BBt P05 E dose to
achigve th&Vmcaipbhitdd i@t REtaPdIRErhirttsadlicR s E@irRas eviich &alsGHiAd /A r&fal

nonl i near regression (G aphpad Pri sr‘ri and plotted as the ED50. The pl asma

concent ridolipatraisoci ated with this dose is plotted as the EC50. Exanple 90:

Mouse uni | gLehdle 87 HTpRlal 6T PhAThAQUGEAOSHpbdiES! S Model
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[ 00376] Femal e C57BL/6 mi ce (Harlan, 20-25g) housed 4/cage wll be given
free access to 15food and water and allowed to acclimate for at |least 7
days pri oworo10/03883i ni ti ati on. After the habituati on phase/useaicomecsineer go
unil ateral ureteral obstruction (UUO surgery or shamto |eft Kkidney.
Briefly, a longitudinal, upper left incision is perforned to expose the

| eft kidney. The renal artery is |ocated and 6/0 silk thread is passed
bet ween [PB®3]aka pepara g @hameacgytéqabiopicehegclcampasition, 108 speel hewsuprindioé ur et er

and knot J : i i i i r at i y is
returnedﬂﬁgmgﬁ%%%§§§&?ﬁgﬁégg&%ﬁﬁgﬁh#%?%kgpgéﬁgg%&pgﬁJgﬁgogﬂgn{ggﬁﬁis

st apl ed 10l maEedisobtopsl ayestartantd 160 niloof heiffedadghsl E8H. Tionichdtieglgelai |y for
the duratjon of the experipent. Test conpound or vehicle i elivered po,
ip or scTHEIFY theh@opEaTAchHip FPBEHyClbps ferg%%, W@l@%@@ﬁ%ﬁrm i ously
det ersm ngd i phgsgacoki netic properties. Al animals are sacrificed using

i nhal ed 1soflurane 4, 8 or 14 days after UUO 25surgery. Follow ng sacrifice
bl ood i s dExampls ®hc £Iphthalngodotution, t he ki dneys are harvested and one hal f
of the kidney is frozen at -80C and the qgther half.is fixed i.n 10% neutr al
buf f er ed Pk PHPHER pﬂf‘@ea&%@a&a@tﬂmgéﬁﬁm C%?p%}tme@ PBP8&i s using

i ght mMGhRSERPYT KduITBYRIrhix6@itM).9 ¢ KF MREYint I0DSHE ohpaREaRh@BaRS ©

anal yzed for collagen levels using Sircol (Biocolor Ltd, UK). Fixed kidney
tissue ifdtead senga QiZnarersiilig. Bhe rewiting wptdntc saletianos ihren(ipgEporaied intei chr ome
and kidney .fibrosis is deternm ned uantitati.v conput er - assi st ed

densit ondritBE EhTers JeEROTHSE P B A E s SRS Ry b S copy.

Pl asma amehikis@neyn. ti ssue | ysates are al so anal yzed for concentrations of
inflammatory, pro-fibrotic and tissue injury biomarkers including

t ransf or mi Bgampdrdi: Nasal spraysolien uronic acid, tissue inhibitor of

nmetallo i - I i - i i growt h
factor duda Bebraan e MaEhaaPhph I aRs: fo oBRHearbbif IOl e

ELI SA. Theis nesed with 30 ddt af @0.65pl diosechtaibufiig s@uaph peid 4ph) | Bia sehdioatiat i sti cal
di fferences between groups determ ned. 5[00377] .1n this exper.inent,
Con'pléundﬁ%@dﬂ%ﬁlE}E%ﬁa‘%PH‘h“ngFidE?lS%ﬁidstolﬁi?h‘é% lﬁéaipf % 48 CRInPRISY A t he

unt r eat qgly39¢) OkHR: ex%ggeaﬁ&' eBodifAHE s bR ¥reld BEQSI iﬁuaya@é%@%s&m@r ed to
untreated group. Exanple 91: Cinical Trial in Humans wth Idiopathic

Pul nonarapd Fabowsingdific®i9ns Buripmges 4@e0387®]petdoes pulpbdeabe aft atchiodest udy is to
assess t.h fficacy, of .treatnent w.th a conpound, of Fo la (1),conpared

o h ol dbgned MRS SRty S e ERT b Fors o BEREHE) and +o
assess tdnsafety of treatnment with a conpound of Formula (1) conpared with
pl acebo in patients with I PF. [ 00379] The primary outcone variable is
t he absol ute change in percent predicted forced 15 vital capacity (FVC
frombaseline to Wek 72. [00380] Secondary outcome neasures include:
conposite outconmes of inportant |PFrelated events; progression-free
survival; categorical assessnment of absolute change in percent predicted
FVC from baseline to Wek 72; change in Shortness-of-Breath from baseline
to Week 72; change in percent predicted henogl obin (Hb)-corrected carbon 20
nonoxi de di ffusing capacity (DLco) of the lungs from baseline to Wek 72;
change in oxygen saturation during the 6 mnute walk test (6MM) from
baseline to Wek 72; change in high-resol uti on conputed tonography (HRCT)
assessnment from baseline to Wek 72; change in distance wal ked in the 6MA
frombaseline to Wek 72. Criteria 25[00381] Patients eligible for this
study include those patients that satisfy the following inclusion criteria:
di agnosis of IPF, 40 to 80 years of age; FVC > 50% predicted val ue; DLco >
35% predi cted value; either FVC or DLco < 90% predi cted val ue; no

i nprovenent in past year; able to walk 150 neters in 6 mnutes and maintain
saturation? 83% while on no nore than 6 L/ m n suppl enental oxygen.

30[ 00382] Patients are excluded fromthis study if they satisfy any of the
following criteria: unable to undergo pul nonary function testing; evidence
of significant obstructive lung di sease or airway hyper-responsiveness; in
the clinical opinion of the investigator, the patient is expected to need
and be eligible for a lung transplant within 72 weeks of random zati on;
active infection; liver disease; cancer or other nedical condition |ikely
toresult in death within 2 years; diabetes; pregnancy or |actation;
substance abuse; personal or famly history of |long QI syndrone; other |IPF
treatnment; unable to take study nediggéion; w t hdrawal from other |PF
trials. 5[00383] Patients are orally dosed with either placebo or an anount
of conmpound of Formula (1) (1 ng/day - 1000 ng/day). The prinmary outcone
variable will be the absolute change in percent predicted FVC from Basel i ne

2 YR L 1 e~ ™~ 1 " . B e - N - o 4



10safety and efficacy data to ensure patient safety. [00384] After week 72,
patients who neet the Progression of Disease (POD) definition, which is a?
10% absolwbeodaorssase i n percent predicted FVC or a? 159Cahsodoatesidecr ease
in percent predicted DLco, will be eligible to receive permtted |PF
therapies in addition to their blinded study drug. Permtted | PF therapies
i nclude corticosteroids, 15azathioprine, cyclophospham de and

N-acetyl -cysteine. Exanple 92a: Parenteral Pharmaceutical Conposition

[ 00385] teral pharnmaceutical conposition suitable for
adm ni straﬁgggﬁlﬁ\j@g@n (subcut aneous, intravenous, and the |ike), 100
ng of a Mat erA sompbdin Imaldg thé stmcmﬁ'efpﬁﬁﬁﬂmﬂﬁ (Tror H‘phan(abéutlcalljda&&piabbd in
sterile water and then m xed with 10 nL of 0.9% 20sterile saline. The
mxture is ir?é‘&lrt hss3oli ed into a dosage unit formsuitable for administration
by injection [00386] In another enbogkrrent kg the follow ng ingredients are
m xed to forman injectable fornul at! ( 2pg of a conpound of Fornul as
(1), 2.0 nL of sodium acet at eNB (04M HC1 (1 N) or NaCH (1
M (g.s. to suitable pH), waf /dl Ie ,le) 25(q.s.to 20 nm.). All
of the above ingredients, e%cept water, are c'on‘& ned and stirred and if
necessary, wth slight heatl @gb(f'\* |%ecessary A sufficient quantity of water
is then added. Exanple 92b: Ora(g Phar maceuti cal Composition [00387] To
prepare a pharnmaceutical compegition for oral delivery, 100 ng of a
conpound of Forrmula (I) is mxgd wth 750 ng of starch. The m xture is
incorporated into an oral 30dgdafeRMhit for, such as a hard gelatin

capsul e, which is suitable fo al admi ni stration. Exanpl e 92c: Subl i ngual
(Hard Lozenge) Pharnmaceutical Conposition [00388] To prepare a

phar maceuti cal conposition for bucEamyg(Hvery, such as a hard | ozenge, nix
100 ng of a covmpodnd of Forrmula (1) with 420 ng of powdered sugar mi xed,
with 1.6 nmL gfi .Li COrH BT and 0.42 nL m nt
extract. Theq{m1>s<tg;thf ség ntIERI e%fa 1 ES‘?J CX\B(?)%HRWDI dto forma

| ozenge sui t ab-@)NeISAIREGRI- @dmmHSHeeHbmH E&Paﬂml & 02a;alkyl;

Fast - Di si ntegrati ng Subl i ngual Tabl et 5[ 00389] A fast-disintegrating
subli®ngual t ligg bseat ¢rleparddel8he: mi xi ng 48. 5% by wei gh of a conpound of
Fornmula (1), t al | I ul ose (KG 802), 5% by
wei ght of | ow su%f;tltute 9@49 &%%%yély%eﬁfﬂl}oggaéﬁﬁ% [tm), and 2% by

wei ght of mghesﬁm@lt@aﬂlaﬂ;e Tablets are prepared by direct conpression

(AAPS Phar nfscjcTe 2 4 e total weight of the conpressed
tablets is 8 gﬁé@é@&%ﬁh& EIZFPfBal Lformul ation is prepared by nixing
the amount 0le9‘?§7&3€ @gane;l E?-%u&o&lk}l %JCQcytch&allEﬂté}la QuaRhich Yr of

m crocrystalline celu ose wo- t hi rds "of t he quantity of
| ow-1Subst i t ut eduhspbistouiedpbpyil; cel | ul ose (L-HPC) by using a three

25 mnut os. AN OBR the e ainerau B SRR A R Rr R e hi
of the quantityceic,kkPC, ar,auaddrgl, 30-caeondkotd, Oet pnexihednd of m Xing.

Exanpl e 92e: Inhal ation Phar maceuti cal Conposition
Cjheteroalkyl;

mis0, 1, or2;

20 nis0, 1, or2;
pis 0, 1, or 2.

2. The compound of claim 1, wherein:

R' is -CO,H, -CO,R” or —-C(=0)NHSO,R'’;
R’ is C;-Caalkyl;

25 R’ is H;
R'%is a C;-Cealkyl or a substituted or unsubstituted phenyl;
each R is independently selected from H, F, Cl, Br, I, -CHs, -CF3, -OH, -OCF3,
and -OCHs;
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[ 00390] To prepare a pharmaceutical conposition for inhalation delivery, 20
mg of a conpound of Fornmula (1) is mxed with 50 ng of anhydrous citric
aci d and wOQomn7e€830. 9% sodi um chl ori de sol ution. The mMPKITAISR000H68106
incorporated into an inhalation delivery 20unit, such as a nebulizer, which
is suitable for inhalation adm nistration. [00391] In another enbodi nent,
conpound of Formuka (1) (500 ng? is suspended in sterile water 8100 m),
Span 85 (1 g)carkRaédadercafsbliedlcsieddwm th BnCoBrdextHoseF {508, yChnd
ascorbic aciqmglggﬁg). Benzal konium chloride (3 nL of a 1:750 aqueous
solution) is add hd the pHis adjusted to 7 with phosphate buffer. The
suspensi on i saplaBkagadejenddfistselecled froebHl Fz€r, Br, EXGHp-6FQ20H, RRCFal  Gel
Phar naceuti cal C@ osition [00392] To prepare a pharmaceutical conposition
for rectal deénfy E§¥3100 mg of a conpound of Formula (1) is mixed with 2.5
g of smet hyl cglluese (1500 nPa), 100 ng of nethyl parapen, 5 g of glycerin
and 100 nlL of purifi'ed water. The resulting gel mxture is 30then
i ncor por at ed pi nt0mrrlect al delivery units, such as syringes, which are
suitablg%for ect al adgifislr tign“ Exanpl e 92g: Topi cal Gel Pharnaceuti cal
Conposi t3on [O5383Po#d gt it & WIS maceuti cal topical gel composition
100 ng of a qEnpopodHyr Eo,rBla (1) is mxed with 1.75 g of hydroxypropyl
cel | uose, 10é§; of propyl ene glycol, 10 nL of isopropyl mnyristate and 100
nmL of purifi & a-ebhor -U8ECHThe resulting gel mixture is then incorporated
i nt o cont ai ne§s., Su as bes, which are suitable for topicl
5adﬁpnistratﬁéﬁ?féignﬁf%'ggh: Ophthal m ¢ Sol ution [00394] To prepare a
phar maceut i cat” gm hakn] & <9 @iH0on conposi tion, 100 ng of a conpound of
Formula (I) is mxed with 0.9 g of NaCl in 100 nmL of purified water and
filterd 4usi ng'he @mporndpbelaim piwhereithe resul ting isotonic solution is then
incorporatedly,%gc%pﬂphthalnic delivery units, such as eye drop containers,
which are suitabl € for opht hal m ¢ adm nistration. Exanple 92i: Nasal spray
sol uti on [ 00305} -Tél:prepare a pharnmaceutical nasal spray solution, 10 g of
a conpound of JFornula (1) is mxed wwth 30 nL of a 0.05M phosphate buffer
sol Ui on (pHIﬁﬁﬁTE¥&he solution is 15placed in a nasal adm nistrator
designed to qghk%&knéQ@H%[Jgﬁgﬁﬁﬁﬁi}ﬁﬁﬂbéﬁﬁg-@HR@H%@LCGQHQ%QQ396] The
exanpl es and enbodi nents descri bed herein are for 1llustrative purposes
only and vari ouSH{otLEHeatCoOELCH: )oh ebidgsHE Hpge ot 1@ Chkjosons skilled in
the art are tQq be incI%qurmﬁ%hin t.he spirit and purview of this
appl i catY on an¥ CEHGENGPT {IHI 2 MRHHBd clains. WHAT IS CLAIMED 1S 1. A
conmpound havi ng the structure of F@@gulaﬁgg) or a pharmaceutically

m P

acceptabl e salt thereof: 0 | =|=
)R

\\LL-COZH
NH
O:{

o)

7 X (RO,
20 6. The compound of claim 5, wherein:
L' is absent, -CH,-, -CH(CHs)-, -C(CHs),-, -CH(CH,CHj3)-, or -C(CH,CHs),-;
each R is independently selected from H, F, CI, -CHs, -CF3, -OH, -OCF3, and -
OCHz;
mis 0;
25 nis0, 1, or2;
pisO.

7. The compound of claim 6, wherein:
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Formula (1) wherein RL is -CO2H, -CO2R1, -CN, tetrazolyl, -C(=0)NH2,
-C(=0) NHR1, - C(=0) NHSO2R1 or -C(=0) NHCH2CH2S03H; RD is H or G -C4al kyl ;
10L1 i s aweento/worssdi - Coal kyl ene; R3 is H G -C4al kyl, CBcCasgapoetiky| , or
G -CAfluoroalkyl; R7 is Hor G -C4alkyl; R8 is H G -C4al kyl, or

C -CAfluoroal kyl; R1 is a G -Ce6al kyl, G -C6fluoroal kyl, C3-C6cycl oal kyl, or
a substituted or 15unsubstituted phenyl each of RA, RB, and RC are
i ndependent | Y- deplseveer Ctbrm H, F, O, Br , -CN, -OH, G -C4al kyl,

G - CAf | uor oal‘el%ll1 gg nﬁ)ﬁ; éﬂgﬁt%eﬁ%@qﬁ ﬁabko&%’ % a% O%‘flhet er oal kyl ;

mis 0, 1, or2 npound of clalml
wherein: Rl isis0@@AH, -CO2R1 or -(( 0) NHSO2R1, R3 is G -Cal kyl;
25R7 is H Rmis a G - Ik | or a substituted or unsubstituted phenyl;
each RAfs i ndsponwsHd g FemacusTFRom 1 F, O, Br. |, -G, -CF3, -OH

-CH3, -CF3, -OH, -0CF3, and OCI—|3 s independently selected from

H F, d, Br, I, -CH3, -CF3N© /I _\3d -OCH3; 5msCorl; pis 0 or 1.
3. The compound of claim 2, r eNn- RI s/\CQ?(S—i -CO2R1; R3 is -CH3 or
- CH2CHS3;
NH
o
0

Iy,

-0CF3, and -OCH3; each RBls i ndep r,;ent%% sel ected fromH F, d, Br, I,

7 (R
5 —
9. The compound of claim 8, wherein:
L' is absent, -CH,-, -CH(CHs)-, -C(CHa),-, -CH(CH,CHj3)-, or -C(CH,CHs),-;
each R is independently selected from H, F, CI, -CHs, -CF3, -OH, -OCF3, and -
OCHz;
10 mis 0;
nis0,1,or2;
pisO.
10.  The compound of claim 9, wherein:
L' is absent or -CH,-;
15 each RC is independently selected from H, F, Cl, -CHs;, -CF;, and -OH;
nisOor 1.
11.  The compound of claim 2, wherein:
R' is -C(=0)NHSO,R "
R* is -CH; or ~CH,CH3;
20 R®is H, —CH; or -CF3;
R'" is -CH3, or -CH,CHs.

12. The compound of claim 1 selected from:
(4'-{3-Methyl-4-[1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-5-
yl}-biphenyl-4-yl)-acetic acid (Compound 1); (4'-{3-Methyl-4-[1-(3-

25 trifluoromethyl-phenyl)-ethoxycarbonylamino]-isoxazol-5-yl} -biphenyl-4-yl)-
acetic acid (Compound 2); (4'-{4-[1-(2,4-Dichloro-phenyl)-ethoxycarbonylamino]-
3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 3); (4'-{4-[1-(2-
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10R8 i s H,
wherein: R

-CH3 or RDis H -CH3, or -CH2CH3. 4. The conpound of cl ai
Is -CO2H, R3 is -CH3; 15R8 i S -CH3; LI is absent, -CH2-,

- CH2CH2- , WOCHA@H2@BR2- , - CH(CH3) -, - C(CH3)2-, - CH( CH2CHBLT/US2@0CHAGH3

- CH2CH( CH3) -

or -CH2C(CH3)2-. 5. The conpound of claim4, wherein: 0

6. The conpouhd of claimb5, mherein LI is absent, -CH2-, -CH(CH3)-
-C(CH3) 2-, -CH(CH2CH3)-, or -C(CH2CH3)2-; each RC I S |ndependently se
fromH, F, dFluor@mélenyIQ:F@loxmnbonymﬂeo] 3wsthyloopezol-yld tophepshdivd-0, 1, or

2, pis O 7.,

e Ps. | ndeperiient 15 Ry ey 8 45 Q- EHBES Bhgpbrorbs PaRRnBipor 7

1. 8.The co rrpmthgzll-lcgcbxaabla.ﬁ-lyl%blpwgm) aetic held@dmp8und e (£ o@gau@d of

8, wherein:

10

15

20

25

30

Methoxy-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-
acetic acid (Compound 6); (4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-6-methoxy-biphenyl-3-yl)-acetic acid (Compound 7); 4'-{4-
[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl } -biphenyl-4-
carboxylic acid (Compound 8); 4'-{4-[1-(2-Chloro-phenyl)-cthoxycarbonylamino]-
3-methyl-isoxazol-5-yl}-biphenyl-2-carboxylic acid (Compound 9); (4'-{4-[1-(2-
Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl}-biphenyl-2-yl)-
acetic acid (Compound 10); (4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-acetic acid (Compound 11); (4'-{4-[1-(2-
Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-3-yl)-
acetic acid (Compound 12); 3-(4'-{4-[1-(2-Chloro-phenyl)-cthoxycarbonylamino]-
3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-propionic acid (Compound 13); (4'-{4-[1-
(2-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl } -6-fluoro-
biphenyl-3-yl)-acetic acid (Compound 14); (4'-{4-[1-(2-Chloro-phenyl)-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl }-4-fluoro-biphenyl-3-yl)-acetic acid
(Compound 15); (4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-
isoxazol-5-yl}-biphenyl-4-yl)-acetic acid methyl ester (Compound 16); 2-(4'-{4-[1-
(2-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-
propionic acid ethyl ester (Compound 17); 2-(4'-{4-[1-(2-Chloro-phenyl)-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-propionic acid
(Compound 18); 2-(4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-
isoxazol-5-yl}-biphenyl-4-yl)-2-methyl-propionic acid (Compound 19); 2-(4'-{4-
[1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl}-biphenyl-4-
yl)-propionic acid (Compound 20); 4-(4'-{4-[1-(2-Chloro-phenyl)-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-butyric acid
(Compound 21); 4'-{4-[1-(2-Chloro-phenyl)-ethoxycarbonylamino]-3-methyl-
isoxazol-5-yl}-biphenyl-3-carboxylic acid (Compound 22); (4'-{4-[1-(4-Chloro-2-
fluoro-phenyl)-ethoxycarbonylamino]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-
acetic acid (Compound 23); (4'-{4-[(R)-1-(2-Fluoro-phenyl)-
ethoxycarbonylamino]-3-methyl-isoxazol-5-yl }-biphenyl-4-yl)-acetic acid
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L1 is absent, -CH2-, -CH(CH3)-, -C(CH3)2-, CH( CH2CH3) - - C(CH2CH3) 2-;
each RC is |ndependently sel ect ed fromH, F, , -CH3, -CF3 -OH, -0CF3,
and - OCH80Q200m778830; n is 0, 1, or 2; pis O 10. The eomwasaevd/oes10€! ai m 9,
wherein: L1 is absent or 15each RC is independently selected fromH, F, d,
-CH3, -CF3, and -OH, nis O or 1. 11 The conpound of claim2, wherein: Rl
is -C(=0)NHSQ2R1 R3 is -CH3 or -CH2CH3; 20R8 is H, -CH3 or Rl is -CH3, or
- CH2CH3.  12. (Feewesmpdbintt dft- [emama Flugee-abenwd)-gthgpicarbonylamino]-3-methyl-
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met hyl - bi phenyl-4-yl)-acetic acid (Conpound 25); 2-(4'
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5et hoxycar bonyl am no] - 3- net hyl -i soxazol - 5-y1} - bi phenyl-4-yl)-acetic acid
(Compound 27); 2-(4'-{4-[(R)-1-(2-Chl oro-phenyl)-ethoxycarbonyl am no] - 3-
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WO 2010/ 077883PCT/ US2009/ 068106 13. A pharmaceuti cal conposition conprising
a therapeutically effective anount of a conpound of any one of clainms 1-12,
or a pharweaceuwd7cssBl y acceptable salt thereof, and at | eaFtuseene/ 068106
pharmaceutical ly acceptabl e i nactive ingredient. 14. The pharnmaceuti cal
conposition of claim 13, wherein the pharmaceutical 5conposition is: (a)
formul ated for intravenous injection, subcutaneous injection, oral

adni ni stlBat i ohphirAkasHicebepmpeabion caayining rrtherppavticelbpiftestive ampwitad at i on,
opht hal m ¢ adpi.ni ' r I dii i (ol let, a
o111 & capouriibodhd BELfibierelayfs BAR O EhERRLPRNCAL accgprapl B el 8P
10supposi t or yandat Rustp@p pharmacautipally acceptabledhaktiva iglirsgieitsi on, a suspensi on,
a sol ution, ar]n erl'rlul sion, an ointnment, a |lotion, -ag] exlg drop.or an ear drop.
15. A metfod: The pharmaceutigal porgpositig off dlaipgl 3 mdckiy Biedihagnacartictt i vity of LPA
in a.mamal ; s (b) for treating or preventing a LPA-dependent or
LPA- r?edi at ed CgPls?gzsilggnésr' 15condition in a mammal ; (c) for treating or
preventi ng fi(byfosinslagfd for pamscmmus injssivessubsatandoun gnjedtiongorali seases,

der mat ol ogi cal, condi tions,,K cancer, cardiovascul ar, dj seases, respiratory

i seases o CURBRLHEIRS, Meglfidhnhard) gt S OBsonakidrapiaiaddn. narbelnle

di seases, I enginifikeRnest ot aimdidrdtioaCé- associ at ed di seases, inflammatory
di seases of |ower urinary tract, 20dysuria, frequent urination, pancreas

di sease, art db) atabbihst pillca fapsyleceligid ain inhdlamtca haval speey sidwtadn, heror r hage,

pai n, peripheral neurogpathy,. or fibromyal gia in.a mamal; or for
Preal g of grBuepihg Sfantsiefi st TRt filo R A RERbiePheePbol ronary
di sease ( COPRynul§ieman dinthicas iadoticds bh eykdidpey ah Birryp. chroni ¢ ki dney

di sease, liver 25fibrosis, skin fibrosis, fibrosis of the gut, breast
cancer, 1|a§ancrfi\eﬁteiﬂt?dé:ancer, ovari an cancer, prostate cancer, glioblastom,
bone cancer, I g \ : ancer, mel anonma,
mul tiple wel@ﬁg?ﬂl@%ﬁﬁ%@ﬁp@ﬁ%ﬁﬂg@%ﬁ P%C%IR]letﬁEg%géﬁﬂgm&%géalgai n, tunor

met ast asi s, t(bpdspautihg or panent@jgectP Arlepacker @ddrArmedtsad discaké br 0Si s, age
rel at ed macul ar . degeneration (AMD), diabetic retinopathy, 30coll agen

vascldl ar di seR8¢ItORIHhRPBEM A} 0si s, or neuropathic pain in a mamal :

conpri sing agg & i iCal i : npound
accordi ng tod(g)nf)?)Ir %ﬁ%ﬁﬂo%&ﬁ%‘iteﬂgﬁ%ﬁ ?%ts{ggo@a&%aﬁgrgﬁrg%g%ét{?%agﬁ%qgggg%%g%ﬁe sal t

t hereof to thermetotmical pomigtemhst dsacerofardiovascular diseases, respiratory diseases or

conditions, inflammatory discases, gastrointestinal tract diseases, renal diseases,
urinary tract-associated diseases, inflammatory diseases of lower urinary tract,

20 dysuria, frequent urination, pancreas disease, arterial obstruction, cerebral
infarction, cerebral hemorrhage, pain, peripheral neuropathy, or fibromyalgia in a
mammal; or
(d) for treating or preventing lung fibrosis, asthma, chronic obstructive pulmonary
disease (COPD), renal fibrosis, acute kidney injury, chronic kidney disease, liver

25 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,

30 collagen vascular disease, atherosclerosis, or neuropathic pain in a mammal;
comprising administering a therapeutically effective amount of a compound
according to any one of claims 1-12 or a pharmaceutically acceptable salt thereof

to the mammal in need thereof.
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