WD 2011/ 041461PCT/ US2010/ 050786 POLYCYCLI C COVPOUNDS AS LYSOPHOSPHATI DI C
AClI D RECEPTOR ANTAGONI STS RELATED APPLI CATI ONS [ 0001] This application
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[ 0003] Lysophospholi pi ds are nenbrane-derived bioactive |lipid nediators.
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activates intracellular signaling pathways to produce a variety of
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activates intracellular signaling pathways to produce a variety of biological responses.

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

conditions in which LPA plays a role.

SUMMARY OF THE INVENTION
25 [0005] Inone aspect, presented herein are compounds of Formula (I) that inhibit the
physiological activity of lysophosphatidic acid (LPA), and therefore, are useful as agents for
the treatment or prevention of diseases in which inhibition of the physiological activity of
LPA is useful, such as diseases in which an LPA receptor participates, is involved in the
etiology or pathology of the disease, or is otherwise associated with at least one symptom of

30  the disease.



10pancreatic secretion, and the like), renal disease, urinary

tract-associ ated di sease (benign prostatic hyperplasia or synptons

associ at esowntin4msur opat hi ¢ bl adder di sease, spinal cor @&crarseeip/obesai a of
intervertebral disk, spinal canal stenosis, synptons derived from di abetes,
| ower urinary tract disease (obstruction of |ower urinary tract, and the
like), inflammatory disease of |ower urinary tract, dysuria, frequent

uri nat i di0slada onpesneck gy copmeendaf fnraaly®) afiB%thh]leﬁme treatment of fibrosis

ang| Oge’b?%'riangiﬁx%?'ﬁﬁi& Cﬂlagé%%gt s fleelrﬂ%ei [} %1 Ise &E%E a%ﬂtee}{%gattaﬁse ch%qgl?c)

scl eroder na al n-ass I sease ere
henor r hageatiténtvérfebrodik éver ﬁﬁhb@@@bhabhy@attéhsmﬂemgahﬁﬁﬁ% faduire0 paxi- hy and t he
rel at ed cyl ar. degenerat i

Ir Ie'f ?nopa#‘lF@ro 11(; I?tgi?tgﬁ%}aéflg (e}gA\q;'Ht)’rllé’GF YRR TPRGRY ! 00&%83’@/[)%1% a h| goi d,
gl augo mEhlJ ctelf'l %l}:dlﬁ@raﬁ% ?1?%%6 ?&aﬂEér (§lid tﬁﬂiﬁr B84 ltdrﬁ(?r)metbéf s?@%a&%&?a the

20corrpoun or mu used 1 n the treatnment I'brotic diseases
or condifitiroms.. mﬂrﬂ@ﬁﬁ]mulmiplmayaemedﬁapodéssamdnm lduemian clmoeicdpmpbaenytis of

For mul a acceptabl e salt ol vat e d. prodr

Fher oot 1edsimiB (ELIRGR ke R o RSB SRy st cn P b im0 B 0 0 9 e

LPA 1 ecapfithma®®) 8GERE (HJofiadil; PRPhrobfAe, prebABnialaRdhe IHE e? a@ﬂ@m’ee%)ﬁi@al tlabt_one
0

J
enbodi nent, conpounds g?OFormJ | a F) are antagoni sts . In one 25
enmbodi rrsh&easec(@mrﬁdd@u@wolfsyﬁdnoml(éB@L )nfhnenéamd@@m étssaseKIB_IP?Aabrmmﬂbr LPA3.

andi Q1 UBRG S Bishin RO Rt SnalcBialu et e ROH AT R 247 Bliplt s ve

ant agonigbgatiiypefiastf ot yenpkdths s86E&pEOMathRUAIphike: Bladdd als@megpuhd%ord
receptors. In sone_enbodi nents, such a selective antagonist 1s selective

for the tumay, hewaepf igrervariebed disk ey P plENOSIy sYMBtogw| dseiv e Bomoshcirgoni st

ant agoni 24wy b ety (BRRRNRE R o R B HHRD E RO Bl BBhEC I
(1) are disast oflotvbeurdinaeptragndysafia,drspastasinatos and@icslikeprpaacmeal dls@@a in

whi ch activation of at |least o LPA receptor by LPA contrl butes to the
syrrpléorrmtba@lvn @ngpsaw&ﬁwl%qdn (f Iprasqif st bsgp i thy Tk wPdEN24 n one

aspect, yhg. aﬁ?@scr%ﬁ s&aﬁ@?c%%@aﬁqnf@%%ﬁ%%&l%ﬁo%ﬁ%&%h& HRNfe),and

medi cament s el n conprise antagoni sts LPA recept or(s). In
one aspeetropathéc pet hedpherelompoomtiy, aphte hikesaciac &iisemr(mreﬂatcmmacdmd

o1 conbi R T Db HEH0 BT OPAP S5  AEpBet  SRBOaB T O Uk f ceauighl

conpoundheafphl tod £l 8] g{&&ﬁiﬁ 6Rd the IREE P A ajple ther eof:
For mul aq)(el )p lgg)ﬁv%neé}rl%lcél 1 |t}50%-5%% C(g —OﬁdNHhéOﬁZtelé bﬁ@ §t ;32 -CN, or
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R12, where R12|sF G - C4al -OH, or ring Ais a substitute

unsubst iaf@t kastsme sy fhe IHA épcw@é% semteécfr%m Lﬁﬁs Jghia, Lﬁﬁe&%ﬂb%emdc
G - 05het;gs pay {) d’éfﬂgl é Y4h @L
subst i tutejg6 4 Tﬁen%]b EIgl&crmlge ﬁ éfm I'S | e11|8en§l Om 1'};%%se @ :@r om
hal agen,ecmbodifidht, coohhoubils &driyla, (1 CGire @dfaporostoal KR A aﬁ/eﬂ]PAycbm sah&oxy,
G - Gal ko>% and G - C4het eroal kyl ;
odiments, compounds of Formilla'(I) are antagonists of LPA; and/or LPA,;. In some
embodiments, compounds of Formula (I) are selective antagonists for one of the LPA
receptors relative to the other LPA receptors. In some embodiments, such a selective
antagonist is selective for the LPA, receptor. In some embodiments, such a selective
30  antagonist is selective for the LPA; receptor. In some embodiments, such a selective
antagonist is selective for the LPA3 receptor.

[0008] Compounds of Formula (I) are used in the treatment of diseases, disorders, or

conditions in which activation of at least one LPA receptor by LPA contributes to the



L4 is absent, or a substituted or unsubstituted C -C4 al kyl ene, where if L4
is substituted then L4 is substituted with R13, where R13 is F, G -C4al kyl,
-OH, or -vOBD112BRB1i s H or Cl-C4 al kyl; each RA is indepemasealopsees ect ed
from hal ogen, -CN, -OH, G -C4al kyl, C CAfluoroal kyl, C1-CAfl uoroal koxy,

Cl- C4al koxy, and C -C4heteroal kyl; WD 2011/ 041461PCT/ US2010/ 050786 each RB
i s I ndependent | y sel ected from haI ogen, -CN, -OH, G -C4al kyl, Ci-

C4f | uor daMRjamology evprpgissBen Rioky dlse:issoiuaqmd@rx@r congigion oMk asRach éhleky| each
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enbodi nment s, sub%iltuents are sel((iact ed from anpng from a subset  of the
i sted dIMPERHSHT SOMPRFItiQNS a3} racdipameindess KR CemPRC idagopispral or -

C( 0)5NHSL%ELPAn Osquggegp&gﬁmmoﬁst@}edfs -CO2R1. In sone enbodinments, Rl is
n Some enbodifrents, Rl Is -C(=0) NHSC2RE. In some enbodi ments, RE

is 01 baoml dhlopk asrient, pomvidedritood isendcypdREd io§ FeighBa 0, orGH@HBacelticatlyne

enbodi rrents RD IS or -CH2CH3. [0011] In some enbodi nents, Rl is
CORR1, MPePAICHINBEBRE 12 is absent, -C(=0)-, - NH, -N(CHB)-, -Cre-,
- CH2CH2- , -CH(CH3) -CHZCH(CH3) -CH(CH3) -, -CHOH)-, -CHORD),

- CH2CH( OH) -, -CHZCH( OR1) - -CH(C]—I)CHZ(R )n
CH( CH3) NH-, - NHCH2- or -NHCH( CHB?R
-CH(OH) -, - CH2CH2-, - CH2CH(CH3)
- CH( OH) CH2-; R5is-H, - CH3 or - ;
2, or 3. [0012] In sone enbodi L2 is -NH, -CH2-, -CH2CH2-,
-CH(CH3) -, -CH2CH(CH3) -, - )CH2-, -CH(OH)-, -CH2CH(OH)-, -CH(OH) CH2-,
-CH2NH-, -CH(CH3)NH, - 20 NH 20 N ( ) - rlngAlsasubstltuted
or unsubstituted phenyl, or |a5subst r/\u(ﬂs bstituted nonocyclic

C - O5het eroaryl ene containing 1-4 N atom; 0 or f 0O atons and 0 or 1 S
atons, where if ring Ais substltutl%eﬁmma}(e)w ring Ais substituted wwth 1 or
2 R14; L4 is absent, -CH2-, or -CH(CH3)-; R5is -CH3; r is 1. [ 0013]
In s¥me enbodV#Efifs, ring Ais a substituted or unsubstituted phenyl, where
if ring 25A i :su puted Eng Ao S h 1 or 2 RL4.
[0014] In sorrfg1 lgrrg%%{rrencﬁso)lﬁ?%gz% |g(§dgﬁg§??t Slt\lteglt%ﬁa%arlélubstl tuted
monocyclic Cl- e$HralaG1y¢<ﬁﬂ|l@1cont aining 1-4 N atons, 0 or 1 0 atonms and O
or 1 S atons, whe: Ais subtltute n.ri gAls substituted
with 1 or 2 R14. g{ 5F6F‘Iﬁ]§9£%rrf’esu@%t8 A gp Sﬁlﬁu%‘ép&e *a substituted or
unsubsti t ut ed 55 ikrheted-@0 m@yﬁbﬁtﬁu@b%ﬂﬁ%%tﬁ%ﬁﬂ analigAicabni ng 1-4 N

atons, 0 or 1 0 atons and 0 or S atons, where if ring A i's substituted,
t hentr | ng A is subbtituted el’duwbﬂﬁltlﬂed)ﬁl £4mf4r0a[10’(1)@@] wheregbleis enlrditlitednt s,
ring Ais a subs ted it d nay ubs ut.egpor
unsubsti tut ed thlttheerllly S8 tlutff u‘f’ﬁ%kor’ El st u(gleg a?kti) qﬁ Sll}bStl tuted

or unsubsti t uipda 1ma@ﬁtu&%%ﬁm{uk@2&&ﬁw&ﬁz &%sﬁﬁﬁ&tﬂrﬂnsu‘t%ﬁﬁﬁéd tuted or
unsubstituted thiazol yI substituted or unsubstituted i m dazolyl,

substituted or umMESYSIC icldshsiprapspirys, whermidring ft s@ubstitutad, then ingitdy
triazolyl, subst 'sﬁl!yktnﬁﬂ cfsvltﬂ']sdf%{““téé ﬁ?\l4ﬁﬁﬁ@e§9ﬁ&éhtl¥e%19 &bd h hﬁf!u%rl

unsubstituted i soxazo substituted or unsubstitu I sot hi azo

substi t ut ed or ur@wl;b@lH IClﬁ(e;dlk@K&m(aﬂabi;dalkyhrcls(wfﬁlbrdaﬂioagl, Or-Cyuilsardys bnd ut ed
5t hi adi azol yl , n A is substituted, then ring Ais substituted
with 1 or 2" Rl4. Ftﬁﬁ)f Yoln sone embodi ments, ring A is

L" is absent, or a substituted or unsubstituted C,-C4 alkylene, where if L* is

T) CH2-, -CH2NH-, - 15
gnt, -CH2-, -CH(CH3) -
CH2-, -CH2CH(OH)-, or
mis Oor 1; nis Oor 1; r is 1,

substituted then L” is substituted with R"?, where R is F, C,-Caalkyl, -OH, or
-OR”;
25 R’ is H or C;-Cy4 alkyl;
each R is independently selected from halogen, -CN, -OH, C;-Caalkyl, C,-
Cafluoroalkyl, C;-Csfluoroalkoxy, C;-Cialkoxy, and C;-Csheteroalkyl;



ckir,/\N-1 /15-1r Ncssc-- N 10N, N SThINs 4\ 1ckcsk -4\1 N N N1-INH 1 1
NN,,NNN,N"N, Ns O [0018] In sone enbodinents, ring Ais a

substi t utwo 20r/dnsubst i t ut ed 6- menber ed nonocycl i ¢ C3- OPh@EtusSe@anyi7ene
containing 1-3 N atons, where if ring Ais substituted, then 15ring Ais
substituted wwth 1 or 2 R14. isssN /N [0019] In some enbodi ments, ring A
is \%\ ss'NN% WO 2011/041461PCT/ US2010/ 050786 50' 1\ 1cOs' 12z.csss | |

S, \L i N\ egch Ry iy independentiy sefected fram hajogpgunCN, -OH, Ci-Caalkyl, C;-

Cafluoroalkyl, C;-Cafluoroalkoxy, C;-Caalkoxy, and C,-Csheteroalkyl;
ecach R® is independently selected from halogen, -CN, -OH, C,-Cjalkyl, C;-
Cyfluoroalkyl, C,-Cyfluoroalkoxy, C;-Cjalkoxy, and C,-Csheteroalkyl;
5 mis0,lor2;nis0,1lor2;pis0,1or2;ris 1,2, 3, or4.
[0010] 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,R” or —
C(=O)NHSOZRE. In some embodiments, R!is -CO,RP. In some embodiments, R!is—
CO,H. In some embodiments, R' is <C(=0)NHSO,R". In some embodiments, R is C}-Cg
10 alkyl. In some embodiments, R" is -CH; or -CH,CH;. In some embodiments, R" is -CH,
or -CH,CHs.
[0011] In some embodiments, R' is -CO,RP, or —C(=O)NHSOZRE; L’ is absent, -C(=0)-, -
NH-, -N(CH3)-, -CH;-, -CH,CH,-, -CH(CH3)-, -CH,CH(CH3)-, -CH(CH3)CH;-, -CH(OH)-,
-CH(ORP)-, -CH,CH(OH)-, -CH,CH(ORP)-, -CH(OH)CH,-, -CH(OR")CH,-, -CH,NH-, -
15 CH(CH3)NH-, -NHCH,- or -NHCH(CH:)-; L* is absent, -CH,-, -CH(CHa)-, -CH(OH)-, -
CH,CH,-, -CH,CH(CHj3)-, -CH(CH3)CH,-, -CH,CH(OH)-, or -CH(OH)CH,-; R’ is -H, —
CH; or -CH;CH;3; misOor 1;nisOor 1;ris 1, 2, or 3.
[0012] In some embodiments, L? is -NH-, -CH,-, -CH,CHj-, -CH(CH3)-, -CH,CH(CH3)-, -
CH(CH3)CH,-, -CH(OH)-, -CH,CH(OH)-, -CH(OH)CH,-, -CH,NH-, -CH(CH3)NH-, -
20  NHCH;- or -NHCH(CH3)-; ring A is a substituted or unsubstituted phenyl, or a substituted
or unsubstituted monocyclic C;-Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms
and 0 or 1 S atoms, where if ring A is substituted, then ring A is substituted with 1 or 2 R
L" is absent, -CH,-, or -CH(CH3)-; R® is <CH3; ris 1.
[0013] In some embodiments, ring A is a substituted or unsubstituted phenyl, where if ring
25 A is substituted, then ring A is substituted with 1 or 2 R'*.
[0014] In some embodiments, ring A is a substituted or unsubstituted monocyclic C;-
Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms and 0 or 1 S atoms, where if ring A
is substituted, then ring A is substituted with 1 or 2 R'.
[0015] In some embodiments, ring A is a substituted or unsubstituted 5S-membered
30 monocyclic Ci-Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms and 0 or 1 S atoms,
where if ring A is substituted, then ring A is substituted with 1 or 2 R'*.
[0016] In some embodiments, ring A is a substituted or unsubstituted furanyl, a substituted

or unsubstituted thienyl, substituted or unsubstituted pyrrolyl, substituted or unsubstituted



NN [0020] In sone enbodinents, the conpound of Fornula (1) has the
structure of Formula (Il): ,0 NL2-\ ¢ 5 Fornmula (H). [0021] In sone
enbodi mrerw®,20R14i41- CO2R1, or -C(=0) NHSO2RE; RD i s H or PCTAS401al0RyB¢ RE i s
Cl-c4 alkyl; L2 is -CH2-, -CH(CH3)-, or -CH(OH)-; ring Ais a substituted
or unsubstituted 5-nmenbered monocyclic G -Cdheteroaryl ene containing 1-4 N
atons and 0 or 101 O atons, where if ring Ais substituted, then ring Ais

subst i t ureeplyl s¥bshiued qramsebstigyipd thigzolyGryubymyted opupsybgiitgied imidagelzb] 1 n some

enbodi RE is
G - Caa lmlisﬂf)ﬁﬂﬂﬁ& olr ﬁnwﬁ%ﬁé&g&ﬁzo%?%@g %?%%t&teﬁ't%ﬁ&&% s%@t t%&h (CHB) - -
ring A umsaosslubed fctratcdyl, aubstitusadstunbulise titqlyisoxcizolyl, enbstltwadabmnshbmtmgdA is
substitute]g. then ri.n 5A i s substituted th R14; L4 is absen -CH2-, or
_ CH( cH3)sothigzglyl, qubstituied orgmsuhsting @%Zﬁb{ﬁ“%ﬁuww ownsupdityed cr i bed

above f QfiahifiSolyRWHIHSIFYid 'A@Q'sﬁﬁstft&e&%é eofgutﬁﬁ{ Linyitd Mlopagnout the

speci fication, "groups and su bstituents the are c osen by one skilled in

the field to provide stabl e noi et| and corgounds In; aspect
provi ded are conmpounds presented i m %37 m 11.
[0025] GQonpoundsmefenbodimong, (ihy Aaise goni sbs/of at st",on

receptor. In sone_enbodi nents, the conpound_of For mul a (I) i's an ant agonl st
of LPAI. ; n_somne [

| rregsLs t he ound r mul i s; gnt agoni st
of LPA2. e 0 %@ of|| Forriul'a h:é}_l iqi?ﬁ,?gom st
of LPA3. 01 /0414?61PCT/ 10/ 05 ,0026N I n,so odi ts’,
presented herein are conpounds se;g\g%e%ﬁfrom active t abol | tes t aut oners,

Formil & (14, JLOD270 11 % T“?%é ol o s & phetnachy °”§f' )

conposition N:orrprl 5| g a, 5 t rapeutl §a| ly efféctive a unt> ofNa”colpound
of Forrml a (). I sone enbodl ments, the pharnaceuti corrp05| tion also
contain N eas \g% Gﬁutl ca;rI,Il e‘g I@_ \jf\ li ent
[0028] | nﬁg nbadi sded S Sut i POk tioh

conpri sing er apef)'tl cal I y ffect i V& armunt arconp und’ of Formula (1),
or a phar rraceutl céal |y 10a ept abI e saI t the eof an‘}‘ at I easé( one

phar mac a% e|| rf [N o

phar rgaceut .Q gomﬁ i2on os rrulpal d for N eneu jecm

subcldt aneous’ | nj’ect i on or al adm ni st rat| dn in aI ation, na’sal ’

adm ni st sati on, téQpl agkmnlstralon halym ¢ mnlstrg\tl or otic
admi ni st¥agiNn. . I'n Ns genb?j ﬁcf"he arrfa tic os']‘t §0| s a
tablet, a §ac ul’e, I\,lqldNa,n antsls,a pra‘y\N‘?qutlon

a suppository, a suspension, a gel, a CO||OId a di spersion, a suspénsi on,
a solutlomﬁjam emul sion, an ointnent, a Iotlon an eye drop or an ear drop.

[0018] In some embodiments, ring A is a substituted or unsubstituted 6-membered
monocyclic Cs-Csheteroarylene containing 1-3 N atoms, where if ring A is substituted, then

15 ring A is substituted with 1 or 2 R'.

& Ny % & AN
[0019] In some embodiments, ring A is U , \uf ,
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[0029] In sone enbodi ments, the pharmaceutical conposition further

conpri ses one or nore additional therapeutically active agents other than a
conpound w0 2pavagdea (1). [0030] In sonme enbodi nents, pr@¢rasdosseEseet hod
conprising adm nistering a conmpound 20 of Fornula (1) to a human with a
LPA- dependent or LPA-nedi ated di sease or condition. In some enbodi nents,
the human i s al ready bei ng adm ni stered one or nore additional

t herapeugl call y |active, agent$ other than c ng.of _Fo a (l).3In sone
enbodine§£ ,\‘thga eé %ﬁ I ‘% '2%5? ﬁﬂ%ﬁgtg;”nﬁ\ongu£r| ;Q
additio rapgutincal | ypyacty ve agght s ot ther yt han as conpounai.o For nul a
(1). 25[0031] in sohe embodiRents, the one o nore add\tional N ;

t herapeutically acti agents ot her than a conmpound of Forrmula (I) are
selectedf [ corsty t er oids, % nmmunosuppresants, anal gesics, anti-cancer
agent, antll-infl ammdt or] es,[| chEnoki ne receptor antagoni sts,

bronchodi | /}Sf nFecept or ant agoni sts, |eukotriene formation

i nhi bitors, nonoacylg yCQFoI ki nase inhibitors, phospholipase Al

i nhi bi t qoeo) AhesHb@hibpaime:nAL thiQoRtpolhd 6f Bornidl(1) N&ahd Sshak o 88 emida
(l'ysoPLD) inhibitors, autotaxin inhibitors, decongestants, antihistam nes,
nucolytﬂlg, anticholinergics, antitussives, expectorants, and 13-2

agoni sts. WD 2011/ 041461PCT/ US2010/ 050786 [§f32] I n anot her aspect is the
use of a conpound of Formula (1) in the Anent of a disease, disorder or
condition in which the activity of at | ofe LPA receptor contributes to
t he pat hol ogy and/ or synptons of A Sedse or condition. In one

enbodi nent of this aspect, the LPA rgceptor is selected fromLPA , LPA2,
LPA3, LPA4, LPA5 and LPAG6. | Song enbodi nents, the LPA receptor is LPA
or LPA2 or LPA3. In sone enboliwgent t he gsease or condition is any of

t he di seases or conditions speci fuzet%@ 0033] Al'so provided is a

met had of inhibiting the physiological activit® bf LPA in a mammal
conprising adm nistering a theraqughﬁﬁgbx effective anount of a conpound
of Formula (I) or a pharmaceutical [y acc p%able salt thereof to the mammal
in need [birer gafsoh ch®Odidlents) RONE-ESIREL; br —CE-GINRSOYRY; RBis M beat inalket;
preventing a LPA-dependent or LPAnedi ated disease or condition in a mamal

conpr i sifhgs &arbstiistdr ithg et el Epret PELHGOIRR Fideg Avea aristiRECdRT a conpound
of For : t - . j
diseasgghgw&%%ﬁ%%?ggﬁém%%%@ﬁgéséﬁﬁglgwgﬁﬁ8%§ﬁﬁgg§@%m%g%fgﬁ%ggg#ghg (%rgans
or tiiossule® atangmwhcrwif ring ers sdbsieasé sherddngratiobdgiitadd e BACILE isoad],- omancer ,
cardiova%j I?é di sease, respiratory diseases or conditions, inflammatory
di sease,” éﬁg bi mtsdsel hal tract disease, renal disease, urinary

tract - aspRsf ahQgmdil-a®dancnt) R AMEO WY oFALSLAPHRIHHOJROVRP 4 P &l X AIkaLt
dysurla,I;requent urination, pancreas di sease, arterial obstructioh,

cer ebr alRiinfaratlkgh L ceMNdby, alHheri ((Hhge :CHEDH)-, pedCpheoraNHHed((@pat hy, and
fibronyal gi a. 20[003 In s odi pents, the .LPA-dependent or .

LA oo it e S0 or R ERT R e DE e whoR bhnE B8 SURRRethending:
fibrgsi s iphubgituddfiitsR" pet gReimrarCH, Udg-CHRS3eY 19D odilf f erent eti ol ogi es
including iatrogeni c drug-induced fibrosis, occupational and/or

envi r onrBshal Anhepuelgatianinf sl groupsy daseiilnderbovie fadithewsioys yarabdesiiglosi s,

hyper sensifiidg R&g%ﬂf‘?ﬂfo%%gl?ou‘% ol i o gllo%é %‘rds&%gt?merﬁé rhee?éo?‘%re .
prote|n03|s,H anger hahs cefFl gran omat oSt s D5 ynphangi ol €l onyomat osi s,

i nher i t eflosingBa@eski{ldanmarskyd RPustbaidc Siubrmeieticst dndeoboipsusdsl er osi s,

neur of i bromat osi s, netabolic storage disorders, famlial interstitial |ung
di sease)002#ladngne asperh drRvadpdiarp srapaunds preseited BokabiasdiPdengdfiiganat ¥ di sease
(COPR) ; scl eroderma; bl eonycin induced pul monary fibrosis; chronic asthng;
silicosis; asbestos induced pulnobnary fibrosis; acute respiratory distress
syndr omgoARES)mpdundsn ey Fénl0d) ste aBOiguhivds oif at leas ont LB eedptasils sorge oner ul ar

nephritis; focal segnental gl.oneruyl .scl erosi s; nephr opat hy;

hy per t rfSibSHIme dhe corgaing P Fegnala ﬂwanﬁqg@flﬁépéﬁﬁénﬁﬁ M9BFs: &l cohol

i nduced dnhyRimédtD1RSéstapdufd of FEFMda (1 GLhtd JoVRE of LPAPSh Som&enochr omat osi s;
nonal cohol i c steatohepatitis (NASH); "biliary duct injury; primary biliary
ci r r hosiesnbodmheds, ithncanpiuod of Fornerla (WG @0dntd g@a by 6fIPY:. US2010/ 050786
fibrosis; viral induced liver fibrosis; and autoi mmune hepatitis; corneal
scarring; hypertrophic scarring; Duputren disease, keloids, cutaneous
fibrosis; cutaneous scleroderma; spinal cord injury/fibrosis;
nyel ofi brosis; vascul ar restenosis; atherosclerosis; arteriosclerosis;
Wegener's granul omat osis; Peyronie's disease, chronic |ynphocytic

5| eukem a, tunor netastasis, transplant organ rejection, endonetreosis,
neonatal respiratory distress syndronme and neuropathic pain. [0037] In one

o, S - o

N\



10[ 0038] In one aspect, is a nethod for treating or preventing fibrosis in
a manmal conprising adm nistering a therapeutically effective anount of a
conmpound WO 2pavagided (1) or a pharmaceutical ly accept abl @czaistomwisr7eof to
the manmal in need thereof [0039] In one aspect, is a nethod for treating
or preventing lung fibrosis, asthma, chronic obstructive pul nonary di sease
(COPD), renal fibrosis, acute kidney injury, chronic kidney 15di sease,
liver filBR6kils sogRicmbpilisrenss sresented bIPE a5 Carpeougds seleptehBemeashver |

pancr eat | e i t i t , bone
Bancer - o e e R B o bt R R e,

mul ti pl eompeundral Fehtudnilx | ynphocytic | eukem a, cancer pain, tunor
nmetastasi s, transplant organ rejection, scleroderma, ocular fibrosis, age
rel ated [HOéZhIIQrSO%GE}I?Qii’éIﬁ%P’(OM%F}S 4PhHERrRItICaL Gomipsttiog CORBFiPAgEn vascul ar
di se%se,thag?a&ihagpé@écﬁwmumm%uﬁ;oﬁmpapmﬁﬁm@m N soRRWLHRAIR M BRI N In a
manmmal conprising admnistering a therapeutically effective anount of a
conpoundhefmieennedl aofipdsitoen dspiatamcautiscand phaaneeptieddlyecseaitable haceof t o
the manmal in need thereof [0040] In one aspect, provided is a nethod for
the tredP#SH™r prevention of organ fibrosis in a mamal conprising

adm ni stigg2NAndoinB AAdBEI dneR btoviRUf€8 bhihaBsMIAL coMpoRitoaTBRIPAGngf 25
Formula (1) or a pharmaceutically acceptable salt thereof to a manmmal in
need t heherepeutiqalgoehtccsivb etonetrnti@ conripeund glrorfiuby @k ios a pbapracewsallying
fibrosis, 1 | fibrosks, ;or, hepatigc fibrosis.. [0Q041] .1n..one aspect

or oviaecter ittt 55 Epd A0SO RE Pl oraEb TRt ey TelffiFt dirng
admi ni stekiaggeed thdtiaapettuticalcoyhpelitie id feamelard Tor i@iravenoedp@ieren,0f Fornul a
(I') 30or a pharmaceutically acceptable salt thereof to the mammal in need
t her eof .SubgitgeeuREREON. arpleadmimrantitiainhglasian.diasy regestadionaiPpisgl | ung
fibrosi sl 008 21on! BRARASRRiscGAPOHORS, ARELAREH 1NETRL BnBl@niisednt 0
treat idiopathic pulnonary TiDbrosis usual i nterstitia pneunonia)’ in a
manmal . pPAERQLhiE4 tehpeTTINIS204K) 10501 B G chfdS h lignidy ae irkapac ta, nasd spaynds

di scl osed herein are used to treat Raynaud's phengnenon. Raynaud's.
phendme mORIEB b UPERY I BHASURREN T g gelgh Sallnugs a(@msr%% RSUHFENE R og,

i di opat hinGhnadlgh, BRYIRHENS 2 SHRH, G Bye a&‘agro_@ahgaﬂo&oﬁaused by some ot her _
instigating factor. [0044] In Some” enbodi nents, compounds disclosed herein
are usedo@e] tinsame dinbbdseensyp dreariehyaghti¢ah tempositiorafurthengpnihirseas®sorn n

l: iat ni i, " i | / i | (E I ,
or anal orfip 500 HPRd G e e RE S A SR UP TS Fstebi B ol |'agen
vascul arp@os aas8mé _%ﬁib@ﬂfﬂ%ﬁs‘?@rcﬁrﬂf&d% hefefod c@hi{ﬁi@in%fadﬁﬁﬂ&t@ﬁﬂgﬁ ic§mgdnﬁﬂigef hans
cel |l granul onmatosi s, |ynphangi ol ei onyomatosi s, Her manskyPudl ak Syndr one,

TubeXouwfdereniesDdo amumaniwitr ohBAglppendeppeabith inecdsatest digease pseandettas, In

10fam |'i i rsiiti ung di . -10045]. 1 n so i , conpounds
ai sol os el TR Seth £ BERSBsrE Rl PR BB ATERAT L 2ot i
chroni ¢ thehpaiticolty 4dtiva apaityadher Ba® B ebinpbiurld & Fpinula&TANSsone crhbstiments,

transpl ant. [0046] In sone enbodi nents, conpounds disclosed herein are
used t o the ethod fiabes saEpTisesi adpuRisiering one s addiiopakfBerapcwicridy adven,
Dupuytr i j Z%:!“] one aspect, conpounds di scl osed
herein a gﬂﬂaée §?1§ni§?8§1tpgﬁ%%é$$% |Jbg)dsi s wth or without cirrhosis in a
manmal : [03x) dhdomg ehvddimehty, Henme lor aroat eddisdnal eecapleoti¢atlylactier agthsedlse,

viral hepatitis (hepe% itis 5 Vi r%e&eﬁati tis Cvirus, HCV), nonal coholic
liver di'S¥h3EOTRNSAOT FREPUBADIAES S ALY FRTHFASICroBY GBI O PPER& s pect
corrpounda%a@eﬁgi,faﬁ@-@a&% @géj‘lt,aa'hﬁ-iﬁﬁﬁrgmta%rifeé,%EmBEi!ﬂ@'recfeB'BE BfthSorifls,@ mamal :
tubulointerstitiumfibrosis, glonerular sclerosis. [0049] Tn any of the

af or enerttromhedilaspelctkotiipnoicvénter dnivgonistsatenksoiricnd formAlictepbitdtert,  di seases or

condi tions ar urt her enbodinents c risin dm nisteri at, | east one
Soart 1 oA el e R s Rt R sRo e list e Bt ot he
st r umt urighiBftors, and lysophospholipase D (lysoPLD) inhibitors, autotaxin inhibitors,

decongestants, antihistamines, mucolytics, anticholinergics, antitussives, expectorants, and

-2 agonists.



25Fornmula (1). In various enbodi nents, each agent is admnistered in any
order, including simultaneously. [0050] In any of the enbodi nents discl osed
herei n, tweamedéli s a human. [0051] In sonme enbodi MENPET/USOMPONNTIC

provi ded herein are admnistered to a human. In sone enbodi ments, conpounds
provi ded herein are orally adm nistered to a human. 30[0052] In sone

enbodi nents, conpounds provided herein are used as antagonists of at |east

one LPA [PBalegngpothpiaspesids taiselpheermpoundpbbaraaa bb aw thedeateeméiohaar e used

{ Peat mordiidatd Bish iy BELIndon B fitn hEFS BN A KA TE TR b Btal Atitifes

woul d beodid patﬁo*logy andorisly tiparinOdf thérdiseast iov ténditedn. & oheasbodimentldPAhis ecept or .
I n one aspect LPA recept or s L PAI 053 t her enmhodi nments,
conmpound§PFdhE BB§ MRESPIATTS sl M SrA hé ]Jrﬁjfla AP?\@rLPo‘}saél tediccdfent for
the isnhij Ll e%oﬁfmérﬁso"th@ﬁlﬁzk\féctﬁétorglgpﬁlla)r qu@e(gr 1994 £Gh Somb @RbYERRNAD the
advant ages of the conpounds thods and conp03|t|ons described hefein will
becone abmseeqrrtcohdxmnnuilmyfQﬂth@dusmexj@tcandmdndwrﬁeplﬂlﬁmm It shoul d be
understood however, that the i S ion and.th ecific

exanp! e4 0 i K80 PGS haLpea o Ehsam moseloeH BNgivan B T, o

i1 ustr ahiRmaP&InYpristd M@feln@ % thdt @almf&ﬁdé hine@ttioPRToMpbidoft he
spirit and scope of t instant disclosure will becone 1lOapparent to those

ski | | ed HommulegDegrta Ifhaumctentlgalldeicaemt@de Efé'ﬁs‘fbﬁliepf iodhe mammal in need thereof. BRI EF

Dol b ok e RePE R kg b prbsor o LS ALY GREIR AR

conpoundgedigisd disbsd obesiifion nQOdhnkl Hieristag ddrhidBtdriakiatBery@tiohies of
conpounds described herein. 15 [0058] Figure 4. Illustrative exanples of
conpoundifegiecimnent ohacempoudpdormplaglr e 5. 111 ustrative exanpl es of
conpoun iAn s.af
compound g aep EepepEr-eprdere BT A Gaithed kS oLt F M &S0
conpoundse dedtmitdaed, ﬁlﬁbeus nf o{g@ﬂﬁat]tlﬁug;us;@n&lg, libvbrudisdagdsi &@‘nﬂkﬁi@g)baﬂs of

conpounds descri bed her @%306%¥ gure 8 IIIustraIJve,e anpl es of
n’p‘éuncf@n B iCRRGT-HEF ?Y?SC‘{ s r@%mrétom 1S4SP QT GOREIPRS, d B0 f
COHpOUﬂQﬁseQ% %ﬁét%geﬁfﬁﬁpﬂr%t @08 5en K GLlage Jaillna#&\l}ak!{s Esrs@élht\é@ dexanpl es of
conmpounds descri bed herein. DETAI LED DESCR |'NVENT]I 25[ 0066]
LysophospﬂmhmpKM$d@&uchfhswﬂwguphdsphdvmdunﬁaqumm(muwﬁmh pdnfces dfseasdanent al
cel lul ar functions.that |n de.ce roliferation, differentjation,
ur vi Vel G gien. Sresl BT sFBAl MR Py Rt SR EE inct § ons
i nfl uencadmympPdigla0gi cal processes that include neurogensis, angiogenesis,
wound heallng;n I nmuni ty, and carcinogenesis. [0067] LPA acts through sets
p

of s¥ecilpi3el por embodivigutse therldtegepind citapdRy-mediatad Baseisoniitienand
paracri { P, A3,
LPA4, L&E\?Cf%ﬁgﬁg‘?m@fﬁ\{}g @%{Ou%% r%c’fB% gerqr@ffuse %%%h%%ﬁl%&“ oesp(])r_fl(:))duce a
vari ety diffedehodtiofigial 1n616&1ﬁgnﬁﬁ%enic\dﬁlg?-ﬁit{ihéMM@&E’G&&&Z@I’LQ&QB@?86 [ 0068]
LPA has a role as a biological effector nolecule, and has a djverse range
of physi®VBgiRentalipdycsAdibEh segy logiptousskiscpIaHi($aEePifQsis, BY ReEsansitighy bl ood

pressur [ je o ariety
B L R e e S Sy R
ret ract |1§amphmgubla10mynnmtotsessmhémﬂaé rdlsbmesralﬁﬂemnsi{;deﬂhlt Sidroge atb@ous The

effects of LPA are redonlnantly recept or 0069 ctiyvation of
the LPA SPL@&%% 85 WOlPIOafqs)s. FSth algétoaagﬁééhsa &H%‘{“F Hlaéf WGRANSeRAY):

cascades,dilfish ALY ﬁH?%E‘%Yorﬁ@&*os%@Mezﬁﬂmsﬂgyﬂ@&e%e @OPIHICRENPIE LN @
range of variables that i'nclude receptor usagée, cell type. expression |evel
of a redégiyciomdseghallinagarp fibreisn chant dsPna oticesis;raabdstns.indvead | y al |

T8 H alell’(I:lgllla!I'}sl ﬁb}rolmsss KGR %@&ra o%a(ﬂéstrecsg syend?orneles fARDS) kidney fibrosis;

30 tubulointerstitium fibrosis; glomerular nephritis; focal segmental glomerular sclerosis; IgA
nephropathy; hypertension; Alport; gut fibrosis; liver fibrosis; cirrhosis; alcohol induced
liver fibrosis; toxic/drug induced liver fibrosis; hemochromatosis; nonalcoholic

steatohepatitis (NASH); biliary duct injury; primary biliary cirrhosis; infection induced liver



10several LPA-receptor subtypes, which indicates that LPA receptors signal
in a cooperative manner. LPAI, LPA2, and LPA3 share high amno acid
sequence Worenl1ami4ey. [ 0070] LPA regul at es many i nport anPCrarseai0onysef
fibroblasts in wound healing, including proliferation, mgration,
differentiation and contraction. Fibroblast proliferation is required in
wound healing in order to fill an open wound. In contrast, fibrosis is
char act etiross vispl mdueqehligs Bbypsist prdegueimerungiepatitisu rrmeadliseHTiBg:

nyofi br act4 egl Ecg}% L:f ?m{] ry cytokines.
LPA canq&pgﬁlteoihlfcgg%rgggéb%@%ﬁl%%ggé E%légis’pr 0 nl%? gsr gl%r;ack)lﬁ’éo ce ﬁo types

i mpor t anklersdewaatnginaeadrd igiury/fibfofi; by cldfis®kie; vadgulanrestondsisattsroaclemyisl ex
series of host wound- healing responses; if. successful, these responses

r est or e HEFAICTOE S\ eeLEF VgAY eMingisi Dreenign disepsenefronic hwarhosgtiesponses can

l ead sto I;Eﬁk%ﬁﬂg, thihBF &%ﬁa&aﬁ@,%a‘n@%lﬁntcgr {iR {i%'enh&ggﬁosﬁ, RAHRREN re@{ﬂreﬁyﬁpu' ar
dystrophies are characterized by a %rog essi ve weakness and wasti ng “of
nmuscul atdisteess symdrdoge et musopashi€ ponosi s. It has been shown that LPA

treat ment of IcuI tured r Obl@‘?é? i nduced si %%1“ cant exFressi n of ..

connect i 087k '8 018 YEM TR PEOLE IO ERERS OF RFEENGSERUE Eht PP MH TEBEEBRI agen,
fi br onecddiiinigReing BRI EARS TR PNarBb¢ht $Ph laslm?@md&qnofrﬁﬁraqmd@t ion of

t hese nyobl asts. Treatnent of a variety of cell types with LPA induces

r epr odudihefreacgnidcatly glacdpeabde saltriliereef torthomammat in @pdith¢reofa profi brotic
cytokin i gnal ing down-stre nd..in parallel wth TGl 3. 073] LPA and
a1 dyr Ry AESER BB ARG Rah R s Lebd e witmat Lo

chenpat tdoatpiriaiil adatinivictifg Rklayspcaticdl FRIfccant ah@ire of 8 céfolddngFormupal) ent s

wi th pul nonary 30fibrosis. Profibrotic effects of LPAi -receptor stinulation
i s expl drdethapyacepiagally aseqptable sakigherapiele thamemmal in eeeldb@cefnd i ncreased

fi brobl racr ui : rof 1 Dr.of | . A- o y has a
role i na[ﬁr&e}(gj]i gﬁ io%td%ifegﬁ’(i) %jlgltg{ﬁog’ifgl{tg%[lg bg%%¥§[g§1 l}}l%ﬁlinlgg@aa{gsg@l A Bj}fg ?gaThe end
resul t idhstriagivalpatmeanitry isedse (QOPDO.cesd fibihaiis, ahae &tiney irgey, thosickidegpt i ¢

condi ti op. 2011/ 041461PCT/.US201Q/ 050786 [ 0074] The LPA-LPA2 pat hway
cont i bﬁ@é‘se:’/\g"?rhé’r%f’isxlfﬁlt iRSIBrpws ¢ pyh El&‘@ I PRGIABH SR i br osi s.

I n some gaRodiREL ?rosfé%@a%’é&d%h&m%oﬂlé‘,mo% tardeBAZo RN &E: flowRE ¥archr, t he
treatnment of lung'fibrosis. IR some enbodi nents, conpounds that inhibit

bot h LPAtadadd h&AZastuoywnelapooy,eduleplcintpdyma,chtdnec ynghbogntlegfeniamgnéarbr osi s

dt .5 which inhibit | LPA1 LPA2 0075 P, d
Ay 2 et GRS, o B BT g S BBt pEUTa TP o ATAIeH it e
for the rhfeﬁﬁarrd@%&i%?ﬂon((kﬁﬁb , diabetic retiAEpARY bR Rhs@fard@Rade, f 1 brosi s was

significantly attenuated. Unilateral ureteral obstruction (UUG aninal
model0 ofathasesgleresin Reghad spheaomeremeer nevrapathiepaliP/ ¢ BeapwIad cOmPLisgdni st

Ki 16425 cl osel v ed the :PA (-] - i 0 L i s inplicated
oVt vor i Slhnl SYERRB B rhe fabork o EGupd R bt Bl 07 1o 6
el evat eghiafmdrepadalllyiagcdpadbl €silisthalef nhdmamimd &l sccdfthdrbyer injury in
correlation with increased fibrosis. LPA also regulates liver cell

f unct i orf004plpAp oxp@snepapravadedis a methaddopthstieanaent By pisserdond prgandibsess | at e
[ 1 i 1 Or-at.. i - . Y LPA
S in frdarkyih! SHRLES i RHAR o erlRBRLIG PRI EE AR T cod B

det exst alcemula (Hhe andramabcenabdbiytaccaratdabalethetchBlol samamedal m, nded tlatradylnes and
endothelial cells and LPAl and LPA3 expressi are increased in corneal
epi t hel isﬁme&&%%“m%}t?’é@ﬁ *fgan ﬁﬁﬁ?rsv.co’[n@ﬁ?%ﬁu BDﬁgﬁoélspﬁeégé{hm% of ReP#&§ueous
humor angl,the | acrimal gland fluid of the rabbit eye and these levels are

increased in a rabbit corneal injury nodel. 20[0079] LPA induces actin
stress flher Ihongasicon pravidedbbh methmddamparvadg leg faictiameh @piatesdli al cel | s

and pronotes. contraction corneal .fibroblasts. LPA.al so sti t es

o1 Pt ot e R P f R B Bt Romt o5 B p R R s B8 B 1 o

[ WD'd:ocatcﬁGl ﬂhﬁnﬁé&ﬁ@éaﬂl&%bcépﬁb% §h‘lt! tREreaing tﬁéiﬁﬁhﬁﬁﬂ fiﬂ @ée@&héeoﬁﬁféﬁ@dsﬁ&t) evel s
are increased in patients follow ng nycocardial infarction (M) and LPA

st i mul attbemeBpaad hps geatdiagnosgsdcrsdevingdens Berosiact i on (fibrosis) by rat

car di ac (107 QRIS SsecPRMpbRAY RUbsEFAT:HARERIDNS Bl ab Bl FiBRGF Sed 11

fibrosis (usual interstitial pneumonia) in a mammal.




[ 0081] In one aspect, conpounds of Formula (1) are used to treat or prevent
fibrosis in a mammal . I n one aspect, conpounds of Fornula (1) are used to
treat or woevemiifeilbr osis of an organ or tissue in a marcaRluS2@0/808&2] The
terms "fibrosis" or "fibrosing disorder,” as used herein, refers to
conditions that are associated wth the abnormal accunul ation of cells
and/or fibronectin and/or collagen and/or increased fibroblast recruitnent
and i ncllifdl Hawongpeeabrompeyndsdisclosed herewiase wied toyneat Raynaud's phenomenon.

2011/ 04 [ t he
noart, K i pROGSAAC R CT I N AORS Rindd B HRRRTHERTE (s e,

ski n, codm@amunahdRaymHMSGymhske‘@haknamdmﬂe@b§SMﬂeoﬂmﬂn$Ug$ﬁ@83#mExenplary
di seases di sorders, or condi ti ons tg i nvol ve fibragsis }ude but are
not |imPWdl 118:50mgEbadisente ompaBds gtselose hacinias 4o trsat fusedi opat hi ¢
pul mgnar i r temc inflammatory
d|sggseI%ﬁ%%gggafﬁggﬁggg%gggg%%f%?ﬁ%gﬁg%lZ og%g%ﬁﬂuéggﬁé%‘cryptogenlc
fibrosi rcgcapameodtl(emwspnmadale(ﬁmmr|1mg);:gdmﬂoﬂnatoss discashs Csalwldobls,t ructive

pul monary di sease, (COPD) roderna oni asthna sj | asbest os
P hduced HariRary vomeprtikcofi e seretar e SRgarmmay AhaShatba

respir atRpitindkis! heSShddsell gpunng)nﬁﬁedsﬁsr Iy phRAEY B PorhNEUE Fbrmbidky B

i nduced, viral pneunonia induced, 1Oventilator induced, non- pul nonary
sepsi s i Budlaketyndeavek, dyiperons s@ﬁomd@@@d'ybror@tomlmetml@cﬂmsa:pagdﬁl@@d@r% oci at ed
W th inj [ brao ney fibrosis), e.g., glonerul onephritis secondary
to gvstéﬁ@@uﬂlq?génﬁl%ﬁvﬂgﬁgeases such as |l upus and scl eroderma, diabetes,
gl orer uljagssnaplRbint iefbolidesks, s&gpanidakhsglo@éwﬂidtblararesadeert@&iaaa,polstgtfansplant

nephr opat hy, hypertensi on, aIIograft and Al port; Qut fibrosis

scl er odetirasis anaciptgd vath GroI6 ERIREAN dt mama%ngonclllgthls/@bhtﬁliaasfB)ghsng e.g.
C|rrh03|%mﬁ?h gohol i nduced Iiver fibrosis, nonalcoholic steatohepatltls
(NASH) , ary duct injury, primry b|||ary cirrhosis, infection or viral
i nduced [boggerinfsotae emibedingengs, compaads diskloved Indreiataromed t@mrdhtautaabomsune
hepatitis; Head and neck fi brosj radi atj on i nduced; Cornea

scar’ri ngffbr%s%m 4 PAGTR ? qué?élé?usa%LGF%‘%eé‘Hg’l Durgyfrgn Q@F%?Folﬁﬁq‘?lgﬁm s), corneal
transpl apjsr abnk hGREC %ﬁP&m dischoRE] brORNiCu&Aas HbAthehth HGLAL U5th - 9.
burn 20i nduced or surgical; and other fibrotic diseases, e.g., sarcoidosis,
scl er odevitiut sipihosik irc@noninmgl utoyicfdrbg asilusc;d (rln;zmbdimblatmlsis alophsbuliegr

rest enos atheroscler sis,.arteriopscl. ner' qu t osi s,

i ed oot e R a2yl RERUDE Onvifi oS ratofoBai MR e
aspect, QAR Rlctadofit 8id Adofihamene of the follow ng non-limting exenplary
di seases, disorders, or conditions will benefit from therapy wth a
corrp?@undO(Hﬁ] dgpoe asicat. compounds disslosedharsingre ved dorboatirenal fideosis inias ease,
vaseul | LS IR0 B 0Ao L IR FSUEROR! S PNl obILTS, COPD (chroni ¢
obstructi1ve pulnonary ? ? ypertenS|on pulnnnary fibrosis,
pul rmnar[yo49]nf1haﬁymfﬂﬁra,forbm@dloxﬁd h@lﬁcanﬁvolblhgd@keﬁea&mbmtaﬁlwpad@eﬁ&@&i tis,
fibrosis of the nasal ass sinusitis, inflanmmation nedi ated by

neut roprﬂw%sesamomdlb@l&ﬁsqr% ramb@dlwnw@m@ﬁﬁlagtaémueer[ﬂ@w&] c45ho®he  aspect,

Conpoun%&iﬁlfon g%}ft! i aFih oftt &t lé%‘agnﬁl {?gl%tf alo ?BHF& f?a{ &l@lstl’gétﬁl%rd:lier sina

manmal rnato ogi cal disor ers |nc but are not

pr ol 2sf erktrmuka (Y. In Vdricanmaﬂaodyneﬁim oadtlergentaf adihmisded isargtords, ingtuelrige
dermatitis, bulloqus disorders, collagenoses, psoriasis, psoriatic |esions,
der mat i tYBUHGAYSNEt dermatitis, eczemn, urticaria, rosacea, wound heal i ng,
scar ri nggoshy AR%h epmec‘en%aﬁﬁén@gdls&@ieauﬁ%m Kﬁé"@ﬁﬁﬂfﬂal R Skasg. rosacea,

Sj ogren-Larsso Syndrome, urticaria. [O 86]° LPA is rel eased followi ng tissue
injury. [LBA Iplseys canbpdingenisy cotpounds prayude(ddleoefm aedopaitteiral tpadmmahnlnone

aspect, conpoynds of Fornul a used in he tre a|n 5in a
el | PReGTd s copRg g oy e et ety PP M FimB " anot her
aspent, (5038 ARAisBmb SnIbBUTRAA, BoBpEID prdvidANRENE breARBE &S anthdHRiBAb Mt Idascancer

pain. In one aspect, conpounds of Formul a él) are used in the treatnent of
fi br onylaagildA receptor In some embodiments, compounds provided herein are used for

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

- 10 -



[ 0087] Lysophospholipid receptor signaling plays a role in the etiol ogy of
cancer. Lysophosphatidic acid (LPA) and its G protein-coupled receptors
(GPCRs) LWwoip11lRAB1 10and/ or LPA3 play a role in the deverapsaentsoBs sever a
types of cancers. [0088] LPA contributes to tunorigenesis by increasing
motility and invasiveness of cells. LPA has been inplicated in the

initiation or progression _of ovarian cancer. LPA is present at significant
concent reapflitiag thap »egldbgnefihfremdnkibigioniof the agtivity pf #east ane b érgepiatinent s.
LPA rec e al so overexpressed in ovarian cancer
cells agﬂ%%g(gég@?%%g?gﬁkgﬁgaLgéﬁrian surface epithelial cells. LPA has

al so beqoossndhiotai ethbbdinidhes, carhpovaids provadedpicag eesisad foafthfoaatiatien ctuncer ,
br east caqﬁer, n?laaogﬁf.head and neck cancer, bowel cancer (colorecta
cancer ) ,MeHGATRNG I Ahe Wh1bilien ok et 3HHY-and ot her cancers. [0089] LPA

r ecept ongsHedh@t Lot frgeahdPRivAhtaBRhrihY Asth QY. RARGIsCAHIEmpANASHs ce! |
| i nes: Q?lgEZS aﬁggLPAi-spgci#?c siﬁ%%qéffecti ePy’bIo@%gd inovitro

m gr at i aeséribed dsponwdl B@boeldpparandirgethd bhewing datdiltd ([daswipties.) It famhd be

pancreatic canger patients; in.addition, Ki 16425 bl.ocked the LPA-induced
bna aseipOeSRRd el eh it Pl et RBn S Mgy PR P S OREn P L ast at |
pancr eatih&ic&aHCPecifie khmbbiigntsY aBseenaly why ofilluBitdon o} Bince 2afbus6595- 6605,
2004). [0090] Col orectal carcinoma cell |I'ines show si gnl ficant expression

of LPAI oRpgesand modefpatiang withipshdspigednd sepprp efithe mstentidipelosiue willb heapime

angi ogenic factors. erexpressi on of 25LPA. receptors has a role in the

pat h@genaé)g?rg%otfb%%ﬁsgﬁgdé%ﬁl eaFt.sfqu_Iln-’Hgs %é%ﬁ%dra\(iieﬁfn gpolny cloned fromprostate
cancer cells, concordant with the ability of LPA to induce autocrine
proliferation of prostaBRICEDESCREITION OI0PHE EFAURES stinulatory roles in
cancer progression ipn many types of cancer. LPA is produced from and

i nduces lbﬂrsgn ifigygtli JHugRtse getmles fpeamourdy desgiibeddierqiiba  nduces human

30col on i3} >Df1 . C 1 i i j adhesi on, and

secreti o[ﬁ@(%)]fC a%‘i@ogeﬁﬁsc ?g%iteorr@ ﬁﬁ%‘g’@gﬁ%ﬁaeg?@?gﬁ%f%g. I n ot her human

col on cdpasindirgure 8l [1Budtianes eXadfii1& afmdnNoDiR)s, dek&bodrikemices cel |

proliferation.and secreti.on of angiogenic factors. .In.other colon cancer
4nd HYOLLEDRIRgAPF G

cel I i A&881 pagre PPREVE SN PIRPHE ?rétﬁeﬁlhf’ée”i"_n proliferation of
the cel liGsol\@i204 % QAIGERCHAHSAOLO BEF0RE1S- Rl Hefhi cated in bone
nmet astasi s (Boucharaba et al., Proc. Natl. Acad. Sci USA, 103, 9643-9648,
2006) . [[0B9R]Figurc 6ndllegpere cxanyeongoonpoohdsRissenitied hetdin.i s used in the

treat me f cancer...ln one aspect .. conpounds of, Fornula (1) are used in
the tre {’ ntﬁ%lfreﬁalﬂll%%ﬁf’e %aﬁl%ﬁ%wfgcr?m u (?So(fels?rét?egt A" di sease. In one
aspect, [a@aPaupEs Soflilidfaiué axdnhpleddRou§RUndsaREdedHerd. reduce
proliferation of tunor cells, invasion and netastasis of carcinonas,

pl ewlal [MS3btiigwre Jmdllirase pxaspded ofiresmoneds doseribeddwseedr pai n, bone

met ast a a | a 1 ' in a manmal, the
met hod i@%ﬁrﬁggﬁgqu2@%@%?%??%gﬁﬁ%nﬁﬂg9%3%%§?Eggg§§%§%ﬁg of Fornmula (1) and
a secondodeberEpautlil c lhgenative whaeipdésiofichmpsaeaddnidsdrived dpeit.i ¢ agent i s an
anti- 10cancer agent. In sone enbodi nents, radiation therapy is al so used.
[0093] The types of cancer include, but is not limted to, solid tunors
(such as those of thgphlgdgey pE @fﬁh’TIéﬁ\f{)ﬁf’TﬁEQWENTf@N”e”' um heart,

ki dney, lung, lynphatic tissue (lynphonma), ovary, pancreas or other

endasr i rneveer dasoplidsphaipids, (spehomstiptophogphamndi¢ melddhBAw) adfechtmdbmemshl cancer)

or hemat ol.ogi cal .tunprs (,such as the.leukenm.as) at. any stage.of .the

U5l seaslt fGHOMw Bgu SfetAEts ST REgo M Ghs a ROt AL o

cont ri bufdREsié ifRSioR 24lI0aE6DESESsRf TR&ES PhdcBbR MAHERRIBES- biblo g!cﬁlIf pProdeIRdsor y
effects of LPA include degranul ation of mast cells, contraction of

snoot h- rthaidhdudendusogensis raaimgsecsst woyndkéahiag, imownige et ¢ar¢igogasksis. LPA

i nduces etign of 1l-8 fro uman. bronehi al i Lal. cells. 1L-8
2 T ound R A% B4 Bfo Rl thont TR & PR R Bherli IRk indy " o

ast howe, akiceint en@pshérit faMtord. WP BindR@se€ its BodiIRGPYRS ALRA], dP,SLPAY] acut e
respiratory distress syndrone and 11-8 has been shown to exacerbate airway
i nf | amdtlomn LBA Iaf AgagtivadepoaisrqeHylap sigaalingrgthveays to preducq pygrichnel | PA3
recept or 3 en shown to contribute to the LPA-induced IL-8
productﬁ%ﬂgg¥§6g%kn%§hinistration of LPA in vivo induces airway

hyper - responsi veness, itch-scratch 25responses, infiltration and activation
of eosinophils and neutrophils, vascul ar renodeling, and nociceptive flexor
responses. LPA al so induces histam ne release from nouse and rat nast

cells. In one aspect, the effects of UﬁA are nedi ated through LPAI and/ or
LPA3. In one aspect, conpounds of Fornmula (1) are used in the treatnent of
various allergic disorders in a nanmal. In one aspect, conpounds of Fornula

oy Y ~ o~ o T N



WO 2011/ 041461PCT/ US2010/ 050786 [0096] The term "respiratory di sease," as
used herein, refers to diseases affecting the organs that are involved in
br eat hi ngyvo=otm4a®1t he nose, throat, |arynx, eustachi anPCThsg010t06E8hea,
bronchi, lungs, related nmuscles (e.g., diaphramand intercostals), and
nerves. Respiratory diseases include, but are not limted to, asthma, adult
respiratory distress syndrone and 5allergic (extrinsic) asthna,

non- al | dPi¥Blc [RAbas hiileys mbiplagical effenter r@%@@ﬂ@ a4 At diVErse 612 9dst hma,
clinical : I . r =

aspi 1 n- R SEl B RARRUL AR s itk A0E L) Y 90 BEURSH pRSh hatolr

hyper venictiVatianpmd ahddtll nainse tomsichion, and dulaticgneet]lasit ¢fiiets, obudhnsadé ant

asthma, occupational asthma, steroid-resjstant asthm, seasonal asthna,
seasonal “CaIFeY ieeqfwvﬂﬁipgg}euﬁ@rréﬁfﬁt% %11}4 aéﬁlaiseeﬁs_rﬁh?ﬁqr@,aﬂ%%ﬂ?e&l
obst r5uctﬂu\é@atgﬂ! ﬁp@@ﬂf%tmfsﬁg&%redﬁlﬁh%ﬁhgg?%lqﬂécﬁa@&onch| tis or enphysens,

pul monary "hypertension, interstitia I'brosi s and/ or airway

i nf | ameEdiedn Actdratigs of the fLiPdy wsegorsavith bR oxddaatey 02874 ofl dovoseeaspect ,
presented herein is the use of conpound o({leFor. la (1) in the treatment or
Dt event | GiRAGRE Eftetsioc BHAT I ERTEY BOR AR, i B S50ea B ARAr A | i ng
adm ni st\@ikBigs that iR dEREIPBlor ﬁ&agh?&ﬂttﬁﬁﬁ)féﬁp&ﬁi&{ feeQtdruec PR Rt sighalddg | east
one conpound of 15Formula (I1). 1n addition, chronic obstructive pulnonary
di sease nraginidesLPAisonpantration. INasrly @l mammeknoslls, tisswrscinid organg co-enphliysema,
pul nmpnary h ension, Jdnterstiti.al. lung fibrosis and/or.airwa .

ot | Dt S CEATREDRE et Pt ShichiffigteBferied RiebisiLIeP ki Pomivg; or

| ocus f GhardnRAILPEXPI.RPAS 208 LPIAN sBie hagPekino apidaeietede simiRrigonmpound of Fornul a
(I') for use in the treatnment or prevention of a nervous system 20 di sorder
in a marfEPl i resalatss mumisweraidiacions ebfiboblastsis wegad heading mcludiigudes,
but is Jimted: ta.: zhei ! i . C . r .

i schem gj?&éﬁeta?l?{el’, 8%%%%@§ﬁ§%ﬁ£1%€ ?@ éoﬁ@%?%"ﬁla? Lb?@til,@ét gr I ntslto)r(rflfssr% lf'saéedase,

mul ti pl @nswhiad bsilig inetdanad fill aabeen aoupdh it seitgisG fibrassgn charv@cribedfbynct i on,

m grai ne, peripheral neyropathy/ neuropat hi ain, spinal cord jnjury,

cer ebr IS ERO A8 dAd FF W‘U;X“ _L%r ]br%ﬁbﬁe%@éﬁ@_éli@}’ YRECY 6t EQW i of new
capi | I aryoRahMaTksty { MRS G- FX bt Liftlr ¥RRGW &L dihfresd e PRSITBLlidn brygked in
wound heal i ng, tissue growh and nyocardial angi ogenesis after ischemc

i njury. tPeptimgertgrtommioundbtadimg. and | ysophosphol i pi ds control coordi nated
proliferation, maqgrati.o adhesion, differentiatipn.and assenbly of
Vascul arUiok iR PP RIS AReB sires LA AL EPEPRE TGt h muscl e
cel I's (\dabessful, kibs® A8pSRas REM™Ee vl Bk 3trh @BreQhd tiiiectiBh O 856 @fcseedi at i ng
angi ogenesis | eads to atherosclerosis, hypertension, tunor growth,

r hewfat gesboasasteei ldad tey Hspudifibesis andrlessioidpaatiey. [ 00100] | n one aspect,
compoun f r ). .are u t r L. v rdi ov

i sease T mureor e T ERne e dRbshrieB BLF PlofRse s AR
vent ri culaking bf BabdlaturdOamtDEy1 0k i IP2RRE Db St hhhieP Asch@icasos and
its sequel ae; angina;. cardiac rhythm di sturbances; myocardi al ischem a;
nyocar diafturedmayabigsgrinducsd gigasicgpt Gxpsession of sprgeleniissyagiomth factor st r oke;
peri pher S t] r j . . . ti.ssue;

P eper sty TF R hARR, Dl ity in 3R RN o Bhosfoh a8 027 o1 e
or gard orinduces dedifferedoitmn of thes mgiobklsts. ‘Breabitana ufrat artety hbodtt tyhgsperth ERAI on,

val vul ar, heart di sease, heart failure, pod pr.essure; shock;

vasocondpdyces re@ﬁt)%Cﬁ)iﬁr %mﬂﬁgh Eﬁwa IHQ%%@@E?S@%%{? Sgar%ﬂoﬁ ic cytokigt ar

abnor malg délin%ﬂ&lvﬁ‘-@’&@éﬂlgﬂdiﬂﬁh?MleWhWB.' imted to a single organ or
]I i

ti ssue. [0010 n one aspect, provided herein are nethods for preventing
or treatdrg Va¥veohkPAi play dny pathhgimos mllerio pubnemdy fibwsiselgbaibiest nyocar di al

i schem a ocardial . 10infarction,. aprtic aneurys vascul,iti.s and stroke
commr i s hmhaRaR A orTiR Plad S bSbrRlkls & BR B e AR St P08 arpunt of
at | ?as tﬁBi‘Bﬁs.fP%ﬁi?&’dﬁQ c@éctEOr MR ArcCbptoPStinRl atidTRiS %Sd;liuliaﬁl@&l b§ VPPQSLéd &jt- Or

medi cament whi ch i ncl udes a conmpound of Formula (1). In some enbodi nents,

provi dedn¢rbated masgplar lrekegsaadfienregsed fibrablagyresruitmeahtboyprEyiesiggvents. The
phenorrer]ﬂﬂA-LPAl pathway has a role in mediating fibroblast migration and vascular leakage in

IPF. The end result is the aberrant healing process that characterises this fibrotic condition.
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15[ 00102] In one aspect, provided herein are nmethods for reducing cardiac
reperfusion injury follow ng nmyocardi al ischem a and/ or endotoxi c shock
conpri si yoadnaaisteri ng at | east once to the manmal anPefrfuseaiomso7asrount of
at | east one conpound of Formula (I1). [00103] In one aspect, provided
herein are nethods for reducing the constriction of blood vessels in a
manmmal conpri sing adm nistering at | east once to the mammual an effective 20

amount dpo7dk Ths, Aéﬁéﬂdwﬂpw@n@ibu%rtﬁmeaa%lmﬁm{QfOll@IﬁF%p@heatagpect

provi ded_herei n.are.net hods for ev.e i ncrease .in bl ood
el 8 B R R A SRR RS A B ReAT Al o el
an ef f eahé ueatARBUSTIuRE ﬁeﬂosﬂsemgor@@enmem@dcdaﬁpoﬁﬁdmhﬂnﬁﬂblt botORAD] LPA is
associated with various inflammtory/inmune di seases. |In one aspect, 25

c onpound@d dP Aohen impreyed afiicagy dythedropeant obing fibyesit camprareghivwompaunds a
manmmg| . w&ﬂc@ﬂﬁﬂﬂ?&ﬁ iPAﬁQ%%ﬁQ?%StS of LPAI and/or LPA3 find use in the
treat nent reven ion o anmat ory/i nmune di sorders in a nmamal

[ 00106] [Eova]nﬂLIeés and LPA{ hanmedlosdyini theretiodo gl eftd diesysfitirogds. Ua eni psSon aladuite],

rheunat0|d arthritis, vasculitis, inf]ammtory bhowel disease, dermatitis,
ost eoar tiAF thnlsPAlare%enFPé (LP A+ (a(nirél@eoﬁieye@@mﬁ%@fée%ﬂlé“@a%ﬁe way figrfranthi nitis,

vagi ni tigenhlE '@{ll'a{eﬁréﬁluré%&%f 6ﬁs'trﬁct1(§ﬁdo G U I A e mS&&%T‘?enaFftr%%Pﬁhé‘e or
xenogenei ¢ transplantation (organ, ne marrow, Sstem ce and other cells
and ti ssuesd \guttaiﬂlt LiPety @Ctptomnt@oafst Kwkﬁ4§ﬁ sldsds(tresmﬂ)dmisthe LIPApl(rs/ ) rmce

eryt hemat osu nf.l a ease abe fibrosis,
ey il ok TreA P BT b W ARERe etk bseris P b 0 PP 04 oo 86
thyroi didutctofif afh ele\’d@éd'ihrli@faﬁltfs Iﬁﬂdn@uﬁ@aﬂm@dnﬁoaay bPIitirtihjdy inbaelaheni a
gravi s, autoi mune henol ytic anem a, mnul tfi*;l[) e sclerosis, cystic fibrosis,

chroni ¢ wigh mgeiapagl filopsis.ilils alsp mgrméat@s lmer P iuneﬁuvnr A& end &Pike Irgficptors are

conjunctivitis and atLo| accor da th one
aspect, APes ‘???t%o%%usf gp?ﬁlrcesa 1{% Cetl % nlg, lat%%mlgsranon Or}%eﬁésft% ng or
sl owi ng hiReBIgIessi on of LPA- dependent or LPA-nedi at ed di seases or
conditions once it becones clinically evident, or treating the synptons
asso@i atl®f7hilefip efrmrne\rOéYeéidntkuEM@dwénd@ﬂyeoLPéPm%BAate@aptaiseées es or

conditiao I In
Cortain ({ee?%ta?}/e 1?1‘1{?%5 Il agHgE j e&&fﬁ%uﬂ@i@%h @kgﬁf@g{égg%cg%@m&gr&ué bhd

LPA- nedllalfélchrﬂllﬁﬁa;sapﬁdssmﬁmfﬁ ih¢reascdtin tdﬁﬁeetllepﬁheil’al edizifollewingtimjory, or is at
10 risk of devel opi ng a. LPA-dependent o P ted_di sease or. condition.
[00108] lPWSlceer%iSrpra%eabett ¢ a%euﬁ%lfrﬁ%@dftﬁ? Gﬁ L@P?‘ﬂ%uldro%f abhingye

eosi nophjl ¢ g’i&frelsba"i’tfﬁﬁl%akeﬁﬂq/r%blfi@d}ﬂédltn{ﬁwqﬁl)d jand/ or neutrophil and/ or
nonocyt e an or T- recruitnent corrprlg dem nistering at |east once
to tdee rieovell LBA indidfoes tétinest@polibdr foﬂmaantonImeeéfmtanmeaknmiothedalcaﬁldlépﬁmliaa (1).
15[ 00109] ,.In certain as are t hods f he.tr cystitis,
ool ua gl B ot SRR cofleft FRLDRIS 1 ahagihRR TRk Aligt | cnot
once t o HuheinreixErbi etn&eir neutdicalld y ef fecti ve anount of at | east one
conpound of Fornmnu mpﬁ 00110] In accordance with one aspect, nethods
descri bdtosplerldiAis | lgded tthleydcraa@nb@fagctmn adtcerdidaiiross SrumAdnlsrelsr not a
patient is.sufferin r.o L PA- de endent ~or a |sease or
ona t1 GiE 5t el RyRe  ReCRGRREbr R oy ST PEARNG M Set v
anmoust qj‘rolafefa@meu@ dolfger@rotutdor dﬁ)br@sﬂg berehterardind firoBlastk thStth’Pleindt he
pati ent reﬁqﬁonds to the treatnent. [00111] I.n one aspect provided herein
are conpdihtiEcartorssrediihly(grpresidp hpRuhEEAlisyCaccept abl e sal ts,

phar mac I I Y95, |l e
25sol vaﬁgﬂssllltcﬁtelro}e%?gp%\?\ﬁi &ﬁbg%@ gg?agonl?g?s 0 ag@ﬁgﬁg&%ﬁé&L gsr%;%l:agtor
(e.g. LRAGmmbPARond BA3)t, amipaainds oSBantud () &atusqhdoi temat or goddne fibrgisfafam one

or nore LPA-dePendent or LPAnmedi ated conditions or diseases, including, but
not | i mid& PGISSYURG PRBPESi s, ki ndney

30 [0082] The terms “fibrosis” or “fibrosing disorder,” as used herein, refers to conditions that
are associated with the abnormal accumulation of cells and/or fibronectin and/or collagen

and/or increased fibroblast recruitment and include but are not limited to fibrosis of
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fibrosis, liver fibrosis, scarring, asthma, rhinitis, chronic obstructive
pul monary di sease, pul nonary hypertension, interstitial lung fibrosis,
arthritiswoabliemgysl psoriasis, inflammtory 30bowel di seasaiS2@doba7s6
respiratory distress syndrone, nyocardial infarction, aneurysm stroke,
cancer, pain, proliferative disorders and inflammatory conditions. In sone
enbodlnents LPA- dependent conditions or diseases include those wherein an
absol ut engividugl reprsordiveuss sur asithmheast, Sidassritvenneinty luoBsplewaktisspe0112] | n
any of t f Oof n SPEGHSH PA- medi at ed

di sease §#§§%ﬁ§g§$§%@'§%%%l eﬁ&bubagyﬁﬁég@F%ﬁnﬂF&%’?%a&brgan fibrosis,

ast hma, [edsBlerExconpttirg disdescs,, dlmd@mlcﬁ: cohditionscthatvievgud fibreaisyindude dseare

pul nonary hypertension, |ung Ieurah fibrosis, peritoneal f%€r05|s

arthriti®t n&lﬁeéﬁwungéﬁﬁ%ﬁes a%SQP’& Prgsis of-gelliopathie gyimonalystilpeitor y
5di st ess 1S GiFosiSH%OGR 1%'s&,gteﬁl?crlﬁhmﬁlat&?a&y’eys%rghcmm%&na@m cancer .

[ 00113] "I n one” aspect, conpoun For nul are used to I nprove the
cor neal egthnss tsclbmqerrde,dnlfw’s eryptgsiid fibyosoy alealitiopediatiomimslusadcibrass,

| aser-assi sted in situ . keratomleu LASI K), or cataract oper.ati.on,

corneal Dk phyefvepir Bad Weeedl R LTt e SEHEF ATER: SURSr Y eye
synpt Omdéﬁé&&%Cln&&%H@mfnonla%[ &0911&&]11 it carnesd injldy asERERERpkAbN 1 s the
use of conpounds of Formula (1) in the treatment or prevention of ocular

i nf | ammedisteass Gneuding dagedal poajoemis induced trau@am@duCR@rvanabpmnmm indugads, and

paplllar itis hn.2 dm.ni steri at Ieast once
Gt i A S R G A S o
[00115] ﬂeph@@ah&s@mbxatd@rmleﬁﬁlﬁgl/ﬂmm (kidriey tﬂb@omee of gloarpaomgsria For mul a
(I') in the 15 treatment. or prevention of Sjogren di sease or |nflannatory
di sease SaFdagrtp systeiq inflampaiara diseasp pucdi a8 duny s sdeedeing. éta F"é%hst once to

t he na v ).
1001161 o neBEs! e en BLo Binch 8%, FETRBNSN Ay, 9P RsPiohy i

t he pat hdlgeraésing pdbo@,s@mrfajrbm ictd. sscldrodenme, sl pedibtiorpindsaxdigad fibesii n i s t he
use of co o nds of Faor eat ment. or prevention. of

La I in 20 the tr
ost ear tiHVET {01 c-2. 4 effﬂfa%lgﬁiwadiedﬁ% ﬁl?rg%rmﬁ@lca@ol Cekefo %‘H@glst o the

manmal C E ). 1001171
In one SE”SS%EFB*”& A Ay e R R S

pat hogerfésoss Gfg.r theamatliidirdedtion), tang autormouoec bepaos; Hpdesd ncadfibresiei n i s

heumat 66 HAPHPY F1GoRh GO 1o s < GBokmrtaoar ot R A FUst once

to the rpma@l tratpRhf @6d tiiSecalRioity; fypetirdpBRSCaPing af@ RPIBHRde. gf bin@r mula (1) .
[00118] In one aspect LPA receptors (e. . LPAi) “contribute to

adi pdgeriadyosd of purgisel; a@@)e&l@r fibrotig dieasngs, hmeiarpm stsheclerederota, sungsarids of
Formil a 1£1 u)ry/f Eﬁrosﬂ 251838}05 a%]éulgllldrlegt%ﬁostlst ﬁ%%%cle?osﬁagﬂt%s% ]@ro% Smarmal

conpr|5| RCSLEF N Ve an € i ve 30 anount

of at | ewagexﬁﬂ@g@ﬁm@ﬁummspﬁnﬁwdasuh@u@b Yissuerligeasenaisd PERAHig} diseasene aspect,
provi ded herein is a conpound having the structure of Formula (1) or a
phar macdstc dpjope aﬂ@ébﬁalaﬂr@%laﬂuffeﬂ%ﬁemone aptles feilawing non-limitingRy " j s - CO2R1,

0) N | kyl
RE 15 CLGR AT Br ety of G ThegE g ARt PR Foent
- C(=0) - Forﬁd(ll%[ﬁl)- athstosslerdsist thdorabosing bedrsdistast eds@il iChfoahktydnerfecaraissue,

substituted or unsubst ed Cl-C4 het eroal kyl ene, ere if L2 is
subst i tJF%ePOStSh%ﬂ piss; ééﬁbtig%rpflﬁw@atr%t&vap nafherersRL PUMONETY G - Cdal kyl

-OH, or @?Eﬂt&ﬁldﬁ bSInRngMb i RIS ary! H?ﬂ-é%ﬁﬁdtfo‘ﬂt 65vARaANonsObladdegubst i t ut ed

or unsubstituted
fibrosis and cystitis, fibrosis of the nasal passages, sinusitis, inflammation mediated by

neutrophils, and fibrosis mediated by fibroblasts.

30 [0085] Inone aspect, compounds of Formula (I) are used to treat a dermatological disorders
in a mammal. Dermatological disorders include, but are not limited to, proliferative or
inflammatory disorders of the skin such as, atopic dermatitis, bullous disorders,

collagenoses, psoriasis, psoriatic lesions, dermatitis, contact dermatitis, eczema, urticaria,
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nmonocyclic C -05heteroarylene, where if ring Ais substituted, then ring A
is substituted with 1 or 2 Rl4, each Rl14 is independently selected from
hal ogen, woGM1/04@d1 Ci - C4al kyl , Ci - C4Af | uor oal kyl , G - CAPCuarse@iolsorge

C - C4al koxy, and Cl-C4heteroal kyl; 15L4 is absent, or a substituted or
unsubstituted C1-C4 al kyl ene, where if L4 is substituted then L4 is
substituted with R13, where R13 is F, CG-C4alkyl, -OH or -ORD, R5 is H or
Cl-C4 al'R§cea aeqmd Raaling, ﬁm@%mmﬁrpphlgé«paé@tl@dte#m@frﬂ%waweﬁnseam - OH,

G - CG4al fl uor oal koxy, G -C4al koxy, and

a - Mheﬁé%agg?cjsgﬁég)&%y(gtg%l?dsr&?l%duergéan ently selected from hal ogen, -CN, -CH,
Ci - C4al kyise) G:LPA is relcadadffoliowdgltisyle, infuty. APAUplag@h kel jh thElnitidtadrkatxy, and

C - C4het eroal kyl ; each RC is independently sel cted from hal ogen, - OH,

Gi - C4al Kiyphropgd e e9ir1 lp ong anegt; 001@120@# Of 5PTAHR O yre wsgd nthe mgmenéﬂ%pam
G - C%hetlﬁ Qﬁdﬂf%hb A eﬁg@&%ggm@a&% &b%@m%ﬁlc%a{ﬂ %Am?mﬁer% Sect, &&0120] For

any and all of the enbodi nent substituents are selected f anong from a
subset qfaut Bachiopttbat (&lint. dn avdtherespededhe paqamqactaelpenmusolmmnemmm;tt nents, Rl is

-CO2R1 or - In me enbodi nen R1 CO2R1. In sone
oot PO TR G o 45 A S PR S6 IBI TR IS S 1 saom
enbodi Mg Hi$F) L%%obl?ospgllé& Ndé@gﬂ:&gndl %@mqgkm%rﬁ)%ch&egl C6 al kyl .

I n sonme enbodi'nents is -CH3 or - In sone enbodi nents, RDis H -

CH3 or It phatidicsanic (Idhotidritsd srotemcoupled recentoGISPCRs) LEAmELPA.,
enb rrent Ror ngag Slay dro?ne:m Y dﬁ(giopmen GVSI'aF{yBﬂE%HRS s H -QB, or - 5

SOne nts, ‘% sone enbodi ment s,

R5 is - [@ﬁ] (i’N S@iﬁﬁb@tﬁbmuﬁﬁﬂgénesﬁfbyl1ﬁcrbhsn[é3ﬁ3>‘212t]y and ISR ceRbofedmBNt s, L2
i s absent C( =0)-, -N(RD)-, substituted or unsubstituted Cl-C4 al kyl ene,

or substiRAhetbesh ke Mithe wetiation o1 REEEFSSIRNIO) PEAEN GAAET LPA 1§ propast
substit t 21is
-N(RD) - udtt%% T.t)clsg{ i tougeeél%(t)l?ﬁgﬁ 8%?@3{5}[&{%&;&%@% %ﬁg%ﬂ%@%ﬁ%@% i {“u%;ed or
unsubst irtedpads CIPA2 altbL PABpdrk wlse necrewmessed it otz&wm&aﬁ&tbséliliastoed}patddeﬂ L2 is
substituted with R12 n so enpbodi nent s is -N

subs'ti t Jios¥alRvatiag ﬁl‘H&qeteH’cﬂé%EH‘éffqg f%zﬁ as shsog 1&%%%1 Hbfrheawglaﬁb%k 9% ut ed

et hyl ene, o Waglish éffpr&s%atb%a&%pmafsyéa%@er ﬁllaﬁdaoﬁ-l% hd SHPREIE Uhed, wetdl R12. 1n

sonme enbodl nent s, is -N(H)-. In sofme enbodi nents, L2 is substituted or
unsubst iotaucm(ﬂco]lémretahgdneﬂé, thyvoet eanicér, g]iohlsstcsumgmdtodteedanwtsen L2 is

substi t ut ed 15 0d1323]b J[n sone eqb .ments, L2 is sel ect edﬂf roma
bond, c1!&J m Kgf%ﬁ%mm@f Ligjy both 19n)0f and Eyagiepby PapgrsE|q @pger e

CH2 CH( Riles:, Kil €%55ind Lmﬁe@ﬁosﬁﬁﬁd@ﬁe@ﬁ%’{r brocRSHAvitro nﬁét@ﬁ%rﬁs onse
-S(0) 2CH2-, -CH20-, -OCH2-, -S(0)2CH2- (H-, -CH2ZN(H) -, or -

20[ 00124p LiPA ansimsrisnisabiilurd assites) frqnspzab‘%ﬁ@ canagy pgients; 1N4d1tlonN(<d@

o mD)bw@gﬁ%%)lné“%@ﬁﬁﬁ CCIASMSB% %&%%%@H‘% Wl - CreN

- CH( G—B)rhlbﬂastaﬁd\ib‘d@bl%atl@éanceﬂ\&d@‘ﬂﬁﬁmmadé Br cHQ]TEBz@’n@BQh mem, 5952608, 200k ,
-N(CH3) -, -CH2-, -CH(CH3)-, -CH(OH) % -, - CH2NH, CH(CH3)NH—
_ NHCH2- [f90L N“Hm(e@aléwmnpmawﬂrﬁn@wgaf%}a igant Q@rE@lqnsoflrmAl mRNAys!

: (I\I:I:ENH res g#égé@n%zw?y rrcg%l?i?%gn%ﬁd pgjgt{(oq_@%%@m%?% ?&’é}bﬂﬁg%ﬁ(l 2 is

- CH2SH LPACH(C@]J{B)SNIHS a re]NhﬂH%—padtogeMs]@-d(fG]rﬁ))td cahtersbP; eabodginelit Glond.cﬂ is
- CH2-, embodi nents, L2 is -CH2-
or - f@iépms a4 SOCE ‘é’ﬁ)ﬁ&d’%‘ﬁﬁ%@ Wltq;IRF é‘blh@i-few 1o IQUEHEOE S odi ment s, L2

IS CHZ'prol@ﬂa@@ﬁ%%rols&té%@e&%ﬁ@d' ments, R12 is F, -CH3, -CH2CGH3, -OH,
-OCH3, or - . I'n sone enbodi nents, R12 is -CH3, or -OH [00126] In

sone e nﬂtmn]ndrﬂfs hamlmléatom@m in oanceqmgym;mi@pbsomsem LPAG =0)-, -
produced from and induces proliferation of prostate cancer cell lines. LPA induces human
30 colon carcinoma DLDI1 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 colon

cancer cell lines, LPA, and LPA; receptor activation results in proliferation of the cells.
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NH, -N(CH3)-, -CH2-, -CH2CH2-, -CH(CH3)-, -CH2CH(CH3)-, -CH(CH3)CH2-,
-CH(OH)-, WD 2011/041461PCT/ US2010/ 050786 CH(ORD), -CH2CH(OH)-,

- CH2CH( ORDD-2011/0@H6OH) CH2- , - CH( ORD) CH2-, - CH2NH-, - CH( edas)uskb1o/0s0d8CH2- or
-NHCH(CH3) -; L4 is absent, -CH2-, -CH(CH3)-, -CH(OH)-, - CH2CH2-,
-CH2CH(CH3) -, -CH(CH3)CH2-, -CH2CH(OH)-, or -CH(OHCH2-; RS is -H, - CH3 or
-CH2CH3. 5[ 00127] In sone enbodi nents, each RA is independently sel ected
from halfefg%ri,s impligatedappone mepstasts (Beycharabg efd,, waaq@féﬁéad-@lﬁy 103 n some

enbodi 3 is hal ogen, OH, -CH3, -CH2CH3, -CF3, -0CF3, -OCH3 or
ooazc:?%t“?o"g%%boﬁﬁ sonme enbodi nents, each RB is independently sel ected

f rom hal [e@en, In-o@taspeCHa compoun d il e (OFS usediGkBs tredDakid dranccThdGE3. | n
sonme enbodi nents, each RB i al ogen,. 10 -OH, -CH3, -CH2 -.CF3, -0CF3,

- OCH3 orasp@@wmunfsm? ufar(Bs%?rBSGé{r%Bé‘%ﬁ treapent Oég@ﬁlgm@t%gh%ls@en, - OH,

- CH3,s - GllGiRhtive Wisdaser B aspecBddpot 2R 15 (et ElRice OF
-CHZléI( ) 2. 1IVrel sso?rsg e%odis‘?reecrfts, 8gc RC isuiaggepen en?&;}g’sel ect egefrom
hal ogen,preleratioCid8 furadH2 D30 vas OEZnd nEEHESsis-dDCHS ireomahs ; (PAHACHBsoti3{o@®k80] | n
some enbodi nent s is Oor 1; nis O or 1; r is 1, 2, .or 3 0013 In
sore. entBuiRE: Besofeliomg. Sed ity bl B MAELSrG 1 mopl oL Gitine
enbodi MeRh&or iMa nfanfn ! thd mdtib SR rRIROMINTRRLSing fo ihe hmhAl SQWRAREH Nent s,
r is 1, 2, or 3. In sone enbodinents, r is 1 or 2. In sone enbodi nents, r
is 1. [domeelas (Dresonscenrdibeiapanicsigent, wherin be sceond shareneutie agant ivesidssit i t ut ed
phen136I , Qr.@ a20§ull%ssti tut % or .unsu 1§tEointthr%d 1|r£0arllsooc%§cl ic G -05heteroaryl ene,
where if r?ngg?&lis SUGSTT &fedl, tHen rlna NIRRT gg‘ituted with 1 or 2 Rl14.
[ 00133] [bd3pOre tepdaadicamiat ncludeiBtAs h& lanisdds ] dollid t@doBI(sushsy Bsdst bothed
phenyl, or a substituted or unsubstituted npnocyclic G -05heteroaryl ene
cont ai nitlder. bopchbeig, brepshendometgppmBeah didneyylung. dymplatis tisigtere if ring A
IS subst t I i |t i . ] In
sone errbd [ n@n ag,, rf&ﬁghﬂfq?@ dé%gﬁeggﬁdtchly %gg%w(%lggoé%ﬁ? ﬁsﬁ'ﬁ%@ ééa% %ﬁ%gdgléﬁﬁc Cl-
C5het er aarbysatell cantyionhagatblodidil ainrs (subh ag tht |Qikaindas ateang sthgorof TheS at ons,

where if ring S sgbstituted, then ring Ais substituted with 1 or 2 Rl4.
[00135] diffasowith aRYAPHERTI&SEing A is a substituted or unsubstituted

5‘”E”ber[6@é]3%r6ﬂ@@§ﬁé%!, i P AGs 2 CORGIRIR A WeFRtoE AL RI A irdrofy Nsaleyrs, 0 or 1
O atons and O or 1S atons, where if ring Ais substituted, then ring Ais

subst i t (Rrediflamnintdry effe@s RELPA ip@d0d@édgranlsmme f erdsocilivesunsractidnngf sAoogh-a

substituted, or .unsubstitufted 6-nenbered no .1 c. G3-05het er gar yl

cont ai niGC Ss NG Bt thSethi e gen e it dt £ iniee Pradretitig LR
subst i t ut@f hitnhA blonRhiaPefRbdlial celIOQAL Ik fbuhdSATRerEI¥BP Eb BBk fions iMBARA 15 a
substituted or unsubstituted nonocyclic ring 5Swherein the groups -L2- and

- L4-20ar dluids Gom patiews withandmiapchyaniciohgiryvtive lung disease. phlnonahasaremdania) .
[00138] |19 a%&t@?esih@é%g, HE{J%S% syldrifhe @-ﬁhésg%%ﬁ' st 8 &%ee‘%ﬂ%%‘ gﬁ%v'at ut ed
nonocycl 1 ¢ ring ereln eﬁrou 2O ahd TLAt ,

ps - are in a -reYationship

on ri ng iAfl{rhm@tioantedifv dyelecaiod elirgd flasthml@ic O A P39, LIPA 2smide Pevdbedépteithave ri ng A
is a substituted or unsubstituted nonocyclic ring wherein the groups -L2-

and - L4-alldhesn shovgn tp confriuig fodhe kP A-Bdugeddl-Sppreducdiong para rel ati onship).

[0095] Administration of LPA ir vivo induces airway hyper-responsiveness, itch-scratch

25  responses, infiltration and activation of eosinophils and neutrophils, vascular remodeling,
and nociceptive flexor responses. LPA also induces histamine release from mouse and rat
mast cells. In one aspect, the effects of LPA are mediated through LPA; and/or LPA;. In
one aspect, compounds of Formula (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

30  respiratory diseases, disorders or conditions in a mammal. In one aspect, compounds of
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.
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[00140] In sone enbodi nents, ring A is unsubstituted or nonosubstituted
with Rl4. In sone enbodinents, ring Ais unsubstituted. In sone

enbodi nerwe,20rvaagied i s nonosubstituted 15wi th R14. [ 0012C/USR0190OMETS6

enbodi ments, L4 is absent, or a substituted or unsubstituted nethyl ene, or
substituted or unsubstituted ethylene, where if L4 is substituted, then L4
is substituted with R13. In sone enbodinments, L4 is absent. In sone

embodi nmeo8l The thran srespibdenytdigcats. ors used heystn, fafers do diseasps iretingieraesss L4 i s

substi t iutbﬁqa’re Q6R el th fg)r%?tliﬁ%f élld:th;é%% Yk Whﬁ%?’ 1ar§£5f Seﬁ%@clﬁgt?msf s, L4 is

a substituted or unsubs ene’ ére’l I's su ed t hen
L4 is sulvstidhi,Utnegh, wildtéd ﬂﬁé’cles{(@@l%phkm andrinte it )rend lscrvdalﬁeslﬁratﬁry CH3

-CH2CH3, .- OH, .- n sone enbodi nents, R13 . [00143]
In some BBt ﬁéﬁlﬂ_@ butaye pgt lgﬁggﬁtto astlepg, aduly .resp@im@@p@)stressm%e@a&]l In sone
enbodi -

R ée@%%lc {e%cﬁgtﬁd_c'? _Iél,ﬁhr_na Wall&zﬁl%%loa_ﬁt%%%%e Osﬁv?\lﬁdm C')z%ljc NH -
NHCH2-  aisthnidiHCH(iCHR B thmay howgurAai sthansg ubeet-utdadedasthms, ublsltlntsanmﬂvq) he nyI or

a substlt ted or st t ed .nono |ic Ci-0Q5hete oar ining 1-4
PR iR RN g s e A RO R A
then ri rtﬁlsa a'sﬁmﬁlu Q%I%ltmrﬁﬁt éMHrﬁh lac@u aBondl 4sth3@Lderofl-Rbsant asthrﬁl"%easoﬁél
-CH(CHS) is - is 1. f In sonme enbodi nents, ring Ais a

subst i t uxs@mhao peagpial blshrgtcuhémtl% nemymal mle rhifitisj ¢hgomic phsteghse pulotosdry t hen

b 10 61PCT/ US2 0786
E 681 36] I(f %S S %I‘}C u(ﬁ%%lrﬂelﬁ Oncﬁltlﬁ ar /g\mlphyse 01%1110 u“hélp%rﬁ)en&hoglu bn(’.t’?risétl ? !

nmonocycllisg ﬁb&&haﬁ@fbm&whﬁﬁﬂlaﬁm@hmmgys‘trcéﬁtﬁsbﬁé QnB hypoxed. 1 0 at ons and 0
or 1 S atons, where if ring Ais substituted, then ring A is substituted

with 1 dp097l Rugne PWE&PIGS@IHG%B?Félnéﬁﬁ@msﬁﬁﬁﬁ@npwnﬁgOﬁf%m’éa dubsthet ut ed or
bst t 1-4 N
atons. . drehith g BRI LRBROGHELLR At A, HRth Syl Bl o
t hen ri ngmnisteriag bﬁﬂlletmﬂnﬁdalvut ﬂdasﬂome aR cRadtive[adhlidBf dt ieasore cenipodndrefit s,
A it d bsti t ut f tituted
e e P b PSR B b e R oy Bl ut e
or unsu%tdh%ﬁl@gr&m%@ by&mp @ﬁlta dﬁﬂ&%ﬁa@rhfga%ﬁ%hl fntr@flial fin g?ﬁ?}rcyéls

substituted or unsubstitute azol yl substituted or substituted
pyr azol ;dnd/osabwaynnﬂaadn@tronumustwﬁhtwd triazolyl, substituted or
unsubsti t ut ed];tet r azol substit Et ed .or substi.t ut d i soxa

l. .
onat: t DU o bR ST S Tt S A PR SR bt B B Sedidec e

oxadi azq) ympoRhd S PS4 1§ CorQise UK Rhinidat sﬂp&mxﬁi@h@@w}mum’f&nlf ring A
IS substltuted t hen rlng Ais substituted with 1 or 2 ][00149] In sone
¢

embodi netisosderda e marimali $he feempanyens syptesedisended” o5 wer Ihalieug@n udeschut I-SO—| -

CE T N e M T T

sonme errtya@rmhsuropmﬂas Rhfkihson’ NOBp&RO@0pYe Stlrekd, ectidal Qahéimhqggn, OH and
-CH3. . In _sone enbodinents, Rl14 .is halogen, -OH, or - . In sonme

embodi nesHigcal éa%rﬁtlmdyaf@crlﬁ@é‘ﬁ@r@%@Ppp%eéalé@v@@aﬁwwmﬁhmlwamm WO
2011/ 0414064 RS U2 Y Q=04 884 hdd iSijireSS NN NE, NIENN, N N

25 [0099] Angiogenesis, the formation of new capillary networks from pre-existing
vasculature, is normally invoked in wound healing, tissue growth and myocardial
angiogenesis after ischemic injury. Peptide growth factors and lysophospholipids control
coordinated proliferation, migration, adhesion, differentiation and assembly of vascular
endothelial cells (VECs) and surrounding vascular smooth-muscle cells (VSMCs). In one

30  aspect, dysregulation of the processes mediating angiogenesis leads to atherosclerosis,
hypertension, tumor growth, rheumatoid arthritis and diabetic retinopathy.

[00100] 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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ON crssm NN [00151] In sonme enbodiments, ring Ais a substituted or
unsubsti tuted 6-nenbered nonocyclic C3-05heteroarylene containing 1-3 N

at ons, wwoeoitfosndemg A i s substituted, then 5ring A is ®abaiseenosasei th 1
or 2 R14. [00152] In sonme enbodinents, ring Ais a substituted or
unsubstituted pyridinylene, a substituted or unsubstituted pyridazi nyl ene,
a substituted or unsubstituted pyrimdinylene, a substituted or

unsubst i e T s sheclac anging: eading e distwibrngds mogeiginl ischemishy | ene,
where if S h 1 or 2 Rl4.
107 001535 AR hATURZ AN 8NP yde Bt bR B SL S 1 Ol
pyri di nydbemecnvwfaetmopafthy ofrtghﬂb;&agd&stoiraumﬂ refpbdsion n@r&\folmmu@su t ut ed
with 1 or 2 Rl14 01541}]S one e odinments, ring Ais cos' cscry\

f eckf |\ 1594epgsof th : 1800 El]trli BN 9 Hp e ?W@t%‘b‘hﬁkb‘i&ﬁ& OF Formula (1)
has_Lhe hAHGEURRAOky RAEUbA ol V<a auzar heye@d% L RAMAGIBCTIISRRAQ( 870786 [ 00156]
I n some enbodi nent 0) NHSO2RE;” RD I's Cl-

al kyl ; REesssreCSho@h ‘edskgdnstrigﬁon @nel@&iﬁg that@kd(oddr}:)d wltlomlgr@hdes)]—&aspular ng A is a

substituted or bstituted menber e c G -CAhet eroaryl ene

cont ai ni GOt S R B TR ANAOER PE U § s oubst i tut ed,
then ri r[ﬁkné‘l lIﬁ o‘ﬁb' C%}ebi ﬁé%&fi’dé&'l{elfblﬁ% m&ﬂtédsl f'ér prlegs %or@rea - OH, CH3

- CH2CH3 IS - (CH3)-; pis O
or 1. [w&mpstrlntlm @élembl@msmnﬂsts smuql@ m}Z’S@@Rmal igphemgy, ﬁ@)omg@i RE: RDis H

?LIH - 0. %aréél RErErlr_él}e%rysr%? rYa,S llltl% af %{g {n@{l&l&g argh’mnléfH rgn le%st 8nce(t9_') '
pyri di nyth@ﬁﬁmmm ah effeétivel alﬁg)uﬁt bﬁatSéﬁQSéﬂetdd)hqﬁ)und bﬁP\OIﬁmﬂlzg(Ij.Gr Pharsiasdubisili t ut ed
with R14, R14 is hal ogen, - -OH, -CH3, -CH2CH3, -CF3, -0CF3, -0OCH3 or

- OCH2 G_@OI’IIP,QSIitlgn gbg@mcamﬁwmch g}cludgﬁ(t g;@))oundp)f,F§r1@ul@r(I)1 In some
embodiments, provided herein are methods for preventing or treating Raynaud’s
phenomenon.

15 [00102] In one aspect, provided herein are methods for reducing cardiac reperfusion injury
following myocardial ischemia and/or endotoxic shock comprising administering at least
once to the mammal an effective amount of at least one compound of Formula (I).

[00103] 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

20  amount of at least one compound of Formula (I).

[00104] In one aspect, provided herein are methods for lowering or preventing an increase 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).

[00105] LPA is associated with various inflammatory/immune diseases. In one aspect,

25  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
inflammatory/immune disorders in a mammal.

[00106] Examples of inflammatory/immune disorders include psoriasis, rheumatoid arthritis,
vasculitis, inflammatory bowel disease, dermatitis, osteoarthritis, asthma, inflammatory

30 muscle disease, allergic rhinitis, vaginitis, interstitial cystitis, scleroderma, eczema,
allogeneic or xenogeneic transplantation (organ, bone marrow, stem cells and other cells
and tissues) graft rejection, graft-versus-host disease, lupus erythematosus, inflammatory

disease, type I diabetes, pulmonary fibrosis, dermatomyositis, Sjogren's syndrome,
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[ 00158] In sone enbodinents, pis 0, 1 or 2. In some enbodinents, pis 0 or
1. In sonme enbodinents, pis 0. In sone enbodi nents, p is 1.

15di f | uorwphenyi41462, 4- di f | uor ophenyl, 2, 5-di f | uor ophenyIPCT/US2010/050786

2, 6-di fl uorophenyl, 2-chl orophenyl, 2,6-dichlorophenyl, 2-bronophenyl,

3- bronmophenyl, 2, 4-dichl orophenyl, 2-hydroxyphenyl, 3- hydroxyphenyl, 4-
hydr oxyphenyl , 2-met hoxyphenyl, 3-methoxyphenyl, 4- nethoxyphenyl,

2-trifl UByioHEne e pImOtg's phd pytisRmHES WyTQGERY Myagheris ETaysy sHerMH)heny | |

g f lzgog%aeﬁlc?ﬁﬁ ngﬁé%ﬁ@g?@% a%lg %ﬁ {gyéyl%ﬁ@ %:dsgh Itnla)f lQ&kﬁﬁ%ﬁe@Sﬁtlﬁhﬂ% henyl,

enbodlnﬂnhaycﬁﬂﬂmmiﬂkﬁ@cd@@@ﬁubemsmnhi@@bdéﬁﬁmﬁw 2 and/or 3. [00161] In
sone enbodi nents, -L4- is as descri bed |g able(s) 1, 2 and/or ;3. [00162]
In sone @%H&Pﬁé?ﬂfgam? PHE meiaspest ageriethiogy rtli’?afr%lpéﬁ(‘@?mlg’ IFaBIe-2 and/ or

3. 14 Oqllaﬁﬁl dr%lo%ﬁﬁ&tﬂ%iﬁ?@%’eméf ;LPA Qigi?é?ldbét d?%P%Smgﬁi‘a{ ﬁﬁse'agbsﬁ‘b' e(s) 1, 2

and/ or 00164] An ation of the groups described above for the
vari ous omadutlab$ ets:ensb&comteenlpmaalbcbvrmrnmom tredtrgothg lsymptontsetsmémédwtﬂabt on,

oroups and ESHLLYSTLS. el B af GTsen, By She.STLI R e 11 e
Comour g FSETAGULY oD St b 0
Iln 1Ta LPA-dependent or LPAg-rnedlated discase 6r condition at the tlmeOT‘rpadministration, oris at

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

[00108] 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 [00109] 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).

[00110] 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.

[00111] 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, aneurysm, stroke,
cancer, pain, proliferative disorders and inflammatory conditions. In some embodiments,
LPA-dependent conditions or diseases include those wherein an absolute or relative excess

of LPA is present and/or observed.
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[00112] 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, aldult respiratory
distress syndrome, myocardial infarction, aneurysm, stroke, and cancer.

[00113] 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.

[00114] 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).
[00115] 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).

[00116] 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 ().

[00117] 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 ()
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).

[00118] 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

[00119] In one aspect, provided herein is a compound having the structure of Formula (I) or

a pharmaceutically acceptable salt thereof:
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Formula (1)

wherein,

R' is -CO,R”, —-C(=0)NHSO,R”, ~C(=0)N(RP),, -CN, or tetrazolyl;
RPis H or C;-Cs alkyl;

R"is C1-Cs alkyl or a substituted or unsubstituted phenyl;

L? is absent, -C(=0)-, -N(R")-, substituted or unsubstituted C;-Cy alkylene, or
substituted or unsubstituted C;-C4 heteroalkylene, where if L? is substituted,
then L? is substituted with Rlz, where R is F, C,-Cjalkyl, -OH, or -ORD;

ring A is a substituted or unsubstituted phenyl, or a substituted or unsubstituted
monocyclic C;-Csheteroarylene, where if ring A is substituted, then ring A is
substituted with 1 or 2 R', each R" is independently selected from halogen, -
CN, -OH, C,-Cjalkyl, C,-Cyfluoroalkyl, C,-C,fluoroalkoxy, C;-C,alkoxy, and
Ci-Csheteroalkyl;

L" is absent, or a substituted or unsubstituted C,-C4 alkylene, where if L* is
substituted then L” is substituted with R"?, where R is F, C,-Caalkyl, -OH, or
-ORD;

R’ is H or C;-Cy4 alkyl;

cach R* is independently selected from halogen, -CN, -OH, C;-Caalkyl, C,-
Cafluoroalkyl, C;-Cafluoroalkoxy, C;-Caalkoxy, and C,-Csheteroalkyl;

each R® is independently selected from halogen, -CN, -OH, C;-Cgalkyl, C;-
Cafluoroalkyl, C;-Cafluoroalkoxy, C;-Caalkoxy, and C,-Csheteroalkyl;

cach R® is independently selected from halogen, -CN, -OH, C,-Cjalkyl, C;-
Cafluoroalkyl, C;-Cafluoroalkoxy, C;-Caalkoxy, and C,-Csheteroalkyl;

mis0,lor2;nis0,1lor2;pis0,1or2;ris 1,2, 3, or4.

[00120] 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,R” or —

C(=0)NHSO,R". In some embodiments, R' is ~CO,R”. In some embodiments, R' is —

-1 -



Phenyl 478 9 1 -CH2- Pyrazol-1,4- diyl Phenyl 476 10 1 [1, 3, 4] Oxadi azol -
2,5-diyl -CH2- Phenyl 478 11 1 -CHOH) 1H [1,2,3]Triazol- 1,4-diyl -CH2-
Phenyl 50WO02211/041461 PCT/US2010/050786

CO,H. In some embodiments, R' is <C(=0)NHSO,R". In some embodiments, R is C}-C

alkyl. In some embodiments, R" is -CH; or -CH,CHj3. In some embodiments, R” is H, -

CH; or -CH,CHs. In some embodiments, R” is H.

[00121] In some embodiments, R’ is C,-Cjalkyl. In some embodiments, R’ is H, —-CH;, or —
5 CH,CHs. In some embodiments, R® is —CHs, or -CH,CHs. In some embodiments, R’ is —

CH:. In some embodiments, R’ is H.

[00122] In some embodiments, L* is absent, -C(=0)-, -N(RD)-, substituted or unsubstituted

C,-Cjalkylene, or substituted or unsubstituted C,-C, heteroalkylene, where if L%is

substituted, then L* is substituted with R'>. In some embodiments, L? is -N(RP)-,

10 substituted or unsubstituted C,-C; alkylene, or substituted or unsubstituted C,-C,
heteroalkylene, where if L? is substituted, then L? is substituted with R'%. In some
embodiments, L? is -N(H)-, -N(CHs)-, substituted or unsubstituted methylene, or substituted
or unsubstituted ethylene, where if L? is substituted, then L* is substituted with R'?. In some
embodiments, L? is -N(H)-. In some embodiments, L? is substituted or unsubstituted

15 methylene, where if L* is substituted, then L* is substituted with R'?.

[00123] In some embodiments, L? is selected from a bond, C;-Cy alkylene, -C(=0)-, -
CH(OH)-, -CH(ORP)-, -CH,CH(OH)-, - CH,CH(ORP)-, -CH,S-, -CH,S(0)-, -CH,S(0);-, -
SCH;-, - S(O)CH,-, -S(0),CH;-, -CH;0-, -OCH,-, -S(0),CH,-, -N(H)-, -CH,;N(H)-, or -
N(H)CH,-.

20 [00124] In some embodiments, L? is absent, -C(=0)-, -NH-, -N(CH3)-, -CH;-, -CH,CHj,-, -
CH(CHa)-, -CH,CH(CHj3)-, -CH(CH;3)CH,-, -CH(OH)-, -CH(OR")-, -CH,CH(OH)-, -
CH,CH(ORP)-, -CH(OH)CHj-, -CH(OR”)CH,-, -CH,NH-, -CH(CH3)NH-, -NHCH}- or -
NHCH(CH3)-. In some embodiments, L? is -NH-, -N(CH3)-, -CH,-, -CH(CH3)-, -CH(OH)-,
-CH(ORP)-, -CH,NH-, -CH(CH3)NH-, -NHCH,- or -NHCH(CH;)-. In some embodiments,

25 L*is -NH-, -N(CHa)-, -CH,NH-, -CH(CH3)NH-, -NHCH,- or -NHCH(CHj3)-. In some
embodiments, L* is -NH-. In some embodiments, L* is -CH,-, -CH(CH3)-, -CH(OH)-, -
CH(ORP)-, -CH,NH-, -CH(CH3)NH-, -NHCH,- or -NHCH(CH3)-. In some embodiments,
L? is -CH,-, -CH(CH3)-, -CH(OH)-, or -CH(OR")-. In some embodiments, L* is -CH,- or -
CH(OH)-. In some embodiments, L? is -CH(OH)-. In some embodiments, L? is -CH,-.

30 [00125] In some embodiments, R is F, -CH;, -CH,CHs;, -OH, -OCHs;, or -OCH,CHs. In
some embodiments, R' is -CHs, or -OH.

[00126] In some embodiments, R' is -CO,RP, or —C(=O)NHSOZRE; L’ is absent, -C(=0)-, -
NH-, -N(CHj3)-, -CH,-, -CH,CH,-, -CH(CH3)-, -CH,CH(CHs)-, -CH(CH3)CH,-, -CH(OH)-,
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1 [1,3,4] Oxadiazol- 2,5-diyl -CH2- Phenyl 492 13 1 -CH(COH)-
[1, 3, 4] Oxadi azol - 2,5-diyl -CH2- Phenyl 508 14 1 1H [1,2,3]Triazol -
1, 4-di y1 waHRt/Rinsmy| 491 15 1 (S)-CH(OH) - [1, 3, 4] Oxadi 2E0IUs200h5@8y 1 - CH2-

-CH(ORP)-, -CH,CH(OH)-, -CH,CH(ORP)-, -CH(OH)CH,-, -CH(OR")CH,-, -CH,NH-, -
CH(CH3)NH-, -NHCH,- or -NHCH(CH3)-; L* is absent, -CH,-, -CH(CH3)-, -CH(OH)-, -
CH,CH,-, -CH,CH(CHj3)-, -CH(CH3)CH,-, -CH,CH(OH)-, or -CH(OH)CH,-; R’ is -H, —
CH; or —-CH,CHs;.
5 [00127] In some embodiments, each R*is independently selected from halogen, -OH, -CH3,

-CH,CHs, -CF;, -OCF3, -OCH; and -OCH,CHs. In some embodiments, each R*is halogen,
-OH, -CH3, -CH,CH3, -CF3, -OCF3, -OCH3 or -OCH,CHs.
[00128] In some embodiments, cach R is independently selected from halogen, -OH, -CHj,
-CH,CHs;, -CF;, -OCF3, -OCH; and -OCH,CHs. In some embodiments, each RBis halogen,

10 -OH, -CHs, -CH,CH3, -CF3, -OCF3, -OCH3 or -OCH,CHs.
[00129] In some embodiments, each R%is halogen, -OH, -CH3;, -CH,CH3, -CF3, -OCF3, -
OCHjs;, -OCH,CHj;, -CH,0CH3;, -CH,OCH,CH3, or -CH,N( CH3),. In some embodiments,
each R%is independently selected from halogen, -OH, -CHs, -CH,CH3;, -CF3, -OCF3, -OCH3
and -OCH,CHs.

15 [00130] In some embodiments, misQor 1;nisQor1;ris 1,2, or 3.
[00131] In some embodiments, m is 0 or 1. In some embodiments, m is 0. In some
embodiments, n is 0 or 1. In some embodiments, n is 0. In some embodiments, ris 1, 2, or
3. In some embodiments, ris 1 or 2. In some embodiments, r is 1.
[00132] In some embodiments, ring A is a substituted or unsubstituted phenyl, or a

20  substituted or unsubstituted monocyclic C;-Csheteroarylene, where if ring A is substituted,
then ring A is substituted with 1 or 2 R',
[00133] In some embodiments, ring A is a substituted or unsubstituted phenyl, or a
substituted or unsubstituted monocyclic C;-Csheteroarylene containing 1-4 N atoms, 0 or 1
O atoms and 0 or 1 S atoms, where if ring A is substituted, then ring A is substituted with 1

25 or2RM™
[00134] In some embodiments, ring A is a substituted or unsubstituted monocyclic C;-
Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms and 0 or 1 S atoms, where if ring A
is substituted, then ring A is substituted with 1 or 2 R'.
[00135] In some embodiments, ring A is a substituted or unsubstituted 5S-membered

30 monocyclic C;-Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms and 0 or 1 S atoms,

where if ring A is substituted, then ring A is substituted with 1 or 2 R'*.
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[00136] In some embodiments, ring A is a substituted or unsubstituted 6-membered
monocyclic Cs-Csheteroarylene containing 1-3 N atoms, where if ring A is substituted, then
ring A is substituted with 1 or 2 R'.

[00137] In some embodiments, ring A is a substituted or unsubstituted monocyclic ring
wherein the groups -L?- and —L*- are in a 1,2-relationship on ring A (i.e. an ortho
relationship).

[00138] In some embodiments, ring A is a substituted or unsubstituted monocyclic ring
wherein the groups -L?- and —L*- are in a 1,3-relationship on ring A (i.c. a meta
relationship).

[00139] In some embodiments, ring A is a substituted or unsubstituted monocyclic ring
wherein the groups -L?- and —L*- are in a 1,4-relationship on ring A (i.c. a para
relationship).

[00140] In some embodiments, ring A is unsubstituted or monosubstituted with R". In some
embodiments, ring A is unsubstituted. In some embodiments, ring A is monosubstituted
with R'.

[00141] In some embodiments, L is absent, or a substituted or unsubstituted methylene, or
substituted or unsubstituted ethylene, where if L* is substituted, then L* is substituted with
R". In some embodiments, L” is absent. In some embodiments, L* is a substituted or
unsubstituted methylene, where if L* is substituted, then L” is substituted with R"*. In some
embodiments, L” is a substituted or unsubstituted cthylene, where if L’ is substituted, then
L*is substituted with R".

[00142] In some embodiments, R"is F, -CH;, -CH,CHs;, -OH, -OCHs;, or -OCH,CHs. In
some embodiments, R" is -CHa.

[00143] In some embodiments, L* is absent, -CH,-, or -CH(CHa)-.

[00144] In some embodiments, L%is -NH-, -CH,-, -CH,CH,-, -CH(CH3)-, -CH,CH(CH3)-, -
CH(CH3)CH,-, -CH(OH)-, -CH,CH(OH)-, -CH(OH)CH,-, -CH,NH-, -CH(CH3)NH-, -
NHCH;- or -NHCH(CH3)-; ring A is a substituted or unsubstituted phenyl, or a substituted
or unsubstituted monocyclic C;-Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms
and 0 or 1 S atoms, where if ring A is substituted, then ring A is substituted with 1 or 2 R
L" is absent, -CH,-, or -CH(CH3)-; R® is <CH3; ris 1.

[00145] In some embodiments, ring A is a substituted or unsubstituted phenyl, where if ring

A is substituted, then ring A is substituted with 1 or 2 R'*.

-24 -
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[00146] In some embodiments, ring A is a substituted or unsubstituted monocyclic C;-
Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms and 0 or 1 S atoms, where if ring A
is substituted, then ring A is substituted with 1 or 2 R'.

[00147] In some embodiments, ring A is a substituted or unsubstituted 5S-membered
monocyclic C;-Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms and 0 or 1 S atoms,
where if ring A is substituted, then ring A is substituted with 1 or 2 R'*.

[00148] In some embodiments, ring A is a substituted or unsubstituted furanyl, a substituted
or unsubstituted thienyl, substituted or unsubstituted pyrrolyl, substituted or unsubstituted
oxazolyl, substituted or unsubstituted thiazolyl, substituted or unsubstituted imidazolyl,
substituted or unsubstituted pyrazolyl, substituted or unsubstituted triazolyl, substituted or
unsubstituted tetrazolyl, substituted or unsubstituted isoxazolyl, substituted or unsubstituted
isothiazolyl, substituted or unsubstituted oxadiazolyl, or substituted or unsubstituted
thiadiazolyl, where if ring A is substituted, then ring A is substituted with 1 or 2 R'*.

[00149] In some embodiments, cach R'* is independently selected from halogen, -CN, -OH, -
CHs, -CH,CHs, -CFs, -OCF3, -OCH; and -OCH,CH;. In some embodiments, each R is
halogen, -CN, -OH, -CHj3;, -CH,CH3;, -CF3, -OCF3, -OCH; or -OCH,CH;. In some
embodiments, each R' is independently selected from halogen, -OH, and -CHs. . In some
embodiments, R"is halogen, -OH, or -CHs. In some embodiments, each R"is

independently selected from halogen and -CHj.

AviiseRiasclia vh
[00150] In some embodiments, ring A is Y § 07 § 0 / §

2 2 2 2
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g A, A SN | NN LA AN

f\Nr:N:N_é
or N .
[00151] In some embodiments, ring A is a substituted or unsubstituted 6-membered
monocyclic Cs-Csheteroarylene containing 1-3 N atoms, where if ring A is substituted, then
5 ring A is substituted with 1 or 2 R"*.
[00152] In some embodiments, ring A is a substituted or unsubstituted pyridinylene, a
substituted or unsubstituted pyridazinylene, a substituted or unsubstituted pyrimidinylene, a
substituted or unsubstituted pyrazinylene, or a substituted or unsubstituted triazinylene,
where if ring A is substituted, then ring A is substituted with 1 or 2 R'*.
10 [00153] In some embodiments, ring A is a substituted or unsubstituted pyridinylene, where if

ring A is substituted, then ring A is substituted with 1 or 2 R'*.

& Ny 2 & AN
[00154] In some embodiments, ring A is U , \uf ,
NSy € K Eoar AN, SN
ANy & TP £ En At
Sehoshshosasah ot ol

I
NN NN N

N. =
N :"J, N\? , OF N

[00155] In some embodiments, the compound of Formula (I) has the structure of Formula

(1I):

15

Formula (II).
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Cpd No i H* 1,4-diyl 26 1 -CH(OH)- Phenyl-1,3 -diyl -CH2-
Phenyl 516 27 1 -CH(OH)- Pyridine-3,5-diyl -CH2-
WO 2011/041461 PCT/US2010/050786

[00156] In some embodiments, R' is -CO,RP, or —C(=O)NHSOZRE; RPis H or C;-Cs4 alkyl;
R"is C;-Cyalkyl; L? is -CH,-, -CH(CH3)-, or -CH(OH)-; ring A is a substituted or
unsubstituted 5-membered monocyclic C;-Csheteroarylene containing 1-4 N atoms and 0 or
1 O atoms, where if ring A 1s substituted, then ring A is substituted with R" R"is halogen,
5 -CN, -OH, -CH3, -CH,CHs, -CF3, -OCF3, -OCH; or -OCH,CH3; L is -CH,- or -CH(CH3)-;
pisOorl.
[00157] In some embodiments, R' is -CO,RP, or —C(=O)NHSOZRE; RPis H or C,-Caalkyl;
R"is C;-Cjalkyl; L? is -NH-, -CH,-, -CH(CHa)-, -CH(OH)-, -NHCHS,- or -NHCH(CHa)-;
ring A is a substituted or unsubstituted pyridinylene, where if ring A is substituted, then ring
10 A is substituted with R*, R'* is halogen, -CN, -OH, -CH3, -CH,CHs, -CF3, -OCF3, -OCH3
or -OCH,CHs; L is absent, -CH,-, or -CH(CH3)-; pisOor 1.
[00158] In some embodiments, p is 0, 1 or 2. In some embodiments, p is 0 or 1. In some

embodiments, p is 0. In some embodiments, p is 1.

[00159] In some embodiments, \ *(Rc)p is phenyl, 2-fluorophenyl, 2,3-

15  difluorophenyl, 2,4-difluorophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 2-chlorophenyl,
2,6-dichlorophenyl, 2-bromophenyl, 3-bromophenyl, 2,4-dichlorophenyl, 2-hydroxyphenyl,
3- hydroxyphenyl, 4- hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl,
2-fluoro-4-methoxyphenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-

20  cyanophenyl, 3-cyanophenyl, or 4-cyanophenyl.

[00160] In some embodiments, -L*- is as described in Table(s) 1, 2 and/or 3.

[00161] In some embodiments, -L"- is as described in Table(s) 1, 2 and/or 3.

[00162] In some embodiments, ring A is as described in Table(s) 1, Table 2 and/or 3.
[00163] In some embodiments, §4<\:/>*(RC)D is R? as defined in Table(s) 1, 2 and/or 3.

25  [00164] 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.

[00165] In some embodiments, compounds of Formula (I) include, but are not limited to,
those described in Tables 1 to 3 and Figures 1 to 11.
30  Table 1:
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Phenyl

517 28 1 -CH(OH) -
541 29 1 -CH(OH) -
1 (R) - CH(vO2011204146[1 1, 2, 3] Tri azol -

1H [1,2,3]Triazol-

1H [1,2,3]Triazol -
1,4-diyl -CH2- 4-Chl oro-phenyl
1,4-diyl -CH2- 2-Chl oroTplsemplosiydd 31 1

-0
N >
OO
COzH
H3C 2 2
/
A
L4
R2
Cgsd 1 A L2 R> MH*
1 -CH,- Pyrazol-1,3-diyl - Phenyl 476
[1,2,3]Triazol-1,4-
2 -CHs- diyl - Phenyl 477
i i [1,3,4]0xadiazol- i
3 CH, 2,5-diyl Phenyl 478
4 -CH,- [1’2’312?;1201'1’4' -CH,- Phenyl 491
5 -CH,- Pyrazol-1,3-diyl - 4-Bromo-phenyl 554
i N [1,3,4]0xadiazol- i
6 CH,-NH 2,5-diyl Phenyl 493
[1,2,3]Triazol-1,5-
7 -CHs- diyl - Phenyl 477
8 -CH,- Tetrazol-2,5-diyl - Phenyl 478
9 -CH,- Pyrazol-1,4-diyl - Phenyl 476
[1,3,4]0Oxadiazol-
10 - 2,5-diyl -CH,- Phenyl 478
1H-[1,2,3]Triazol-
11 -CH(OH) 1 4-diyl -CH,- Phenyl 507
[1,3,4]0xadiazol-
12 -CH,- 2,5-diyl -CH,- Phenyl 492
i i [1,3,4]0Oxadiazol- i i
13 CH(OH) 7.5-diyl CH, Phenyl 508
1H-[1,2,3]Triazol-
14 -CH,- 1 4-diyl -CH,- Phenyl 491
[1,3,4]0Oxadiazol-
15 (S)-CH(OH)- 7.5-diyl -CH,- Phenyl 508
[1,3,4]0Oxadiazol-
16 (R)-CH(OH)- 2,5-diyl -CH,- Phenyl 508
[1,3,4]0Oxadiazol-
17 -CH(OH)- 7.5-diyl - Phenyl 494
1H-[1,2,3]Triazol-
18 (S)-CH(OH)- 1 4-diyl -CH,- Phenyl 507
1H-[1,2,3]Triazol-
19 (R)-CH(OH)- 1 4-diyl -CH,- Phenyl 507
[1,3,4]0Oxadiazol- 4-Trifluoromethyl-
20 -CH(OH)- 2,5-diyl -CH,- phenyl 576
1H-[1,2,3]Triazol- 3-Trifluoromethyl-
21 -CH(OH)- 1 4-diyl -CH,- pheny] 575
22 -CH(OH)- Phenyl-1,3-diyl - Phenyl 502
1H-[1,2,3]Triazol-
23 -CH(OH)- 1 4-diyl -CH(CHj3)- Phenyl 521
1H-[1,2,3]Triazol- 2-Trifluoromethyl-
24 -CH(OH)- 1 4-diyl “CH:- phenyl
25 -CH(OH)- | 1H-[1,2,3]Triazol- -CH,- 3-Chloro-phenyl 541

-28 -

1,4-diyl -CH2- 2-Chl oro-phenyl
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- CH( OH) -

1H [1,2,3]Triazol -

1,4-diyl -CH2- 3, 4-Di chl oro-phenyl
521 33 1 -NH

32 1

(R-CHOH)- 1H [1,2,3]Triazol- 1,4-diyl -CH(CH3)- (R Phenyl
Pyri di ne-wopeediosl461Phenyl 488 34 1 -CH(OH)- Pyridi ne- 2, @Caivg2010a5@86 Phenyl
517
tompd | L A 1 R’ M+H*
No
1,4-diyl
26 1 -CH(OH)- Phenyl-1,3-diyl -CH,- Phenyl 516
27 1 -CH(OH)- Pyridine-3,5-diyl -CH,- Phenyl 517
28 | 1| -CH(OH)- IH'[ll’zf(]ﬁTyrllaZ"l' _CH- 2-Chloro-phenyl | 541
29 | 1| -CH(OH)- IH'[ll’zf(]ﬁTyrllaZ"l' _CH- 4-Chloro-phenyl | 541
30 | 1| (®-CHOH)- IH'[ll’zf(]ﬁTyrllaZ"l' CHo- 2-Chloro-phenyl | 541
31 | 1| -cHOH)- IH'[ll’zf(]ﬁTyrllaZ"l' CH,»  |3,4-Dichloro-phenyl
32 |1 | @®-cHOR)- IH'[ll’zf(]ﬁTyrllaZ"l' _CH(CH:)- (R) Phenyl 521
33 1 -NH- Pyridine-2,6-diyl - Phenyl 488
34 1 -CH(OH)- Pyridine-2,6-diyl -CH,- Phenyl 517
35 | 1| -CH(OH)- IH'[ll’zf(]ﬁTyrllaZ"l' CHy- 2-Methyl-phenyl | 521
1H-[1,2,3]Triazol- 2-Chloro-6-fluoro-
36 1| -CH(OH)- 1 4-diyl -CH,- phenyl 559
37 | 1] -CH(OH)- IH'[ll’zf(]ﬁTyrllaZ"l' CH.- 2,6-Dichloro-phenyl | 575
38 1 -NH- Pyridine-2,6-diyl -CH,- Phenyl 502
39 1 -NH- Phenyl-1,3-diyl - Phenyl 487
40 1 -NH- Phenyl-1,4-diyl - Phenyl 487
1 . 3-Trifluoromethyl-
41 1 -NH- Pyridine-2,6-diyl - 556
phenyl
42 1 -NH- Pyrazine-2,6-diyl - Phenyl 489
[1,3,4]0Oxadiazol-
43 1 -NH- 2,5-diyl - Phenyl 479
[1,3,4]0Oxadiazol- i i
44 1 -NH- 2.5-diyl CH; Phenyl 493
45 1 -NH- Pyridine-2,6-diyl -CH,- 2-Fluoro-phenyl 520
46 1 -NH- Pyridine-2,6-diyl -CH;,- 3-Fluoro-phenyl 520
47 1 -NH- Pyridine-2,6-diyl -CH,- 4-Fluoro-phenyl 520
48 1 -NH- Pyridine-2,6-diyl - 3-Methoxy-phenyl 518
49 1 -NH- Phenyl-1,3-diyl -CH,- Phenyl 501
50 1 -NH- Pyridine-2,6-diyl - 2-Cyano-phenyl 513
51 1 -NH- Pyridine-2,6-diyl - 4-Methoxy-phenyl 518
52 1 -NH- Pyridine-2,6-diyl - 3-Fluoro-phenyl 506
53 1 -NH- Pyridine-2,6-diyl - 2-Methoxy-phenyl 518
54 1 -NH- Pyridine-2,6-diyl - 2-Fluoro-phenyl 506
ss | 1|  -NH- | Pyridine-2,6-diyl : 2-Trifluoromethyl- | - 556
phenyl
56 | 1| -NHCHy- 13'“2?‘1’1&2’5 ] - Phenyl 508
s7 |1|  -NH- Phenyl-1,3-diyl : 2-Trifluoromethyl- 1 - 55
phenyl
58 1 -NH- Pyridine-3,5-diyl - Phenyl 488
59 1 -NH- Pyridine-3,5-diyl - 3-Fluoro-phenyl 506
60 1 -NH- Pyridine-2,6-diyl - 2-Chloro-phenyl 522

-29-



35 1 - CH(OH) -
- CH( OH) -

1H [1,2,3]Triazol -
1H [1,2,3]Triazol-
37 1 - CH(vbI2011lH446f1 1, 2, 3] Tri azol -

1,4-diyl -CH2- 2-Met hyl - phenyl
1,4-diyl -CH2- 2-Chloro-6-fluoro-
1,4-diyl -CH2- 2, 6- D ebirarseeiplosorgé 575 38

phenyl

1 -NH
el A L R’ M+H*
61 1 | -CH(OH)- Pyridine-2,6-diyl - Phenyl 503
62 1 -NH- Pyridine-2,4-diyl - Phenyl 488
63 1 -NH- Pyridine-2,4-diyl - 3-Fluoro-phenyl 506
64 1 -NH- Pyridine-3,5-diyl - 2-Chloro-phenyl 522
65 1 -NH- Pyridine-2,4-diyl - 2-Chloro-phenyl 522
66 1 -NH- Pyrimidine-2,6-diyl - Phenyl 489
67 1 -NH- Pyridine-2,4-diyl - Phenyl 488
. . 3-Trifluoromethyl-
68 1 -NH- Pyridine-3,5-diyl -
phenyl
60 [1| NH- | Pyridine-3,5-diyl : 4-Trifluoromethyl- | 55
phenyl
70 2 -NH- Pyridine-2,6-diyl - Phenyl 502
71 1 | -CH(OH)- Pyridine-3,5-diyl - Phenyl 503
1 . 3-Trifluoromethyl-
72 1| -CH(OH)- Pyridine-3,5-diyl - pheny] 571
73 1 -NH- Pyridine-2,6-diyl -C=C- Phenyl 512
74 1 -NH- Pyridine-2,6-diyl - 3-Cyano-phenyl 513
75 | 1| NH- | Pyridine-2,6-diyl : S-Fluoro-2-methoxy-| - g3
phenyl
76 | 1|  NH- | Pyridine-2,6-diyl : 3-Chloro-5-fluoro- | 54,
phenyl
77 1 -NH- Pyridine-2,6-diyl - 2,5-Difluoro-phenyl | 524
78 1 -NH- Pyridine-2,6-diyl - 2,6-Dichloro-phenyl | 556
79 | 1|  NH- | Pyridine-2,6-diyl : 2-Chloro-5-fluoro- |54,
phenyl
80 1 -NH- Pyridine-2,6-diyl - 2,3-Difluoro-phenyl | 524
81 |1 ‘NH- Pyridine-2,6-diyl . 2-Chloro-3-fluoro- | 54,
phenyl
82 |1| NH- Pyridine-3,5-diyl . 2-Chloro-3-fluoro- |- 5
phenyl
83 |1| -NH- | Pyridinc-2,6-diyl : 3-Fluoro-2-methyl- | - 55,
phenyl
2-Chloro-3-
84 1 -NH- Pyridine-2,6-diyl - trifluoromethyl- 590
phenyl
. 2-(Dimethylamino)-
85 1 -NH- Phenyl-1,3-diyl - mothyl-phenyl 544
86 1 -NH- Pyridine-2,6-diyl - 2,3-Dichloro-phenyl | 556
87 |1| -NH- | Pyridinc-2,6-diyl : 3-Fluoro-2-methoxy-| - 43¢
phenyl
88 1 -NH- Pyridine-3,5-diyl - 3-Chloro-phenyl 522
89 1 -NH- Pyridine-3,5-diyl - 2,5-Difluoro-phenyl | 524
90 1 -NH- Pyridine-2,6-diyl - 3-Chloro-phenyl 522
* mass spectrometric data
Table 2:

-30 -
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Pyridine-2,6-diyl -CH2- Phenyl 502 39 1 -NH Phenyl -1, 3-diyl Phenyl 487

1 -NH Phenyl-1,4-diyl Phenyl 487 41 1 -NH Pyridine-2,6-diyl 3
-Tri fl uorwoebhiyd414ephenyl 556 42 1 PCT/US2010/050786

10

15

20

N~ O >
|/
NH
He” 1, S

, SO,CH,4
A
L4
R2
o A L R’ M-+H*
91 [-CH(OH)-| [1,2,3]Triazol-1,4-diyl |-CH,- Phenyl 584
92 [-CH(OH)- | [1,3,4]0xadiazol-2,5-diyl | -CH,- Phenyl 585
93 |-CH(OH)-| [1,2,3]Triazol-1,4-diyl |-CH,- | 3-Trifluoromethyl-phenyl| 652
94 -NH-  [[1,3,4]Oxadiazol-2,5-diyl | - Phenyl 556
95 -NH- Pyridine-2,6-diyl -CH;,- Phenyl 579
96 -NH- Pyridine-2,6-diyl - Phenyl 565
* mass spectrometric data
Table 3:
N >
/
R5 COzH
/L2
A
L4
R2
C;‘(‘)’d L A 1 o R' |[M+H*
97 |-NH- Pyridine-2,6-diyl - Phenyl -CH,CH; | 502
98 |[-NH-|[1,3,4]0xadiazol-2,5-diyl | - Phenyl -CH,CH;| 493

* mass spectrometric data

Synthesis of Compounds

[00166] Compounds of Formula (I) described herein are synthesized using standard synthetic
techniques or using methods known in the art in combination with methods described
herein. In additions, solvents, temperatures and other reaction conditions presented herein
may vary.

[00167] 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. The compounds described herein,
and other related compounds having different substituents are synthesized using techniques
and materials described herein or otherwise known, including those found in March,
ADVANCED ORGANIC CHEMISTRY 4" Ed., (Wiley 1992); Carey and Sundberg, ADVANCED
ORGANIC CHEMISTRY 4™ Ed., Vols. A and B (Plenum 2000, 2001), and Green and Wauts,

231 -

40



-NH Pyrazine-2,6-diyl Phenyl 489 43 1 -NH [1, 3, 4] Oxadi azol - 2,5-diyl

Phenyl

479 44 1 -NH [1, 3, 4] Oxadi azol - 2,5-diyl -CH2- Phenyl 493 45 1 -NH

Pyri di ne-wp@ediopl461CH2- 2- F | uor o- phenyl 520 PCT/US2010/050786

10

15

20

PROTECTIVE GROUPS IN ORGANIC SYNTHESIS 3" Ed., (Wiley 1999). General methods for the
preparation of compounds can be modified by the use of appropriate reagents and
conditions for the introduction of the various moieties found in the formulae as provided
herein.

[00168] In some embodiments, the synthesis of compounds of Formula (I) begins with the
synthetic steps outlined in Scheme 1.

Scheme 1

Br
Br Br

1411
o o MeNH, > 0 HoNOHHCI 0
- C
MeOH o pyridine, THE ° 60°C 2 o~

141 N7 N
I qav

1-v

LiOH reduction
MeOH, Hy

Br
Br Br Br

HO\K
HCI 1-VIl

- 0
-~ -
H DPPA, NEtz, toluene o
0" X —NH; o N _o 80°C -
\ v ?]/ N
_ N z

OH N
Q OH
N N

1-IX 1-ViIl bt 1-X
[00169] In one aspect, the synthesis of compounds of Formula (I) described herein begins
with the reaction of an alkyl acetoacetate with methylamine to provide a compound of
structure 1-I1. Compounds of structure 1-1I are reacted with a substituted or unsubstituted
4-halo-benzoyl chloride (structure 1-I1I) to provide compounds of structure 1-1V.
Treatment of compounds of structure 1-1V with hydroxyl amine and acetic acid provides
isoxazoles of structure 1-V. Hydrolysis of the ester group of isoxazoles of structure 1-V
provides carboxylic acids of structure 1-VI. A Curtius rearrangement of carboxylic acids of
structure 1-VI in the presence of hydroxy compounds of structure 1-VII provides carbamate
compounds of structure 1-VIII. Deprotection of the tert-butoxycarbonyl group provides
amines of structure 1-IX which are further functionalized into compounds of Formula (I).
In some embodiments, compounds of 1-V are reduced to the alcohol and then further

functionalized into compounds of Formula (I).
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46 1 -NH Pyridine-2,6-diyl -CH2- 3 -F |uoro-phenyl 520 47 1 -NH
Pyridi ne-2,6-diyl -CH2- 4-F luoro-phenyl 520 48 1 -NH Pyridine-2,6-diyl
3- Met hoxywphenyd414618 49 1 -NH Phenyl - 1,3 -diyl -CH2- Phenskoi5030786

[00170] In some embodiments, compounds are prepared as outlined in Scheme 2.

/\ R /\ R
r q—@s(ow
A (S C
Pd(0) catalyst
B ——
VR @ @
\
N
2.4 —1 4—R2
24 QR QN LATLR
N= N=
2411
Br

o X L2-A—L4-R?

\

N
21v

[00171] In some embodiments, compounds of structure 2-1 are subjected to a palladium-
catalyzed coupling with boronic acid deriviatives 3-111 to provide compounds of structure
5  2-II. In some embodiments, R is -NH;, -NHCOQalkyl, -CO,alkyl, -CH,0H, -CH,CN, -

CH;Br, -C(=0)H, -CH;N3, -CO,NHNH,, -CH,CO,NHNH; or any other suitable group that
can be transformed to provide L* as described herein. Compounds of structure 2-IT are then
utilized to provide compounds of structure 2-II1. Alternatively, compounds of structure 2-1
are derivatized to provide compounds of structure 2-1V, which are subsequently coupled

10 with compound 3-III to provide compounds of structure 2-III. R” in scheme 2 is a
substituted or unsubstituted phenyl.
[00172] Suitable reactions for transforming 2-1I to 2-1V or 2-11 to 2-I1I include, but are not
limited to, nucleophilic displacement reactions (where R includes a suitable leaving group),
organometallic chemical reactions, reductive amination reactions, cycloaddition reactions

15  (e.g. Huisgen-Sharpless cycloaddition), and the like.
[00173] In some embodiments, compounds of Formula (I) are synthesized as outlined in the
Examples.
[00174] Throughout the specification, groups and substituents thercof are chosen by one

skilled in the field to provide stable moieties and compounds.
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50 1 -NH Pyridine-2,6-diyl 2-Cyano-phenyl 513 51 1 -NH Pyridine-2,6-diyl
4- Met hoxy- phenyl 518 52 1 -NH Pyridine-2,6-diyl 3 -F luoro-phenyl 506 53
1 -NH PywoOdnnen2466- di y1 2- Met hoxy- phenyl 518 PCT/US2010/050786
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[00175] A detailed description of techniques applicable to the creation of protecting groups
and their removal are described in Greene and Wuts, Protective Groups in Organic
Synthesis, 3rd Ed., John Wiley & Sons, New York, NY, 1999, and Kocienski, Protective
Groups, Thieme Verlag, New York, NY, 1994, which are incorporated herein by reference
for such disclosure.

Further Forms of Compounds

[00176] In one aspect, compounds of Formula (I) possess one or more stercocenters and each
stereocenter exists independently in either the R or S configuration. The compounds
presented herein include all diastereomeric, and enantiomeric forms. Stereoisomers are
obtained, if desired, by methods such as, stereoselective synthesis and/or the separation of
sterecoisomers by chiral chromatographic columns.

[00177] The methods and formulations described herein include the use of N-oxides (if
appropriate), crystalline forms (also known as polymorphs), amorphous phases, and/or
pharmaceutically acceptable salts of compounds having the structure of Formula (1), as well
as metabolites and active metabolites of these compounds having the same type of activity.
In some situations, compounds may exist as tautomers. All tautomers are included within
the scope of the compounds presented herein. In specific embodiments, the compounds
described herein exist in solvated forms with pharmaceutically acceptable solvents such as
water, ethanol, and the like. In other embodiments, the compounds described herein exist in
unsolvated form.

[00178] 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
biologically, pharmaceutically or therapeutically active form of the compound. In certain
embodiments, a prodrug is enzymatically metabolized by one or more steps or processes to
the biologically, pharmaceutically or therapeutically active form of the compound.

[00179] In some embodiments, sites on the aromatic ring portion of compounds of Formula
(D) are susceptible to various metabolic reactions. Incorporation of appropriate substituents
on the aromatic ring structures will reduce, minimize or eliminate this metabolic pathway.
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.

-34 -



54 1 -NH Pyridine-2,6-diyl 2-F |uoro-phenyl 506 55 1 - NH
Pyridine-2,6-diyl 2-Trifluoronethyl- phenyl 556 56 1 -NHCH2- 1,3 - Thiazo
| e-2,5- dw9l2011iRewsyl 508 57 1 -NH Phenyl- 1,3 -diyl PCT/US2010/050786

[00180] In another embodiment, the compounds described herein are labeled isotopically or
by another other means, including, but not limited to, the use of chromophores or
fluorescent moieties, bioluminescent labels, or chemiluminescent labels.
[00181] In one aspect, substitution with isotopes such as deuterium affords certain

5  therapeutic advantages resulting from greater metabolic stability, such as, for example,
increased in vivo half-life or reduced dosage requirements.
[00182] “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.e., the material may be administered to an individual without

10  causing undesirable biological effects or interacting in a deleterious manner with any of the
components of the composition in which it is contained.

[00183] 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.

15  [00184] 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,

20  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-
ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, toluenesulfonic
acid, 2-naphthalenesulfonic acid, salicylic acid, stearic acid, muconic acid, butyric acid,

25  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, e.g., an alkali metal
ion (e.g. lithium, sodium, potassium), an alkaline earth ion (e.g. magnesium, or calcium), or
an aluminum ion. In some cases, compounds described herein may coordinate with an
organic base, such as, but not limited to, ethanolamine, diethanolamine, triethanolamine,

30 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
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2-Trifluoronethyl - phenyl 555 58 1 -NH Pyridine-3,5-diyl Phenyl 488 59 1
-NH Pyridine-3,5-diyl 3 -F luoro-phenyl 506 60 1 -NH Pyridine-2,6-diyl
2- Chl or o-wbenylo45&2 Cmpd No PCT/US2010/050786

hydroxide, calcium hydroxide, potassium hydroxide, sodium carbonate, sodium hydroxide,
and the like. In some embodiments, a sodium salt of the compound of Formula (I) is
prepared.
[00185] It should be understood that a reference to a pharmaceutically acceptable salt
5  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

10 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.
[00186] 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

15  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
[00187] Unless otherwise stated, the following terms used in this application, including the

20  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

25  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.
[00188] An “alkyl” refers to an aliphatic hydrocarbon. The alkyl may be saturated or

30 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.
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MrH* 61 1 -CH(OH)- Pyridine-2,6-diyl Phenyl 503 62 1 -NH
Pyridine-2,4-diyl Phenyl 488 63 1 -NH Pyridine-2,4-diyl 3 -F
| uor o- phewpl20608164 PCT/US2010/050786
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[00189] The term “alkylene” refers to a divalent alkyl radical. Any of the above mentioned
monovalent alkyl groups may be an alkylene by abstraction of a second hydrogen atom
from the alkyl. In one aspect, an alkelene is a C;-Csalkylene. In another apsect, an alkylene
is a C;-Cjalkylene. Typical alkylene groups include, but are not limited to, methylene,
ethylene, propylene and butylene. 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,CH,-, and the like.

[00190] An “alkoxy” group refers to a (alkyl)O- group, where alkyl is as defined herein.
[00191] “Cycloalkyl” refers to cyclopropyl, cyclopropenyl, cyclobutyl,
cyclobutenyl,cyclopentyl, cyclopentenyl, cyclohexyl, or cyclohexenyl.

[00192] The term “halo” or, alternatively, “halogen” or “halide” means fluoro, chloro, bromo
or iodo.

[00193] The term “fluoroalkyl” refers to an alkyl in which one or more hydrogen atoms are
replaced by a fluorine atom.

[00194] The term “heteroalkyl” refers to an alkyl group in which one or more skeletal atoms
of the alkyl are selected from an atom other than carbon, e.g., oxygen, nitrogen (e.g. NH or
Nalkyl), 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. In some
embodiments, one aspect, heteroalkyl refers to an alkyl group in which one of the skeletal
atoms of the alkyl is NH or Nalkyl.

[00195] The term “heteroalkylene” refers to an alkylene 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 one aspect, a heteroalkylene is a C;-
Ceheteroalkylene. In another aspect, a heteroalkylene is a C;-Csheteroalkylene. Examplary
heteroalkylenes include, but are not limited to, -OCH,-, -OCH(CHj3)-, -OC(CH3),-, -
OCH,CH;-, -CH,0-, -CH(CH3)O-, -C(CH3),0-, -CH,CH,0-, -CH,OCH;-, -CH,OCH,CH,-
, -CH,CH,OCH;-, -SCH;-, -SCH(CH3)-, -SC(CHzs),-, -SCH,CH,-, -CH,S-, -CH(CH3)S-, -
C(CH3),S-, -CH,CH,;S-, -CH,SCH;-, -CH,SCH,CH,-, -CH,CH,SCH;-, -SO,CH;-, -
SO,CH(CHs)-, -SO,C(CHj3),-, -SO,CH,CH,-, -CH,S0,-, -CH(CH3)SO,-, -C(CH3),S0,-, -
CH,CH,SO;-, -CH,S0O,CH,-, -CH,S0,CH,CH,-, -CH,CH,SO,CH;-, -NHCH;-, -
NHCH(CH3)-, -NHC(CH3),-, -NHCH,CH;-, -CH,NH-, -CH(CH3)NH-, -C(CH3),NH-, -
CH,CH,NH-, -CH,NHCH,-, -CH,NHCH,CH;-, -CH,CH,;NHCH,-, and the like.
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[00196] The terms “heteroaryl” or, alternatively, “heteroaromatic” refers to an aryl group
that includes one or more ring heteroatoms selected from nitrogen, oxygen and sulfur.
Monocyclic heteroaryls include, but are not limited to, furanyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,

5  thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, or triazinyl. In one aspect, a
heteroaryl contains 0-4 N atoms. In another aspect, a heteroaryl contains 1-3 N atoms. In
another aspect, a heteroaryl contains 0-3 N atoms, 0-1 O atoms, and 0-1 S atoms. In one
aspect, monocyclic heteroaryl is a C;-Csheteroaryl. In one aspect, monocyclic heteroaryl is
a 5-membered or 6-membered heteroaryl. Depending on the structure, a heteroaryl group

10 can be a monoradical or a diradical (i.c., a heteroarylene group).

[00197] The term “heteroarylene” refers to a divalent heteroaryl radical. Any of the above
mentioned monovalent heteroaryl groups may be a heteroarylene by abstraction of a second
hydrogen atom from the heteroaryl group. The divalent heteroaryl radical may be attached
through two carbon atoms, or through one carbon atom and one heteroatom, or through two

15  heteroatoms.

[00198] 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(CHz),, alkyl, cycloalkyl,
fluoroalkyl, heteroalkyl, alkoxy, fluoroalkoxy, -S-alkyl, or —S(=0),alkyl. In some

20  embodiments, an optional substituent is selected from halogen, -CN, -NH,, -OH, -NH(CH3),
-N(CHs),, -CH3;, -CH,CH3, -CF3, -CH,CF3, -OCHj3, -OCH,CH3;, -OCF3 and - OCH,CFs. 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.

25 [00199] 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.

[00200] 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

30  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.

[00201] 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
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interactions of an agonist, partial agonist, an inverse agonist and antagonist. In one
embodiment, a modulator is an antagonist.

[00202] 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.

[00203] 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.
[00204] 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.

[00205] 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.

[00206] The terms “co-administration” or the like, as used herein, are meant to encompass
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.

[00207] 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 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.
An appropriate “effective” amount in any individual case may be determined using
techniques, such as a dose escalation study.

[00208] The term “pharmaceutical combination” as used herein, means a product that results
from the mixing or combining of more than one active ingredient and includes both fixed
and non-fixed combinations of the active ingredients. The term “fixed combination” means
that the active ingredients, ¢.g. a compound of Formula (I) and a co-agent, are both
administered to a patient simultaneously in the form of a single entity or dosage. The term

“non-fixed combination” means that the active ingredients, e.g. a compound of Formula (1)
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and a co-agent, are administered to a patient as separate entities either simultancously,
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.

[00209] 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.

[00210] 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, e.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

[00211] 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.

[00212] 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,
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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.
[00213] Pharmaceutical formulations described herein are administerable to a subject in a

5  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,

10 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.

15 [00214] In some embodiments, the compounds of Formula (I) are administered orally.
[00215] 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

20  one aspect, the compounds of Formula (I) are administered topically to the skin.

[00216] In another aspect, the compounds of Formula (I) are administered by inhalation.
[00217] In another aspect, the compounds of Formula (I) are formulated for intranasal
adminstration. Such formulations include nasal sprays, nasal mists, and the like.

[00218] In another aspect, the compounds of Formula (I) are formulated as eye drops.

25 [00219] 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 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;

30 and/or (g) administered topically to the mammal; and/or (h) administered by ophthalmic
administration; and/or (1) administered rectally to the mammal; and/or (j) adminstered non-

systemically or locally to the mammal.
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[00220] 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.

5 [00221] 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

10  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

15 daysto 1 year.

[00222] In certain embodiments, a compound as described herein is administered in a local
rather than systemic manner.

[00223] In some embodiments, the compound described herein is administered topically. In
some embodiments, the compound described herein is administered systemically.

20 [00224] 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.

[00225] 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

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

[00226] For administration by inhalation, a compound of Formula (I) is formulated for use as
an aerosol, a mist or a powder.

[00227] For buccal or sublingual administration, the compositions may take the form of
tablets, lozenges, or gels formulated in a conventional manner.

30 [00228] In some embodiments, compounds of Formula (I) are prepared as transdermal
dosage forms.

[00229] In one aspect, a compound of Formula (I) is formulated into a pharmaceutical

composition suitable for intramuscular, subcutaneous, or intravenous injection.
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[00230] 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.

[00231] 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

[00232] 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.

[00233] 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.

[00234] 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.

[00235] 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”).

[00236] Doses employed for adult human treatment are typically in the range of 0.01mg-
5000 mg per day or from about 1mg to about 1000 mg per day. In one embodiment, the
desired dose is conveniently presented in a single dose or in divided doses.

Patient Selection
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[00237] 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 on increased
LPA receptor expression in the tissue of interest. LPA receptor expression are determined
5 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 embodiments, patients are selected
based on a combination of the above markers (increased LPA concentrations and increased
10 LPA receptor expression).
Combination Treatments
[00238] In certain instances, it is appropriate to administer at least one compound of Formula
(I) in combination with another therapeutic agent.
[00239] In one specific embodiment, a compound of Formula (I) is co-administered with a

15  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.
[00240] 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)

20  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 other
therapeutic agents, or sequentially.

[00241] If administration is simultaneous, the multiple therapeutic agents are, by way of

25  example only, provided in a single, unified form, or in multiple forms.

[00242] 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.

[00243] In one aspect, compounds of Formula (I) are to treat or reduce fibrosis in a mammal.

30 Inone aspect, compounds of Formula (I) are administered in combination with one or more
immunosuppresants. In some embodiments, a compound of Formula (I) is adminsitered

with corticosteroids.
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[00244] 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
5  with at least one agent used in the treatment of respiratory conditions.

[00245] In some embodiments, compounds of Formula (I) are administered to a patient in

combination with anti-inflammatory agents.

[00246] In one embodiment, compounds of Formula (I) are administered to a patient in

combination with inhaled corticosteroids.

10 EXAMPLES
[00247] These examples are provided for illustrative purposes only and not to limit the scope
of the claims provided herein.

Example 1: Synthesis of 1-[4'-(4-Amino-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid ethyl ester

15 [00248] Step 1: 3-Methylamino-but-2-enoic acid methyl ester: To a solution of methyl
acetoacetate (29.4 g, 253 mmol) in MeOH (30 mL) was added methylamine (33 wt% in
EtOH; 48 mL, 385 mmol) 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.
[00249] Step 2: 2-(4-Bromo-benzoyl)-3-oxo-butyric acid methyl ester: To 3-

20  methylamino-but-2-enoic acid methyl ester (5.0 g, 39.1 mmol) in THF (100 mL) was added
pyridine (3.7 mL, 47 mmol). The mixture was cooled to 0°C, and 4-bromobenzoyl chloride
(8.55 g, 39.1 mmol) in THF (30 mL) was added dropwise over 2 minutes. The reaction was
warmed to room temperature over 1 hour and stirred overnight. Aqueous workup provided
the title compound.

25 [00250] Step 3: 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid methyl ester:
To a mixture of 2-(4-bromo-benzoyl)-3-oxo-butyric acid methyl ester (11 g, 39 mmol) in
acetic acid (50 mL) was added hydroxylamine hydrochloride (2.66 g, 39 mmol), and the
reaction was stirred at 115 °C for 1 hour. After cooling, aqueous workup provided the title
compound, which was used directly in the hydrolysis step.

30 [00251] Step 4: 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid: 5-(4-Bromo-
phenyl)-3-methyl-isoxazole-4-carboxylic acid methyl ester (39 mmol) in MeOH (50 mL)
and H,O (10 mL) was treated with lithium hydroxide (2 g, 48 mmol), and the reaction was
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stirred at 60 °C for 1 hour. The mixture was acidified, and standard workup provided the
title compound.

[00252] Step 5: [S-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]-carbamic acid fer+-butyl
ester: 5-(4-Bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid (1.6 g, 6.0 mmol),
diphenylphosphoryl azide (1.6 g, 6.0 mmol), and triethylamine (1.3 mL, 9.3 mmol) were
combined in t-BuOH and refluxed overnight. After cooling, the mixture was concentrated,
and the residue was partitioned between EtOAc and H,O. The organic layer was separated
and concentrated, and the residue was purified by silica gel chromatography (16-18%
EtOAc in hexanes) to give the title compound.

[00253] Step 6: 1-(4-Bromo-phenyl)-cyclopropanecarbonitrile: Potassium hydroxide
(14.3 g, 255 mmol) was dissolved in H,O (5 mL) and toluene (40 mL). 4-
Bromophenylacetonitrile (5.0 g, 25.5 mmol) and tetrabutylammonium bromide (0.41 g, 1.3
mmol) was added, followed by 1,2-dibromoethane (3.25 mL, 38 mmol) dropwise over 10
minutes. The reaction was stirred at room temperature for 2 hours and then worked-up to
give the title compound.

[00254] Step 7: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic acid: 1-(4-Bromo-phenyl)-
cyclopropanecarbonitrile (5 g, 22.5 mmol) and potassium hydroxide (5 g, 89.3 mmol) were
combined in ethylene glycol (70 mL), and the reaction was stirred at 180 °C for 4 hours.
The mixture was poured into H,0O, acidified, and filtered to give the title compound.

[00255] Step 8: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic acid ethyl ester: 1-(4-
Bromo-phenyl)-cyclopropanecarboxylic acid (5 g, 20.7 mmol) in EtOH (50 mL) was treated
with sulfuric acid (2 mL), and the reaction was stirred at 75 °C for 1 hour. The mixture was
worked up to give the title compound.

[00256] Step 9: 1-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid ethyl ester: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic
acid ethyl ester (3.6 g, 13.4 mmol), bis(pinacolato)diboron (3.37 g, 16.1 mmol), and
potassium acetate (2.8 g, 29.0 mmol) were combined in 1,4-dioxane (30 mL) under N,
atmosphere. The solution was purged with N (g) for 10 minutes, and then (1,1'-
bis(diphenylphosphino)ferrocene)-dichloropalladium(II) (0.50 g, 0.65 mmol) was added and
the reaction was heated to 80 °C for 2 hours. After aqueous workup, the crude material was
purified by silica gel chromatography (0-30% EtOAc in hexanes) to give the title

compound.
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[00257] Step 10: 1-[4'-(4-tert-Butoxycarbonylamino-3-methyl-isoxazol-5-yl)-biphenyl-4-
yl]-cyclopropanecarboxylic acid ethyl ester: [5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-
yl]-carbamic acid tert-butyl ester (2.0 g, 5.6 mmol), 1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester (1.78 g, 5.6
mmol), tetrakis(triphenylphosphine)palladium(0) (0.65 g, 0.56 mmol), and sodium
bicarbonate (1.4 g, 16.8 mmol) were combined in DME (30 mL) and H,O (10 mL), and the
mixture was purged with N; (g). The reaction was stirred at 80 °C overnight, and after
aqueous workup, the crude material was purified by silica gel chromatography (0-40%
EtOAc in hexanes) to give the title compound.

[00258] Step 11: 1-[4'-(4-Amino-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid ethyl ester: 1-[4'-(4-tert-Butoxycarbonylamino-3-methyl-
isoxazol-5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid ethyl ester (1.5 g, 3.2 mmol) in
CH,Cl; (10 mL) was treated with trifluoroacetic acid (4 mL), and the reaction was stirred
for 1 hour. The mixutre was neutralized and worked up to give the title compound.
Example 2: Reductive Amination Procedure

[00259] Amine containing compound (1 equivalent) and ketone compound or aldehyde
compound (1-1.5 equivalents) were combined in toluene and stirred at 110 °C for 1 hour.
After cooling to room temperature, THF was added, followed by excess sodium
cyanoborohydride ( 2 - 3 equivalents), and the reaction was stirred at room temperature for
2 hours to overnight. The mixture was purified by silica gel chromatography.

Example 3: Hydrolysis of Alkyl Esters

[00260] To cyclopropanecarboxylic acid ethyl ester compound (1 equivalent) in ~2:1:1
THF:H,0:MeOH was added lithium hydroxide (3 - 10 equivalents), and the reaction was
stirred at 70 °C for 2 hours to overnight. After acidic workup, the crude material was
purified by preparative HPLC.

Example 4: Suzuki Coupling Raction

[00261] A 4-substituted-5-(4-bromo-phenyl)-3-methyl-isoxazole (1 equivalent), 1-[4-
(4.,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl
ester (1.2-2.0 equivalents), tetrakis(triphenylphosphine)palladium(0) (~0.05 — 0.15
equivalents), and sodium bicarbonate (~2.5 equivalents) were combined in ~3:1 DME:H;O0,
and the mixture was purged with N, (g). The reaction was stirred at 60-80 °C for at least 1
hour to overnight and then cooled and concentrated. The crude material was purified by

silica gel chromatography (0-40% EtOAc in hexanes).
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98 -NH [1, 3, 4] Oxadi azol -2,5-diyl - Phenyl -CH2CH3 493 * nass
spectronetric data Synthesis of Conpounds 10[ 00166] Conpounds of Fornul a
(1) descrwbeditgisiin are synt hesi zed usi ng standard synPREtiSeommsi786 ques or
usi ng nmet hods known in the art in conbination with nethods descri bed
herein. In additions, solvents, tenperatures and other reaction conditions
materi al used for the

presented herein nma v.aré. 00167] The starti ng_.
synt hesi%xmpleﬁésmé»ﬁaaﬁ B-gk-Bryyponphgnyl)-3-methykbisexazodd-wi-mepeano} and 5r

obt ai ned,f > ﬁgﬁr_'_ U sy not limted to, Signma-

Al dri ch, 4&@%&8 C é)éé@egtgﬂﬁ%g&% efépag%ebggdre,hgg%d the |ike. The conpounds
descri bgoo2bgrStem 1: FAG-Bidrro-phehyl)-8en ethypdoraisl-da | -ng: tiekifol .e5-6¢hBrandst i t uent s
are synthesi zed using technjques and materials descrj bed rejn or

ot her vi SBCRHWHTCHEROEAL 1 HEBE N 56 TP?FLKESE%% A&%Aﬁmnbﬁédﬁh@nmw STRY
ath Bd. ot i8¥e 1982 ) sARR Yol RRRGAIn EAOMANGE NI L GHEM STRY
4th Ed. ,bovéﬁ#éi. MeAéa%%)ng (Pl enou%?grg%, 35017 RO Greeﬁ&’aatn§ & ts,t&HV\D

2011/ 04 146dRCT dis2 ) 11y G507 86terPRETEET Ndd bGROURS ! dhroREANHBhEYNTIMESIS 3' d

Ed. , (VV% 1999% General nethods for the preparation of conpounds can be
nndifie&lg§mﬁﬁﬁu e of appropriate reagents and conditions for the

i ntroduqhdags) Stkp bhe-(¥-BromiéspNayHL3-arethlistkalelelderrbaldduyde [334Mombded

herein. 5[00168] |In sone enbodinents, the synthesis of conpounds of Fornula
(1) beginhsnyl-Btmethel-isgrizhkd-ytl-wetbprol gLL 18 ASdningl) Scisdigeted withchene 1

10 methylmorpholine N-oxide (0.786 g, 6.7 mmol) and tetrapropylammonium perruthenate

(catalytic) in CH,Cl,. The reaction was monitored by analytical LCMS and when complete
it was filtered through Celite then submitted to silica gel chromatography to give the title
compound.

Example 6: Synthesis of 1-{4'-[3-Methyl-4-(3-phenyl-pyrazol-1-ylmethyl)-isoxazol-5-

15 yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 1)

[00264] Step 1: 1-[4'-(4-Hydroxymethyl-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid ethyl ester: Prepared according to the procedure described
in Example 4, using [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-methanol and 1-[4-
(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl

20 ester.

[00265] Step 2: 1-[4'-(4-Bromomethyl-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid ethyl ester: Phosphorus tribromide (0.43 mL, 4.53 mmol)
was added to a solution of 1-[4'-(4-hydroxymethyl-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid ethyl ester (1.14 g, 3.02 mmol) in DME (30 mL) at 0 °C. The

25  reaction was stirred overnight at room temperature, and then cooled to 0 °C and neutralized
with saturated aqueous NaHCOs to pH 7. The mixture was partitioned between CH,Cl, and
H,O0, and the aqueous layer was extracted with CH,Cl,. The combined organic layers were
dried over MgSQy, filtered, and concentrated, and the residue was purified by silica gel
chromatography to give the title compound.

30 [00266] Step 3: 1-{4'-[3-Methyl-4-(3-phenyl-pyrazol-1-ylmethyl)-isoxazol-5-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid: 1-[4'-(4-Bromomethyl-3-methyl-isoxazol-5-
yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid ethyl ester (0.132 g, 0.3 mmol) and 3-
phenyl-1H-pyrazole (0.043 g, 0.3 mmol) were combined in DMF. Sodium hydride (60% in
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10[ 00169] In one aspect, the synthesis of conpounds of Forrmula (I)
descri bed herein begins with the reaction of an al kyl acetoacetate with

met hyl amwe 20o/@i4vi de a conpound of structure 1-11. Comrp®orsdeioosorsé ruct ure
1-11 are reacted with a substituted or unsubstituted 4-hal o-benzoyl
chloride (structure 1-111) to provide conmpounds of structure 1-1V.

Treat nent of conpounds of structure 1-1V with hydroxyl am ne and acetic

aci d pr dvingad ol 5. kg bt eamet) Wit addedirand thoscatiear wasyssirigd ¢f rooRe est er gr oup
of i sox t,r enl-\. | i i f ure 1-Vi.
2 Gurt) JeRpaRepL i 1R PodeehP i bR AR RIS R LU BT

pr esenceamsturbyds didyted onhditOds afl IN squedbuy HCL- Vit pruovuddegercadsatratted

conmpounds, of structure 1-VII]. Deprotection of the tert-butoxycarbonyl
group prh HEAGANAEY ombiRgd prggtie layetssesnn mamhosrat @ ﬁéﬁ? britincpd a1 | zed

I nt o sConpRURAS: KL, SORY fili8d (ahﬁ cor@nlrited OFRe g%?gﬁgefﬁf’g&ggﬁﬁvé’f 1-V are

reduced to the al'cohol and then further functi onpounds of

For mul a HRD.C to ¥i@c AG1itlcOcbbd®bPCT/ US2010/ 050786 [00170] In sone enbodi nents,

conmpoun ar repared a i i.n Schene 00171] | one

enbod nenanvie g SGamass 87 198 e M- AR LT 7 dur bl GYmediy S

pal | adi Hm%laé-yﬂQH?EQHH’ML)FIQ-cy‘élbﬁroﬁy‘ah@éurﬁoﬁﬂicfhcﬂﬁngcMhﬁ&ﬁﬂ/d??) 3-111 to
provi de conmpounds of structure 5 2-11. In sonme enbodi nents,” Ris -NH2,

- NHCCRal [R82671 Stepdal K¢t [3-MeHpdi4-(4-iuneh1,2,3 ttrapel-1-yingetby btisoxarpiniyl] -

- HNHZ. . - NHNH?  or an ther sui tabl oup that can he transforned
o piovieni A B RO pP IR as b B e PR b B g e T hen
utili zegrbeedpreisetébedanPaumpR QBteptd, uSihpn g42c4lblomodctigiBambthel-iox£onpounds
of structure 2-1 are _derivatized to provide conpounds of structure 2-1V,

whi ch areybideaviett|lyeveloapiraaccadory bqadé shsliesserand frphesylptdvidé conpounds

of struq%géﬁ 2-111. R2in schenme 2 is a substituted or unsubstituted
phenyl . 721 Suitable reactions for transformng 2-1 to 2-1V or 2-11 to
2- 111 i rmed2eg]Step i The esterdtorh Srapt lewad loydralyeddeophd ddid acbiosdihg@aetive ptockéwdet i ons

(where i n¢clydes a suitable | eaving group), organonetallic chem cal
reaC?ioE??“#@ i EX8PIS i nati on reactions, cycloaddition reactions 15(e.g.

Hui sgen-iShas Dk §S Sy ik gi@@f’fl-ili{ai-BDMetl?}f]-;il-fsbﬁhe!ﬂyk-?l,3,h99&11§§1}zoi-@-yﬁﬂmg

D-
enbodi ment's,” conpounds of Formul a are synthesized as outlin 3 in the
Exanpl edsoxa@aii¥%]]-biphanydideanli-cyeppaoedarbaxylzmcidyt@Guppownti3subst i t uent s

t hereof are osen one il inthe field t tovid | & noieties
and’ comyBERASIED festRromeamel bl pitatRhe b e fbipy ol Jetdredo:
descri ptineRyIph-haainissies]-2RPLisdbha (2.98 Lheo. 24 aatd P PMENILECE WY gr oups
and their renoval are described in Geene and Wits, Protective Goups in
O gafi ¢ tRprdrveidh ghosphejuEtibromisied | Wirnleyl 68l ISomw]), Nedithyaedetionyas swgel atand

Koci enski, Protectiv ups, . Ihi Ver w..Yar NY, ; 1994, which are
incorpoﬁg?%&&ﬁ ?%Wﬁa%§gﬁgygr%ﬂ%%ugnﬁngu%ﬁggfﬁﬁ?égﬁféﬁmﬁwg‘her For nms of

Conpoundso2f6}BképR: |33 (4oBromsphehyl)-3anpdyRissxHfol-HoylFtdonikdilepOssiess one or
nore stereocenters and each stereocenter exists independently in either the

R or S cuampgatat-pdi-brame reemphimerhyrissareledl hét ammpl) RPMESamL) was
di ast er eQHES hétassA SRR d09758"d, G0 7R Mol S OB ABR WasHiifred at 65 °C

25  overnight. After aqueous workup, the crude material was purified by silica gel
chromatography (0-70% EtOAc in hexanes) to give the title compound.
[00271] Step 3: [S5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]-acetic acid: [5-(4-Bromo-
phenyl)-3-methyl-isoxazol-4-yl]-acetonitrile (1.652 g, 5.96 mmol) in EtOH (9 mL) was
treated with 4N aqueous NaOH (6 mL, 23.85 mmol), and the reaction was stirred at 75 °C
30 for 3 hours. The mixture was acidified with 2N aqueous HCI (12 mL) and a precipitate
formed as the solution cooled to room temperature. The mixture was filtered, and the solid

material was dried to give the title compound.
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10obt ai ned, if desired, by nmethods such as, stereoselective synthesis
and/ or the separation of stereoisoners by chiral chromatographic col ums.
[00177] TWe 2natrogs and fornmul ati ons descri bed herein i rctoseowioso7sce of
N-oxides (if appropriate), crystalline forns (also known as pol ynorphs),
anor phous phases, and/ or pharnaceutically acceptabl e salts of conpounds
havi ng the structure of Fornmula (1), as well 15as netabolites and active

met abol i[0@321c¥ter Heke(cBreyaenphsnHind rmethy hisosanel-drx)sacesic agid ethyt gster: fosone
t uat t { ded

ot G SRR TRt 0L L OTR gg dod £ A BRI ORR

enbodi manLpwad fkled dnpmlmd]s)rﬂe $(¢ o hﬂg 1B3srrempl )eaidsthe rdacsoh was adra‘doﬁbm with

phar maceuti c y.accept abl e | vents such as water no he |ike.
In ot herl Oé‘ﬁbgé‘? it Wasiiaer ﬁb“ﬁ“’&@% Piusens NERE] ?’P‘{e@&ﬁ’é?‘l Hﬁ‘ %ﬁsol vat ed
forms [ OQ4 %8 'A‘fté%%d%’lf%ﬁ%&ﬁ%&kuﬁ Qﬁ‘&’&’d&@'ﬁla%%%%h?ﬁ%ﬁw@' i@ gl Prepared

as prodrugs.” A "prodrug” refers to an agent that 1s converted into the
par ent dhugmatpgraphoto dive thertitlaicompoipatli nent's, upon in vivo admi nistration, a

r odr [ on erted th ol o al hat ly or
Ito her aggdb(ﬁzﬂ%ﬁ&p ECH 'f‘B¥?ﬁp lﬁi'g' ‘ﬁ‘é’gl{f’ﬁﬁﬂ% "rzf 3L¥fﬁféﬁc¥gﬁ%‘ﬁ‘3 iﬂcmlgﬂ%/s a
prodrug [55(4%6%%1%@} Béfndiﬁ}lﬂ@c%ak@lﬂiyméc@tﬁhea&d cthDr &tF (G084 B 0.PY ARESIFAS (O
t he bi ol o%[}ga y, pharmaceutically or therapeutically active formof the

conmpoundEtOb@EImb) wama@t@drélyémmdl(hlﬂnnéfH&Ztreb) @ndthﬁfere@gt@na’tawealﬁd@lqoortu on
of canpo £or nu are suscept | bl.e Le ar| t.ab eactions.
ncoPporttaAts) CpmvaBet b Toft RS Bhid Sro Bre b SR R A et ur s

wi T r edieontbimddorgéniOray @S'Wﬂr@a’hﬁleﬁm’lﬁlﬂm@ﬂ@bhﬁe Iaﬁﬂ theairied Gl & Mpsoifi ¢
enbodi ments, the appropri ate substituent to decrease or eliminate the

suscept i Hfar¢d; ?n‘é)ﬁoﬁcﬁ’émﬁ%??e&w%theltﬁ]@ compRBRdbol i ¢ reacti ons is, by way of

géiﬁbilﬁ@kﬁ&t %g%_i%)(%?g}}g% [Pﬂég%@%{llqe%yel‘ﬁ%;bt %(l)r(ly‘le o“glﬂﬁ'é r?t : e conmpounds

descri bqd, 3hq0mdiamle iroa[be(l4&ﬂomsqihepy1¢aLrh@thplmsmaza]n@tyt]wcem head hymazide
i ncl udi h f chr h I
ool o417 0 bbb R0 B el AR BB bt A IRUETET  n one

aspect, rﬁﬁh@?taha %Eﬁi%gl Yi1bHad @)QSSQHESO 35 AS, aﬁ&‘t‘ﬁe%hé%{@n%fs%ﬂ%d GefobRi N
5t her apeut i ¢ advantages resulting from greater nmetabolic stability, such

as, for texpeptues farddwess elblianesmilfonyhallérda @H88rg, ﬂeﬂdunmdl)d@sagéed and the

requi rerrents 00182 Pha utically accept abl i refers
Lot o TEfto jias Sha oy KBt daf sy T Sy efiel B T Bhe

bi ol ogi C‘sﬂicaag%l bh/rbﬁMto‘gfaplﬁgr(&D fv%&l%stlt{gcdnﬁ%uﬁ@ﬁpound and is relatively
nontoxic, i.e., the material nay be adm nistered to an individual w thout

10cafsi r{gnuﬁ(ﬁisp 7 abyrthpsis pH il 'al3-Methadds(Scphenyl-Hr hdloxadiazol-2ryheethyBr i ous

manner oSkt it is

cont ai n\éﬁa‘} ﬁf@oﬁ@]b‘f’%ﬁw%&éﬁn@’ E&% r naagke%%t?'ggﬁeerm@re qlre;[dabl e salts
are obt aicogdin@yto nlﬁqﬁbcmr@d@mmuﬁ@x@ﬁlpm sing 2([15)(4v14rbmoqmedﬁ) 3-methyl-

Phar maceutically ac table salts are also obtained by reacting a conpound

of For miperagely4- Wr@@rﬁhﬁd?ﬁﬁ‘énﬂdlﬁ&]%?’éh@a qandl%ﬁ“ﬁ@l‘é@?'@éﬁf%ﬁﬁds descri bed
h bl |
erein gf‘?)é f“]@ ok @8dT5En 38| ?HQ{(@ F}chﬁv? RecaPBliXy ncﬁ‘d ikl acceptabl e salts.

The ty Rar maceut i c but are not Iimted
to: 2(51) [B2176] SIeIpiBt Thaesal ften Staprheas lmdra)lga{dmnme adm@adooezhn@aﬁﬁebmcﬁdmrb t he
conmpound, W th a pharnmaceutically acceptable inorganic acid (e.g.

hydr ochldsp§Ebeddn ﬁxafﬁylar% brom c acid, sulfuric acid, phosphoric acid, and

the |ikepyan@pledt 5Pnasio B hc{@@-ﬂer{z@l@ 2 30Fhls61- AGireth?RLARIAN C aci d,

glycolic aC|d pyruvi c aci actic acid, nalonic’acid, succinic acid,
mal i c aosaxazmla:'o-yl]dnphmy,l 4f-ylh=ay¢loplamadﬁcarboxylmwhdéﬁmpouui41) tartaric acid,

i o, et onl 44 S i GngIN TR PN paes oy A5 anesul font

2- hyfdr oxyelopeoyniecd ik Gli@adid ethig ReRPesodifR NitE 01080 of 0buenasykfagni ¢ aci d,

2- naphthalenesulfonlc acid, salicylic acid, stearic aci d, muconi ¢ acid,

but yri ¢ dgpbyed in HO (0.5 mL). DMF (2 mL) was added, followed by 1-[4'-(4-Bromomethyl-3-
methyl-isoxazol-5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid ethyl ester (0.200 g, 0.45

mmol), and the reaction was stirred overnight. The mixture was diluted with H,O and
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25phenyl acetic acid, phenyl butyric acid, valproic acid, and the like); (2)
salts fornmed when an acidic proton present in the parent conpound is

repl aced w9 201t i on, e.g., an alkali metal ion (e.gPCriushieso7se©di um
potassium, an al kaline earth ion (e.g. magnesium or calciun), or an

alum numion. In sone cases, conpounds described herein may coordinate with
an organi ¢ base, such as, but not limted to, ethanol am ne, diethanol am ne,

tri et harfsiaskheithFBOiCco e isambred okgamis lnyery MeEadH ko ver NesR Do AlisipHaatidne

tri S(hydcro%%'i’i%{er&%{)I)%{{%ttﬂé/{iﬁ‘&&g%odnﬂ ot her cases, conpounds described herein
may formsalts w am no aci such as, but not limted to, arginine,

| ysi ne, [ends|tStep Ri k€4'-PHe@eBémyl-¢1,2.83trigacl- Gyhaahsl)Bdsmdtiyd-ifornrolsayl]-s with
conmpounds that include an acidjic proton, include bu& are limted to,

al uni nuriPREY v} -svielanropenecasbndicasit Sy hesters Jiodeso légﬂnafﬁ(n)lf“hgﬂdr oxi de,

pot assi ﬁm@g ind oJof > _rylp)o,%‘,_ sodi. J ike. In
SOTTE%enbngll men@)sf ,Sdlgletgggggkn%lmsog?t o} ﬁ%lﬁ'g 1 %@gnl)g%@r@}égé%%%ﬁﬁgg%ﬁdmﬁ%}hpr epar ed.
[ 00185] dster shdkA g (45 mnédrigttBodHt (et mb) amf H5@ 0L & nilg veasplddedBpbenildal | y
accept abl e sal i nc es t ol vent addition fo or crystal. forns

Fher oot PromnEiRORAR O 4S Eroai dalSreiat i SR . o3 Froibfor

st oi chi QEBper(18) RifaRGRENELOH R OB I 0.085BHISIS, 20l tie REINARTas sAREd MY be
formed during the process of crystallization with pharmaceutically

accept absivernsghty éites agupohs worknat e crusichmaterial veasdputified by kidica Bildr at es ar e

for nl%d V\C/rlll(;orhltther S Itvoeqte@ S yater. ory al cohol ates are fornmed when the

sol vent G5 ATCBRBIY I%Vaélﬁi]tl o, p%e "10conpounds provi ded herein can exi st
i n unsolyayadtap 3veht cae fﬁﬁh%&fp@jwﬁs)lﬁymol%lkdfd tgeResdd acdobiing @ hapritclaems are

consi dered equivalent to the unsolvated torns for the purposes of the
conpound$s@ihgdipErgaBlegr ovi ded herein. [00186] Conpounds descri bed herein,

such as S A (ddra e i g ] LhAcd_Hding. but
ot 1| mi'e SR B St BBt lohs, (ot PRk 3ol B Mo L HERA, ¢
forms. lisoxadeli-3-yBrhiphangauyiiisydeppahechrbexdicracid@adpowid/S) al | i ne forns,
al so known as pﬁ)'l mor phs. Polﬁérmri)hs include the different crystal packing
ar r aigentfl 4: L4t Hal3sdnfaramosphenvd - prgiss b Livimehyl3-methyldsnxago ekt ai n
Ter m nol I 4 j ; Selh used in
e L A T R A AT L RS e

def i ni t ipposdgreviencrifeldowExampleits Stdpe3, nsing d-[#hélbroammested-3rmethikisoxazol-
specificatjon . an he appended cl ai t.he singul ar, fgrns "a,"” "an" and
“Pher | rer Do SPBPRiratcHPatte poid Seshiustitt ey martieny B2

ot her wi sg§raddd. €ss ot herwi se indicated, conventional methods of mass
spectroscopy, NVR HPLC, o(prot ein chem stry, biochem str%, reconmbi nant DNA
t ecHdi queRstrivdepRalhaettrdegm e levwpd deelyzadotths acidpgrior@ng foothe praveduse 25
of "or" or “and' "and/or" unless stated otherw se. Furthernore, use
of the t(fe)erscrﬁlb%:arll%?ﬁﬁcfﬁa%'s‘as wel | as other forns, such as "include",

"I ncl udesxampted 1: Sypthesieof 1-(4's{3raetHyl-di[(5-pHenylt|e,354 64 dizor2ayhm@iso)us ed
herein are for organizational purposes only and are not to be construed as
li mi ti ngnethalldseyagekS-yHrhiphemd<eyh)srelopopangssyrbayylicackd (Compowdo) o an

o o1t eGP R Bl T B SOLRLSua IOU a1 20 The

al kyl, ted or "unsatura ranc or straight
chaixs al[lty3l4]oXadiad2-A)-kylingrRoeypsed avcbidies tolihit p@acedure desoribped/inl Exantpdd? .t o,

nmet hyl , et hy ropyl, isopropy|, butyl, isoputy|, sec-butyl, tertiary
but yl , r}@H‘&A'§4'ﬁ@8%éme§115’6'3ﬁ@§§‘0’!'158¥?73? %—419@?@@-6 jandpckhedyknyl | and the
like. WP320d41{QALA6LRET,LUS2010/ 050786 [00189] The term "al kyl ene” refers
to a divalént alkyl radical. Any of the above nentioned nonoval ent al kyl

groups rfeazsiStep 2 al 4 S ebhyl-alb Sphenyleli ,3of] ozadieod+2dylapdn@geathallom f rom t he
al kyl . L.n one aspect. an alkelene is a G -Chal kylene |n another apsect, an
o) kot end w82 SRRt AN Sy R roinBrarp IR a1 6051 e BBEREL *hr e hot

l'i m4oed deBordRLH YA BHBecdure described in Example 1, Step 10, using [5-(4-bromo-phenyl)-3-

methyl-isoxazol-4-ylmethyl]-(5-phenyl-[1,3,4]oxadiazol-2-yl)-amine and 1-[4-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester.
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5 et hyl ene, propylene and butyl ene. Typical al kylene groups include, but
are not limted to, - CH2-5 -CH(CH3)-5 -C(CH3)2-5 -CH2CH2-5 - CH2CH(CH3) -5
- CH2C( CH3W @201 HI@HBCH2CH2- 5 - CH2CH2CH2CH2-5 and the | i keCT[US0WmO0F0786
"al koxy" group refers to a (aIkyI)C} group, where al kyl is as defined
herein. [00191] Cycloalkyl refers to cycl opropyl, cyclopropenyl,
cycl obutyl, 10cycl obut eny cl opentyl , cyclopentenyl cycl ohexyl, or
cycl ohexX¥RI. Stméﬁ@q eSTfﬁefoUe\éFﬁP wPory dsplyzed todhhaaid dedoyding fnthe geasedge

"hal i de" %ﬁﬁ% F schloro, bronp or iodo. [00193] The term

quoroé1 ers o'an al kyl in which one or nore hydrogen atons are

r epl acecEym)mpleflIZUSynthmabDrn{4'1[3EM@ﬂl@4-]4 (Fhshengl-[iv,2,BRtiarelal-KinhéthyBf ers to an
al kyl gr.oup i n_which one or nore skeletal atons_ of the alkyl are sel ected

from an léﬂX&mlo‘i-wErbIPh%{wléasflbsﬁcloer(@mne%%eﬂw 364 (rpoYyd 9 NH or Nal kyl ),
sul fuyr, @{/ lﬁ%’?ﬂé 'i‘ai'@“BM% 'ﬁha@rﬁ mﬁh?ﬁh@i@ﬂ&ﬁnetﬂ aSRSALSy1

heteroal rs to an aI roup In ch one” of skel eta atom; of
t he al kylhphmybdyg}anyclbprmnecwbqulcmm ethybestera Ppaeted dveodmpabkhd refers to

iyl st ARl ER 0GRl SR iSnEn B PR e L sl |

whi ch Or!ﬁqulblﬂHéﬁ?l @Kﬂk@%l@br@hﬁé@r&& fibgcidkinyl es@ér&mé%Llﬁféh?Idllfﬂ om an at om
ot her than carbon, e.g., oxygen, %,rogen (é.g9g. NH or Nalkyl), sulfur, or

conbi natlil @r¥trideleeof . | n one aspect a het er oal kyI ene is a Cl-

& " e AR 85 23, LR BRHRED sBHOERA) PuBFhS! @G Aikoldind g he prosoruse

li mited deeribe@@HBxSmp 1@@H(CHs) 5 -0C(CH3)2-5 - OCH2CHR2-, - CH20-, - CH(CH3)O-,
- C( CHB) 20-, -CHZCHZO- CCH2OCH2-, - CH2OCH2CH2- 5 - CHRCHROCH2- 5 - SCH2- 5
- SCH( CHyxampledd chmthesis okl doVigthybdAS- @wﬂﬁ(%}mﬁelme@bkewsol -5-

~ so20( oy HPEERSG e RIS R RN Y o i) 25025 - S00H o
co rT4 qmzséﬁéEteﬂ' 4: 1:-({4'|’-[B4M‘eillt§ﬂ'ﬂ4(5€pheﬁlyll m&iol-za/lmﬂryl}ﬁexazol- -y2}- - 2 --2-, -

--2- - --2- -2, --2- HC(

- NHdI5I2 c:lmp'senybé&zﬂhcsclOwepsswppgvllcdc@e@ﬂﬁte Q@%ﬁ%@?&ﬂggl&t HCHZ 5

- CH2ZNHCHR (42 . qShiaNEChRn R @R tj"%mhgi‘ieﬂ (MEomomethyl-3-methyl-isoxazol-
2011/ 041481 P81 2010/ D050 7oR [ 0018 tlers “heteroaryl ™ or,

al t er nat5- ylelb;phehhm-gk]eacbpwpanécar‘t@kghsactld) ety esterlangd SephenylR2- tétnebledes one

or nmore rin tons d 0 itr en,.an ul fur
vonooy ol PRV StED BLR6E S5 (e S i MBI SR BE o e prottorg g
pyr r ol yldesgmaqﬂl}gkamf)ﬂégazol yl, imdazolyl, pyrazolyl, triazolyl,

t et razo!ﬁll , 1soxazolyl, isot hi azol yl, oxadi azol yl, 5t hi adi azol yI

pyridin xanwlmldaﬁynt esis p&l—nﬂ:‘r[&rMythylﬁy(ﬂathnyl pyiGzok-HykmethyD-isoxazons:

aspect, ) r aspect, a heteroaryl
cont ai nsyehlﬁ?thglI1 &é cy?ﬂ) %%%Iﬁg?ﬁ’é’é‘ ggﬁécﬁmtpe gg% contains 0-3 N atons,
0-1 0 atjeyrss saepl 1014{4QMMmé-pym1-as5methylwmmhs@xdzet-@yqar yl is a

| n one aspect, monocyclic heteroaryl is a. 5-nmenbered or

Ci - O5het
6- nenb:rlgéo‘%é%‘é‘rﬂh'ﬁwl@mﬁéﬁ‘éﬂrhgxﬂw acpbetdy} %QrurPéepaéedi"?éP%ﬁdH%tW Qroup 10can
b 71 Th

e ano B@e(ah st?esajibea il &Qlﬂbféaé S£é8| Vu 1n%tl he@;@g?r&;féﬂﬁ’a%lr@g@& }&LQ% ] e

term™ h teroaryl ene ers'to’a ny of the
abovs nmemyi)-bngdnpehgljalyelobrdpetendmxylic grid athy| oy and 4aBﬂmatoetldq3yydzelee by

abstracti on S r to from he_ het eroar p. The

di val entl'R&Y e% ?yf {2 &-@%y- y 45@‘% ¥ iﬁﬂ@ﬁ%ﬁkW%agé'ah atons, or
t hr ough tih LQ atons.
1 00198] R e D Rl Rt The

r ef er engdaethybeiomethyl-roxsaohStyli-hipbdnydid-1i } eyelopropamecertmagiic aah ailhygtrMp( s)

| Ny Gy Bl06K 20 RSRE BREN b RS AR Bt b a0 T8 e oS bing sy

f 1 uogpoal by g, 051212 Kﬁ‘ﬁol) Ad sodlur¥diéadbbidte (0. Mﬁgw%on@ﬁbﬁﬂér%%&ve@ﬂl
opti onal substl tuent is selected from hal ogen -NH2, -OH, -NH(CH3),

- N( CHB3) DMEGHS mLppiCHE) (0.81d.) andipEgBwas d ﬂl@@gh@@mxlmelfer hd -
OCH2CF3. tq dh

or two I*lmﬂ‘f?%o%uadl c]g ﬂg%&ta?%l%é??'dggﬁﬁe&gl%‘%g%ﬁ%en éfl% tﬁyﬁe%%ﬁlci u\élgs(}e\g% oupgn:re
substituted vvlth one of the precedi ng groups.
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25[ 00199] The term "acceptable” with respect to a fornulation, conposition
or ingredient, as used herein, neans having no persistent detrinental

ef fect orwOhelgemsnal health of the subject being treat@dT/Use@208]78dhe term
"modul ate,” as used herein, nmeans to interact with a target either directly
or indirectly so as to alter the activity of the target, including, by way
of exanpl e (gnlﬁy, to 30enhance the activity of the target, to inhibit the
acti vi t yiodp °EHer { hpyetThetreadtionivas cpeledand pyrifjedoria pikisa gelrcjeamategraphy oxt end
the acti)y f. t. [00201] The term "nodul ator,” as used herein,
refers ta\cﬁfotég%lglnét%u%g{p?hgf interacts with a target either directly or

i ndi r ectboz9o) Btep Bn1-g4'aSt Metisylid@l-pickayl-pyi azal-¢-yidethyl)risdextol-8-yljt he WO

2011/ 041461PCT/ US201Q/ 050786 i nteractions of an oni st, partial agonist,
an i nvertdBhemydvrdi-cxclapropangerpexylic aridine (Lot Rt (Faheslovied T s an

ant agoni gethl BARALo1 13161115 By LYol LSRR S cthyF e SES(0h 83 1

nol ecul eﬁsackgas a %onggl}ﬁ%, }é d?[}g?}toaor?re %lyme a@ﬁ valt oer }gre a hor nofie

nodul at dr1@lhatmobj wksditsohvad sp@EiF (il enletbepMeOFa LS tili) ggeNaOdd BN aspdhise in

th 1. i.st .th ti f d | i d (. h
LPa, Cor gt Enredtat 3ha Betbfiion MindEiupPu TemPreErs "Ry Bovm Bt Teeinl s
r ecept oracidifQPARH 1KNR| HEN MchanbRARRI 5 kiand A8 wevBsh RBE&iuos th &fere fife a

nol ecul e such as a conpound, which dimnishes, inhibits, or prevents the
action cbmpaonher nol ecule or the activity of a receptor site. Antagonists

10colpetPHitbees: Slmearl Fis R LA PRI AR O ime st ana

i nver se yappiphehpl-4-y L3 0kprdpmecaboxyliCAcid¢oengonnd 10ps used herein, refers
to conditions or disorders that would not occur, or would not occur to the
sane ext[@BP1] St d he- (4B emoephemyDe3ametlnd dspspzale-¢arbaxyliccidhydeazide: 5- as
used hergi r € o 2 condi i { r i ght occur
' tho dn e TEh T b LR EBIERORb SR A SRR 02061 The
terns " atissabed m $HFEE indln)'thar 1,1 hearbokddiiatiansle d0.8e0 gi 1138 anenwanidded

enconpass adm ni stration of sel ected therapeutic agents to a single

pat i €nt , 214k re it D ﬁ@lfard‘@ PRI f?aégPWﬁg then cpptcefio Dre agent s
ar e adm QL 8F6he WorohGaradiTg 200 nfll, 4 £ SRl f WA £1d0d. RATIALSIT @4 @8y or at the
sane or different time. [00207] The terns "effective anount” or

"t her apalipivedlitd ylowtyf wetni teroamoamperatias anb gurddervermght2 Standfmraquieoua

sufficient  anmoynt, of agent o .compound bei adm ni stere ich wll
ol | eve TR REOR s R i Ven et AT SEh e G ScudBus

condi ti quripRhtich. t reated. The result can be reduction and/or alleviation of

the signs, synptons, or causes of a disease, or any other desired
al t eX0at i gep 8f 2-Beped-oifi-tabraye-phemylFdrmethiyhisoxazokd-yikik.hdloxadiagzeleunt " f or

] . . | P b4 '
2501 oo qusa e apl T ER P Ehel e AR & P Ry PR BBy case 1 n

di sease signgD-0EcthAnisa&RRbRPI-tabexyl i RIcHyidyeidcdnd whtnylicedyl Xhiondevi dual case
may be determ ned using techniques, such as_a dose escal ati on study.

[ 00208] [1R&1t84eP3t hHAr HaSeBenayhi 1.3 dladiagpbiryDab metlnd-issaglnd-Yheans a
fuet . o .. .
Phor oai QIpRmLASHL s elbbAPshPEBbRIRGCRI ST R Moy fled REG AT 1, aFLLVe

act iase imgecddreatebaibeihe Exempic"1f, Siopdl Oc asthg Bdtehon-S-fe@rsotogthehiylg-3act i ve
ingredients, e.g. a C und of Formul a ( d a co- t. .are both

adni ni stre?tﬁzal-waaolpéxvﬁgﬁg,‘Qpﬁ%ﬁlﬁ@%ﬂ-y“-{%‘@ﬁ-ée%?ﬁh@?ﬁQ,@fiwgﬁ@re ity or
dosage. 3Th6 phefy-c@Ebrbhasehr6RicRRld Qi HRANS that the active ingredients,
e.g. a compound of” Fornmula (1) ~ WD 2011/ 041461PCT/ US2010/ 050786 and a

co- agent[00283]eStapifi The esterdibn Step Jpwas lerdrolazcdste e atid aenotding tstheiptdvedure

si mul t angous! v,. concurrently.,or sequentially with no specific intervening
tinme |i ef%r}sbe&ﬁ%ﬁé?rﬂg@dghgtgﬁr% ni stration provides effective levels of the
tWo RoNpPOLEKISIei18: SAethBasyf Ili4'1{hﬁ{(pﬂehﬁﬂll-H-TﬂzﬁL@iatzm’-4-§zl)slﬁy(ﬁﬁﬁ)§-hfé$hy¥l]1
cocktail therapy, e.g. the admnistration of three or nore active
3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 11)
[00294] Step 1: 1-[5-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]-prop-2-yn-1-ol: 5-(4-

Bromo-phenyl)-3-methyl-isoxazole-4-carbaldehyde (0.285 g, 1.07 mmol) was dissolved in

-53 -



5i ngredi ents. [00209] The term "subject"” or "patient" enconpasses mamal s.
Exanpl es of mammal s i nclude, but are not limted to, humans, chinpanzees,
apes, nomwoypligai4sie, horses, sheep, goats, sw ne, rabbiPCT/USdagdH5078@t S,
rodents, rats, mce guinea pigs, and the Iike. In one errbodi rrent, t he
manmal is a human. 10[00210] The terns "treat," "treating" or "treatnent,"
as used herein, include alleviati ngéﬁ abating or aneliorating at | east one

synpt omGF &8 @@é&@&ledpbeagévaém@lé 180k, hevdmagingiuayaioniidhd. SMynpt ons,

:j”h' bi tifgethe %%%ﬁm% v&a%ﬂh&{ (ﬁ%p\afﬁe%nd ﬂf’e%?c’%{‘ohﬁ\%s aHSWQ&Yo%QI%%”t of the
i sease or ‘con 1on, rerrevin | sease 0or con causli

regr essmamaémpdsretuda skfisel muralmntéaétlmasrceﬂendwdngﬂaacplen@ atrmﬁamumjsed by the

di sease condi ti on r st op ng . the 15 ns of the di sease or

condi ti GRuIderEs S%Bﬁﬁi%&q der Workumn ﬂﬁfdtytﬁprlﬁﬁéﬂppw ty. Pharmaceuti cal
Conmpaqsi t / a t Q0 In sone
S L R e A U A A s el e LM R

phar nacesﬂxazall-4-g]jﬂpemanobﬁsepafddacnta‘dmgtto¢IEIprocﬁdpoesdidscrd)bfsi iaExampter) IS&tped i n

a conventi onal er us e nor e ceutii ca ta

"nact ] veFRBRddRaomamat Faendhy e R EL LG om AL P bipounds
into prapasal ons that can be used pharmaceutically. Proper fornulatlon IS
dependent upon the route of adm nistration chosen. A sumary o

phar rracdmzpﬁaﬂtenanbxﬁé'rﬂrkﬂhé%edéﬁcer%M 3ﬂ1@raéph4-wé)nh)bhf03mm1hyll-6rme§balrpl e, in
Rem ta Leng a e of Phar en East on,
e aRoxal s B B G A e b EpaR e HBIVIR Gsg MuOPEEER Pt ©

Phar WBCQidEdnﬁﬁig t&@h@lﬁﬁee&i,urd\@ﬁsknﬁ’&ll?utﬂxaﬁ@ldﬁg SE&P 10, EaﬁF@nberEgrmHyl vani a 1975;
Li ber man, and Phar maceuti cal Dosa e For ms I\/ar cel

Decker, [W]WRI 413<|1)w{5 (41@%0 phﬁlévlbﬁém%ﬂeléﬂ&aéelr“ -pHyngfka ug
Del I h
i ncLYSL#a%%E SR RSP i B E&*ﬁxﬂ?ﬁ %%@% .ICZ{ .
conposi tasten, as used herein, refers to a mxture of a corrpound of 30Formul a

(I') with other chem cal conp s (| ceutically ac eptable

i nachi vd2RYraep Qhﬂn St e S8 Do Molyeégtpgﬁwﬁlé acoar%ée eprqcnhﬁfa
agents, d%gé%aqﬁggarﬁg@qqsswghavorl ng agents, sweetening agents

di sintegrating agents, dispersing agents, surfactants, |ubricants,

col or antBxamijple d@nbpnthesis abl-[4'2d+Rormydi3smethyhisoaganiSsyl)-biptenytiyde s,
stabilizer WO 20 1/ 041461PCT/ U 2010/ 050786 penetration enhancers

wet ting céfﬁ'z’P{%Pa"&ﬁ?'i oxplicadd e %’é 6" antioxidants, preservatives, or one or

nor e conti:ngtStep 11 Nl eRbmd MRS ARG tﬂs&@&olem@malaé e{(@Sicl | Beh@fol
adm ni stration of ?ﬁe co gﬁn?q?o anE%lr %anl sm OOZIS?GPEar maceut i ca?
i

f or rAgl atW@rTQlXQés\eﬂll pEd(4rb? i Trtramsthadiid A étdlexaé?l@r@art &yh-ghebylct in a Svariety
of Ways leo 5 ta{@c Foo‘%%& Qél {h } 100 (H9Yt e§’07'n§'r%ﬂ‘3h5'90oﬁ”ﬁ1 A na@(b%%t 0,
oral, parente ¢e ehous, '§ibEut Aneous,  Tht ramuscul a

intr arrecgl HS@HMmbI)hﬂﬂME ros mD) rahﬂ alzbe(g Bl mLyli Tl&CITea¢tfdﬁer@aSQﬂﬁrgddC\M1|ﬂﬂNQ (g)
i ntraperitoneal intral g IP?A i ntranasal , i ntranasal

buccal , tb@pblé%mplts:nykpha ad@a}ﬂlhﬂ@bmﬁw 6910 Q)g.,t(é%% mﬁel)p\ﬁ%ﬁra@&e@a@d cal
for mul at hORS AGBEA Pbe%ge ﬁfsg'oe v@ﬁ%\ﬁ %o&}{n ta%odl'téqq HeuteQne AALERHS

l'i quid Jlsper5|ons I sper |ons d sol utions,
| i paso mascmbmam tonmndadnqsalus woslolp tﬂie gosAgeby atios gelphmﬂmt@raphm@em%t e
rel ease r.mul |on controlled rel ease fornul ations, fast nelt

DAC In haxangy o Bvel

f or nul at aifils compeyd: del ayed rel ease formul ati ons,

ext e”dechyfa%llﬂéiﬁ éﬁ{tiﬁ!&l%f ROg. [4R'Sll§éi1tz[yi A3 @fo%ﬁéfaz&loi-?}iﬁ&h{yﬁmmeth 1-

mul tiparticul ate formul ations, m xed i mredi ate ahd conhtrol |l ed rel ease
f or nmul atisaxagol- 5_5[]Gﬂphﬂiyl44mls-@mommdemh05yllqm tComppendb12)f Fornula (1)
are adm ni

[00235] Egtg[c)i 1 9534e|n¥yl-5- [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-ylmethyl]-
30 [1,3,4]oxadiazole: Prepared according to the procedure described in Example &, Step 6,
using [5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-acetic acid hydrazide and phenylacetyl

chloride.
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[00215] In sone enbodi nents, the conpounds of Forrmula (I) are adm nistered
topically. In such enbodi nents, the conpound of Forrmula (1) is fornul ated
into a vawopeby/mai4siopi cal | y adm ni strabl e conpositions, PEUAIS2@/0SaTBEt | ons,
suspensions, |otions, gels, pastes, shanpoos, scrubs, rubs, snears,
medi cat ed sticks, nedicated bandages, balns, creans or ointnents. In 20o0ne
aspect, the conpounds of Fornmul a éHL)are adnlnlstered topically to the

bh @

skin. [00B98]Step 2akdt hdr(SBensal-1 X@@W%MB“WYP&WF‘W‘(‘M“&‘PIES vll- f
Formul = ‘ppfehyF-p EReBhtineesBole dey AH9L ARk, PSR ac b ORUEABREN TP o0 ons

[ ECl ude ma&?hr@my@d in&saplei lslS&%p lai)ndTlh@é blen:kﬁ 5 [SQ%ZirBhloLpheaﬂgmBher aspect,
t F t 5[ 00219] |
of -t he. SraPEhsntronEa Eapo b dfe Rt hend dHRaATA T ch the
ef fegti g, 3613%9%&61@15 mpnagmngcmpr{@h%@m&m abid é:ﬂgﬁ)aftérySt emical Iy

admi ni stere [or °( adm nr'stere 'y to the manmal ;
and/ or ([M)SOI] rﬂtem‘i efbusiter fammiStripst eaeldy dralytdvetoramaad accantingto thdprocedure

adm ni st nhal t| o] tg the mammal ; and/or (e) administered by nasal
admi ni st é‘frfﬁ ”E X”L”HB P2-or and/or (f) adninistered by injection to
the mam@aiam @lgn%ﬂheﬁgbf ﬁ-@ﬂl{m[ﬁ-ﬁeﬁgyﬂ[@,{?, faxddaZol 2tV IR PR TRRLmedpflRr (h)
adm ni stered by ophthal m ¢ adm ni strat’ion; and/or (i) adm ni Stered rectally
to the nnﬁﬂml-lsoamﬂ-érylkpplmdm-ﬁé/l)eqy@u)pmm@ysﬂmwbaamﬂ (Guommuaﬂll)’:)to t he

af or emer{? q\é@r‘ 253%1%1/5 géslégnlzggﬂ ?ﬁf g g%’(@’%@ﬁi %(L:Ib h?s’x )ng tngll'léoxaml'

adm ni st4-gl] inétha@dl: Qlﬁengilt[egu]ﬁgacamw(«) 300 fg BG2Q@M§DWH§ dlsls@l@/b&ldi TgFf urther
enbodi nents in whi npoun nistered once; (ii) the

corrpoundmid§09]éﬁ1’“hr7§)t il ﬂﬁ’umléth%ﬁ]aﬂl\/lﬁﬁthHFp Pel Mimad 2 me)) pvis addpdrndf one
d 4l f

CTr etirthd 0 ARk 1 Shois! MERBHLAAHRAIAC ot BHRRM (0.5 B8 L3

adm ni stwataddm‘am tht heacabdi eas aN@vahountrmob -4 H1eC c afeodf chinutecs (ldbfa)gno‘-ur t her

enbodi nent s ch (i) the c ound dm nj st ered nt sly or

i nt eeni tﬁhsmlb Llylra%owales‘l ﬁﬁggﬁ (b?ﬂf ;"1 PUNIETARETY Hl'fﬁma@ .aeﬁ@

admi ni Sta'hatth@l%ﬁcﬁ& @é’seaflbbv@dfﬂ&k't'hsovefﬂlgﬂt) T%Q?ea%ﬁ&ﬂ?%é‘guén%h@dj@ltﬂ'a&ﬁ&h@d to the
manmal every 8 hours; (i1v) the conpound is admnnistered to the 10 nanmal

every 1Znfoorism 0¢1\lqr1dehb6m@1|bpm1ﬁnﬁ10|sslndaiuhwnrkmeamﬂpurdiqahen vRrsiteda gelvery 24

hours. In further o o |rrent he net hqd conprises a drug
ol 1 day Hibiedarnlo-thEiO8t i BrSRCTH ERE RoiomPauad: enpor ar i |y
suspendqghes) Stbﬁzdp-‘w ot Simnﬁﬂqﬂ@ﬂ]ﬂxhﬁhﬂﬂ-zaﬂﬁms)ﬂ LifiethyH-3-aidepy1ari |y
reduced; at the end of [he dru day, dosing of the corrpound i's resuned.
In ofe dsyaaehenb- blph@lyl'émzjﬂﬁy opltqp@nmargoxvdiqa;s@et\ha} ester: Preprcl 15days to 1
ear. t u ed herein is
gdm ni ste‘rg&ﬁlngtOt 15&) dure@”% gr]?%% @ge% H%?lggfgg%fg In sone

enmbodi rT'E[IIIB$4]oidliﬁaz@DH@Q)J[rﬁd(M’éﬁlbLﬂlﬁdylhaﬁﬁbtﬁyi-ﬁoﬁdim niysitacdandlapiegul y. I'n
some enbodi nents, the conpound described herein is adm ni stered

system daiHy? -tSOEeRI4] 3lrﬁd@&%h@f‘él%@dil}rﬁlﬁﬁné’!]-%@P@P&P?F&é@}b’ll@:a@dﬁﬁ]ﬁ’huI ation
is in thgdormof a tablet. In other enbodi ments, pharmaceutical

formul ati ons of the conpounds of Formula (1) are in the formof a capsule.

[ 00235] [besoqritep3peEhd estdrifopm Stdpdr wed Iatdralyzaioaleadidacerding toothalprocedure

adm nistratio e in the formof aqueous suspensions or solutions selected
fromth eé‘?&l?g R E&iﬂﬂﬁlﬁr}g S$08 not 1imted 25to, aqueous oral dispersions,

enul si onsyandelk 3! Siethedd biiJi$.[4 Q‘il-ﬁenz?pii 2 brind RO Ry 3R pi.Stration

by inhal ation, a conpound o ornul a f'or mul at ed for use as” an
aer osol lstacamlsi-yt}fblphq:mmesrl} cyﬂomp]anﬁwbbudrcadclcbfcmpoumgw|

gel st orareute 4 RO SR oy By S B E s o
fomun%p%nﬁﬂtﬂ}ﬂcﬁcl@ﬂ é)@hecd%ﬁﬂﬂfc%uﬂéth&l é’dﬁ&dqtﬁﬂﬂm fasg@eyforms. [ 00229]
n one aspect, a conpound of Fornula (1) Is for ated into a

phar mac e[tlltzb-’dﬁlazeloﬁ"rﬁbshym(lm -ethy dist- @eﬂwklspmm&ﬁﬂébblpélﬁnylﬂjbldut aneous, or
Intr avenc(glgl%pforyaggctairb%xyhc acid ethyl ester (0.123 g, 0.230 mmol) and triethylsilane (0.044

mL, 0.276 mmol) were dissolved in CH,Cl, (0.5 mL) then trifluoromethanesulfonic acid
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WO 2011/ 041461PCT/ US2010/ 050786 [00230] I n sonme enbodi nents, the conpounds
descri bed herein may be adm nistered topically and can be fornmulated into a
vari ety ovotopim@aelty adm ni strabl e conpositions, such a®CIalSae0OMET86
suspensions, lotions, gels, pastes, nedicated sticks, balns, creans or

oi ntments. 5[00231] In sone enbodi ments, the conpounds of Formula (1) are
formulated in rectal conpositions such as enemas, rectal gels, rectal

foans, r@étal) waygewivaddsdippdist staringdor Jj gur gt meppsEIPEwiIesn aditioatlent i on

t,
cremms. EAIPHS ok R0 DTSR R0S oRPRLTENRL 0027214 b e, ppacd! rent,
for the HoueatAmreaddittdnal Pértide pé nientlsitine I(_Pﬂnmednsatiéai adidstba&estmr ccmﬁﬁﬁhd i ons.

In addition, a net for treating any of the diseases or ons
descri bef SHette®nG 53? ihe%ﬁehﬁre?%wﬁé% § ey RNt ROl TS 1 3;12, and
adm ni stgiald Of 9 thﬁu%T@F ! TH@EH&B@hﬁk&ﬁ%wﬁ?&%n?ﬂﬁhé@%a%eﬂa L, one
conpound of For or a pharmaceutically acceptable salt, active
met abol iHRIL.C por afflordghe otle sohpamd. t hereof , in therapeutically effective

amounts to s 'd 5 233] In rtaj n enbodi nen e 05|t|ons
At S TR I S SR S B R TR

prophyl agtirfbeattlEQimplRauapepti c treatments. In certain therapeutic
applications, the conposi tions are adninistered to a patient already

sufferi rl“gxaflnldmZé dynthesisobl- (‘Eo{ﬁd(i-B@nzylr[Maﬂiomm 2x))-hydrosgitmedyld-e or
ast i Lest  at o] f th f. i sease or
condl%t i onﬁgt%x %l'g Bflg'i’fqh\%lyif' th is})prggancfépen %?ﬁgﬁglggte?mf gnd cour se

of the Q(ﬁgqmgnqnsgondltlon previ ous therapy, the patient's health st at us,
wei ght, and response to the drugs, and the éydgnent of the treating

physi ci d?ﬂSOﬁrﬁémée(&BewHLémwi%l arrbaldr¢-hromphenytad-methekisoxazakd by
met hods I S l: llightggly trial.

251 00234] VbRt Phpatncodrl ek o SRR 1 LA 1078 ER

conpoundsinges ti-Bhab -premsil )33 -atcehyddsoxazd ¢-drcachal dehgd patd ZahénzguScept i bI e to or
thermnse q@ risk of a particular disease, disorder or condition. [00235]
In cértdin ts, the dose of drug being adm nistered may be

tempor afhdss BIERH Al Iﬁa@mrv@srs guylﬁéyepemésgplfémorﬁatsgﬁaf)@ 0-bPAHD AR L1 e

(i.e., a "drug holiday"). 30 Doses e d for adult human

t r eat nertexarcs) thgp .ﬂmm Breparatbt;ecmlalhbl@lﬁif (Chir@ ety Ameﬂﬁmng9®émemr¢s &tOHy om

about | to about per, day. 1In.one od| ired dqose is

conveni ARl SRBtimt e gy capliste Rt aan ouds Rl

Sel ect i QibsolW¥R s€@ddehOrhish§1PCT/ US2010/ 050786 [00237] In any of t he

af orenenti oned aspects involving the prevention or treatnent of LPAnedi ated
di sedsed0Bp1cuap2t 1-dhsidal(Z-BeorylHd 3. H asttinsdrt d)-bydpmiysinedhylldenethylt ng

O R Y e e T

S
sel ect ed*base cr nAngels

i nt er estPrepdPl dR6RIM OO tﬁéﬁpfo@&&lr@ﬂes@hﬁe&iﬁlt]ﬁl’ampl@d Siby 10misheds-bepgtiudi ng, but
not limted to, northern blotti ]gﬁ western bIottln%ﬁmquantltatlve PCR
R

(qPCR) , [ﬂ;%ﬂm&%ﬂgqgﬁﬁlrygf) [5aﬁfirl2591a"6r wpymethei-exagok ]rmﬁf@%&ﬂi@am@mem i gand
PET 1} P&B L
ggncentr tlodpg z@%?§2§%§H?? sﬂEQ@§XX%@%§%?éﬁY@gﬁﬁﬁgteﬁ%ﬁgtﬁﬁmetry ﬁn sone

enbadi newtdscthyasicent s are sel ect ed based on a conbi nati on of the above
mar kers (i ncreas

d_LPA co |ons crease€ 10LPA receptor
expr essiltfU i hat P qqrggfe,p&] 894 b a?%rcrﬂ%foatﬁeegoceﬂlfre. s
appropru&hgﬂkglﬁﬁghﬁ?QQQrS@b3least one conpound of Formula (1) in
conbi nati on with anot her therapeutic agent.
Example 22: Synthesis of 1-(4'-{4-[(5-Benzyl-[1,3,4]oxadiazol-2-yl)-hydroxy-methyl]-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Enantiomer B)
30  (Compound 16)
[00311] Step 1: 1-(4'-{4-[(5-Benzyl-[1,3,4]oxadiazol-2-yl)-hydroxy-methyl]-3-methyl-
isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester (Enantiomer B):

Prepared according to the procedure described in Example 1, Step 10, using (5-benzyl-
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[00239] In one specific enbodi nent, a conpound of Fornula (1) is
co-admnistered with a 15 second therapeutic agent, wherein the conpound of
Formul a (WP 2and4t4s¢ second t herapeutic agent nodul at e dipCfrasenv/oaspect s of
t he di sease, disorder or condition being treated, thereby providing a
greater overall benefit than adm nistration of either therapeutic agent

al one. [00240] For conbi nation therapies described herein, dosages of the

co- adni il SetpEsliszehpolhids(iipoddisarioidrgetonl- ltswzs)yibélllotflefélénqir(ﬁmrélpmer
I it
gglp ngyte Ehe?aa?{ac} Qn Sﬁggf or%ﬂgﬁﬁﬁﬁ@dﬁa& %@é‘?%ﬁ%o%@? h&ﬁ’?]swc\?ﬁ?i&cgéaégm ni slt g? ed

wth onacmethylreeteﬁt her therapeutic agents, the conpound provided herein is
adm ni st er ed si mul tan ously th the one or. nore_other therapeutic
agent s, Wl@eﬁ%ﬁt Th pyjer rom%tep[ ?Sztmﬂp]dh rolyzegtniths a3id agGortng & &F RIRCEAHSousS,
t he rgul tdeBd e Ph@gg@rﬁﬂgllq gg?@ts are, by way of 25exanple only, provided in
a single, uni dform or Itn nultiple forns. [00242] In another enbodi nent
descri bdﬂxdmpleaﬁ Symthhsisief $-(4- Blromatpimmyl)eﬁ-npthﬂ-iisoammuélfyelamme)r ders,

i ncl udi n orrprlse dmnistratio nmal .a conpo

For mul & TFY 1 7 &8 RS Aol R BITEL, 8 corpoug of
radiati %oééaafea&xcm{e@qzﬁ%mblé 1os&paﬁpaﬁhg ﬁ%&%ﬂﬂﬁh Pl)@ﬁl@lhlyﬁlsﬁkazo@f eto
treat or reduce fibrosis in a nanm n one aspec conpounds of

For nul a 4-yhl-carbemagiarichtest-euteldesen. corrbl natl on with one or nore

acimi e Hrsig R Sl eREAEL ORIy Def AR bR B ol 00244

In yet @plelipn-isuxaesliapnibipRasiubdy cy@smiopanéRibedgictaeid (Caapauidl 17)

LPA- dependent or LPA-medi ated conditions or diseases, such as_the ther apy
of respilfGLYrSferil sardenyl-ilel. 4 oxadiareleBenzoi asiardyl %&fﬁhﬁl gcopthmmol)
rhiniti i i i 295 ceuti cal
conposi ?%d h§8ﬁg{ne§n§o}oﬁ &n%%t@bé&s)c‘f %Tdﬁ ﬂg?ﬁnﬂﬁ@t}]{ (22% [ nat| on at | east
one agentalad abeito 80 AE for EZahamnt Tiof reaetipi wat dloyed omdodliapd shen[ 00245] 1 n some

enbodi nent ounds f Forrrula(l) ead ter dto a patient in
conbinatNERY A PAICAREL- (Pgmlan%%zbwu% agic %&@4 9.0 Basabatent
conmpoundgi40f, +FOfBL LA (d-JeafldCaROimE RitiEH G4s houd Babbentfof 96 ROERI pation with

i nhal ed cortico steroids. 10EXAMPLES 1002471 These exanpl es are provi ded
for ill ustatiahinustupeiwpotes sobrhiyted talstamdard aqucons wotkup asd ppefict ot hbcegdi ns

d - 4 cycl boxyl | i d

Bt byl e?(???)%{%%@}@%i@@%wfﬁ%% Ut~ 2-enoi o aci d methyl ester:

To a so [mtsmrSt rREphes ﬂ-@trﬂe iséx ol 59 nyl 1 NeQskAdBforl) was
| n'?;‘_ B L tﬁ@wﬂ -21552‘11 he ST EACEON 1)

added net am ne w%in EtO 385 mo dropwi se at room

t enpér at%yémeﬁhénqleatepar@d agepsdiggite ﬂ@d)m(lﬂdulﬁ dmrrbedalm Examehq 19obcert r at ed and

dried tq V, 0 ) |d [ 00249] Step

2: 2-(4- "égl 5 ‘{)gﬁoﬂtﬁé %‘ oyt gﬁ’t i 8%5%\? fPeaﬁ?%Va ‘{ .She%g 3- 20

et hyl aril 3ot+]bxddiazorNoi ¢ aci d met hyI ester (5.0 g, 39.1 mmol) in THF (100

m.) was added pyridine (3.7 m, 7{1)lr§ The m xture was cooled to 0C, and
-p!;eqyl b

4- br om)ti@%iﬂyﬂteaﬁi bﬂ'd{é I(I@/ctrsmg(S Aloxaliazgi2e i methylidanethdkd
d
ropwi Sﬁ sGR4Z61- @ L@r?yl yh? %ﬁg@ﬁ@%ﬂ&i@%%{%ﬁ&%&e@yf ﬁsgépt fPﬁHA?J g@ture over 1

hour and Stirred r ni‘g conmpound.

25[ @B250Qkcc&@tmg t38 th@r@dedﬁr@dﬁyemﬂmhm [ExaBipteelh Btepi Is axiag ¢3-e4-brotar-plecay )k & aci d
nmet hyl est t zoyl) - 3- 0xQ y acid net hyl
ester (ﬂetgy -1g@<aﬁ$}01lyﬁ ‘éP dg??(?l 2953 Ragiay lh[g\dé ‘{%fgam ne

hydr OCh|t9&érﬂ@ch§12[l@62]alox§§orﬂﬁﬁl2)-yl HREhINE GRS L YRS UL A Qe 15 C T or

1 hour. After cooling, aqueous vvorkup provided the ti'tl e conpound, which
was usedowilelégep ¢: The estea fhoymd Stipyiswas Istdeplyz@000B2%8:1d aGoeping to the procedure

5- (4- Br ojmo- h n - 3- et hyl - i;soxazol e- 4-carboxylic acid: 5-(4-Brono-
pheny1) (goﬂ;& ﬁﬁ‘%&@é‘r %t °R3carboxylic acid nethyl ester (39 mmol) in MeOH
(50 3L) Eadnpid@5( $Phthbsis BEE(4'L @A RBekkIN A {,D3YNa2YIOL-9NLIRIr0Ry-thetkd]-mTDI ) |,
and the reaction was

3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Enantiomer A)

(Compound 18)
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WO 2011/ 041461PCT/ US2010/ 050786 stirred at 60 C for 1 hour. The m xture was
acidified, and standard workup provided the title conpound. [00252] Step 5:
[ 5- (4- Br owo-2ptienayde) - 3- met hyl - i soxazol -4-yl] -carbarnic &CTWSeewnsiyas vyl
ester: 5-(4-Brono-phenyl)-3-nethyl-isoxazol e-4-carboxylic acid (1.6 g, 6.0
mol ), 5di phenyl phosphoryl azide (1.6 g, 6.0 mmvol ), and triethylamne (1.3
m., 9.3 mmol) were conbined in t-BuOH and refl uxed overnight. After

cool i ng, 04348 S?leu1'é5'\i\f&§r@@‘l‘?dé?ﬁnb’l)t%ﬂleﬂh?ﬂds‘tﬂﬂéolr‘bsl]dl!‘él)v?alén ey Prepnéd
bet trated,
ond 't he e iedb e REAGEIANE EBL 1 b AELEE AORACRIEEE, Lonc i &

hexanes)miterigiw:s pluhﬁedi wial Iﬁemﬁpmnmkal HIBLGQ%&]aIc&tAeD oﬁlurnn 85:15

1-(4- Brom) phen cycl opr opanec oni t Pot assi um hydr oxi de 14 3 0,
255 nmolEXiss: F&é@é&r g ep%m%r(*s( fgtyo sﬁ*&e et ﬁ%omoBrK%C%ﬁ fo &) Whin

Br Omph%&%ﬁﬁﬁ@{i‘hﬁsro'ldtgst%ﬁ:o@hé?ms .5 mmol) and tetrabutyl ammoni um bromi de

(0.41 g, omed by 1, 2-di bronoet hane (3.25 nL, 38
mol ) dr[OIp\l\S]sSiep)Qe(I Bénzyil-ﬂﬁ-[dsz 3[Thiezolebyl)[ Bi4-haemetphengl)-3amethybm

t t. f ho k d- .0 15gi he t d.

[ 00254y 1pagolry-mahanafiEnahtgel oy £ o sPulioh B B uo abpi F 1
1-(4-B t
R e e ?g?n‘%?ﬁ%%é‘: T e R and

the r eadtlLbmeéé) 6t mby ads addetlgeidonfedrylbemsnre €0.24he, Ind kmmad), Welbowrdlyed i nt o

H20, aC|d|f|ed he ti d 0[-00255 ep 8:
1- (4%Br RGP asﬁy%f @Oﬁg @qgneca?ﬁé @?Opge%h %‘ﬂ%?‘i:@?nl"a%gfm%@&o &% .ot

Br ono- phﬁmysﬂ;) arpté mt@m%@@erWem taciAdtet 2q@oul Qorkuprtd rude nfatddidl (50 nl)
was treated wth sulfuric acid (2 nL and the reaction was stirred at 75 C
for 1 hovas.puriied Ry sil W@eb@%owpg@ahn@%)%w&ﬁ@ hexapes) éogiye ieditl] 00256]
Step 9: g) olifq 4, 5, 5-Tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-y1) - phenyl p

25cycl opro anecarboxyllc acid ethyl ester:

1- (4- Br qo19sapy 3) 1-@'@{4@@1-@@&@@1#—@1),2;&]trtazﬁl;#@l)elhymbxﬁ-mahylm fethyl-13. 4
mrol ), hi s(pi nac%I at o)d| boron (3. 37 16 , .and pot a55| um ac tate
(2. 85, isaxagoleny| )b‘RB?‘bV tf‘cﬂ‘lficﬁ‘éﬁp‘i%a?e%rﬁpwlé’r%‘ ehyhes %t rfdantigger A

at nvsphqfr@paréfchscc%ml {oQRe : PRRECAIE a&drinkd I ]@‘J?an(;ﬂé 1@5 19 lmr;%t{tl %%nzamqbt hen
(1,1 - bis(di phenyl phosphi no)ferrocene)-dichl oropal adi u 50 g, 0.65
mol ) wds.2adtedoladg])J0-(Eeomepbemnyd i3 wagh e stadolt 6 yGonGhd (Elalntmmsr AN ter

aqueous rk crud r ur,i f i ca gel .

e ot GUASALC 62 SS B OAd T e esHaSy B g Pherp e Selanr b et

[ 00257] agtee@hiQster.

144" 44-tert - But oxycar bonyl am no- 3- net hyl -i soxazol - 5-y1) - bi pheny1- 4-
y1] -8y cl 320 peer dal bossyerifroraStap eway/hydselyegd to the acid according to the procedure

Eg 84 Br(%gglb%%l?lgrﬁ}g%ﬁt S%h%sgxgz?lrafret K)l/} carbam c acid tert-butyl ester

[1,3, 2] cmmqh@rzei Synthedid of P&AML| 1-BeaLANTDPRDSPRIANOXIyT)chyalFo ty-aidilyyl]-est er
(1.78 g, 5.6 5nmol ), tetrakis(triphenyl phosphi ne)pal |l adi um(0), (0.65 g, 0.56
mol ), aiweleslaaﬂwmléamdﬂah@lyé-f yi) gy¢e woaawryowéc%%%meﬁ% (30
m.) and( 31 {;119% and the m xture was purged with N2 (g). The reaction
was stirre g overni ght, and after aqueous workup, the crude materi al

was pur ifbized S:typ 3t (I-Benzy®ll H: (i hdptiagelapily-[§-04-bDémbtihiayl)3-merdaies) to gi ve

522 t I( Zlig}ﬁ%(ﬁ)glp @yﬁﬁﬁéoLO@ngH& ep ﬁ)ll-brﬁpgﬁ% ﬁwrcﬁng,ﬂ the procedure described

Cycloprqgi&% [0 %ldy® AGhe 19504IBB/ & enyl)-3-methyl-i I-4-yl]-prop-2-yn-1-
-(4-tert- Eut oxycégr bony aﬁ[‘l Eo- -meﬁ{]fnl %oxrg%o?, 1550)3(/811ZO blyp]hlgﬁgl }élln yl] -cycl

opropaneliéElmmlpmecBatanctlaadmyetth}elshe@zet(el 59, 3.2 mol) in CH2C12 (10 nl) was

t ted t i df
o el e 2 KURSASRLenar DT 2t PR a DO RGeSt o T
corrp;@unGlsoxJaéolEsc?I}mlﬁh&ylﬂeﬂ%?uuﬁoﬁ%@ﬁrb@@ﬂrméktnryees{tao(a«ﬁ&hnﬁmeﬂ3)

cont ai ni ng conpound (1 equival ent) and ketone con§ound or al dehyde conpound

(1-1.5 dyepayed @qw@mg/\@rtbe pwebiure descrbedinderiepdnd, Sep 19.agingt(1brozyt- 1or 1
hour.. c@%rﬁ (]ﬁf’%lh!ﬂg [g 4%?@8%@?@;1& Vaeﬁ}?e%l g%:xa\%@l% 9ﬁ%&ha1{o‘i’kﬁ19‘ﬁ’?9m@’13 XCESS

sodi um or o he"reaction was stirred
at roomtenperature for
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20 2 hours to overnight. The m xture was purified by silica gel

chromat ography. Exanple 3: Hydrolysis of Al kyl Esters [00260] To

cycl opr opaineocarddossyl i ¢ aci d et hyl ester compound (1 equiPcaliuspaip/os0786 2: 1: 1
THF: H20: MeOH was added |ithium hydroxide (3 - 10 equival ents), and the
reaction was stirred at 70 C for 2 hours to overnight. After acidic workup,
the crude material was 25 purified by preparative HPLC. Exanple 4. Suzuk
Coupl i ng'mplgdc[ﬁr(&ﬁl §.otctenethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic

4- subst it Ff¥ % - br ono- pheny1) - 3- et hyl -i soxazole (1 equivalent), 1-[4-
(4,4,5, 5t et rans -[ 1, 3, 2] di oxabor ol an- 2-y1) - phenyl] - cycl opr opanecar boxyl
ic acid [edsbksyl StepBeThe( dst&-febrl) Seppd wad Igylrslyyzed to the acid according to the procedure
tetrakis(trip ené hospg ge)galladiun{O) (-0.05 - 0.15 30 equivalents), and
sodi um pleedrisgaatsanprls 14, &§hidval ents) were conbined in -3:1 DVE: H20, and

t he ni xt i | d 80 C for
ot 1 aast S DR PRI e
mat er i alisoxagolpd+yDfdtlkeyl]-Hamisé | i ca gel chronatography (0-40% Et OAC in

h 1/041461PCT/.US / 050786 hesi f
o b Bt a1 bRadiE AR e G 0 roer g et e aibfeg. woing 5 Th-
(4-Br 0%9&6&%&@1?3%&1?%136;&%@19 a@riflc SRS 111@3‘ 93&%1@-@50&9%@23}1) SthéRonk:
[ 5- (4- Brono- phenyl ) - 3- net { -i soxazol - B%ﬁ% - met hanol

4

5- ( 4- Br dixsyhile 2 8) Seathesingf 144 dd=Hhideoxy- m@wr@nméhyd hepeylyt ester (5 g,

er ol and e iPFadjidgr 2l ol P b B b s Bl ERll e er ol wes

purifi erbepﬁbﬂdrﬁ@aﬂﬁkyH@ﬁ@ﬂ%C@ﬁ%ﬁﬁh& 20p give the title corrpound [ 00263]
Step 2: 5-(4-Brono phen - 3- net §w-|soxazole 4- car bal dehyd

[ 5- (4- grl Repndep 1) 2 3143!!111W0m§% nzyl){h3 4tasadindele: (%Tgﬂgoromeélyrth was
tetrapr Attt EhONLTRIGIOTAOE TAPHAAT) 3 du e AR AL, o

nnnitoreﬂdﬁyomnasymmpﬁhtkﬁb&uaﬁm°®heamq$npAﬂMynuﬂLﬂ&&Shuhm&Mamnqﬂﬁeugh
Celite then submtted to silica chronato({ q¥ qlve he t
conpldu ndeaction SEJ(% Xgurg - Wagyﬂlgq?ggrg d gpd azeotroped twice wit h toluene. The cru e

1-14" 43- INﬁEﬁleﬁ dﬁéo%@ Wirie (ﬁf%lforﬁla?(é mtﬂ%ﬁ{eli th ?93(@@@& o hobis then
yfl - bi phenyl - 4-y1}-cycl opropanecar boxylic acid (Conpound 1) [00264] Step 1:

144 (4zﬁ@d@dﬂyq&ﬂhﬁheanmmhgmﬁwwowazvhaﬁﬂymwtbaﬁhehytuﬂey@ﬁpmnm
cyclopro gnecar e acid eth est Pre 0 n t he
proce dur[ %FP # % 8 % -3- tﬁnézl-lsoxaﬁ)‘?l q] fscfs Jt’rdtllu o thyq

[ 5- (4- briseiRy MPBME()XB&H{EBLB | hl%ﬂmp'PrépaYéd a%@ﬁdﬁ@@'tb@%cé&ﬁé‘descrlbed in
(4,4,5 5-tetranet %Eﬁoxaborolan 2-y1) - phenyl] -cycIoEropanecarboxyI

ic 32(9| d Ietamplle Q%&qu} us{ngg(ﬁg rogepheyl)-3-methyl- 1soxazole 4-carbaldehyde and 2-

144 0 oI 5-y1) - bi phenyl - 4-y1] -
cyclopropaﬁg2%§E1 %&9 :ﬁ %ﬁesg%r Phosphorus tribrom de (0.43 ni,
4.53 rmqbf}szwa&eladdﬁcﬂﬂ(a {EH)&ﬂbxljz-l[Sl(B efifluoromethyl-benzyl)-[1,3 4]0xadlazol -2-yl]-

144" - (4- hydr oxymet hy1- 3- met hyl -i soxazol - 5-y1) - bi pheny] - 4-y1] -

cycl opr Jp&iEb H@k@/iflrlé"xé‘éi’]ds'&)ﬂypl‘@%'érylt syciqprgpaaeqaszC)achetbut (30 ni)

at 0 C and then
ool ed (5 BRGNP [ ™ e
m Xtr e bavamophehyl)- BmmHyIQMWeM-@HHGJ(Z-taﬁdeﬁﬁthy&fodnztyh)e[1a1141]emthaztoa-32er was

extracted. with The onbined r iic layers were dried over MySO4,
filtered) Rsthohodrc et éﬁaﬁr%%vlo[ég-a?ﬁe@xmolﬁﬁ%xl5 8By -si 1i ca gel

chr omat Q%Eﬁaﬁmbaﬁ&aﬂio‘kghé lea biti) gugompound. 30[00266] Step 3:
1-14' 43 yl-4- phenyl - pyrazol - 1-yl net hyl ) -i soxazol - 5-y1] -
b| phenyl [00828] 1§tep§tc1l“b¢)¢&bﬁpefmm §tetpo3x\yas ey daeliyakd to the acid according to the procedure

(4 Br Y gﬁlge& i soxazol
yl) b|p ﬂVf ETIE &l Sﬁgnecarboxyllc acid ethyl ester (0.132 g, 0.3
Mol antkatn 1@h9ns§ntiabhwf aEol@- {md@&yg/-gl-(ﬁtﬁﬂmmetmr&nﬁﬁmmed in DVF.

Sodlun1hydr|de (60%in mneral ) mol ) was added, and the
react i orlliiad tréazol-ded]- meth)dbﬁnmethﬁbisax%mbe}d}-bmhsnﬂ&:yH Once no starting

mat eri al e mxture was diluted with EtOAc
and 1N é:§® réﬁﬁﬁﬁgﬁﬁﬁgﬁ%é%g mbgyg?z s extracted with Et0Ac, and the
conbi ned organic |ayers were mashed with H20 and brine, and then 5dried
over Na2SO4, filtered, and concentrated. The residue was purified by
preparative
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HPLC to give the title conpound. Exanple 7: Synthesis of

1-14' 43- Met hyl1- 4- (4- pheny141, 2, 3] tri azol - 1-yl net hyl ) -

i soxazol -\woydij/@ighenyl- 4-y1l} - cycl opropanecar boxyl i ¢ aciPdT(USenmposnTds 2)
[00267] Step 1:

1-14' 43- Met hy1- 4- (4- pheny141, 2, 3] tri azol -1-yl met hyl ) -i soxazol -5-yl p
10bi phenyl - 4-y1}-cycl opr opanecar boxylic acid ethyl ester: Prepared
accor di H8032Y gthb lpf%@egmleoméswlbﬁéﬂeﬁhﬁl- E2a0l-4-W|- [ Ist:prittuorgetiyyl-

144" - (4- - [ | :
( %ﬁgﬂ@ﬁ%tﬂﬁ,}%ﬁn@(}lw&%ﬁﬁ%%& l-BrPrnornethyé-3gpﬁl&?romeﬂg’l-bg%%fne

5-y1) - bi cycl opr opanecar boxyl'I'¢c aci est
4- pheny(0DHO 1 g20.305 inmadyaidesodium azid O@RBBRP oS0S8@2 2amdlheveestaibificdim St ep 1 was

hydrol yzed to the acid according tq the progedur escribed in Exanple 3.
Ei anpl g I%MSMG@ apyoom temperagure or 2 houes. Then, 1-?5-](2- romo-p enyl)-gl- P

1-14':43- 15456R € 41,3 - j |12+
i soxaszold-y%pgnlﬁ%qé %ﬁiﬁgiﬁ}ﬁﬂ%@%@:%ﬁo@ﬁ%ﬁ? %ggﬁd}é&)zgg?sg lf?t&) rer%tgll%(gat??)
[ 00269] (8t06p3 &; 0.4 Bmombdhatdspdivm stotiaen®-0084gy0.01 Brmedlhykre sidzxdiaml the

5-(4-B - 1) - 3- et hyl -i | - 4-y1] - met hanol , (2. 88 0.74 |
o Ve (35 e pRTRL P aRRBY s B praEbhBhGs y b s Hepdagg 41
ol ), aRdedRevdrRACAALIIREY ohlsilida@R] RlaffR@McliRMRBHRoUn& for 1 hour. Aqueous
wor kup provided the title conmpound. [00270] Step 2:

[ 5- (4- BrietidegHemyt 1-{4-(deitHndroxysok-63-tiifluospin ethdhepayh11it-£t, 2, 3Hriazol-4-yl] -

brompmet hy1- 3-{ 4- br - pheny1)-3-net byl -1 soxazol 10, 74 ool _in DVF (30
1y Mas MG e B B v SR et TR e et on - was
stirred eterbBrepardBav&rdingé theArdRduRqlesaibed WO EkaplctinStepriodesingfe-al was
purified by silica gel chronmat oz?r aphy (0-70% Et OAC in hexane%féto gi ve the

title coupdamienylpdamethylgseszal-4yH-[143 g 8reropwtibynzynbdthiL.Jlisexdzbl - 4- yI |
- ti i d; -{.4- -rhgt - ] | -4- t itril
(e b B M T s "N (6

23. 85 mmtloprapadedatiexybasdid othyhaserstirred at 75 C 30 for 3 hours. The

m xture was idified with 2N agueous 1 (12 .and a .precipitate forned
as the s[9>‘l3é’c1ia§}ﬁpéb@h%%ﬁt?rﬁor%gf;ﬁptqze%?eﬁwé; yed t‘?ﬁgé%ﬁ“ilf“iﬁoé‘h&%? 1 PRSFEYHS and
the sol i d i85 ko yWried to give the title conpound. WO

2011/ 041461PCT/ US2010/ 050786 [00272] Step 4:
[ 5- (4- Britxvonpla 88y SyntBesivohl{4'+[de(Baploinyl-3yil{hydcexy-metigild3-andthy1-isetazol- To

5-(4-b - - 3- et hyl - | -4-y1] ~acet | id (0.200 g, 0.68
ot ) 1 PR AR aRan ey B e AR 1 | °1738 frrol ) and
the reaqyises] 9es 15BigHeAs-3-91-[5L(41BEGmo-PACnIY-3LHEGy MRS x AEACHIE thethiTd]:

saturated aqueous NH4Cl and diluted with EtOAc 5 and H20. After standard
aquedus Ruepaepaccorbngiobie prasedurd desciibied muliiamndel 1 @ySten 1.iusigge(4-bromo-

h ) h i ) : .
5 Ca- prdbtah Sl bR RIS o IR e R Bt e o
[ 5- (4- brioies) Btep! 1-{3=pEeBiphery$-3xda0idréxy MetladpBimetag)-Hotido)b-yest er (0. 114

g, 0.37 mol) in EtOH (4 nL) was added hydrazine (1Mjin THF, 2 nL), and the
react i orPiRheNd-dayl-gydppropgneearppedicaciderhyl esfer: Rrgrred apperdingde e’ was

pout o0 RSB RSB0 IR FB IR cONE QSR AL v

concent rratteyl-saxagol4-ythecthatdl end dHpadrd, S-ib@ieddy -5t .82 ]doxaborolan-2-yl)- .

25 (0 B O PG )Rt M SpARcl & el i) ] paphenyl (1,3 4] oxad azol
bis(diphenylphosphino)ferrocene)-dichloropalladium(Il) was used as the catalyst in place of
tetrakis(triphenylphosphine)palladium(0)

[00334] Step 3: 1-{4'-[4-(Biphenyl-3-yl-hydroxy-methyl)-3-methyl-isoxazol-5-yl]-

30  biphenyl-4-yl}-cyclopropanecarboxylic acid
[00335] 1-{4'-[4-(biphenyl-3-yl-hydroxy-methyl)-3-methyl-isoxazol-5-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid ethyl ester (1 equivalent) was dissolved in THF then EtOH and
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15(0.142 g, 0.46 mmol ) in CH2Cl12 (2.3 nL) at 0 C was added triethyl am ne
(0.19 nm., 1.37 mmol) and benzoyl chloride (0.05 nL, 0.46 mmol), and the
reacti on wa0slti4i46ed at room tenperature for 3 hours. TeChasesioswsy |
chloride (0.088 g, 0.46 mvl) was added, and the reaction was stirred
overnight. After aqueous workup, the crude material was purified by silica

gel chromatlwgra phy to give the title conpound. 20[00275] Step 7: Synthesis
of 1- 14' MaOWEINwa- 2 eagwpl@eﬁgzwaf &d®d41p6kle¢crﬁ@92@m§rr9d Aeeth\ prernight. The

| soxazol g %h&%ﬁl ﬁvfb?{é‘ %a&%& Uit V?%S‘ggscr H?E?S (béXA, %Fﬁ%zﬁ/ﬁ@N)eSt er-

(&
Pr epar ed acco roce ed In usi’n

243 (4- mmmplpbensﬂnthaslmt h-YéI'L(sq}@mbxyﬂ-{y(thI-]etl@dthﬂymtr3az-’b]—@lx§élpll azol e
an

1- [ 4- (4, metyh-3-methyldsoxprolS-3Dhipheiidoybrysionropanecaroxyic acik | opr opanecar b
oxyl isc a(@ Iﬁ,tutimlzﬁster 25[00276] Step 8: The ester from Step 7 was

hydr ol yzeg to the acid according to the procedure described in Exanple 3.
Exanpl e [@33&@\Stepés|Ss(4deBromo- phenyl) 3 methyl-lsoxazol 4-yl]-[1-(1-phenyl-ethyl)-1H-

L STl G {eS i loha s SR eapEg ek e PhenY!

1- 14" - (LoAsicgamatiny i [S (B EWMb phé@ﬁﬁ?%ﬁﬁyléﬁﬂ&m@élm?mﬁrolﬁ%&n}l -ol and (1

30cycl opropanecar boxylic acid ethyl ester: Sodiumnitrile (0.060 g, 0.91
mml) V\dsomp@ﬁml)rb@zmﬁ H20 (0.5 nL). DMF (2 nml) was added, foI | owed by

144’ y

rec 1 - 1EGRR 22 VI Uhatrorv AL pheshesin B AR o ety
ester (Gné@91-Boxakod3- ip)l.enﬁlﬂed- I]r@cro@a@ﬁa@eamm B¢ h¢id @cthyd\esterti BBparcd he

m xture was dil uted vvlth H20 and . WD 2011/ 041461PCT/ US2010/ 050786 extract ed
with Et @A@or dingedo tipnpspersldraodegeaited in Eramglane Séerghl. asing i ef4-Reepseahenyir t-er ed,

and con Vi t 1

1- 14" 44-(4- en(g)%zg)‘([)i_?g,@](tltb %%llé@'@?@%“%gpgﬁ ‘P%@EOX%‘%%H B y17-

bi phenyl (4453 etoyitom] bp 2diorstooxdyh-L eyl pphahy8tdyylopagtaascarbioybc satl wthybn of
1-[4'-(4

5a2|1(§orr§t51’?§1 3-net hyl -i soxazol - 5-y1) - bi phenyl -4-y1] - cycl opr opanecar boxyl i c
aci d et rWd33:ﬁ Sﬁt@ﬁ 3( @hé—&@er@ron@ See? P ﬂydr&a&e%&gﬂlé dcid aé@o}dlﬁ‘ﬁ'% i Brcfcédéfe m.)
was added 3-phenhyl-1- propyne (0.053°g, 0.45 mol), | owed by sodi um
ascor bat@sc(rﬂaeﬁ(i)l@EgampLeMS mol ) and copper (11) sul fate pent ahydrate (0.001
g, 0.00

h Af t
wor kup, T 236 Siahert o PTG G R B R 3R g aphy <o
gi ve t hgq10i3)teaLrapaLithyl 2824 &hyBis6Ra1-5KIEbphesyI-4-4AM Step 2 was

hydr ol yzed to the acid according to the procedure described in Exanple 3.
Exarddl e cyolopgypaneearboxplic acid (Compound 24)

1-(4 I t | -.5-y1}-bi ph
eny - 4y 1530 NP ST B AR BRI R St B T P LBty >y 1 Bt P
1- (4" - { ARz (-1 E-pD3 pFiapol4-ypsméhaholl Pydpart hyddrd by N tHyrodcsioxadkedritedy 1} -

bi phenyl - 4-y1) cl opr opanecarboxylic acid ethyl ester: Prepared according
to the ﬁn&é@a@dég@rh Baag il S fd Aweme-phenyd)-dpnashylsexsgol-4-yl]-prop-2-yn-1-

144’ bi ph | -4-y1 I b
cyl 10\ adtd et e Lo DA Pe) 1) P iy azol o 20[ 00280] St op 2.

The Bst go03h0] Stefplep-[4'-@AeadH ytgrdxpl[ymthﬂmoltolnmthyil-hhmyl()dlfﬂ[ng,31tma1zdﬂe4-pl] ocedure

ge?Zrl ~t{) gnq 59 y 'n&??ﬁﬂs%?m{ﬁb@&%]}’ié rg%gpr%pﬁp%rh%yhc acid ethyl

g;st %Bg'se%]f&g?%%aéd%&or@ihg e el pr et Y GHRAG P PRIRSRI DY ToCudfl f5-(4Compound

[ 5- (4- Briwomoiyhemy) )5-reethﬁtlhwazols/bxbiz[é+(24n§1u¢mnhsliy}-b€152-ylb)hbﬁﬂ)[l 2,3 Jtriazol-4-
250 1. 3, Ao azol 3 AN . AT ShIARS AR Hig A 0o eour e

5- (4ggbr o NdhrbdxBE BMl cihsP&a&o! e- 4- car bal dehyde and
5- phenyIQ)?Q gh?aoxadl aggl 2- ylhz]m ne. [00282] Step

1- (4" - {3003H h%ﬁﬁp 3: Theesierdramn Sfep, 3vay lsdaelly acdoo the Wémm&mm thy Ipfacedure

i soxazoldl[gcr}/bleli 11?‘5:991%8%'3 4-y1)-cycl opropanecarboxylic acid ethyl ester:
Prepare
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30according to the procedure described in Exanple 1, Step 10, using

[ 5- (4- br onp- phenyl) - 3-

met hyl - i swaaolo446y| net hyl ] - (5- phenyl -[ 1, 3, 4] oxadi azol - PCyA)S2@0ionsand
1-[ 4- (4, 4,5, 5-

tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-y1) - phenyl] - cycl opr opanecar boxylic acid
ethyl ester. [30028'”L Ste 3. The ester from Step 2 was hydrol zed to the
acid acd@)’if?dilli’ig BoSYIHAesis o b’([i‘hr(é {6t Chierg- bqﬁzzl)dﬁb[u,éltrw@rdw

Synt heS| r =~ 1-

Coxasol N pprii AN Ed R K G Jghxé?foﬁka%a%k{%%%%%%mdn

5[ 00284](C&3hqmuhd 25)

1- 14" 43- Met hy1- 4- (5- pheny141 ri azol met h ]2— i soxazol -

bi phenyllo%“@lsftel&)]/clso %HHH%&’QPB@L?T‘P@@HSBXWW%& @r’c“lP’F‘bB%‘Vé@ tordi ng
to the C

144 l3( 4%?0%0%@#}3??%@?%% Trgl?)azg&z)gﬁ%gﬁiﬁ etlﬁ%ﬁfaor?g rgg'f/scnib ?:%/%:n%bar oppanecar bo
xylic acZ%S@pHyhsmgﬂe{ﬁ (4bdorBephemyt i3 -biftiy 1 AsBazoliay Gipeop-26nhoBaBEId 1St ep 2:

The est r fro iL Yas hydrol yzed to the acid according to the procedure
describ & lfnﬂmgbﬁ TC3°§ 1e 13: Synthesis of

1-14" 43-[hiak pp 1-(3-€ta%0b Ly ) triag L
yl pbi phe?@l ﬁﬂengc}crgg?[o;g%?ecar boil%Wcﬂgjclzl d%%ongpéﬁg %ﬁh %Zfseftsl]lylgt ep 1:

1- {4' - 3testipidsoxazal-5 Y1) mphﬂwbﬂaﬁhme&@mquacb@z@m aen}ﬁhylee,steefr Pr epar ed

accordl re described, i a P

Taa o 4 r et A RBHOSE: R REE WS Hrel R A Ly p T A e ST HoBpanecar bo
xylic a%h@nﬁ9$}&hetﬁ§ﬁ1@6xa&6ﬂ45ﬂﬁhE(Byclh-lo'z}blrbteﬂiyl)aZHl[e,Q 3[]&&28174-y§trﬁ¢1h&101m@ ester
fromStep 1 was zed to the acid according to the procedure descri bed
in Ex amﬂ-[él-@l 4 Q,éggtéeﬁsﬁq:t y11[4 3 lggmxh@%rpgmgf-yl) -phenyl]-cyclopropanecarboxylic acid

1-14' 439}@; 1: 4- (4- phenyl - pyrazol - 1-yl met hyl ) - i soxazol - 5-

yl pbi phenyl - -yl} cycl opropanecar boxylic acid (Conpound 9) [00288] Step 1:

1- 14" 44-[(034BrStap 3 pYhazodr-filony Srept2hyhy hydkoigdiytothsacidaalordny id the procedure

bi phenyl - 4-y1}-c cI 0 panecar boxylic acid et hyI ester: Prepared according

to the pfireé‘ifg’(?ér”é E i"bed in Exanple 6, Step 3, using

144" - (4-fy G@hhs RedBbMVA4'L SR BRhzy1- 1)-hydroxy-methyl]-3-methyl-

255-y1) - blagﬁgelny 4}]1;1e-cyc oproggneca%y (})x e“n‘/) gcf%lxye?lﬁ y]estnéer %nd

4- Br onp-iddtapgl- 23§ Haiph¢190:239)- cﬁ'lepro:panecarboxyhc acid (Compound 26)

b1 phenyl U045 S1eR 1 (B ORRUB 5 B isheTRpot phie g uing o He procedure

{4 44- (%e&frﬁ%ﬁ'l@l@&@tﬁﬁl'e 1%; Step 1, using 3-bromobenzaldehyde and Fhen ylmagnesium
yl met hyl ) - nethyl-lsoxazol 5-y1] - bi phenyl-4-yI1}-cycl opropanecar boxylic

aci Vet Hyoméi@t er (0.062 g, 0.122 mmol), phenyl boronic acid (0.018 g, 0.146

o oat borliPef by ARGAZL AR aimdn it BpRrl SRR 2 P M Pom o oo

(0.5 rTL)pr&fiduMe;ﬁ@Qas\&@SSollw@hi ﬁéthyhétﬁ&lqmotrﬂe) At dotutiodrwdsQdat ddito@Sise
Pal | adium(l1) acetate rr% @) was added and the reaction was
heat ed tV\E)SEWPWIOEQﬁBtPP@TP Syoqrelhaén% Y 5do el and pyprnuntkklopidact i on

was_cool(ed 1 3nde Bthe) Lyl 15 B RERRBE QUL ARG foucTd AT Hhllp 11t e

conpoun
1- 14954 3-tMat ¢npleddto (P k;emdheqbyvmamo 1nd butetittyd Jo staniar ajuebus ddrkup. The

bi phF‘ gy :\%@4%}0 ucit/ %vlag Eé}ﬁ{))?({l %%Qggé_ellléh%or%gtograpﬁy (0-5% EtOAc in hexanes) to

5y| met hydedord Wﬁ%%m'% o¥dd. - bi phenyl - 4-y1}-cycl opr opanecar boxylic acid ethyl
ester (0.051 g, nmol ) was dissolved in THF (1 nL) then MeOH (0.5 nl)

and NaOHOR3N Step 3: B-Bemdy)- phalsylmlﬁe‘ﬁbmmo-qihenylavéaneﬂnul-smazoéd-)di- room
t t t i dif Cl th
e el Sl St S RELS ELe s gL RS e gl

10ExaNp| @olkd to SIS the®h- butylhthlurn (2.0 M in THF, 1.65 mL, 3.3 mmol) was added
1- 14" 44- (5- Benzy141, 3, 4] oxadi azal - 2-y1) - 3- net hyI -i soxazol - 5-
dropwise. The reaction was stirred for 15 minutes then warmed to 0 °C and 5- (4-bromo-
phenyl)-3-methyl-isoxazole-4-carbaldehyde (1.05 g, 3.96 mmol) was added. The reaction

was allowed to warm to room temperature while stirring for 1 hour. The reaction was
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y1] - bi phenyl1-4-y1}-cycl opr opanecar boxylic acid (Conpound 10) [00291] Step
1: 5-(4-Brono-phenyl)-3-nethyl-isoxazol e-4-carboxylic acid hydrazi de: 5-
(4- Br ono-whenylis4 et hyl - i soxazol e- 4- carboxylic acid (@COAB2@0/020786€ nmol )
was dissolved in THF (5 nL) then 1,1 -carbonyl diim dazole (0.390 g, 2.38
mmol ) was added 15 and the reaction was heated to 70 C for 40 m nutes. The
reaction was then cooled to O C and hydrazi ne nonohydrate (0.220 nL, 4.32
mol ) weBieaehed avithmaucowszarmenunhlqridsihen yubwated 1o smdaidyaaueguntakom

t enper at ur ueous wor kup afforded the
title coalﬂdghlﬁg%e%qr@hg@é@sﬁou%ﬂ% thte?t%nc%ﬁ{ g}%ﬁ&]st ep without further

puri fi cgbozaes).Step $t &494'2{4-[(3-Benzyl-phenyl)-hydroxy-methyl]-3- methyl-lsoxazol 5-yl}-

2- Benzyl-545- $4 br omy- é)hen i soxazol -4-y1]-[1, 3, 4] oxa d| azol e:

yl
Pr epar eJ"HE%‘B’ drvlyeyde wafa?%'e@awlé aalg%%twb@ae Rr@@@%ﬁiﬁiceorémgé? usi ng
5-(4- b
o (e o ; cfe)ér@ogaﬁﬁ [Eoé%rg &q&amgq 3:651@629%%1 Fh&GHY s 8db qﬁeﬁgnsi
1- 14" 44- xﬁwmhmmz:b,l 3;v4]-oxctiahalzaold-12[4y(8)4,3 5 et dmyd thylsd 3eZ dloxBbaralan-2-yl)-

bi phenyl - cI opr opanecgar bo ic acid ethyl ester: Prepared according
Lo the’ 24Py bV EoRRe e PBEa S L, Step 10, usi ng _

2- 3enzy1[0@4<ﬁ dtép B PROREETI Btcp4 WE Mol&%&%@&ﬁ’é add ¥ddordidg B tht prRdimzol e

an

1-[ 4- (4, @S@i®dti@ﬁﬁmlt6ﬁyl -[1 3, 2] di oxabor oI an2 yl) pheny1] - cycl opr opanecarb

oxyI t 1 est 9 : from

hydrol yzecimtllgl ?ﬁe s‘%g ? {ﬁg@h%ﬁﬁé FOCe liil?f B rﬁé‘%&]e‘} Ie 14,
Step 3. isaxeloPNB -&ﬁherﬁ&ﬂtﬁ v8opfopanecarboxylic acid (Compound 27)

1- (4" -{4- q[%1 Benzyl-1 3]triazol -4-y1)-hydroxy- nmet hy

HT1
3- et hy 1100388,8¢9B 1L %Jiﬂyyyltﬁ bh@nwmdm Bepey! wgwaﬁ@éamé&d P M e THF,

( Corrpou ) ﬁl‘l,
145- (4- B ORGP WEPALT ¢ rlaonof o g Gl 7 gl in THF 20
Br onp- phehydnd-tBe nettigi washnea&znb &04(ctar balhd)ah;y dléle(sﬁluﬁsﬁ was tHenGiddedrby ) was

A e L e R
mol ) was7agded) Qﬁ@(l)l St (é?ﬁeﬁ%dsﬁﬁﬁ&)f%dé’ﬁé) &Eﬂl@f’éﬁgllécﬁudﬁgf)fmto%r goom

tenperature. Affter he “reaction was quenched w th agueous anmoni um
chl ori dé. GﬁmnmthmTEHFeGZOtroLi;tElmj@admwmated tyberd fords haurs then gnpwhed.

5[ 00295

([1 Benz] ﬁaﬁp D Bubmiticd o staglard avsops YA SRS PR T SHichEEhy ) -

' SOX&ZO'ch{brMaJtB’ %Wmio%ﬁ&@n@liﬁﬂe@%@&@g% thotiflhepRmadur e described in
Exanple 9, Step usin

145d2(04 HAMHH - S{ihb ay@B@m‘émylﬂm gotiafo(4-lropmg-phemy)-3-npethyl-ispxazakid-yl]-
§)
1 (T RRRE RS PR B R i0 74 L ey St n JHEL Ry

10i soxaz@k-cboltd ko OPOhesptopdintdgnesivial AsrRanas & ey 0196 nec,i 100 1e1&1hw1) xeﬁst er.
Prepared according to the procedure described in Exanple 1, Step usi ng

( 1- benzyfidadgrppwisgand thergpctipngyas. qllswediq)we%rweﬁytfmswﬁm Ay stiwfaw 4-y1

] - met ha a

(4,4,5, t gtggnéf %a‘fELCMS gldéia e|dol}<0a e%Crtlo - ad%tlonﬁlé)r?ﬂﬁn cycl opr opanecar boxyl
ic asid 1mﬁngpylmsgrmsmnia{16ﬁ&e9(7l]9IShaml)élxvasTdaldedasﬁcbﬂhefrematth‘stapechomslohyair ol yzed
tE‘X’atngleeargi_'e,S %ﬁ%ﬁ&qngf\%ﬁ L RS ARG estots So The Tt o was ool >

144" - (4-Forgyd ak %hﬂﬂlhthhﬁ?@i?/i itk ddesPd PALAY 11 @‘Mﬁi)‘ was added. The

cycl opr opanecar boxyl i'c acid ethyl ester [00298] Step 1:

5- (4-Br dﬁmlphew,%la)lowem Agwlyi woratod] 4 menér(tédjrdmhmlhenjlﬂ}iiErnghylilswzcrhmI )
20was m

1T (Aol (a1 he 22 manod) dves 2ddset ardhe oo hiptyed to warm to
cyclppr QB&E&Q@I@{)&@W& l?heai%héiloﬁtxmﬂqu@ﬁélﬁﬂ wifh H2,GubmitRd tmhdaréfaéue%%“ um

bi carbonate (0.553 g, 58 mmol ) DME (5 nl) and H20 (2.5 . The
react i orveisp pugd Geu pmlflﬁi N2 5(1@)1 gf:lrréﬁorbﬁtggltaphqotvemlldﬁh@%mcm@pmﬂ| adi un( 1)

a5 C ovdlBrtid® P R B R SR ARR AR B AR R 0RESC 0

subm t t gd}-biphehalRdlanceyalppeoptn eembouplié heid Ruiyllestes: Mypatd h@drdigd to the

chromat ograph (0-20% Et OAc in hexanes) to give the title conpound. Exanple
18: Synthesis of
1-14'44-(5-Benzy141,3,4]oxadiazol-2-yh%gthyl)-3-nethylisoxazol-5-y1]-biphen
y1l-4-y1}-cycl opropanecar boxylic acid (Conpound 12)



[ 00299] Step 1l: 2-Benzyl-545-(4-brono-phenyl)- 3-nethyl -i soxazol - 4-yl net hyl p
30[ 1, 3, 4] oxadi azol e: Prepared according to the procedure described in
Exanpl e awoSvgm4B461usi ng [ 5- (4- br ono- phenyl ) - 3- et hyl - | oxaBseI1045078¢ - acet i c
aci d hydrazi de and phenyl acetyl chloride. WD 2011/041461PCT/ US2010/ 050786
[ 00300] Step 2:

1-14' 44- (5- Benzy141, oxadi azol yl net hyl ) - 3- net hyl -i soxazol - 5-y1] -

bi phenylpchesdﬂl}e- W@ér%%é?ﬂ@@lﬁrlﬂoﬁvplleuﬁég -Benyl-peadias-ylpi Ephbeinaccor di ng

t2 ?bte Egyrlghgﬁ@?? ﬁgﬂ@-ﬁ&aﬁgfu %[ﬂ g%tﬂﬁ%lﬁn& 1[40, L tetMfBE1-

nmet hyl - |[$ Q),Cﬁdmb(abbwllaﬂét-jﬂyb]leﬂyl] Scipoxrd e @ziedxgliancid cthyl ester.
1-[4-(4,4 5-tetra

t hyl - . .
5[ 1, 3, 2][&(!36%%6? 81 EHEQStiflfy%ﬁ@@yﬁﬁv@%wr@mip@ﬁ%%%ﬁ%%mleg fcthe PERCRGYest er .
[003@1] LLeh amﬁggrn@%ger from Step 2 was hydrol yzed to the acid according
to the proce ure described in Exanple 14, Step 3. Exanple 19: Synthesis of

1- (4 {ZE){:(lﬁplBéﬁzSynmeslspﬂl-tb‘k'a(di{ak-ﬁl (Mm)bdnyyﬂ)dﬂ{hﬁﬁ}tyia]zol?ﬁ-yll-
Tg; hll)i Id% gyf}glg& Z]bs%i}j-me xazol %13)1) g}ﬁnl 4? gﬁncgfgl%rprop nlelcz(tzrb%%y ic ;Oarrpound
(5- Benzyttq,hlﬁ,uﬁa@ggdl azol - 2- yl) 45- ( 4- br ono- phenyl) - 3- net hyl -i soxazol -

4-y1Pmet hanol : 2- Benz%/l -[ 1, 3, 4] oxadi azol e (0.500 g, 3.12 nmol) was
di ssol vetn3sH Step Laki( ere@kplh@nylm aethiykisoxazoldyyl]-[ -Q-cito acbemyDnl FHF, 2. 1

o oy TaenD bR S AL RHARE AriFurlPAEOIA: B hE bREEE adiclofPl BT o) U

al | oned Z%St@@rmuglﬁg 145- (@bra%b@hexﬂ;&) Bnrmkc?ﬂsscﬁca(zéll = 0§Pop-25n-1-ol and 1-
phenyl ) - 3- et hé}d-l soxazol e- 4- car bal dehyde (0.415 g, 1.56 mml) in THF (2
n) was @I@@@e H2thiorpPaeacnen was al l owed to stir overnight. The reaction

wor kup- AERSten 2: B EAG1-LTHI DGy BLUET SRR R bR BAAAR,
hexanes)3- hmtlgll-\iﬁ)x'ahtﬂ-i- l)-llﬁpMyM&ychyc[l@ﬁBﬁBn}ecSi‘myﬁc ac1d ethyl ester:
1-(4' -{4- enz )= hydr oxy- nme t hyl

20i sléxadeer%e 2100%'511 f@rﬁ}? lz%)éa %rg %lﬁﬁ%@ﬁ@aﬁ? boX§ mﬁ@ lﬂgisggﬁiff)m@ster
Pr epar ec{)h%ﬁﬁg@%&ﬁylt 1‘§o>¥a!2§1 @w@[§1ct[9 &ﬂdis%%ﬁmﬁ@m [, z@ﬁaﬁmﬂm %1] r%tﬁamlgnd usi ng

(5-benzyl [ 1] oxadi azol - 2-y1 4- br oro- pheny 1) - 3- et hyl - 1 soxazol - 4-y1]
- met hanol-[4a@icH, iS[tﬂLrarnethyl [1,3 2]d10xab0rolan 2-yl)-phenyl]- cyclopropanecarboxyhc acid

(4,4,5 5-tetramethyl-[1,3, 2] di oxaborol an-2-y1) - phenyl] - cycl opr opanecar boxyl
ic acid é]il yPster. 25[00304] Step 3: The ester from Step 2 was hydrol yzed

t 0 the ggisde) Gslﬁ?BdTHQe?[& fFd18 SRIpICR NI RIr6I9 84 toIRGadid adeoadTRg & thé procb@ire3.
Exanpl e 20: hesi s of

1- 1£044- ctegcrg@dzlyﬁxqmp][eﬁ 2,3]triazol -4-yl net hyl) - 3-net hyl i soxazol - 5-y1] - bi ph

oy L & A BIDSSRARGE B BRI 1 PR S A R PRI e T
30bi phemyldréxytidetioMp-Bané pRizeLadoDSx)- biphaﬁyld4-cyl]myhlopmblﬁarnecwoﬁyhc acid

{4-1(1- Benzyl 1H Bl 2,3]triazol -4-yl)-hydroxy-nethyl] -
- met hy| -(Coppered-29 yl} - bi phenyl-4-y1)- cycl opropanecar boxyl ic acid ethyl

o, (01 e AT LA IOLIR L0 e ) =

2011504 1421 CGTaA0520APhEhE Prepared according to the procedure described in Example
29, Step 1, using 1-[5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-prop-2-yn-1-ol and 1-
bromomethyl-4-chloro-benzene.
[00358] Step 2: 1-[4'-(4-{[1-(4-Chloro-benzyl)-1H-[1,2,3]triazol-4-yl]-hydroxy-methyl}-
3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid ethyl ester:

30 Prepared according to the procedure described in Example 1, Step 10, using [5-(4-Bromo-

phenyl)-3-methyl-isoxazol-4-yl]-[ 1-(4-chloro-benzyl)-1H-[1,2,3 |triazol-4-yl]-methanol and
1-[4-(4.,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid
cthyl ester.
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(0.5 m) was slowy added. After stirring for 1 hour at roomtenperature,
an additional portion of triethylsilane (0.050 nL) was added and the

reacti on wiexotiemi4esd to 50 C for 3.5 hours. An additi onalPCparseéionsaRe
triethylsilane (1 nmL) was added and the reaction continued to stir at 50 C
for 1 hour. The reaction m xture was concentrated, dissolved in CH2C12, and
5filtered through a plug of silica gel. The crude material was then

puri fi ed043rd Sergarhe @W frgmp Stape? wies ydaolyred toithg ecid aspoedingto hooswsurst ep 2:

The este s hydrolyzed to the acid according to the procedure
descri be({ Sﬁ\b%grgﬁgﬁgl}lf}? Step 3. Exanpl e 21: Synthesis of

1-(4' - {éEiz(lﬁplBeﬂzS)lﬁltheﬁ; éﬂl-(pck'a(m{QR))[}-aayjh]orhamamyﬂy-rlm[1l;@/,B]]tr13zol—4-yl]-
10met hyl - i soxazol 1} - bi henyl % 13 ycl OPropanecar boxylic acid
(Enant | dmglr [}H@Fhi )solxmé-p]) 1£ nXl:- -yl]-cyclopropanecarboxylic acid

(5- Bgnzy, (Eﬁn&ﬁr 4111 di azol - 2-y1) 45- (4- br ono- phenyl) - 3- net hyl -i soxazol -
4- y1Pnmet han Cz’)‘)glar ed according to the procedure described in Exanple 19,

Step 1, [Usbeid>tEp (14(83r19[ﬁa@pﬂemy(l—})hanyﬁ,xﬁhpéthuybtsnamll-é-)d]—pwm%yaiehyheZilamd

2-b | d le . t |
ur 11 od B eS0T e gk R bF AN O BUSHERORL T reRAREY hon the by
prepar attﬁémyfamlﬁ@do PG { o] pdv Bkt AR ﬁpdowéne ) b}%@ﬂlecém fatdke 2 201 ve

enantionmer A (first to elute) and enanti oner E&(second to elute) with

undet er rHonesd (5b§@thyﬂ%ly§)@@a’fﬂm@rﬁ25g,r2y3 m2e{l pedosidedrpthe:reaction stirred for

g s rsthRAREY R BRI BE MR S IR IENING {05 FD thary,

(Enanti mradééd arfarm@aéaedoxa@tﬁ%dhtm@orh@erh atﬁfe%ﬁQlWeekﬁeﬁiérﬂeQ@ﬂ)nlﬂﬁxE:X@ﬁm e 1
Step 10, usin éS benzyl - {1 oxadi azol - - (4-br ono- phenyl ) -
- met hyl -WasgnazigHl on by sjlica gg %%‘Pto(éﬁiﬁhhﬂ? 8%rEtﬁbAcaﬁéle&ane§)4to@ﬁf0m@ tigle

-tetra 0 cycl opr opanecar boxyl iC
25aci d tﬁg‘#twll%g%s,/zgﬁg 18‘??5% ep “3: a%?%;h)e;]?#a ir“gm Step 2 was hydrol yzed to
t he aci o[omsqcﬂtdp ag(R)e[St-(rzieBmm@-pﬂumﬁ) Aascthybisdxazol-ExdR{l-€-ddoroShapyB-

P § s PRl B metanal Raenerestapagrdino ety fesgrived in

hyl - isg; . - | o
B A e T A

1-(4' - {4}1[a(1<$-lBeomymdﬂnyB,2¢hbvxabma@ob 2-y1) - hydr oxy- et hyl ] - 3- et hyl i soxazol -

) " br o MRl SeR3Y AR EREF BiGtrarabd P Lok e B at 006 o 16,
US' ng (Snb@y yj-metl\@@&h%ﬂﬁ&ﬂﬁﬁﬁ@fyﬁ%ﬂ-@f@m ﬁnecarboxyllc ac1d eth

[1,3, 4] oxad| azol y1) -[ 5- (4- brono- phenyl) - 3-ne | -i soxazol - {] met hanol
( Enamt i cRyter: Bgepgmd accordlng to the procedure described in Exarnple 1, Step 10, usmg (R) [5-

MR L e v U R LA o 2

hydr ol y&ﬁaha@wﬁwlqmm,mc&whdhﬁmywlBam@iab@ﬁﬂw@ﬁ)d@&ﬁyubed in Exarrpl e 14,
Step 3. Exarrpl e 23:. Synthesis of

5- ( 4- Br 66 EWW%I@XMB@ el cthybssdstol - 4-yl anine Step 1: _
e T e
[ 5- (%- brdesoitedem¥idmBledet hyl - i soxazol 4-yl]-carbam c acid tert-butyl ester.
Example 39: Synthesis of 1-[4'-(4-{[1-(3,4-Dichloro-benzyl)-1H-[1,2,3]triazol-4-yl|-
hydroxy-methyl}-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid
(Compound 31)
[00364] Step 1: [S-(4-Bromo-phenyl)-3-methyl-isoxazol-4-yl]|-[1-(3,4-dichloro-benzyl)-
30 1H-[1,2,3]triazol-4-yl]-methanol: Prepared according to the procedure described in
Example 29, Step 1, using 1-[5-(4-bromo-phenyl)-3-methyl-isoxazol-4-yl]-prop-2-yn-1-ol

and 4-bromomethyl-1,2-dichloro-benzene.
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10Exanpl e 24: Synthesis of

1- (4" -{4-[ Hydroxy-(5-phenyl141, 3, 41loxadi azol - 2-y1) - net hyl ] -

3- et hyl -Weaxu2ah46%- y1} - bi phenyl - 4-y1) - cycl opr opanecar b@xyluseo1aosarse
(Conpound 17) [00313] Step 1: 2-Phenyl 41, 3, 41oxadi azol e: Benzoic acid

nmet hyl ester (1.01 g, 7.34 mml) and hydrazi ne nonohydrate (10 nL) were

di ssolved in EtOH (20 nlL) then heated in a sealed tube to 80 C for 23
hours. TiPB6TISHER Lok [had-AlH(Ddddichlore-henzydh it [ 23| triazol-dt Y hpdxoxyf or mat e (25

mL d p- f.oni s [RYE X he tub
nab ro- SRRl RRTIHENaGoBE St kO e IRt I BRE I T T 0
react i orestarxPeperedascdriiap ts therprodeddretdescited daEdarapie 0 8spWor kdipg ERE-puri fied
o0 14] Hedp b Ao daBa AT A Relbloh hebiS AL SO AAS:

[5-(4- Brrﬁéfﬁ'mgfl?d’ %%4%4,&;%25)1%[&%&11%?@?%%!}%@fibf}%ﬁ]bbf&étp@?zﬁyﬂh%ﬁy . 4] oxadi azol -

202-y1) - net hanol : Prepared acco t he procedure described in Exanple

%9, hSt elrryiloguﬁian@aﬂy_o@yh]emjdﬁﬁlpgaggrl) t 3- rrgt hyl -i soxazol e- 4- car bal dehyde and
- phen .3,4]0 az ep 3: : :
T A b st S BT o8 b daaral a9 e geidasnive £ EPREISExazol -

S5-y1} - bi b@elid Exdmpleyc! opr opanecar boxylic acid ethyl ester: Prepared
25according to the procedure described in Exanple 17, Step 1, using

[ 5- (4- bribxampledAy 3yntesis of 1-[4'-(4-{(R)-Hydroxy-[1-((R)-1-phenyl-ethyl)-1H-

e 21}6'( 7 ARzt al - detiy RS bl s o XA B Renfird - Mt hanol and

t et r anetdyylopkdpahediboxmda¢ial(@dmpodnd 3ppenyl] - cycl opropanecar boxylic acid
ethyl ester. [00316] Step 4: The ester from Step 3 was hydrolyzed to the
aci d acd®¥BaTinyer &: (A1 Hromaethalhengenas EgomieHs drep 2. 0ymoBvegs agdeBiomc anpl e
25: Synt 1S Of oo . . 150

e (R SRer iphepyiphosghise (5.2 8, 198 el siine in AGN a1 °C. The

3- met hylreacsiox azslwadbmyd jo tbophtenpbratury And stiteddofor 6@ atietaeay thox yodled ac3d °C
(Enantioner,__A) (Coppound 1 WO 2011/ Q41461PCT/ US2010/.050786 [ 00317] Step
1 145- (agﬁéligﬁf@: bﬁ%%th@-omm l%-gaﬁ%@bwmf@f}t tf ?6 a8t was gowesrt@par ed

accor di Rgyhol-NE @GS AL EHAS A WIS thdnyuEXAHERLE A0 ShER Lhindd g af ter the
reaction the material was purified via preparatory chiral HPLC (Chiralcel

AD col ursgnd8sl: djchsxeorksp &t Gtrd the tglov@ngoeand wbndrwas (std msthoutofughert ) and
enanti oner. B T%second to elute) with 5Sundeterm ned absol ute stereochem stry.
[00318] Rafifigation. |
(1- Benzyigosdsh/Stdp 2; (’fli)t|Ir5L@m}mﬂq-)sinmﬁ)-éélnahynﬁom@ny%r-a];-akl)hylbhenyl-

0

i soxazol - 4- y1Pnet hano Enanti oner A): To a sol ution

145-204- Bithyhr1phHsdsd)frigzoleyliymethauplaPispargd paqording po Qle;moqu@tle deppdetiner A)
0. 530 in. .
o dorre%a%“-@%%éznegrﬁée‘) ](’Bl.g?gﬁgl '([fi(@ornfﬁ}@'gi‘%g)aﬁ oe&%'%‘%i@'s‘gﬁﬁ@%ﬁ%%éf&lﬁat e

(0. 036 @l afld 4&)-1nbho-and)-oeppras.(1 1) sul fate pentahydrate (0.005 g, 0.018
nmol ), and the reaction was stirred overnight. After aqueous workup the

ﬁr ude rm[?@ﬁ?la?teD\é'sl'rﬁﬁ'rﬁ4fﬁ(&rfbsﬂrgw'{k&RQérPWbﬁHXYQ)g}IéﬂWaT‘(]@@bé%‘ =t OAC i n
e by Y Sk b0 Sl 51, SRR AP o BRncarboyytic acig ethy)

15i soxazstersSPiepirchiapdvediyb telthy Prowydoteaies afied éc Bxfroplylli StepdiOduebhiR)-[Est er
(Enant S AR S ERL UG PR, WSS PR P, By ©
(1-benzydsibilol akd 31k 14 850 teradhbitiyl-pr,§ 216 BB dMLOK D) piRnPE! hyl -1 soxazol - 4-y1
] - met hanol (Enanti omer’ A) and

1- [ 4- (4,4 clhpBastoathvayhy heifl tth3] jteti oxabor ol an- 2-y1) - pheny1] - cycl opr opanecar

boxylic aci t hyl ester.. 20[,00320] St 4:. The ester from Step 3 was
vt ol y ABR TISTERE: 6T G uE olRg o Dtk adfs EH eodiRElThERotoES
30 described in Example 3.
Example 41: Synthesis of 1-{4'-[3-Methyl-4-(6-phenyl-pyridin-2-ylamino)-isoxazol-5-
vl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 33)
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described in Exanple 14, Step 3. Exanple 26: Synthesis of

1- (4" -{4-[(1-Benzyl-1H[1,2,3]triazol -4-y1l)-hydroxy-nethyl]-

3- et hyl -Weaxu2ah46%- y1} - bi phenyl - 4-y1) - cycl opr opanecar b@xyluseo1aosarse
(Enantiomer B) (Conpound 19) 25[00321] Step 1:

(1-Benzy1-11-141,2,3]triazol -4-yl)45- (4-brono- phenyl) - 3- et hyl -

i soxazol - 4-yl rret hanol (Enantiomer B): Prepared according to the procedure
descri bd®37H éﬁhﬁpﬁl@rgglo @pbpn}ﬂ pygyilhg 2,6-Dibromo-pyridine (1.2°g, 0.508 mmol),

145- (4- Ef @Rgﬁg{)&enze@ i) %gﬁg?ﬁ%@@ﬁ%é ot dvh cRIbBRaE (Q/R/I dd)l 3(“1:1%10}& mer B)

and azi
1- (4" -{ é&n{s()l]veEBaanH(-l-O[rﬁL)Zatﬁj totueaz ()3(}141Ly And ﬂhy doknnyn et dydakscd-wigt hyl - 30

(Enant | GHEPE] - B R e abesm el g DD B G ke P B HeBcarmpl o 1.

St €p s 10, added Bl the reaction wa heated to 100 ° overm ht After co hn§ the reactlon was
(1- benzyl 1H 1, 2, citrlazo -4-y1)-[5-(4- bro enyg net hyl -1 soxazol -4-y1

] - et harwbm(tErdetnBiaod‘Hd a@)eou\d\@oilﬁlpldlﬂ@lmm&’ﬁ?lsﬂﬁz @& ABEraphylto give the

1-[ 4- 4 5, 5- tet arret hyl -[ 1, 3, 2] di oxabor ol an- 2-y1) - phenyl] - cycl opr opanecar
boxyl | c HEi 8“5’9?’1 ester. [00323] Step 3: The ester from Step 2 was

hydr ol yz[m7i]<5twg ﬁqnd[mmﬂim pieny Py RORL S RiIndG:-KokhARS- VI biptRapl-e 14,
Step 3. SExanple 27: Synthesis

[ 5- (4- Brébmxpmlenwl)mcmhylﬁc m@kﬂwdmstﬂx ylHj4'-£4- E%mlp@%ph@thyll Hisoxazol-5-yl)-

i soxazol am ne 03 Ste Pr or di oth

or O)éIZ) durb epshé%gcr 5] ye c orgr%?n?éa](r)b %1d ﬁﬁlyé 59 L{er (%%'f) O%%g rnrnol?gz Brorno

br ono- pf}ﬁﬁ@ﬁﬁl)pﬁrdﬂ%tﬁbyﬂéﬁv %oox 8z edmesll) )Cb@ﬁinrtﬁr‘tﬁiﬁdte (0 2694:1 g,h()e §%6Srnrnol) and (£)-

1- (3- phenyl -i soxazo : f

144" (4-%1%?( iphermdphy 0'31’-’1@1?11))['1 &o‘?l@ﬁﬂttww 8@25&952 mmiol) were dissolved in

oyol opr SORERCLTREL iy e SURHOY s deiRtdasind FERAREN g ) 2! Pheny! -4yl
2T|(f 3f ?’r gﬁrgsﬂng?ﬁtaﬁhhgheamwcilbﬂhdmm%)@ﬁ?l582@12‘;1 7(rBrn81) ;vzag added anéi Othe ) vas
- | u , .

di ssl vefaaqtlﬁnPrfyﬂa %ég tﬁ) ré_ OT&%OEESM%I@OM% the eaiiicn et %@Hgtse@?

over ni ghtandARal ME&&%ork%d ﬂﬁé&?&\}m %Ié!reo Wm% té%fftﬁ%& kOB coM 8&!&{%1. m xture

was concentr at ed and azeotroped | uene. The crude nmaterial was
di ssol ve3ri Step 8t i cﬂtdzrrfufrmStm)t?ewamldydnelaZ@btotthﬁ d3%aofdng R0thhpurcsdirhen
aIIowede[ gﬁg The r%actlon m xture was concentrated to afford the title
conmpoun S5FXEPRIS 3. [ 5. (4- Brono- phenyl ) - 3- met hyl - i soxazol - 4-y1] -

3- : P d
[ 5-( trEyfdmﬁﬂEQEESMheslbeﬂ 4){41[(6"&%11@1%%@15@12 ﬁ%ﬁ%ﬂﬁﬁ%&g@&?l] FhRpwe

according to the procedure escrl bed in 20Exanpl usi ng
5- ( £0Br omxapweﬁryl})blahmlmyl)ﬂdmlzmaeembamw mgfa@nawm 34)

(124tr|(f4l rox@x %Q%Q%%/l uor d’%e@éﬁﬁdlzgééﬁlibrﬂlﬁgy %ﬁi‘% xad azofnoé) Fy1] -

met hyl } -b3n#gEiAY brdrsid¥ 6z 9M En"YHI)F bophﬂny)l%mbl)-a@ylcl opr opanecar boxyl i c aC| d
ethyl ester: Prepared accordi n(? rocedure described in Exanpl e
Step 10, tetgaliy giqhgnxlghosphme)palla 1urn(0) (O 01 g, 0.01 mmol) were placed in THF (75 rnL)

25br ono-jp g%(tled 1(136(5;2@ ?d‘l 2'0' Iﬁ)(d%‘sazﬁle réac)fd)ll nLl?fu§§W5§ &ddléd) %H?{tt}dd Ito Q%%}‘d) 41,3, 4

] oxadi az 0 nol
1-[ &5( 4, Apéos Wc&kmpaamt myiﬁekibnmli&]acgebboadfﬁm ttertitle-opiypophény 1] -

Sl op S BT, ro ehud Lone i For S Gr b Phe B b MR AAB I bed | n

Exanpl e lﬁéthaﬁ‘&leprgpare’dqacgdiﬁ ltg t@pro@dﬂ%@&%bﬁb&fln Exarn le 34, Step 3, using 5-
144" - (4- { Hydroxy-[1-(3- trlfluororrethyl benzyl)-1 B 3]triazol - 4 yl prmet hyl

} - 3- et r(§1+bromo>pazml) 8-nythylbbphaeolgid-carhaiichydy ahd)@w@pa«rhéelambmmmrldmaam d
( Corrpoun810376])Step 3: 1-(4'-{4-[(6-Benzyl-pyridin-2-yl)-hydroxy-methyl]-3-methyl-isoxazol-5-
30  yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 1, Step 10, using (6-benzyl-pyridin-2-yl)-[5-(4-bromo-
phenyl)-3-methyl-isoxazol-4-yl]-methanol and 1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester. Additionally,
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WO 2011/ 041461PCT/ US2010/ 050786 [ 00329] Step 1:

[ 5- (4- Bronp- phenyl) - 3- net hyl -i soxazol - 4-y1] -

[ 1- ( 3-t riwburoriametshy| benzyl )-1H[ 1, 2, 3]tri azol - 4- y1] - mnePhanusko10/050786

1- Bronmonet hy1-3-trifl uoronet hyl -benzene (0.0491 g, 0.205 nmol) and sodi um
azide (0.0222 g, 0.342 mmol) were conbined in DMSO and stirred at room
tenperature for 2 hours. Then, 145-(4-brono-phenyl)- 3-

5net hyl (l éohlé@bwhe@y&pbpsmtw@fezmyweidmhlqrgpaébéwgl(l W):w vsqehas|the catalyst in
| | 0. 017 | d sodi bat
(0 D03 Tyt R i REmh ARG Rt D e hCst i Fred ar room o o

t enper at[O[I3€’7]fSIEp 2: Thy sster Theem Sepc wanhywiaslysddowithd add hevosdiag cathd pagaénys

wor kup a urified on silica gel to afford the title conpound. [00330]
Step 2: escrl ed in Example 3.

144" 5 4- ﬂ%g’&ﬁ ?§ntﬁ§s1§ bi {- '[AJC@C{@EMWJ; Fzz-ﬁlleihf?ﬂﬁeh%fl? 11173, 3@ Rhz - 4¥' P

10met hyl } I soxazol 1) -"bi pHen yI] opr opanecar boxyl i ¢
aci d et hyl- neslt)d}-S lﬁ’ttbphlsethl:SQd)alblpgpenyi-4-hk} cgclope«hmmcammsylubmim n Exanpl e

1, Step , u5| 3%5544-

br ono- p hyI -1 soxazol 4-y1]-[1-(3-trifluoronethyl-benzyl)-1H1[1, 2

3 tri 82[63(1375} Sth‘ bl e @nyl)-3-methyl-isoxazol-4-yl]-[1-(2-methyl-benzyl)-1H-
1- [4-(4,4,5,5- tetranethyl ?“3 }éfdl oxabor ol an- 2yy]£ %) enyfl ¥

cycl opr dpésﬂdmmbﬂwl] meéhﬁml eRrhgqreésqcerdmgL@[tb@Bsmpd@@ épscgbecmeE@smm from
E;:Erlé)l e"%s S@ i;ng 385 (&});(?rﬁgg Of t%lll xazolté{1 yl]-%iroopc -%rieofj %1C1r| bed in

1-14' 44- t(r&n@ﬁethyﬂ-zl’me)thyltbe(ﬂlz@ey met hyl ) - 3- met hyl -i soxazol 5-y1] - bi phenyl-4-y1
}-cycl opropanecar bo %/I Ic acid (Cogi)ound 22) [00332] Step 1:
Bi pheny!106378) 18P 2414# odottbriayy-) 1-62-metinylthengyh-d 75| %31}r1|ah@t4mlr}.mlethyl}-

usi ng 5 ReRRa A& R AR PASHEE AT RRATG PR HE AR R P T

3- ( bi phdhylba)rerhgmeﬁjlmgnohh@piodedur{: G%ﬁBﬁzd 5t Eandle 1, Step 10, usmg [5- (4-brorno-
1-14' 44- (B 1 3-yl - hyd | -
bi ph]énylp(hrﬂI pgg ?}E}’]o%?%?ﬁéh‘rég’ %/tliylalanay ’B%ﬂ/[f igﬁggzg ﬂrYé%@F%n%l@@Sr di ng

to the pr gf@ldipg 8 tgﬁasfﬁéthﬁe[q 3 ﬂld@f{@ﬂ&}bﬁn ?%ﬁ@nylpe &bﬁir&&necarbo r}rlélc acid

bi pheny1- - (4- br ono- phenyl yl -isoxazol - t hanol and
1-[ 4- (4eﬂh§865tetetrarrethyl [1, 3, 2]d| oxaborol an-2-yl)-

b1t prgn SRR BT Res e siay uiuh B pdr ol uii riopOE < Beatsedye

cat al ystdegalu%ldql@gx% fest r aki s(t ri phenyl phosphi ne) pal | adi urr( 0) [00334]
Step 3: 14' - [ 4é henl {m\;droxy met hyl ) - 3- et hyl -i soxazol -5-yl] -
30bi %ﬁherfyxamply i @!m @bh—vﬁ‘éd&r 13rCihdorgch- ﬂupmala@ﬂ}vl)i H-[1,2,3]triazol- 4-

{4 -[4-( hy | kl(’%, ny1-4-y1
}- cycl ovgiro (g%gar%%%lﬁwgl a éﬁ ggﬁtbgﬁh E“qyaovyﬁe(l ? Xéé]ar I ved in
THF t hemchkl Ebrapéund/$)2011/ 041461PCT/ US2010/ 050786 NaOH (3N aq 3

equi val ent sé was added and the reaction stirred at 60 C overni ght The

react i orf04R8Y Sep keth-pBraiaophenyl)-damethy-fsossral-4od Hi-Gethdorq6-fitoro-

TFA/ H20/

Tag o WA LRERS Ruiddol SN ARRLR0I® Dropgre pocprding to the grocpduradescribed

rret hzysl }-1B-E]xemb},el 29, Stepdz abing 1y{$)(4h1r4nhe+pjnbn§4)-§f SiReydliopraegahedareyink - acid 5
[ 00336 1: 4-B h I 3- et hyl - | -4-vyl

[1 (1 ﬁ@?@? -brepomyd EE%BIOF@L}?@? “PEBEEBE- 4 S%r%t hanol - Pr 'egg?géoaccoﬂ ng

to the Hb@ﬁﬂ%éﬁzd?ﬁ[@'EMbﬁﬂ-(Z-@l@%U@mo?&beﬁy?Plﬁ [11253]%zol 4-yll- lcljydroxy-

145- ( 4- br ono- pheny1) - 3- et hyl - i soxazol - 4- y1]-pr op- 22yn- 1- ol
br ono- etrhgthyl b nwetnd- 1s<ﬂz@?0]95}3]3]b1ﬂ16p71 A-yl]- cyclopropanecarboxyllc ac1d ethyl

144" - (4- e{smd{)rerreLi ]é_céo]fai%g % Mle proc ul)e dlescrilbe[i M %X Illplellaépelp_lﬁz Xs'd?é*ﬁl-{l?f '}-3-
30 bromo-phenyl)-3-methyl-isoxazol-4-yl]-[ 1-(2-chloro-6-fluoro-benzyl)-1H-[1,2,3]triazol-4-
yl]-methanol and 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-

cyclopropanecarboxylic acid ethyl ester.
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met hyl -i soxazol - 5-y1) - bi phenyl - 4-y1Pcycl opr opanecar boxyl i c acid et hyl

ester: Prepared according to the procedure described in Exanple 1, Step 10,
usi ng [ 5-wo-2bricpssphenyl) - 3- PCT/US2010/050786

met hyl -i soxazol - 4-y1]-[1-(1-phenyl-ethyl)-1H[1, 2,3]triazol - 4-yl] - et hanol
and 1-[4-

(4,4,5 5-tetranethyl -[1, 3, 2] di oxabor ol an-2-y1) - phenyl] - cycl o%ropanecar boxyl
i c acid [M3RY1SteB d51 be csterdumBSiepS: wis @dfqibiée%@tﬂéf? aqid aeRosting topthg@eockdeeol yzed
to the acfé's&b%ﬁ%?ﬁ%rﬂﬁle%" the procedure described in Exanple 3. Exanple 32:
Synt hesi s of '

144" - (4-ExAyaiploxF: S)lnthasm of IJ[quql[TB'(hﬁ-llelﬂlwbknib/ﬂi-]1H-2[131.’{]tmmokl-yl}-yI pret hyl
}-3-net hyl -i soxazol - hen B’k’ﬁ 20 cycl opr opanecar boxylic¢ acid
(Conpoudtydzarjy-m@%bﬁ ‘B? pﬂ-@OXT éZVlB nﬂn‘&mﬁﬂ)‘/c PreRANgrathogyleagid,- v 1) -
[1-(3- trtf0 ugqe:ﬁ?yl benzyl)-1H[1, 2, 3] tri azol - 4-yl pmet hanol : Prepar ed
accor di ng to the procedure described in Exanple 29, Step 1, using

145- ( 4- HowBA- Sibp:ﬂuy[B}%Brmnmﬂlenﬁmaneilhymsyx:}zopnqp}-[zl—@qé-ﬂmhlmebenzyl)-

Tan (a4 3N E bl SRS AT Dl s o s P diserinedin. 4.y 1) -

met hyl } &aﬂ@ﬂé’ﬁ!@ Steﬁpk%ﬁ’ﬂg 15f5y(hlb1’6hﬁt1ﬁféﬁirlj@-ﬁiétﬁy‘blﬁb%bpﬂ)%m]gﬁ% hiog acid
ethyl ester: Prepared accor di ng to the procedure describe anple 1,
Step 10 andgrbfgn{onghyl 1,3-dichloro-benzene.

E{ E’Tﬁngﬁ}ﬁ sZt§P EEi TX ! 4-@9?%§ Fé]£¥ -l)elizyl)(-?Ht [rIIZfCJ;]'tl zrlz%ﬁgyr]}/hyg oxyy 1)-1

1- [ 4- (4, ftethyB-= S-m&l@flﬂﬁdmlzol[-g-yﬁvlﬁkﬂémat{ﬂl -8y @opropyiecapbetit]acid ethyl

30cycl opropanecar boxylic acid et ester. [00341] Step 3: The ester from
Step 2 \ﬁéﬁerh];?m)@ﬂegizflé@f@@gtt%ﬁleﬁ%?da@é’@ﬁ‘am?d iR Ex‘t‘fﬁﬁledﬁ Stkedtr wslaekré-bed i n

SxaP! 2 dppo AP Ay LIS oo g0 2 il

hydr oxy -mehimdl hadB1 pd4dhgs; S mmzdiyl 5t, y,.‘lz]dlb;ta;bbﬂﬂg/ﬂ 244 wphrayld! opr opanecar boxyl i
fSa((:llédeﬁcgo Pgﬁ’éﬁ?ﬂ% [ﬁggﬁélﬁhyi%&iﬁzol 4-y1] - [1-(3-chloro-benzyl)-11-1-

3[6 ;—C r2 | ﬁ]e[gﬁlhta}zs&:% ?rpﬂelé)@@%rr}?c}[hg gtefar ﬁgﬁ;gﬁjo@ﬁ&ptﬁ Ihdgid Qe oREnPIPRE P Bdure

145- ( 4- biceeribepg e Bydmpl8-3net hyl - i soxazol - 4-y1] - prop-2-yn-1-ol and 1-

Taq - ( a-1yannis 36 SHRRETERE [ -taP ety BprRA: i lamipp)sigms by smaasnl s -
3- et hyl fﬂ]Pr mhaﬁﬁL4-§r}yc!y)croka£r%xyﬁP§MaI(@Br@mﬂagey boxylic acid ethyl

ester: epared according to the procedure described in Exan*BI e 1, Step
10, 29si riGP3pB- Qtap bt brid'-[4-(6-Benzyl-pyridin-2-ylamino)-3-methyl-isoxazol-5-yl|- 1phenyl-

pheny1) 4’3 yﬁ%&gly)br&psa?l)é%%loxﬁhy é}Jld uhyq gstgp I‘%&S)argc? Qc%xgd)in t'Bl_tLé' pl%cgcluré lazol -4-y1

] - met hano

1- [ 4- (4, des&itdtie Examplehnl| St[eﬂ:QSuQﬂlQﬂQX’é(bQﬁlﬁh@B -detid) sphebl 3yl ciphapt-apanecar
boxylic acid ethyl ester. [0 Step 3; The ester from Step 2 was
hydr ol yﬂéhcx@nrﬁ@nawhowe@% %]@’Heéte]fﬁéi%bﬁ%?éf&ér@omsd’é@é}ﬂﬁbed in Exanpl e 3.

Ex I
T AT UB AT el frgm St 1 s bycrolyad 19 theaqid pecording g thg progedyre o

- 4- yb) - cdpsctrdmdmpﬁnanplleﬁoxyl ic acid (Conpound 26) [00345] Step 1:

Goscr | bOHATRP S SIEHS OBl 13- UG LS a e T bpoRe e
phenyl nﬁﬁﬂﬁéiﬂ”ﬂﬂpcyﬂgﬁghﬂﬁne&qgéﬁﬁic sl CEmpduiRESHY 1- 3- br ono- benzene:

( 3- Brono- phenyl )*- phen met hanol “(from preV| ous step) was dissolved in

di et hyl [ea3BgrSté0: i~ [dﬁ(dilplwlysl-éI-ylammo)vﬂameﬂd{]ﬂ&bmzdfﬁwﬁd)lplmnal-éﬂdbens| on
of lithium al um num.h I nd um num chloride (2.11
o 16 misFloREpPbRpRié pEa kT e perpee e AR b P A beE [ o; 1
hoursp25 ih EBmpRA 1e8tdp@, Gsifig 104e@CHEoW-Mbth ?mox%@tssﬂp%hé@qutﬁ]st andard
aqueous wor kup. The crude product was purified via silica gel

chr omat cyelgprparaaguxEioadd cthyhestersad p3- brgmafblbb@yt he title conpound.

[ 00347]

(3- Benz;}@lp(ﬂeny P #4509 S B ShRenyd o ops P e a4 5o g [ hEBEYS S hE

1- Benzy ldcserivedrimER@ngede (0.811 g, 3.3 rrm)l) was dissolved in THF (2 nl),
30 cooled to -78 C and then n-butyllithium (2.0 Min THF, 1.65 m, 3.3
mmol ) was added dropw se. The reaction was stirred for 15 mnutes then
warnmed to 0 C and 5-(4-bronophenyl) -3_-6r§e_t hyl -i soxazol e- 4- car bal dehyde (1.05
g, 3.96 mmpl) was added. The reaction was allowed to warmto room
tenperature while stirring for 1 hour. The reaction was



WO 2011/ 041461PCT/ US2010/ 050786 quenched wi t h aqueous amoni um chl ori de
then submtted to standard agueous workup and silica gel chromatography to
gi ve t he wotba/momspound. [ 00348] Step 4: PCT/US2010/050786

1- (4" -{4-[ (3-Benzyl - phenyl) - hydr oxy- met hyl ] - 3- et hyl -i soxazol - 5-y1}-

bi phenyl - 4-y1) - cycl opropanecar boxylic acid ethyl ester: Prepared according
to the 5 procedure described in Exanple 17, Step 1, using

( 3- benzyiixampla ¢8) Swthesis pbindd pHeBinhenyb4ndamine)3suetndisoxagoliS-yit hanol and
1-[ 4- ( 4, t : ' - -
phEany(l] bél}'??"?%}“ %&%@gﬁ'ﬁd&%&ﬁ%@aﬁ %f%?‘ﬁ@?%@@%@xf%wm Step 5: The ester

from St gpo3di|vitep by th{e' z@iphenyl-deylamith )8 metldiligxhvolt gl | pigicadae/ldescr i bed
in Exanpl e 3. 10Exanpl e, 35:, S}/nt hesi s_of . .

1- (4' - { £YcloprepaneerrhoyyliGneid sty ester: frrsparedratcniding ©.the ppgpdure described

i soxazol;: 1P &= Y ) raCMCl R EOR 1 I CorRGd ampeund 27)
[003%0] Hét%é%ﬂ@em?}-’ E%%‘i‘?%? hou %@@? I%g%g{esﬁgaﬁélrlrg Aggﬁpgggfsﬁﬁgﬁnf de (1.0 M
in THF, @Oloptopag@arhwalylic wad ctgtiedertand 4-lwomethipiengf. zi nc chloride (2.73 g,
20 mmol ) in THFE (20 nl d the reacti ated to 50 C for 2.5 hours.
The sol UPP3eH #&%gt ﬂﬁ%egéﬂzfné%n Siﬁpl%?f%‘g&%’%&;mg@? T BrfopTng o e procedurd

3, 5- di brpygigeyhih ¢knaple3. 07 g, 13 mmol ), copper (1) iodide (0.0148 g, 0.78
mmol ), and (1,1 -bi sI(Jdi phenyl phosphi no) f errocene) - di chl oropal | adi un(11)

(0. 048 dExampls 4Andynthesis TH-(4'26-Mieshyl-#Hé- B tuidtuosomethyl-phenditpyidBo2C f or 48

pur i 1 e OmEREZ R O BBkl o PaBb AR S AR bR B Ve e

title cqmpoey I'Bigp 204 A3 TetrahRPhyd-2-(3-trifluoromethyl-phenyl)-[1,3,2]dioxaborolane:
(5-Benzyl - pyridin-3-yl)-15-(4-braonp-phenyl) - 3- net th- i soxazol -4-y11-

met hanol Premirgbaceonding tortheBrasodyre ﬂﬁ@rlg@ﬂ axagpla 1 g¥CpRorsingnbroaniassol ved in
THF (10 ) ( . 3 gnesium chloride (2 Min THF,

0. 96 mt@h%%%nﬁ?kﬁm%ggg dgg(pﬂ%g%iogg%g%'the reaction was allowed to warm
t 0 r oom[bespg)eStap At 2-Broohosé-(3-tidfludr@methyiephienyhassiridinedtrepdBadcociimgitoed no

reaction so an ,additional] portion of i sopropyl! magnesi um chl oride (1.91
mol ) wd8C BrrdedTa _%PCflﬁg? Ing@@mpé%leﬁﬁp f@&SI%r{‘g?ﬁbtﬁVar&?tﬁngjﬁ't enper at ur e.
Anal yti qak RSl phény PAL £8 aPﬁroPJn@%ﬁ@??é-cﬁB%otél%ﬁPi@(ﬁﬁé.'gAllﬂirirti‘f_@l%llﬁO@!le-d to

-78 C and n-butyl'lithi'um (2.5 M hexanes, O. ) was added.
The r eadtis(diphwadplaisblownerferracest)odichlommrliadiomdI)Gvashesd as the catalyst in place of

5-(4-b - 1) -.3- hyl - | | e4- bal dehyde (0.610 g, 2.29 I
vvag ad(rj3%?ﬂ£§?r{]1%8%¥18%%Fﬁﬁiﬂﬂiﬁﬁﬁﬁgmgd 'f grvvgr met)(; go(room tgnperatu;nén.) 2I'he
reacti ongiyes Stuls:Bs:hw_-{B‘Lmtﬂjmr[ﬁ@hﬂﬂd&%@ﬂlﬁipaedg?j@gﬁqnﬁg%ammo@p and

e

then purified via silica gel chromatogr thy to yi he title conpound.
[ 00382] isxagolss-yli-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared
1-(4'-{4- - Benzy| - i di n-3-v1).- r =3- et hyl - i soxazaql - 5-
vy bi prehy BT Bl Sadip bR A8l b Tt B
accor di rigoxta@olt 1¢1)-hppeagdduy e -dekprdpagctatibxiiangt ethl¥ cst&tad 21brobi61(B3-

(5-benzyl - pyridi n-3-y1) 45- (4- br onophenyl) - 3- net hyl -i soxazol - 4-y1] - met hanol
and trifluoromethyl-phényl)-pyridine.

1-[4- (4, [ I ' - : r necarb
oyt 1 ¢ AT SE I P rom Sy EEhAIRApHR-GIo o ta RIBREM HE pRREERED
hydrxol y zdederibedtimExampld 3accordi ng to the procedure 5described in Exanple 3.
Exanpl e 36: hesi s qf , . S

LT - (Aot 0 TRk 3 TV et (6 phyoy |- gyging2ylgmino)-isoxazok 5

hydr oxy- v134-pt D SORN ikl ad4¥iLPcycl opr opanecar boxyl i
CyaCi dy(@%{ﬁé}}g 42 g];} AP'%%?EW& glg)o%:yﬁé-laﬁ (ebRIpYund4¥yPcycl oprop y

[ 5- (4- Briomo7ifitepy! 3-BometGrphendeapyaadhePrppired agebrding ththopwcbdurey| ) - 11- 1-
10LL 2, SRrhaael FEUbRTPLAANg! iy SRALELnARRN A td S foRiBeSIA" ©

145-Hp4- oK @imoriMe Y L)-bay( dBh gl ph @drrofteich] di el SR ptad lwaRdedlas th
brom())mat hyl-%;cgi %r’ o%ﬂ?e@p [Oglggg(? ‘HStg e:I)Z‘: P furdIBlw ecas the

1[4 - #3ns (oplar oftersesiphyyiphosp hinowaBydismeiol - 4- yi phydr oxy- et hyl }-

3- et hyl -1 - 5-y)y- 0i Bh -4-y1 car. [ i. I
o T e S T e T S R S T
10, usi ngylieytKpBEspaieearboxylic acid ethyl ester: Prepared according to the procedure

phenyl) - 3- et hyl -i soxazol - 4-y1]-[ 1-(2-chl oro-benzyl)-1H[1, 2, 3]triazol -4-y1l
] - met hanol and

1-[4-(4,4,5 5-tetranethyl -[ 1, 3, 2] di ox_a%qr ol an-2-y1) - phenyl] - cycl opr opanecar
boxylic acid ethyl ester.



[ 00356] Step 3: The ester from Step 2 was hydrolyzed to the acid according
to the procedure 20described in Exanple 3. Exanple 37: Synthesis of

1-[4' - (4-wpRo(04Cslior 0- benzyl)-11-1-[1, 2, 3] tri azol - 4- y1PE€T/US2010/050786

hydr oxy- met hyl } - 3- net hyl - i soxazol - 5-y1) - bi phenyl - 4-y1Pcycl opr opanecar boxyl i
c acid (Conpound 29) [00357] Step 1:

[ 5- (4- Br ono- henjxi -3-nmeth i soxazol -4-y1] - [1-(4-chloro-benz 11-1-
25[ 1, 2, eperibgdon aalpplﬁrﬂés ﬁéﬁ& usipg éﬂér(écﬂnaeeﬁrlaﬁthgl tsgxatZﬁlaSml)o@eéqxwé

d b

Ta5- (4 BRI S St PR i (SLEMhd 2 bgmose-ghonypuraging. g 1.

br OrTDrTet[bm@] StepBoThe mﬁzfﬁnﬁ Stdp@03aBhydsblgpedto the acid according to the procedure

1-[ 4 :%84 Chl or o-benzyl)-11/41, 2, 3] tri azol - 4-yl phydroxy-net hyl t 3-net h

yl -i soxafifé‘F“ QQ)EXHPB]ﬁényI 4-y1Pcycl opropanecar boxylic acid ethyl ester:

32:’:}??;@%@% @'rirgf_sﬂﬁhkﬁs bR (PLBCALHIyE- 4985 HenYRFL 3,9 R1BIROE2-Hlamih6R 10,

]phen%/%) 1&|>m01h51-[yl]ils'phaw&yl}-ym}lo[)mp@nemboxﬂicmmgﬂ()mpoulidlélfﬂ, 3]triazol-4-y1
met han . .

1-[4- (4, [91048"];5%%% e Ryame-phenyhy-drmshylisgragol-d-xir(S-phemd-11 -3 exasids8banecar

boxylic Ziyl?-finﬁh&\/é (4?18?&{10 ph&?lﬂ%%l&ﬁ&?@h%ﬁ%@h@@&&% gl B3RSt ep 3:

rolyze

The ester from Step 2 was h to the acid according to the procedure
descri beticthylamieng| mL37.2 m@lam dipBenylighosphass| azidsf(1.98 g, 7.2 mmol) were

ﬁygfoxy lict(eﬁ)rl1 &Ojf'ﬁe%ﬁéggnﬁ“) %ﬁ%aﬁ%(ﬁoéjolof% f%igﬁeﬁ ttF§'4 ?Z/I%:B%:Ci%ol}‘l&ll& apl)za%ecar boxyl i

c acid X0 WQ@&OB&)&S[&@@%&]& sﬁﬁ@@F& itiof Shd khe reaction was heated and stirred for
5- (4- Brom) phenyl ) - 3- et hyl -j soxazol - 4-yl pprop-2-yn-1-0l: Zinc triflate
(0.75 g,2 bous. nﬂﬁl)eact(oysvasmyleéﬁp ﬁptrmttqew«éﬁfn@avs warkup. 4he grudp n@iehah| ) and

t t hyl I t
112t oy o QT MR S A RMEIR ARy 3t oo
added andadibe wasdecitcdro 10 1G evzi:rlfn(ght Iﬂle]ﬂéadmnl:ﬂzae cbbled and Worked up and the

5-(4-Db h - | -4- bal dehyd , |
ad((jelé ;%g'si@lﬁ)ﬁe‘gg %ﬁ{th e&rfrpenise yqargé*fﬁ&a% 2 9&3&%@?@?5} e%‘% %nwa"‘é" ) vas
reacti OﬁodIhﬁtS{Eﬁz"Vﬁs{4'D¢3LRe/lfe¥lf‘)§l4g(5 @gem p §a &%hla%br@ Waxamg%ar% Et 0Ac

in hexanes) to afford p WI . 5% as measure
anal yti daphﬂmlﬂaaﬂ}-leﬂl@r({p@ﬁ&ﬁﬁ'poﬁtlmcm ethyl ester Prepared accordlng to the

R -[5-(4-B h o | - 4- b I
1511+ 1. (PO OSTIRATOR 19 ES RS G - by B e eeiosp TR PHE SR BekaLr e
descri beﬂyl‘]-@S%ﬁ@rﬁm[? 321?@(21@1&81 -Ay)Ushing and 1-[4-(4,4,5,5-tetramethyl-
(S)-145-(4-brono-p 3- et hyl -i soxazol - 4-y1] - prop- 2- yn | ol and

1- br?@rm ;3@4102211@,(}1;1)]@1&@_3&@9@@13@ C}{cmpe@l@pcy ¢ acid ethyl ester. Additionally,
144" - R I thyl}-3
14 Ak U SHATET e el Rs SRRl N AP gy )

20ester plﬁ’e&ﬂaétﬁﬂhs@@l@)ﬁé@lmsplﬁn&)@@llaﬁlﬁ@ﬁ@ljUI‘e descri bed in Exanple 1, St ep
usin

R) 45-
(4 br ondgﬁgn@ 1933Th%@%§r|frqr§ o¥eRZovauhxdrolyped toshegid pesopting {prthe precpdurg 31t ri
azol - 4- yd}l;qgﬁgﬁwﬁﬁz&h fand

1-[4-(4, {etranet hyl -[ 1, 3, 2] di oxabor ol an- 2-y1) - pheny1] -

cyclxmpr dfmamqniaﬁbo&yﬁﬂlesmof BH{ 4t [a5-Ratzel-[1,3,4] oxa{lid@R6B1asiiap)-3-mekhel-est er
e e S R
1-14" - (4oekbsh- stép‘i ﬂl&Wl%‘b@ﬁ@@@&iﬁ%hré'z}dé‘Pﬁlémﬂ a%h&é had et x&&r (52 333

hydr oxy-met hyl }- 3- net Hyl - i soxazo bi phenyl - 4-y1Pcycl opropanecar boxyl i
c aci d (MorhovasdiBolved 0OBBUIZIBE kyplrdte (25 mL) and EtOH (50 mL) and the reaction was

5-(4-B 3.4-di chl b 1) -
bo11 1 (BB F ALY RERERE Afarhbune beabituthg FeoRRarERO R dr o
descyi begfordtHetarRogpélad. St ep 1, using

145- (4- br ono- phenyl) - 3- net hgé i soxazol - 4- - prop-2-yn-1-ol and

4- br oo rig4pd) 18 tst_pz -Benzyl-bL,Bdinxadiazol-yml)p 1 fmmnmm&mwl@smel-

4-yl]-amine: Prepared according to the procedure described in Example 51, Step 1, using 5-

(4-bromo-phenyl)-3-methyl-isoxazole-4-carboxylic acid and phenyl-acetic acid hydrazide.

-71 -



[ 00365] Step 2:

144' - (4-1[1-(3,4-Dichl oro-benzyl)-11/41, 2, 3] tri azol - 4-yl phydr oxynet hyl | - 3-m
et hyl - i sow@zol/@E1461) - bi phenyl - 4-yl pcycl opr opanecar boxyl PCTASR@A0B5GT$6 est er:
Prepared according to the procedure described in Exanple 1, Step 10, using
[ 544-

br ono- phenyl) - 3- net hyl -i soxazol - 1- (3 4-dichl oro-benzyl)-1H-[1,2,3]tr
i azol - 4-19Hps] e Bhhrid}[4a(ScBenzyl- [1 3 4]0xa iazol-2-ylamino)-3-methyl-isoxazol-5-y1]-

cyol opr SMRESEN SRR e R S s Pt BN e 1o

St ep vm&ddyﬂ:r@bgrlztmd ih Exﬁﬂnpleﬁlc Scbpal@cogldg (Gbémxyt-hie3, plozadidiu] - 5zll¢-$ﬁ4(4-bed in
40: Synt

1 4 4 l{r?tp? Qﬁg@gg)};neft&yl(léw%que% HE r?ﬂln%ﬁ‘%h[“ﬁ’ﬂ 5,5-tetramethyl-

10 1 2 t3r4 -

cyE:I gpr g]Fl) gnéglgrglﬁ)%oi?/%%lgngc ?Mét%y(’]g %ﬂup%/o A C}Janb ?d%ﬂ%ﬂ Qét@[h A tlolllian};L]

((S)-1- E{ﬂ;:1hbrsé;hlbi;dnprbemmferch@m)-rde:hicﬁoﬁalgdluﬁmlo) wmsm!;e)d awahe cdaest o a

suspensi on of. tr el i . 19.8 mml) stirring in ACN at -15

C. 'Fl)'he R 2%10&@6?%1“%%%2“@%?‘13%@“05@ %8%‘?%‘%1‘1’%@? ature and) stirred ?or 50 m ntues

then COfi[b(ﬁ%]me 35The @ tFbrh B} (4+s)/aslhﬁi? ?yédetb hRORid bdoofdiflg toltBe hroveBink Was

added. reac ion was all owe to warmto -10 C over 70 m nutes and was
t hen guetestiéwdvn ERasplo 3and subnitted to standard aqueous wor kup to afford

L1 b ARG S RS R AN S OB

et hyl) hkﬂﬁ;hzars%kt}rblpﬂa{w%ylb-@yabbmp@hecd?bemrmlcamﬁﬁom 4%) the procedure
described in Exanple 29, Step 1, usi

(9145 0B pirdyerp- lsmngw hrogdes 2oFugraybynzpl bigmidy- 4. 6129ameroD).
10 (4 ] TR o5 IO R | R RERT R mrad 3 mapel sz ity

met hyI } -TBHretthyll) asd kel toSrefidy etairpigbn yA fe- cys&zljmg:y sdlofieropithe cde bopdundd aci d
g lelsl(z)Svs%t %tlad @;ﬁ@gfsdusgg ﬁgécg[ yna%dtlgmge 1at£{1 ?1? ‘Slelillregt s?e%scrl bed in Exanple 1,
(4-Bromg oms; Yt szmemﬁLs gﬁﬁﬁai@berﬂzyy)lllylﬁdmé(B)soﬂaneﬂ%m’Ifru%wwéazyﬂzﬁfc[ 1,23

triazol - - net hanol
1-[4-(4 bztolﬁ;d?ﬁ W@tarddaétoh%m-d[brpmpzﬁ]ydlduwa(lbdﬁ@, aa7 2apdl) thpheny 1] -

cycl opropanecar boxylic acid ethyl 00370] S 4. The ster

7 om & dB ARy Py B e B D a2 8t Ribin iR bt iiigaction
30descr ihgthchidd BX88PE Fordt héurd ”Rkt@r &blinSydi sl $a®hdded to the reaction and it

1- 14" 43- Met hyl - 4- (6- phenyl - pyri di n- 2-yl['am no) -i soxazol - 5-

y1] -39 phegsydondenjrpjeddg apaphppshe Ehe ﬁibszaygftlowad@emie(i@gmﬂwnssf siliggeel for

2011/ 04 4610 ] Step 1: 2-Brono-6-phenyl-pyridine:
2,6-Di br om:l;‘lcgénqg%%o%%%gnge C%?Q%éamml ), phenyl boronic acid (0.620 g,

0. 508 n1oi4poraStep som(ummm(uqnabﬁ) beénAyiapyrididR-Manine]- B ntkithgloikyedol-5 MeOH
(10 nmL) and tol uene m.) and the sol ution was degassed w th bubbling N2
(g). Tet}flhleﬂ&v@wlrw@mm&meﬁ%l)bp)éyllaawqﬁtla)l egtgr:1Fropayed acopndtingiphy was
5added 0 t [ t he
reacti o?ﬁ%\/i\c/aetgngeu ergn&?[%elg to st fa%%@ %pazé]hls'lelg%l?4 %{?ghg? etﬁ&fﬁ %Bgéyyl ica
gel xshr dnplicagl-dqyhlycytctopgopaacdahleoxtyiit Iaeld@dryﬂ)esmchnd[mﬁk&ﬂﬂ)]é -8-poid-benzyl)-

1- 14" 43- Met hy1- 4- (6- phenyl - pyri di n-2-yl am no) -i soxazol - 5-y1] - bi pheny1-
4-y1} - cy¥r¥Popanecar boxyl i ¢ acid ethyl ester:

144" - (4- /6 OStg'[]‘) ﬁeﬁ“ﬂé’&s'té%g@p P ¥sMydrolyzed to the a01d according to the rocedure
10bi phenyl -4- cycl opr opanecar boxyl | C aC| d ethyl ester % 8 . 689
mol ), Zlcherdred-i6Example 3.

Example 54: Synthesis of 1-(4'-{4-[6-(3-Fluoro-benzyl)-pyridin-2-ylamino]-3-methyl-

30  isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 46)
[00411] Step 1: 3-Fluoro-benzylzinc bromide: Prepared according to the procedure

described in Example 53, Step 1, using 3-fluoro-benzyl bromide.
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phenyl - pyridine (0.1457 g, 0.62 mml), cesium carbonate (0.2694 g, 0.826
mml ) and ()- 2,2'-bis(di phenyl phosphino)-1,1'-binaphthyl (0.032 g, 0.052
nmol ) werwodbsigai4sed i n tol uene (3 nL) and the sol uti onpPeagSdegasEee wit h
bubbling N2 (g). Tris(dibenzylideneacetone)dipalladiun{0) (0.0158 g, 0.017
mml ) was added and the 15reaction was heated to 110 C for 24 hours. After
cooling the reaction was submtted to standard aqueous workup and silica
gel chr dA4ad gYtem Ry 2Ry orror &y 3 flupeo-benayd-paiginenkrerirod acording epthg:  The ester
from St I h r e descri bed
i Exarrgﬁ%&g%&egér%p eg Zf‘%gi}%tstﬁégte bﬁmﬁ@ﬁg Abfohd 19yr§cﬂ§e L84

1- (4 {4m$£ﬁzﬁehﬁymdeyrldln 2-y1) - hydroxy-net hyl ]-3-nmet hyl - 20

i soxazol %% bi.phe b% cycl opr gpanecar boxyl.ic acid (Conmpound 34)
[00374] lgm% fep 31 kéﬁzgﬁmaé Igfé-heiad e idin ey smipel et tiretel 85 g, 1
mol ),

t et ra5k| r%?ﬂéﬁg y‘I‘ 880@6 %pnglc%@é)& Kﬂﬁfﬁldje(t)lﬁglegﬂer ,ﬂgg%imo}% ﬁ’%]\g)rttlalepl aced
in THF (pTSCem'tm)e dendiliedan Edaﬂnple@ﬂ Slepdlg ugitg ﬂ]dﬂl‘F(é-arﬂihe-SFmamtyl rsnxemoieﬁtyrl)e was

cool ed, ;submitted to standar ur d on silica gel
o af tor SR BLr ST BN D abe v dpbpvist T Pbroi - FioR bchiy):
(6-Benz¥%m@ﬁk|d|n 2-y1)45- (4- bronD phenyl) 3-met hyl -i soxazol -4-yl p

met hanol " Prepared according to the procedure described in Exanple 34, Step

3, usi ng0®l4](S¢ebﬂoﬁbe p%@rrfyom Sgprievhyhydrelyzeiltoltee acid agdording tryilie pravgdure
2- beLrazy o rg) ém ne. [00376] Step 3:
1-(4 41f? enz ﬁéldln 2-y1) - hydr oxy- net hyl ] - 3- net hyl -i soxazol - 5-

30yl I - blmmbss )Tﬁth@Si§bD P PANGAAERIasNI-benADL sy rediiyd-ylaaiies]-3-Rieepar ed
according to the procedure described in Exanple 1, Step 10, using

( 6- benzyiboxggel-HvH- lzppqr)ywxl)rxwlehwaemar}mgdww(CQ@B&%MM y1] - et hanol
and

1-[4-(4, 910,4£1>5,]58-t? %tl 'r‘érﬁla yIlfef,z?]s{zg]c&frg)l?e{%%rpgf%aﬁ (&accfsdl%teontgifmg% 1r(e)pr opanecarb
oxylic ammdﬂ&ﬂmyExaﬁpbﬁ3 Sﬂﬂutummghﬂywn)Wﬁth&ﬁhﬁ&i461PCT/U82010/050786
(1,1 -bis(diphen hos |n 4ferro ene dICh|O all adiu i S used as
the iGat dI%el StEP éi -flaRTSPen4 h@ﬁwlaﬁ FRATRS fErr 13%1 f:ﬁ? [00377]

Step 4 fh&daRt cf‘erscriﬂeﬁ% E&%%%I% 5‘@a§teg>2d{1§h%’ é%ddlB&n{J‘?%eshéjarﬁ&P 9(191'0“9 to the

procedure described in IS
144" - ( 4-Yehydriox prdniid¢.2- net hyl - benzyl ) - 11 1-[1, 2, 3]tr|azol

Y e i e 8 L SRR g be by VARSHSI 9.%;e?ﬁyaﬁ§g,9afz9£§.y' c
[ 5- (4- BryanBiiheay ai%yl):}cyﬁﬁ)tpm{ anlee@&Plic dcidl bihyl eEtIar(lfre?eﬁ‘E@h{écoﬁﬁﬂ ¥ the11- 1-

[1,2 3]triazol - met hano Prepared according to the procedure descri bed
in Qeanmr@ceﬂg@giescgﬂ@g n Exg@p}@g’ll Step 2, using 1-[4'-(4-amino-3-methyl-isoxazol-5-yl)-

145- (4- li §P?rgﬁycyclqin Qéﬁrb gg‘%‘éﬁ eg%yé%s']tgr: a{%lrci%l%nyor-]6-%4-%|1101%0tgenzyl)-

br omomet h Zene.

144" - (4-dyirMehcoxy- [ 1- ( 2- et hyl - benzyl) 11-1-[1,2,3]triazol -4-yl pnet hyl } -

3-net hyl -i soxazol - 5-y1) - bi phenyl - 4-y1Pcycl anecarboxyllc aci d ethyl
ester: PPUHYHHeP écwf eﬁtfﬁgfr% Stdped wa&)@éﬁa@wcﬁ@éﬁf‘r 3 acGoFdifg Enthr @ropedweep 10,
using AL dTRE O Brample 3 |
15phenyl’) - 3- net yF-lgoxazoI-4-y1]-[1-(2-nethy|-benzyl)-lFL[1,2,3]tr|azol-4-
y1] -a5et Hewamhplasd: Synthesis of 1-(4'-{4-[6-(3-Methoxy-phenyl)-pyridin-2-ylamino]-3-methyl-

1-[4-(4,4,5, 5 gnet hyl -[ 1, 3, 2] di oxabor ol an- 2- - phen - cycl opr opanecar
boxyl i ¢ i§agols 'Pii} b‘ggf'b‘ﬁ %‘é@%@@}r"@ﬁ‘éﬁc%’%‘”ﬁiﬁ é‘il é& ’EP%'@%% 2 was

hydr ol yzsteip tlol—gi" 46 @- M%ﬁﬁfx?lﬂ]ﬂn&ﬁ ﬁy?ﬁilﬂfz%%ﬂﬂ{(ﬁ ﬁﬁéﬂ{ylﬁﬁﬁak& ﬁ%ﬁmﬂ e 3.
20Exanpl e 44: heS|s of

1-[4" - (4iphany ﬁ-ﬂ)fhmlmpmhwwbonéwmm ethiyd ¢ster2 PBIperddaw odrding to the

procedure described in Example 1, Step 10, using 1-{4'-[4-(6-bromo-pyridin-2-ylamino)-3-
30 methyl-isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester and 3-

methoxyphenylboronic acid.

[00419] Step 2: The ester from Step 1 was hydrolyzed to the acid according to the procedure

described in Example 3.
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yl phydr oxy- et hyl } - 3- net hyl -i soxazol - 5-y1) - bi phenyl - 4- y1Pcycl opr opanecar box
ylic acid (Conmpound 36) [00381] Step 1:

[ 5- (4- Br owo-2ptienayde) - 3- met hyl -i soxazol - 4-y1] - PCT/US2010/050786

[ 1- (2-chl oro-6-fl uorobenzyl)-1H[1, 2,3]triazol - 4-y1Pnet hanol : Prepared
according to the procedure described 25in Exanpl e 29 St ep 1, using

145- (4- br ono- phenyl) - 3- net hyl'-l soxazol yl] - 5) -1- ol and
2- br ororitample 7 hynghesigof 1-idrld- (ﬁeli%mbph«fro%»% ér@sthz/l-lsoxazol 5-ylI-

1-[4 triazol -4-yl phydr oxy-

met hyl }ﬁgi‘]’ﬁé‘} hylﬁpsg&gg%pabg&rf? %ﬁ%ﬁ%n}dy é%{}%zd %})opr opanecar boxylic acid

et hyl eS[D(EIIZO] Step pat-€4'- pe@GoBélizy i phenylinginy)Jcadthyd-ishaazeli P elf-biphenyhaplle 1,

Step usin

30br oND. cgﬁ’é’ﬂyﬁglaa[@%%{owllc pdd ethyd estgr Prepgred pesopdingfoghe pracedre dperPed ) - 1+ [ 1
, 2, 3stri 1 I . . -

15 o B e i o UARP L B raie ety ool Syl biphop-4-v1-

cycl opr apahpm@amquyha@mdi e‘éﬁyh@ﬂter@aﬁéFbenzflGDBﬁmjo-&:IEpneS The ester from

Siep 2 ERal gy Teo; Lo dhe cacl o, ackordlng: {9t DS RQSEISndsRsthhed 1

1-[4' - (%e%r%eﬁZnﬁx%?lléboro benzyl) - 1H—[1 2,3]triazol-4-y1]-
hydr oxy- met hyl } - 3- net hyl - i soxazol - é/y) bi phenyl 4-y1Pcycl opr opanecar boxyl i

¢ aci d FxmuplooBnavEhysis 0056} 4563-Cvano-phenyl)-pyridin-2-yiaminol-3-methy -

1. 1t T e RARpBpa b btvtic ekt (oA 0 oCocur b
descri bgg4b1) ﬁzspmp1¢4'2{9| [6§%E!Dyziln0 pBényd-pyridin-2-ylamino]-3-methyl-isoxazol-5-

145- ( 4- br onp- phen ) | -i soxazol -4-yl]-prop-2-yn-1-ol and
2- br onorigt- hW!Ey x| )mbpéowmxyhggggggg]l egpé.pPrgpared according to the

1-14' - 1

me'E hyl t%é&é&i%l %2(}@? ?@gggégﬁg%{}l%q) )é?)%p Joé{ﬁséﬁgi f}] té‘ §/ opr ﬁpgér?@%%%ﬁ c aci d
et hyI eshehyl- 1E’asﬂpalr £4dl1]adploong-Agl }- wdlb;&opdmcaﬁmﬁlcdeﬁbethﬁwer mcEXarrpI e 1,

St ep 10, usi n ﬁ@tp .

bro -plféﬁ%ﬂh aylRgiopifacid oxazol - 4-y1] - [ 1- (2, 6- di chl or o- benzy1)-1H[1, 2, 3] tr

i azol - 4-nyibs; STep happl es%}cfrorn Step 1 was hydrolyzed to the a01d accordln%to the procedure
1-[4-(4,4,5 /5-tetramet hyl -[ 1, 3, 2] di oXabof ol an-2-y1) - phenyl]

15cycl opiescpdndmaEbmyllelk acid et hyl ester. [00386] Step 3: The ester from

S < RO RSB At sl SUR LIRS AR A S
1-14" 44- lé&ﬁ%%%i} myshe@m)a) XY @0hFpan ScaFBbtic-d kP i@apond 51)

yl phi phenyl opanecar boxyl i c acid (Conpound 38) 20[ 00387] Step
T Pl a SH4p (61 66nid by ietions Dhehaiiuoiio ool Lo b Baga Ty ey |

2-y1) - oyl or RRANEEA Y hEcaRR RN 51 Blor, Br&ARLATeARRRGING to the

procedure

144" - (4-po¢odarodcl&itedlin IESL@mpIéCﬂ Seepylh) uaﬁh@ ﬂle{ﬂy[4r (E—bromo-pyrldln 2-ylamino)-3-

yl] - cyclopropanecarboxyllc acid ethyl ester and 2- benz%y 6- br ono- pyri di ne.
[ 00388] rmthﬂ-@oxamlewﬂt@p gy bys-eyclaprapancrirbipwilisasyl athyliepter ard 4 accor di ng

to the gﬁg d in Exanple 3. Exanple 47: Synthesis of
1-14' 44- %Iﬁ he g amC{r%lig) 3- et hyl -i soxazol - 5-y1] -

bi phesny|[evdi244 ]Stepycrb@emafm Stdpolxwyhd leydaclyded tGahgpanid eecd8jing @OB8 procSthap 1:

1- 14" 44- ( Bi phenyl - 3- m no) - 3- met hyl -i soxazol - 5-yl phi phenyl - 4-y1}-
cycl opr ﬁ?gﬁ%gﬁwg@%am d ethyl ester: Prepared according to the

pr ocedur b b . - -
Naq (4 ]gxnﬁ%l@ 36Dr‘r§ tﬁ@%lf‘goxgdz’g:{e[g‘%ll;l@%ﬁg lzenn}?‘l')?bjflgdm -2-ylamino]-3-methyl

cycl opr apxmaeclaﬁ-bl}xlylphen)déryl)-eydyprmnetrarhaxylk deidberbpepineh§2). [ 00390] Step
2: The est ro t ep dro dtao.ih Ci or to e
or ocedunb/gusuPs gl R eeafente-BhiTonb ot Binhef Susybyr Gatab™
30  yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 1, Step 10, using 1-{4'-[4-(6-bromo-pyridin-2-ylamino)-3-
methyl-isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester and 3-

fluorophenylboronic acid.
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Exanpl e 48: Synthesis of

1-14' 44- (Bi phenyl- 4-yl am no) - 3- net hyl -i soxazol - 5-y1] -

bi phenyl -Wwoybi/aysh opr opanecar boxyl i ¢ aci d (Conpound 40pCraB3@ojsB8ep 1:
1- 14" 44- (Bi pheny1l- 4-yl am no) - 3- net hyl -i soxazol - 5- y1] - bi pheny1-4-y1}-
cycl opropanecar boxylic acid ethyl ester: Prepar ed according to the
procedure described 5in Exanple 41, Step 2, usin

144" - ( 4-18M4p¢ Step ﬁae”{hg,pst@rsfm &ip- lwwbyc@@lpjmfy|th<nfacyc1]1c:cord1ng to the procedure

cycl oprop acid ethyl ester and 4-brono-bi phenyl. [00392] Step
2: The es &%%?rlg%él{@%% was hydrolyzed to the acid according to the

pr Ocedurléxzﬂlqﬂe il bSythlleEliﬁIchl &436- (EMEﬂioﬁy%enﬁy-ﬁbtyhﬂﬁi-s-}dimmo] 3-methyl-
1-(4'-{3-I\/Et 1-446- g3tr|fluoromath yl - pheny]| ) - gi:rldln
yl ami nogP&@%e2 %lyl}sbli? ?“%TWéﬁWOWWPeWBPEBW&ﬁ E‘é%ﬂ‘%‘%}ﬂ 559 aci d (Conpound

41) [500383b7Feep 111-(4'- -Meth 1 din-2-yl -3-methyl-i 1-5-
4, 4,5, 53[Tet r]ame hy 1(2 {( |f|eu6)rX V‘%‘er‘]‘% )}Z?Lménoﬂldfngx bésrogla?ione

Pr epar e@lhbqﬂmdyh@-yl)aythprwmahhwylieaodwliqd ester EB«aqub@adcorcﬁngm tﬁ;: usi ng

1-bronmo-3- trifluoro b nd bi s(pi acola ron 94] Step
2 o0 B aTe AN B ESHED Ry SRty Dy 1F S proR e A aeE8aoRg o
15t he priggIRAyI-8- [d nbdarbesPh&id bthyPe&Br 2k, 3- @vsbﬂaﬁlo-phenyl) 2-rnethoxy-
4,4,5, 5- tetranethy trifl doromnethyl -phenyl) 41, 3, 2] di oxabor ol ane and

2, 6- di broomdinsyri di ne Addltlonally, (1 1 -

bi (6l PG RIgsanrRo er o ene)r dhonl fropal hadl umi Ll nee aed gsalfie |
3: 1- (4 desdrbelyb By hmple 3.

20i soxazol - 5- yl& bi phenyl - 4 %c’»)é cycl opropanecar boxylic acid ethyl ester:
Pr epar ecE’ﬁ’é’é;léiPé n§ylttbe&1mfb1( dior@-Taexa-phenyl)-pyn lan%wl@nnmol Smegihyl- ysing

144 b |
acid o rofuaddh Sy TRHGIEAE Qucipniobhn LR BENMIc ftid (dariSuipsaPancen hot T e
[ 00396] [$t4esn Siep Thb—(e's{c4e[r6 QB G-p herﬂszl)Apngkldl-gla)rmﬁd] -B-anéthgl-BoxarohScor di ng
L RS FaDRehyPopy RSl i Rt EICRERE B

y_l] bi pPhBehuft dddritidGh BRAMAPRNE g%bmxxélhgla{ql 514 (CHRRURL dhe - HR38Y k- St ep

. 2-Brono- 6- phenyl - pyrazine: Preparéd according to the procedure described
i n Exanphehil-isGtagpl-3-9]]-uphanyl-2-ybH- dydiopmpm@yarhquie aanicctipyestet bot D62c aci d.
30Addi tional |

(1,1 - bi's{f Bﬁ@ﬁ% HitospRITABS - bahiexahPldnSr opal | adi un(11) was used as

tS Pe cat ghousd) StBp B! AREcpr fhdth SRl ISWAS hyRREIHYIHE ARPIiN 8RR ih &6 HEDRIcedl@0398]

ep 2
1- 14043-dgsqribed in Eggmpledny | - pyra2| n- 2-yl am no) - i soxazol - 5-y1] - bi pheny1-

o ocdurnie 33 TST ARG s RuBelh by osR Elmue kR FAMASIRRMIAR s &p 2.
usi ng 144amintb]-d$9xag2olF- miﬂiyheﬂ}&-ﬂlx)ém ijcl@mia)m&alﬂh@mﬂc-aérd (Compound 55)
y1] - cycl opropanecar boxyl i c acid ethyl ester and 2-brono-6-phenyl-pyrazi ne.

[ 00399] HeRrp: b(4'ridcMethyd4- Kr@nﬁréll@psowem&phywlbw@éw 2yl ammokisxEior o ng
L0, A SF P op IR B T SPOTRLE LSOk
25  procedure described in Example 1, Step 10, using 1-{4'-[4-(6-bromo-pyridin-2-ylamino)-3-
methyl-isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester and 4,4,5,5-
tetramethyl-2-(2-trifluoromethyl-phenyl)-[1,3,2]dioxaborolane.
[00431] Step 2: The ester from Step 1 was hydrolyzed to the acid according to the procedure
described in Example 3.
30  Example 64: Synthesis of 1-(4'-{3-Methyl-4-[(2-phenyl-thiazol-5-ylmethyl)-amino]-
isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 56)
[00432] Step 1: 1-(4'-{3-Methyl-4-[(2-phenyl-thiazol-5-ylmethyl)-amino]-isoxazol-5-yl}-
biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
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i soxazol - 5-y1] - bi phenyl -4-y1}-cycl opropanecar boxylic acid (Conpound 43)

[ 00400] Step 1:

[ 5- (4- Br owo-2phieayde) - 3- net hyl -i soxazol - 4-y1] - (5- phenyl - [ PC3/uspanasi7zazol 2-y1)
- am ne: 5-(4-BronD-phenyI)-3-nethy|-isoxazole-4-carboxy|ic acid (1 g, 3.6
mml ), triethylamne (1 nm, 7.2 mol) and d|phenylphosphoryl azide (1.98 g,
7.2 mmol) were 10 placed in toluene (20 and heated to 60 C for 20

M nut es. PSR ctesqtheé ipFapmplede Stap. lésu@ng? [é -(risninodemethytisaxazal-a-%¥k-ngl e

portlon]ggg The reaction
was cool %hggﬁﬁﬁﬁi ﬁ?p@%g&%ggggma%ﬂR§Eg&%ﬁg;i@&ﬁélHQ 8§ial was

di ssol vedrbaidetlydxane (100 niL), phosphorous(V) oxychlorlde was added and the
reaction was heated to 100 C overni ght. The reactl cool ed and wor ked
up and tIM3ASHER Folike G T ,Snpeldwaghssctr@hv%%i tgehe %Ce BB Fﬁmr?é&‘éfﬁes )
to yisel dikhschiit EQafpmound. [00401] Step 2:

1- 14" 43- Met hyl - 4- (5- g%enyl [ 1, 3, 4] oxadi azol - 2-yl am no) -i soxazol -5-y1] -

bi phenylExtmypl]e66y8ympem)aﬁb({ﬁ'r[BeMyth}dAa(dl-thﬂudn}ollnﬂhyld!iphﬁr)d-ﬂayledlim@eor di ng

to th | 1, St 10
[ 5- (4 brERGeph Ry BRIyt SERPaRaciy by YIE: HHb A FPSng SPoxadi azol - 2-y1)

-am ne gafad-Seép (414494 tEFd'n%fﬁ'h lamino)-3-methyl-isoxazol-5-yl]-biphenyl-4-yl
20[ 1, 3, g]dloxaborolgn EQB ) - ph enyg?§cycl3propa3ecarboxylré agldyetRQi
ester. AwgloprMepayrboxyhc acid ethyl ester: Prepared according to the procedure described

b h d
I B A e e T NS

Step 3: c-{}bbpftﬁ)hﬂécafb’diml@ﬁ(ﬁ@ eﬂlyll\%erhmdrlﬁﬂ &ibﬁdndi “BeiiRge.aci d according to the
procedure descri bed in Exanple 3. 25Exanple 52: Synthesis of

- 14" 44-10B3BYop 241-{4'- @r%@&mléz@ -Ilzﬂypmﬂbyl biphgi¥l;A-ylamino)-isoxazol-5-
| ) 44
'[882851" Poiphn ALpYR N clob e B RPERATRAR RGLY B EpREl feco RRPAHAC 10

ester (Srgeeddid. d%:sm@ld)m\ﬁampl]esls Stepeld, usingy driafzi- @ebtbmdﬂ’-lﬁteﬁyl(aﬁﬁnij)- and Et OH
(50 nL) and the reactj.on was ted in a sealed tube to 80 C overnight.

Aft e cdBft wglse%?éolri-ahfblebﬁnocb-g-&ﬁ%fé?ﬁrpa%néaa L%X%@&ﬂdo%wlteﬁ@r 1 e conpound.
[ 00404] (ﬁﬁﬂ)rgmethyl)phenylboromc acid.

(5-Benzy141l, 3, 41okadi azol - 2-y1) 45- (4- br ono- phenyl ) - 3- net hyl -i soxazol 4- y1Pam
ine: Pr e[tHEIBGcStap%ThI@ exgertfoonn Beppr weeliurel ydekstorthdaud acrokkagm the ploceSirep 1,

usi ng 5- é d d hen 1) - 3-met hyl - i soxazol e- 4- carboxyl i ¢ acid and

phenyl - ef’(?‘frié é azi de. WD 2011/ 041461PCT/ US2010/ 050786 [ 00405] Step
30 1- 14" Edmiple Bens ﬂrhésis &ﬂ@x%dweﬂdl 4&syﬂmi?np%nanﬁ$&imfhmb§%§am—55 y1ll-

bi phenyl - 4-y1} - cycl opr opanecar boxylic acid ester: Prepared according
to tHe pﬂbbm!h@mel HeBoyclopdopanesszhopylic acldSCeplmgndl§§) ng

(5-benzy 4 X I

br ono- p i“néﬂ IH ?(Hrﬁﬁ}%s%i) Qﬂ% (ﬁﬁle Pre ée%%&"id“f%“’ tﬂe Bfmgeqélr? et ranet hyl -
5[1,3, idﬁrﬂy_eab@ﬁ@hrap}ea ; Bip-10hesiyd B ﬁcdibﬂoﬁw@nmafdmwlbemaw aiet hyl
ester. itiona

(1, 1' - bilspasl pHemyi ﬁ% th?/hmlélr(ﬁomm-pmiém dvbpainoyisoxagaliSyyNakiphessl as
th t t 00406
Srep a: i leytBpPOpfiSetinok e Afa S LRI ARRERTLRAIDR (haRlIUB . | 0% e

pr ocadurdesdésdrin BEeample 4Ex8nep|2eus’3ng 1QE>(arthleo-52metBy]nishm0155qﬂ) biphenyl-4-

1-(4'-{4- 6 2- Fl uor o- benzyl%y ridin- anlng t hyl -

i soxazol Y1 5YAgPrBpaReathaxAcire e&%é%tﬁ? T8 '>P51}F1? &lidale( Conpound 45)

[ 00407] [@4@4} Skep 3¢ ﬂlé’é’srté} fﬁﬁﬂéi’égzz‘ \R}Qs Wdi’&'y?&i to4hd A GO QORERZ W thBHRTEG(1 9
29 mmol ), zinc (O. , 2-di bronoet hane (0.050 n_, 0.58

nnDI) wgkeXﬂwﬂdexmanB (10 M) and heated to refl ux overnlght After

[i | h d
i pect DyBuanop e Sy dheiy S 1 HE- AR P s R Dapaiaid By fagingl-a dngie
2- BrpnD-ifoxazolts- ygnﬁphanml l?)—l@}‘é’lbﬁidiﬁne&rb@kﬂidﬂm @ord Shipsay- benzyl zi nc
e

brom de was add to 2,6 rono- pyri di ne , 7 mmol) then

t et r aki S084i01HeRY! BiRooprorTrE3- ﬂaprtanzm(lbpyl(l n@QEre@areé ag@adingtd hewas added
and the 0 of 0 cooling, silica ge
was add d&%%h{(gmﬁgagpﬁghgg'%q'?ﬁ?gna§&% %géﬁﬁﬁ)(f%%?%n%%%%édryness The
silica galropieaylbosshétacidit o0 a col urm of silica gel for purification to
afford thet title conmpound. [00409] Step 3:

1-(4' -{4-[6-(2-Fluoro-benzyl)-pyridin-2-ylam no] - 3- net hyl -i soxazol - 5-
y1} - bi phenyl-4-y1)- cyclopropanecarboxy;lc acid ethyl ester: Prepared
according to the procedure described in Exanple 41, Step 2, using

144" - (4- am no- 3- net hyl -i soxazol -5-y1) -



25bi phenyl - 4-y1] - cycl opr opanecar boxylic acid ethyl ester and
2-brono-6-(2-fluoro-benzyl)- pyridine. [00410] Step 4: The ester from Step
3 was hydwolzyumeédi4ed t he acid according to the procedur ePdediseélonso7se
Exanpl e 3. Exanpl e 54: Synthesis of

1-(4'-{4-[6-(3- Fluoro benzyl) - pyri di n- 2-yl am no] - 3- net hyl - 30

i soxazol -5-y1}-bi phenyl - Héﬂé cycl opropanecar boxylic aci d (Conpound 46)
[00411] (644} epé H(ﬁ'oﬂoLS Wipra-phemi bRy ddin-by tamine 3 aeetbybisprazobSt he

W0 20110 TREBRF s BB R iipg S Reideghshlr-peth el By Lo O e

2- Br ono-edcdufd deacribcdan Exdmpleydli Sicpe, using pd4'ed-aciac3dinodyl-sokdrel-prydsedur e
gefs fL:)Pig%llﬁ‘glyF; yﬁclyg}og)ﬁqmggc?arwyg]glclgte 2 gstgrl a?lrd%nl?ron%/or.’% % uoro-]&enyl)

1-(4'5 {ﬁﬁ@lﬁé Fl uor o- benzyl) - pyri di n- 2-yl am no] - 3- et hyl -i soxazol -5- 5
ylt- b|p nyl -4-y1)-cycl opropanecar boxylic acid ethyl ester: Prepared
accor di rgp4u2) Sthp3prfceﬂtﬂ¢rrfeaml Seprl wachydnolExahtpltke 4dd aSoepn@to thsiprmgedure

144" - (4- i soxazol -5-y1) -

blphenyﬁﬁﬁggﬁ?‘%gp ﬁ?épanecarboxyyil acid ethyl ester and

2- br onD-Kxandplk 68 OS Prtheds ¥ 1-(4'PML6ARRChloro- pheﬂ}qp?%ﬂhnﬁi-?ﬂnﬂmo] Ban&nyer from
e

Step 3 was hydrol yzed to the acid according to procedure 10described in
Exanpl e 1g)xa|§q]a$rpjl}eblpben}gﬂﬁlh-@ylgpmfpanecarboxyllc acid (Compound 60)

1- 4 Yo n r n- 2< Ia in -3- | i azol 1} - bi ph

ony 10T StER P33 2E0R GO O DB VA Z AT 0t b S gt Y ' P
4-Fl uorq&pamhym@l)my@mpd@palﬁbm@ﬂc Acid eI Retel OPrep@ed LQOEdI andescrl bed
in Exanple 53, Step 1, using 4-fluoro-benzyl brom de. 15] 00416% Ste

3 Br orrB-PEO‘(e:ﬂilll‘el %?r&egéﬁﬁy&mpwﬁ SEPN®: upp hairtetst- (a@c'ar@mrmgldﬂlb m%fém@pbgedur e
AT uor QeSS RIRE B g SPAG AL U3 o g BRI O BF2-

1- (4 {4ﬁﬁﬁéﬂxﬁbmnnnﬁ®mﬂdyl) pyri di n-2-yl am no] - 3- net hyl -i soxazol - 5-

y1} - bi phenyl -cyclop necar bo ic acid ethyl es Pre red

accordi iy Sttﬁ%p Ebg e éepdlevgasrﬁ%@yzw isihhaniea r&@ &)pthep §§1Hfa
144" - (4(§ghngd§ng§&ﬂykglsoxazol 5-yl)-

bi phenyl - 4-y1] - cycl opropanecar boxylic acid ethyl ester and

2- br ono-exaipl (6Q oS ynthesis gL} (4'pigr iHidmexy-[ G PHIH]l-pSrieln-2: yF metled]-8/méthpkn St ep
2 It o B8 A RSPl TPeeat Bo IR RIQEESHpSusiEE Ry Do T
1- (4 {ﬁﬂd’iﬂ]%&%flhm&/" flhﬂ{sbﬂlﬂbxilm- flefy1 3y @m20a)-mit iR ]-Bdheth l-1s0xazol 5-

i soxazol phenyl - 4-y1)-cyc opropanecarboxyllc acid (Conpound 48)
St ep01: yB}- blphenyl 4-yl)-cyclopr0panecarboxyllc acid ethyl ester: Prepared according to the

o CronbiGedii B amrp bl BYCl 810 day ) A Adb e LaRxAg Lo V)

bi phenyl -cyclopropaneca repare ordlng

to the Mﬂf&?bﬂ@l]d@&wpk&ﬁdedaﬂbdi&ﬁw&lﬂ eﬂhyl &tt@rﬁhnli@, briéBiod@-phenyl-pyridine.
1-{4"-[4-( brmn)ggrlmrrz élam
30net hy![0044Q 9B 2: B asteriqm skpl Lwagfhxdr@lyéﬁrdots tlpasid aecorng tq the grgcgdeeny |

ester a 1 ROXY nyl boronic acid. [00419] Step 2: The ester from Step
1 was h3%§%1§§gd to ?%g acid according to the procedure described in

Examsl e Bxamp©780S i thdsi<l 6l RCT/ 3SR idN-A5QA4dtenyl-pyridin-4-ylamino)-isoxazol-5-
yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (Compound 62)
[00447] Step 1: 1-{4'-[3-Methyl-4-(2-phenyl-pyridin-4-ylamino)-isoxazol-5-yl]-biphenyl-
4-yl}-cyclopropanecarboxylic acid ethyl ester: Prepared according to the procedure
described in Example 41, Step 2, using 1-[4'-(4-amino-3-methyl-isoxazol-5-yl)-biphenyl-4-
30 yl]-cyclopropanecarboxylic acid ethyl ester and 4-bromo-2-phenyl-pyridine.
[00448] Step 2: The ester from Step 1 was hydrolyzed to the acid according to the procedure

described in Example 3.
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Exanpl e 57: Synthesis of

1- 14" 44- ( 3- Benzyl - phenyl am no) - 3- net hyl -i soxazol - 5-y1] -

bi phenyl -Wwoybi/aysh opr opanecar boxyl i ¢ aci d (Conpound 49pCraB4@0j588ep 1:
1- 14" 44- ( 3- Benzyl - phenyl am no) - 3- net hyl -i soxazol - 5-y1] - bi pheny1-4-y1}-
cycl opropanecar boxylic acid ethyl ester: Prepared according to the

procedur e described 5in Exﬁ-@| e 41, Step 2, using, . .
144" - ( 4-Exampe 31 ndymhesis abl-&d oid=(3-(} HlupFaspleenyil)-pyrjdip-4-ylamino]-3-methyl-

cycl opr ag baxy:l i (N d- - 3~ - benzene.

[ 00421] q%fye&g&gg: %ﬁ%blég'pg% g? g%aﬁ’reogﬁ&g%?%ﬁr%?@%@“ﬁ%ﬂ‘ﬁ@aci d according
t 0( t he{ qnams?cﬂtep 1dB—Qt’;{@ﬁcﬁi—ﬂuB«g«pﬁé@lBFyﬁd'ﬁW}pbﬁlﬁ&b]H$?méth§lsis6xﬂi)l-5-

1-(4' -{446-(2- Cyano-phenyl) - pyri di n- 2-yl.am no] - 3-net hyl - 10 .

i soxazo|xl}sbuﬁl}enzs%ﬁ@rﬁmoméa%)l{esw06;5%%%lﬁé&'b}fl 58k Rrepdded geceeinpiha 50)
[0042] . . . . A A2 F .

1- ( 4-?5-{ 7S ‘z‘fe&fé%%tie&ﬁ% AR I S b T e Wy NS S A R

y1} - bi phephanyl4yl))evelopkapnemameyhr bod etliyt estei ahdet-brpmoe3{ Bfluofergraykd

accor di ?Pg].to t he procedure described in Exanple 1, Step 10, using

1-{ 4" - [ #706™r ono- pyri di n- 2-yl ami no) - 3-

et hyl - l[mx@zszgp 2: YAd cddriFhen Btepd- Wis hﬁfi&l?r%lf t@@l@@@&@ﬁ&%&‘d&%ﬁo @& ipfbcainy!
ester and 2- 15cyanophenyl boroni c acid. [00423] Step 2: e ester from Step
1 was hydgsaibeden Exempled. aci d according to the procedure described in

Exanmpl e 3, l e 59: .S S5 =0 - .

OB ¢ EanriR R Suibenn bt FSlssAa Cmore phempyedin 3 wiamingl dmetha 1) i
henyl - 4-iydbz)az61ys-&l}mipnammaﬂ?@wbp@é@ﬁb@rbmw(@ﬁhp&ﬂﬁi ep L

1- (4' -{446- (4- Met hoxy- phenyl ) - pyri di n- 2-yl am no] - 3- net hyl -i soxazol - 5-y1} -

bi pheny|[0M511Step § £ 3-BPBI9a3reEshisbophery ey dinten Prepasdaecordinggaihed accor di ng
to the r I I le.. 1 e }

NP, Q{rfé’(ge_% #éocﬁegﬁgﬁail% ;%g&#?bfél 1%%0_, gs:'mg $LERbbho-fHidi% and 2-

met hyl - i chivcagtahnyboyohjic ddighhenyl - 4- y1} - cycl opr opanecar boxyl i c aci d et hyl

ester and 4- et hoxy 'henellq%or onic acid. 25[00424] Step 2: The ester. from

St e 51 ST TIFD Py F R Gty GeC BBr R Rtll-ui Y & mingy Semeh E RgSY e |
Exanpl e . VB0 i i aci . :

AP, § A IR & B YR MAR B Ritic acid et egters Prepard nccording o Be 1 i o
enyl - 4- yptdpeadyl deperdypene Eantpbeyd li Steadi, dsigCoip e@rumnibeV-modAREpxBokp-yl)-

1- (4" -{446- (3: Fl uor o; phenyl ) - pyri.di n-2-yl am nol,-3- met hyl - i soxazol - 5-

Sy 1 - bi Ry R L AP PR BRI B e
accor di ngridthet he procedure described in Exanple 1, Step 10, using

1-{4' -[4-(6-brono- ﬁridin-Z-yIam'no)-S- ' '

met Y| - i [BERHASEP 5'—5 § esterghn prepA yag hysyelly sqsk toplhecid pesoxding to the ipepcedury|
ester an g‘ribef |i1L[l$r on r}yl boronic acid. WD 2011/041461PCT/ US2010/ 050786

[ 00426] Pep 9: Ae Bster from St ep 1 was hydrolyzed to the acid according
to the mxeeple78: Sanhedidenll (41-HanRtEhldro-pkaig)-pyddin-Hynii@s|-3-éthyl-

1-(4' -{446-(2- Met hoxy- phenyl ) - pyri di n-2-yl am no] - 3- met hyl i soxazol - 5-y1}-bip
henyl - 4-lwz&)azely%vl}pbleé@m@!ﬁ'aylbsx‘;lpp@paep%rgwmw(%gylpgpub@?] Step 1:

1- (4" - { 446z hexy-phe dodiner2-vlam.nel..3- - ol - 5-

V1) bi prnst S PR LR bR pY A Pl L i D
accardi myodcdutchiesqiteden Exempleslic Sidpeld, usingR dribenip-pBidipe 4 2-usi ng

144" - (4- %H; no- 3- et hyl -i.soxazol - 5-y1) -

bi pheny|uergRlenybersiss #dnecar boxyl i ¢ acid ethyl ester and

3- (3 br qUnsANAEY ) 122 0Bk povs¥ENfok slpenyis-OL ABAZ B AR 1-3:mISLRBLRgLSL O St ep

1 was hydrol'yzed to the acid according t0 the procedure deScribed in
Exanpl e y3}-bipbenpl4&ybxyclopnopamwcarhoiylic acid ethyl ester: Prepared according to the

1- (4" -{446- (,2- F| uor.o-.phenyl ) - pyr Ldi n- 2-.yl am, nhg] - 3- met hyl i soxazol -5-y1} - bi ph
eny! - 4o PG T ORARRERVBBRSHTT Shey Botedsadi ey muny RSEERLS 31
30 biphenyl-4-yl]-cyclopropanecarboxylic acid ethyl ester and 4-bromo-2-(2-chloro-phenyl)-
pyridine.
[00456] Step 3: The ester from Step 2 was hydrolyzed to the acid according to the procedure

described in Example 3.
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[00429] Step 1:

1-(4' -{446- (2- Fl uor o- phenyl ) - pyri di n-2-yl am no] - 3- net hyl -i soxazol - 5-
15yl t - bi pwerrg11/041461) - cycl opr opanecar boxyl i ¢ aci d et hyl esrars201B0sas ed
according to the procedure described in Exanple 1, Step 10, using
1-{4' -[4-(6-brono-pyridin-2- yI am no) 3-

nmet hyl -1 soxazol-5-y1l blphen 1} cycl opr opanecar boxylic acid ethyl
est er arfrauplp 74f$ emmfew )[3 thylg-(denhen brgpmnmﬂln -ByEminekispl-ane.

Lo the prufbifhent B8 TELRIo BRI b ERES © | 12 2 & 57 e
1- (4' - { Jeowst)I8tkp 44]3——{4'2£3t-Meﬂiylal’-(Gmﬂidnyl-pphﬁﬁdin)-z-pyrmldb)hsaxazol 5-yl]-

| am nopi soxazol - bi pheny| - 4-y1)-cyc r opanecar boxylic acjid (Conpound
%5) St eF})lR enyl-4-yl}- c%cl%)propgnecz%{*boxyhc 22c1d gth gstelp Prepared accgrd%ng to the (Conp

1- (4'5-{ (10 ! [ i$pxazol -5
- ylf bﬁg engﬁhﬁéy (ﬂégg&%ptgggng% ?%g§§??g¥é%ﬁ§%é?@fﬂm%§tSaﬁbgggazfe

accor di rfgphenyt-thel]-G5loprawedurepxgés acid ey estembudrPpbren-4-Bheryl-pOrimidina g

1-{4' 44- r OND- i din-2- m no) - 3- . .

ety - 1GR90 3P Y Sttt DA S Pichelvessh o sbi asidpessiing to epipesdvy

ester ands&ittdn Bxample 3.

tetramet hyl-2-(2-tri Iuoronethyl-phenyd? [ 1, 3, 2] di oxaborol ane. [00431] Step
2: The détample/onbprthpsisofvbd4'HypcMethyl« dmhenybpriiin- Zybromigio hipoxazole

D e ST RBRERV R b slriR ORhrEsepa 3P ROR (o fifopRd Brhor ©
| SOX azoI [0Sy Jstgpuptm{myb- = NfeyYhiyl-4CUCH IRy P pRFa AL Siaiinio}-isd& h£b 1 SCAMP sy 6)

[00432] Step 1
1- (4' - { 3-Xptenglopreganecyhenylic 24id syl estexs Rrenaigd jecardintbisi tioR@eedws. y1} -

bi phenyl _@c t ordi ng
PR i s U S R T R e T R S e
Step 12 ylpwdl@rdﬁhﬁeedrﬁe@rlﬁlc rord3:te ekt andsbianad- 4-@)hyﬂ_})l-pyr1d1ne

bi phenyl- 4- cyclo ec rboxylic acid eth ter n

2- Bhlén% Tt R phes g Fpdevas hyds ?@mg]tgesil%ia%or P& b BFocriYyin St ep
éxgﬁglngggh%angggn%Qgssﬁ;gegfgogglng to the procedure 5described in

1- 14" 43- Emmlﬁ 76: Spithesis 61 Lo e{ﬁ'd\/lhyﬂy-l-lér[ﬁl‘(éftyifl-l@rymal‘hyhp)lenyl) pyridin-3-
SOl ol RO i U PR SBASSSRERLEINE a2 bnThomatY) S

[ 00434]

1-14" 44- [6o%6ﬁrsw%1 PRBTBhRDs- gﬁ}nﬂumxmth yI-FHRRBQdyritibd: 1P RECHLSrcfingy b -
cycl opropanecarboxylic acid ethyl ester: Prepared according to the

pr oc@durtae a@gedurbéglscmbﬁdﬂ@e@mlfelﬂep H.aping, 3, udibrgmo-pyridine and 3-

144 -y1) - blphenyl 4-y1] -

cyclopropaﬁgggg HEDQ%gmggl fﬁy ester and 1, 3-di brono-benzene. [00435]
Step 2: [00462] Step 2: 1-(4'-{3-Methyl-4-[5-(3- trlﬂuoromethyl phenyl)-pyridin-3-ylamino]-

1-14' 43- Met hy1-4-(2' -trifl uoronethyl - bi pheny| - 3-yl am no) -i soxazol - 5-
y11- bi pszoh&yh}}blewndﬂrﬂbaﬁ@eamamrbw@émc pijay1 %%QrerPrenaFeéipar ed
accor di }Q@Bg@ﬁ& tl&rplﬁ é%]‘lﬂlfeedéggilfééi_lﬁ%@afnﬂle@(lag%el asmgc‘tle[a Oami 3'3n1glethyl-

1-{4' - am no

15 rreztshyllsommla"z-yn) tﬁpl;eﬁirl-hyﬁlr@nwpmpaydc}afwmlo peid pthyé cacrtamd \BHbromaei-(B-et hyl
ester and 2- r|fI met hy gphenylboronic acid. [00436] Step 3. The ester
Rﬂé?tha@, Bhgn)reydie

from St épflgo the acid according to the procedure described

| N Exam@ey-Step 3; EXAERELGAR StepyWAERIBol9%ed to the acid according to th d
L B e BTl B Sy T of - hgsiordne e procedur

y11- b|ph@nyﬂmd4wE¥mum@Bopropanecarboxyl|c aci d (Conpound 58) [00437] Step
i[l 80%; }gniﬁl@%?%'vﬁ%&r%g SRR R s e B P E R BT PRS- oc o
®khod-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 69
114 o et S ey St o] statcl” s 1Bl By
the procedure described in Example 1, Step 10, using 3,5-dibromo-pyridine and 4-

(trifluoromethyl)-phenylboronic acid.
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4-y1}-cycl opropanecar boxylic acid ethyl ester: Prepared according to the
procedure 25described in Exanple 41, Step 2, using

144" - ( 4- awOoreot1@4mst hyl - i soxazol - 5-y1) - bi pheny1- 4- PCT/US2010/050786

y1] - cycl opr opanecar boxylic acid ethyl ester and 3-bronp-5-phenyl -pyri di ne.
[00439] Step 3: The ester from Step 2 was hydrol yzed to the acid according
to the procedure described in Exanple 3. Exanple 67: Synthesis of

1- (4" - { 400463] (Step Ry bn(d'- Bhkbeyhm)- 4p[>5rﬁ4dirﬁl®l’9!nﬁﬂi envlirpyFiglin-3ggamino]-
& d 59
I[ SSZ%? %1}5 9§HB§H%-1¢%‘%)C¥§§@L@%&nyﬁ%ﬁ{ b‘lr%?(dld%ﬂrlrlgl @s‘li’rlgrl))g&g gg(r:ror di )ng to

t he pr ocvedmﬂmgdeﬂ&rprbeaﬂiurmdcﬁmbmﬂ ie EkamPBieatd, $€p 2 abing 1J45darhimoBompthiyil-di ne

and 3- flurophenyl boronfg cid WD 2011/041461PCT/ US2010/ 050786 E00441]

Step 2: 1soxazol-5-yI)-bipheny -cyclopropanecarboxylic acid ethyl ester and 3-bromo-5-(4-

1-(4'5- {44iﬁu§1%nﬂ 'i)ﬁe gy\ll()mé)yrr di n-3-yl am no] - 3- met hyl - i soxazol - 5-
y1} - bi pheny opanecar boxylic acid ethyl ester: Prepared

accor d| rop4b6l Sthp3prfceﬂrﬂ¢rrfeaml Seprl wachydnolExahtpltke 4dd aSoepn@to thsiprmgedure

144" - 4({31 i soxazol -5-y1) -
bi phenyl ea“gﬂfﬁl%ge ﬁlr’soq’panecar boxylic acid ethyl ester and
3- br onD-xandple 78OS PrthBaSYLI- 34 "By Mefliya- (t6L19%§'12b yitiiR2-3lanling)-Bdk ol 5L oM St ep

2 was hydrolyzed to the acid according to thée procedure described in
Exanpl e ¥lI- bmbanﬂreyﬁatyctgjommga@oewhc acid (Compound 70)

1- (4, d | i 1} - bi ph
enyi U JURERSR T LRI SRR S s i af e s R 5, 2 ™ P
1- (4 - { A46mbphcak] arcartdrar) 38' ) mpol) Whydidsoedrih MONF B0 yhd Ecoddnd G-
y1}- bi phenyl 4-y1)-cycl opropanecarboxylic acid_ethyl ester: Prepared
accor di igdeoNy #EsPlsEe adeEUAdyErfin )’ i mingrpiod. @72 gt B umolyypngdded

1-{4"- [%nﬁ%@fegg\%_ R%/ﬁ q'fo@vea 1 l)v%ﬁ}_r '?c?r}ooﬁl te erature After 10 rm utes the ic batlh |

nmet hyl -i soxazo phenyl - cyc propanecar oxy e aci d
ester anﬁlaszepla&ﬂdcundahbdgblrm«smnpmee(o|9d .mIL3]. 06} wak afuled; antiitke estton fr om

andac oo : i rom
e st v gl resg, Lot e ael 4, aceord’ 19, 9o L. B RS, degeribed 1

1-(4 Vmﬁ!ﬁ%&ﬂ%ﬁg&&u?%ﬁ&i a{?ﬁdrﬁuﬁﬁ@d 8n¥ﬁ)ca§ltb>§%&e e MRE Byhp&Agazol - 5-y1} - bi
phenyl - 4-y1) - cycl opr opanecar boxylic acid npound 61) [00445] Step 1:

1- (4" - { A0(p8icitepP: [-G4-10hdiHa- Tpgramstthyl-zl,ﬁ;ll)]dmalbm]arﬂil-rybtphdnyl]soxazol 5-
20yl t - bi ph - 4- - I I d et d
actor ai ige s e S BERAREE R AeeBUMa Ppp 4T gercBRT

144" - (4- E)&h{ﬂl’eli BteRY N\islird BeKBRA-Phdndd) cyclobutanecarbo lic acid ethyl ester and
bi phenyl-4-y ]-cyclopropanecarboxylrc acid ethyl ?er and

2- brd¥no tBS(phlémlﬁtOMbqrdnne [ 00446] Step 2: The ester fromStep 1 was
hydr ol yﬁgﬂ%%@@ﬁt ill 4atgrt°élﬂ DeeatBolyiSmBl 25 Soh§1- 368501 BS)-hipnE@R! € 3.

25Exanp

1- 14" 43-yptydsbutanetapbeiiyic apid étlyIeséery Pasphraactd@Maad®theprocedure described
yl phi phe%-4- J'.}, cycl opr.opanecar boxylic _acid (Conpound 62) 00447] Step 1:
1- 14" 43-IE (Sizepplrpe HYiNg pyrf4- Hrqm%plgﬁna}?r%erfthyi—w@a%ﬂl Asylire

4-y1}-cy, tg;ltgﬁ g’i??t%ﬁ g zg(ﬂ A8 Sat%fi%m@tg?ly[’pl ??]td?dxab@'o?aﬂai §8-pRESAT- d' ng to the

procedure
144'25(4- c@miobo‘eaﬁedacdidxyhe acsd)eﬁwbbst&- M)imbn@il;e (ryll' 4-

bt oo §§é§&%&&%§$i§3ﬁ§5¥e&%& Ot%{f%h Simiihataaped o e irahepinplget
hydr ol yzt@tgaktigtﬁﬂﬁgnﬁﬁﬁ&pg&gﬁraggdigmg(g' t he procedure described in Exanple 3.
[00470] Step 4: 1-[4'-(4-Amino-3-methyl-isoxazol-5-yl)-biphenyl-4-yl]-
cyclobutanecarboxylic acid ethyl ester: Prepared according to the procedure described in
30 Example 1, Step 9, using 1-[4'-(4-tert-butoxycarbonylamino-3-methyl-isoxazol-5-yl)-
biphenyl-4-yl]-cyclobutanecarboxylic acid ethyl ester.
[00471] Step 5: 1-{4'-[3-Methyl-4-(6-phenyl-pyridin-2-ylamino)-isoxazol-5-yl]-biphenyl-

4-yl}-cyclobutanecarboxylic acid ethyl ester: Prepared according to the procedure
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Exanpl e 71: Synthesis of

1-(4' -{442- (3- Fl uor o- phenyl ) -pyridi n-4-yl am no] - 3- net hyl i soxazol -5-y1}-bi ph
enyl - 4- yiWwocydlaptsopanecar boxyl i ¢ aci d (Conmpound 63) [ 0@¢ZA]S2808p0786

1-(4' -{442-(3- Fl uoro-phenyl)-pyridi n-4-yl am no] - 3- met hyl -i soxazol - 5-

y1} - bi phenyl -4-y1)-cycl opr opanecar boxylic acid ethyl ester: Pr epared
according to the 5 procedure described in Exanple 41, Step 2, usi n%

144" - ( 4- A§Tsd 30 Eé@tﬁphe 4lsoten Zopsing g,—:[ﬁl =(4-amino-3-methyl-isoxazol-5 yl) biphenyl

- br omy AR AL AR A RSRA AT, PR B P LB SRS ot or from step

1 was hyjoli4od] ySzepl 61 Dhé merafmrd Sapcowal nglrélgzdde tiy adé aevoedine sctht padedure

4% :lbygx nple 7 Synt hesi s of

1 (4 - { Agacrbsd i E8RBPISReny | ) - pyri di n- 3-yl ani no] - 3- met hyl -

i soxazol i Wi 1 4)

[ ooat) Tapmioil 70; BARRKS fr ¥4 MELIRLARESRAIDUIAE 380) heIRANIIVE . (o
t he prodsukazel- S}glédnpbenjylﬂnylExydppmpane@rpr}ﬂlR acuis((ElgnﬁolﬁidﬂbronD pyri di ne

d 2- chl h d. 2]..Ste
e A SRR 1O Ry Sy BR Ao Bieghyligrme gk isgupaok -
y1}- bi pf}qpnipl&nylla-ygy@k%&wﬁ%aywhela eﬂmfésm hweps 884 @écord:’ﬁgﬂﬂﬂh@d

according to the procedure described in 2, using
144’ (4-mme|dglzegieﬁmbwl|m Esaxpked!9, Step ]1) using 1 [4' (4 forrnyl 3 rnethyl isoxazol-5-yl)-

bi phenyl 1 cIo ropanec et ster
5. br Do Wi AR R AR 8 <5 futlatth > ERLE S PRSmuregtizp 11 om
St ep 2 V[mﬂnsiéplzym@lem ftdi Sapi ldw@éill@}erﬁlin@i to@hd thﬁd REREE A fethd Eelized i n

Exampl e 3. anple 73: Synthesis of
1- (4" - {@@ﬁr(b?d@lﬁéﬁfﬁplﬁﬁenyl) pyr| d| n- 4-yl ami no] - 3- met hyl i soxazol - 5-y1} - bi ph

inélr ofn)yl%’2 (n;lylg g?@ﬂg eny ?pg(ﬁ: 93{5 5egg‘gf@@'ﬂg'ccord’h(r)fﬁl%?gi)tq?rﬁlg%procedure

descri bed|-imetliyipphethil-istk epl-55/1)- hrphngy124 41 ey blop nap amecardionelicundd 2-
chl or ophenyl boronic acid. [00455] Step 2:

1- (445 { ASMPPYEL|'3) 0- phenyl ) - pyri di n- 4- yl ani no] - 3- met hyl - i soxazol - 5-
yl}-bip vC o]

tovordl ey Sk LR CUORLRRSRE ARG EaRaRA SN (BTIG3-TILSRARAS
144" - (4- 3ameﬂqdﬁsumZMyﬂ-yl)dnlxlmM-45Ll}fqyc-lopropanecarboxyhc acid ethyl ester:

a-br oo exzafe%#ca;%""’phgﬁ%%g i Aot oo B epil Sl S-e-ormuh step
2 was hYﬂﬁl@ﬂ]Xrll%@x&z%llS% Cﬁﬁgﬁg—@ g%r‘bgaﬁe@@fbﬁﬁﬂﬁeéiw &hﬁee%fe& hR@d i n

Exanple 3. WD 2011/0 86 Exanple 74: Synthesis of
1- 1£043-bypmpyit- 643@&0&%19&1 n@ynylh-pmndmg yl ani no) -i soxazol 5-yl phi phenyl - 4-y1}

) Cyc! Opr[%?ﬂf‘ﬁt?ﬁ jﬁ{é %s er ongér %qn%gs%ygirgl %e({t8c2§'5;c]1d RSP 1&%to tﬁ; procedure

1-14' 43- am no) -1 soxazo
bi phenyldeécryob]:h@jz@hrﬁplre@panecar boxylic acid ethyl ester: Prepared according
to the 5 procedure described in Exanple 41, Step 2, usin

144" - ( 4-Example 81 n8ynthesis eblead ol3-Kethyy- ¥ a-6- -phenylethynyl-pyridin-2-ylamino)-

2- br om0 ks P PRAREANA-E OaikigpeAbinflepta BB MEIDS op 1 s

hydrol yZem7tStepé: &qu’d[mmmm@ pleentyleehynyd-qydidie-2cdsmind)dsbxianolSeglipl e 3.

1 3 Wbl nRroprnpspeparlie Aoy sy hesper dojéapbc-Bronygrpyridin-2-

| phi ph 11: T 1 T S
L BT a3y PRl oy PERREREPAIR Gt ey = P

4-y1} - cy(6126p rgo@é&@oandibww dlssqimdinéaglhyme dengwith phepdacetylacd0:/04i mg-.t o t he

Taar < 4 G RS iy pARI 3078 3} Blreihatighiifmine 0269 me, 1,93 mmo

y1] %yddﬁﬁ'b@é?@ﬁbﬁ@ %@S hiing Hédiurﬁ ydlclﬁ&ﬁ@er 03034 2 olsonmmdh PiTeaWactiyt | di ne.
15[ 00460] Step 2: gl gst e)rpgf rom gb ( hydr%l yzed tojt he acid

accor di rpsthgatedéo A9 o detut days then cooled dlluted w1th EtOAc and filtered through a plug

of silica gel. The crude material was purified on silica gel to yield the title compound.
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described in Exanple 3. Exanple 76: Synthesis of

1- (4" -{3-Methyl -445-(3-trifl uoronethyl - phenyl)-pyridin- 3-

yl am nopiwoxandal4141y1} - bi phenyl - 4-y1) - cycl opr opanecar borgirius2@oiosh78€Conpound
68) [00461] Step 1: 3-Brono-5-(3-trifluoronethyl-phenyl)-pyridine: Prepared
according to 20the procedure described in Exanple 1, Step 10, using

3, 5-di br ono- gll’l dine and 3- (trifluoronethyl)-phen I boronic acid. [00462]
Step 2: [qw&i tep 2 VEhggaterfamn %@Ptlr‘fvﬂﬂ hpesirelretd 9| thprrdt yeoprdiye fautha PECPHERT no -

i soxazol &]p g\ﬁg%l 3-4-y1)-cycl opropanecar boxyl ic acid ethyl ester:
Prepare accor the procedure described in Exanple 41, Step 2, using
144" - (4- mmpjemnsyﬁtjabms of 1-(4'-{4-[6-(3-Cyano-phenyl)- pyrldln 2-ylam1n0] -3- methyl-

25i soxazol - 1 bi phenyl-4-y1]-cycl opr opanecar box c acid ethyl ester and
3- br ono- ‘SOX(“?P 'Vl}f‘P‘HB? ﬂ%yg%wyewgpmlw@ﬂq Gé‘l!’BB?“ & 3: The ester
fromsSt g t it escri bed
R meol )4 ﬁ%ggﬁg (&e* {%478‘3(% @¥ hesPﬁ&ig/ﬁB -5 D-PRntiRo -3 d1h PGS 6AL61- 51

1-(4 {MMiMhyml)(@ctomrépmnmdmmm agﬂeﬂwﬂ)estp;rrl?rdpareQacc@ﬁdmg to the

| am no 0xazo e clo carbo cd ound
Yoy T o qaTeIar a0 s RATE e ST e Aria R SRR it B hEoh 5 opar ed
accor di nfeth@l-k&ezpr-5gbipRnd RIS/ | -BRdoprBpdaeedBb Sy lik acit &Eylje@ber bed NByano-
3, 5-di bromo- pyridine and 4- "(trifluoronethyl)-phenyl boronic acid.” WO

2011/ 04 phenPETouS 2@ 10/ 050786 [ 00465] Step 2:

g ol e 2R gk SREOTRATIG ARSIV U AON A B dbrtnd IR BRkzgure.

Pr epar edicagttetdh Bgahpletshe procedure descrl bed |n Exanpl e 41, Step 2, using
144" - (4- am no- 3- et h¥ll i soxazol - 5-y1) - bi phenyl - %cl opr opanecar boxyl iC

aci d et Hijarenle 83: dynfhesinpbhntd'sid((4- (Gilppia- %ré‘il%h@é}hp PyAligingd-ylaminel-
00466 i
'Eo the] pf%lggh u_rlse& g%l?? df’{iﬁ@aﬂgfﬁlwg Pi)%égﬂ! égin(:(ﬁbggﬁ@nglf’%ﬁcor Ing

1- 14" 43- [Mal'si])ﬂteﬂ-l( B-(phinpgl-Gpylab ch- ﬂ-lﬁetjabﬁyrpha)yl) povidinc2-yEmino]-3-methyl-

L e SRabh oo i RS Bl Bt A S

br onoph and cool ed
to 0 C 3‘%%9%%52% B R A B e N

18.1 rmtliy)ridmé-yhadnied) -3untthyiesaxeaa3-plt-bivdsnplk4-plied ctapreymnoearpoxybio avid

terrperat te ut 8s th bat h s repl aced and

1, 3- di br< ?tSE)%ﬂ?{es glﬁo@ %y@%ﬁﬂéﬁg‘?mﬂk‘ffc ded, and the reaction 15 was
agai n alhpegdtbp 2WRhTEd:G f’fd?@ﬂ’tetpeln%@i R 619 zeAbURE ac@@aéﬂoﬁﬁh?fv thB@rdceadgti on
was subm tted to aqueous workup and purified on silica gel to give the

'tlldle?((@dfcdi?ﬁ@dwd in mealﬁp ASft ep 2:
cycl obuf%xndélgp g?oxy Y %ﬁél tél i‘% Zgl/‘%o(ét er. Q(Lsg]pugorréd)hgc@g?’& Jrﬁhn'tzcyl?lﬁl 0|$r3ocedur e

descri baflethil- E&ﬁﬁﬁbﬂ-ﬁ vi}-bileRyP4-y)sdy@Bpropanecarboxylic acid (Compound 76)
1- (4- br ono- pheny cl obut anecarboxylic acid ethyl ester and
20b| s( pllﬁﬂééﬁﬁet%)ldm T dnl6-Beohlgya-Sdiwgyophenyl)-pyridin-2-ylamino]-3-methyl-

144 isa %ol'%‘gﬁ Eﬂ Mﬂy}lﬁ‘g}r ?qpqﬁkémbok@mktg 1 %lér: ?nﬁﬁ?é&y' 4-

yl pcycl obut anec ester repared”accordi to the
pr ocsduraecadsgrto lﬂmbromdﬁmﬂmb@beﬂ,mmempm Sntnqx ngsmg 1-{4'-[4-(6- brorno-

5-(4-b t hyl.-i d tert-butyl t
bod | 1. [ AT S el Ry R0 3 Sl o ol ey nepy i e "
25cycl ohuil ARGEAKROXYhIbfo- 9%9ro%my3hb&§ﬁl%ramdAddl tionally, (1,1'-

bi s(di phenyl phosphi no) ferrocene)-di chl oropal | adiun(11) was used as the

cat aI yst[004ﬁ4]pﬂtallé bhe tmrrfedm§(dprll whﬁehb;drqdbiwbhlthmammcadimlgr(dl}le pf@®0dt®] St ep
4. 4- At\)m NOox -i soxazol - 5-y1) - bi phenyl - 4-y1] -

cycl obut ﬁ%b&%%%i‘fflee CI d ethyl ester: Prepared according to the procedure

descyyi begtkanip1d 85X Sy¥ithesis of B(£P496- S-DHluoro-phenyl)-pyridin-2-ylamino]-3-
144" - (4- terdti]p but oxycar bonngmp{no S(eret hyl - i spoxa}zlt))lp-y 5-y1) - Y

bi pheny mméthyl-jsoxazol-5tyilt-hinheaybéyheyelopeppanecaxhoxzlie agid (Compound 77)
[00485] Step 1: 1-(4'-{4-[6-(2,5-Difluoro-phenyl)-pyridin-2-ylamino]-3-methyl-isoxazol-
S-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
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[00471] Step 5:

1- 14" 43- Met hyl - 4- (6- phenyl - pyri di n-2-yl am no) -i soxazol - 5-y1] - bi phenyl 4-y1}-
cycl obut awecarihaxashi c acid et hyl ester: Prepared accor diPag/useomwiso7pé ocedur e
WO 2011/ 041461PCT/ US2010/ 050786 descri bed in Exanple 41, Step 2, using

144" - (4- am no- 3- net hyl -i soxazol - 5-y1) - bi phenyl -4- y1]-cycl obut anecar boxylic
acid ethyl ester and 2-brono-6-phenyl-pyridine. [00472] Ste 6: The ester

f r om St dosdieesdengrificd|iy Esampls 1t Etepal@b 581a&édr4d[4n@[ ]?rénloﬂé’”&ﬂb sdmaoidscri bed

A G R U e e g

i soxazoldiflugrdjphbnylberoyic-aéidy1) - cycl opr opanecar boxylic aci d (Conpound 71)
00473] Ste : ) .
[1 (4" - }mm@ﬁts&;' The fﬂﬁgrfgﬂm pbaPi lawvas rdgalyzegdolagcidacrordipg tq e prprsflurs.

yl}- @'DQEQ%tmﬂlﬂﬁkmﬁ cl;0propanecar boxylic acid ethyl ester: Prepared
according to the proce gure described in Exanple 19, Step 1, using

144' - (4-Exmm1ylm83 Sya’lthyshs Oﬁb{(‘ﬁz{él-[65(2;61Dichloro-phenyl) pyridin-2-ylamino]-3-

10bi ph - d d
3. br oo ekt AP hERREEE e onoBinetndoslic fp TG ahoup 79as
hydr ol yZ[ﬁﬂS’i]CStEﬂg'@ P44 d{4a|$0(<2rei1)itq.1m pi@ybLRGRAREyIdRIR6|L N thyl-ifosazl e 3.
Exanpl e 80: Synt hesi s of

144 - (4-%Wyhipheny]-3- )(chyqlwnomnmbwlwanh@thyl ¢syari Brapasd aycqrdmg to the

15 ( yh%%ﬂ%ge$§%&ﬁg§ Fxgpg%ﬁl B Rhenyl 1 4 LPGYEL 90" Qpanesanhexyl ke acid
144" - (4 rﬁéﬂhﬁlm@dgazbﬁs{ya -Bi he‘ hruoryo}reﬁdjyﬂmmwbéxﬂwabm ah ﬁ-eyﬂep it gl } -

3- et hyl -i soxazol -

| 1Pcycl b d ethyl
ester: Fﬂk@\é@ﬁoe}dleaﬁléemiwl é\eﬁr@nﬁk ﬁdéﬁﬁﬁ@((ﬁ@@%gggm%xé@%ﬁfcf 19e S%/ep 1,

using 1

3- nethyﬁﬁygéégégﬁ;ﬁ-g?fwgusdaSteﬁma%TtmggFSSropanecarboxyl|c acid ethy

est er andtrdds(2Giheoyiphdphidelpallidival®met hyl - phenyl) - pyri di ne. [00476] Step 2:
dggclres;st)zﬁfmgéoﬁgﬁmflée gster ém%hy ?e%l é‘{zfgsdkg&%?l%gé acf&qdam gggo? nqg tot t etplrrlo%e &rce)cedur ©
1- 14 43(%§&n%hlﬁEggnp@gnylethynyl pyri di n- 2-yl am no) -

i soxazol - 5-yl phi phenyl -4-y1}-cycl opr opanecar boxylic acid (Conpound 73)

25[ 0047 M xaso@p 87: Synthesis of 1-(4'-{4-[6-(2-Chloro-5-fluoro-phenyl)-pyridin-2-ylamino]-3-

b1 phenyiayrisotybsRIER e S onip sy B hin ) RRund 7
(4 44 ( Qo meptr | s ol eoRs-Rigral s ) SAXRRA- attiol o pagiyi- 4- Y 1)

-cycl opropanecar boxylic acid ethyl ester (O.
di ss¥l vemanoltirlyl}ebmhmﬁﬁgylwcyﬂomyembowl@msl eﬁhmsqst«m_ Pr@axr@l mml ),

copper (| 1.93 mol)
30and bla?scf(% qg ﬁ%ﬁ prﬁgesdblﬁeu %%?%%ﬂ%")m f) %%inn(fg‘?@ (%og‘g%’z%m B. 039

ol ) . mdt@a@ﬂan@ﬁomdﬂlgailﬁﬁkat@ A0 Gifhehyl34-gBYS,/ cldpespagoiisskylidiatidt ed wi t h
Et OAc and filtered throu plug of silica gel. The crude material was

puri f i et cster and2-glpra- ﬂ;ﬂp@ thnﬁ@omm geid ohgrbtionally, g -
2011/ 04lo‘ﬂg(&tﬁg&éﬁ@%%éﬁﬁ%@&aé)%éﬂlﬁlotpﬁha?d?u&g e)g\!g g& &l hfe {gl nﬁl@xl

hydrol yze according to escr
Exanpl e t8Raki$yriphbedplsosphine)palladium(0).

ony 1. 4+ YUORSIPB o B2 REE A SR VR B0y oo Pofhe S L{r%} oo
1-(4'-{4R;§ﬂg§1§¥§gﬁpﬁh@nyl) pyri di n-2-yl am no] - 3- net hyl -i soxazol - 5-
Example 88: Synthesis of 1-(4'-{4-[6-(2,3-Difluoro-phenyl)-pyridin-2-ylamino]-3-
methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 80)

30 [00491] Step 1: 1-(4'-{4-[6-(2,3-Difluoro-phenyl)-pyridin-2-ylamino|-3-methyl-isoxazol-
S-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 1, Step 10, using 1-{4'-[4-(6-bromo-pyridin-2-ylamino)-3-
methyl-isoxazol-5-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid ethyl ester and 2,3-
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y1} - bi phenyl-4-y1)-cycl opr opanecarboxylic acid ethyl ester: Prepared
according to the procedure described in Exanple 1, Step 10, using 1-

{4 -[4- (owbromm4peni di n- 2-yl am no) - 3- PCT/US2010/050786

met hyl -i soxazol-5-y1] - bi phenyl - 4-y1}-cycl opr opanecar boxylic aci d et hyl
ester and 3-cyanophenyl boronic acid. 10[00480] Step 2: The ester from Step
1 was hydrolyzed to the acid appordin? to the procedure described in
Exanpl e @ﬂu@gé}hﬁpﬁb%mcwm Reditionally, (I,1'-bis(diphenylphosphino)ferrocene)-

1-(4' - - 16— ( 5-1F| - - i.dicn- 2-yl am -

3- §ret hi/ﬁqlléig%r&g%lﬁdﬁ{gﬁ@9&%%%%%*?%&5%%18%%%%rkgpan)écg;n bgglll ic acid
(Corrpour’tdtra?l&@(tr[ﬁhleﬁﬁﬂ‘ﬂlosghﬁp%pﬁlladiumg?). .  din- 2yl ari 0ol - 3 vl
1-(4'-{4-16-(5-Fluoyo-2- Xy-phen -pyridin-2-ylam noj-3-ne -

15i( s oxgz[BQ"?@E 1] 2b?%%%§ﬂnf§%n &6})- lgw %ﬁ%@%@%@éﬁ%@ PSOTCIB t e HWC%@éTFer :
Prepar edi.3GaRuGh Blahplcshe procedure described in Exanple 1, Step 10, using
1-

{4' 44- ( Exomoplo 891 Syiithesds g k(' rid)[632rEhlnyd-3ifhmrediensh-pitidn-phdamined-3y 1} - cyc
| opr opanecar boxyli ¢ _acjd. eth ester and 5-fl yoro-2-nethoxy- ph bor oni c
nor o> ety bkt sndlbinhentle 3B Sl granseairisa Sy GPBTgBRa b T he aci o
accordi [ Qgedu 6L 1 g.q%Jr i 2-vVEE R -t nt hesi s
of 1-(4n?0{4zj-?1s6t?§%?cﬂl 090[562(-2 f2I@ ﬁ%r%pﬁgﬁgﬁe@ri iir?-IZ-2 y}lﬁgmﬁﬁt}g%g@thﬁy

met hyl - iisexazelof-yB-Bipheyilgeirgxclapkopanesar boxilispacik ethybesten: iPecratddd ( Conpound
76) [00483] .St 1; o : '

1-( 4]'[0- {477 9{%38:%1?%91“89?}% {rsFaRssHB kAPl b Pl L U5 P& WoT BRI i soxazol -
5-yl}- bi&ﬁl’iﬁ@ﬁb‘l—y{’an)‘iﬁd)'-@-&‘Iﬁ-ﬁtl@ﬂfim&@ﬂﬁcﬁa{r)@w&ﬁl-@ﬁji}dcﬁld]b%paﬁséa%o'xyﬁb apdr ed
25accor inq to the procedure described in Example 1, Step 10, using 1-

{4 44- ( BB gppL and 2-chloro-3-fluoro-phenylboronic acid. (1,1

i Ne2e vk A ) E ] . ) | b
ot ¢ acr OB P R b P o Rt ke B P Cbaay
Step 2: tdinekigatphenylploospbine)palladiasi(M)ydr ol yzed to the acid according to the
procedure descri | e 85 Synt hes('iis f

ed in anple 3. 30Ex 0
1- (4"5- { 490841 ?B-Bﬁ]fl? %%I%nﬁéﬁﬂl)w deﬁg@@@él@lt%?ﬁ ‘5]10-0@! ng to the procedure
met hyl - i soxa%8lia ﬁxyr%retgi‘ phenyl-4-y1)-cycl opropanecar boxylic acid (Conpound
77) [00485] Step 1:
1- (4' - { Exaeni]R 99: Syrithesgs of pid rigd[P-(RyChldior3 AluprespheoyH-PynidimPtyHammedel 5- y1}
- bi phenyl-4-vy1)-cycl_o necar baxyl { c acid ethyl .est.er:, Prepar accordi ng
to bne ekt peRes b Dol s a ¥ S AU pPORA Bghrrpl o 1.
St ep 10,[00488) Btep 1{ 3Bt mlo65-02-0RRr & BLAHro-plre¥y ByRilin& -Prepared according to
met hyl -i soxazol - 5-y1] - bi phenyl-4-y1}- Céd Qpr3o§)anecar boxylic acid ethyl

gisthg o,

est &1 artbic prosedud flpsgtibed wHerbof OYiFR | -ditrgpadsideeapd 2:chike-3est er
f St lyzed to the aci ' t :
saescri oo HiE b BCYERE, oh R REh B RRRMO R N BB

1- (4" - { AvdsQrse@irbpl R cCdTl terr akifwhriphydylplysphiik JpaBadib@)no] - 3-
nmet hyl -1 soxazol - S-Yli- bi henél- 4-&1&- cycl opr opanecar boxylic acid (ICOrrpound
78) [004807‘?6]§t%2° 1-( '-{4-[%-(2- hloro-3-fluoro-phenyl)-pyridin-3-ylamino|-3-methyl-

Lo o heniPgbEs S BBRLA AR R g cabihbrBognic A1) BT ddEplrdSOXE20 by L

to the Iperdogdutie mesaiurdddctiedix dxpngleld 1, Step®, 1fing Ug¥h@-amino-3-methyl-

1-{4' 44- (6- brono-pyr.idi n-2-yl am no) - 3- ..

met hyl - ilé%sea%lﬁaﬂmenﬁk-%ﬂ@mm r%?f}l@fé{){qxab? pdRtehrEeardidcbared €t hy|
ester ang2e8:fgispheny-pheayé boroni c acid. Additionally,

(1, 1" -bi s(di phenyl phosp% no)ferrocene)- dichloropalladiumIl) was used as
t he cat dDosgtl Step 3t Abeestdr fraan Stepi ¢ oy hyshelyyd doth dspidith ejgoadih@th therp@)cedure

15[ 00488] St eﬁ'2i3 The1 gster fromStep 1 was hydrolyzed to the acid

accor di MRS ESIBESdur e described i n Exanpl e 3. Exanpl e 87: Synthesis of
1- (%0- { 4Exen p1& 9N S Prithesis bf 1104 O4PBEBYEIM0RY.2-insktRyPp 3L el diR=2-ylamino]-3-

met hyl -i soxazol - 5-y1}-bi phenyl-4-y1)-cycl opropanecar boxylic aci d (Conpound
79) [ 0048efhykisepazpl-S-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 83)

1- (4" - {4 G S 2= B fe- 4o PRI debs PYR s a3 ARin S b

isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid ethyl ester: Prepared
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20i soxazol - 5-y1} - bi phenyl -4-y1)-cycl opropanecar boxylic acid ethyl ester:
Prepared according to the procedure described in Exanple 1, Step 10, using
1- {4' 44-we-2briomnyr i di n- 2-yl am no) - 3- met hyl - i soxazol - 5PgTvshipleseryd - 4- y1}
-cycl opr opanecar boxylic acid ethyl ester and

2-chl or o- 5-fl uor o- phenyl boronic acid. Additionally, (1,1
bls(dlphenylphosphlno)ferrocene) di chl oropal l adiunm(11) was used as the

cat al ystacperdpigde shegrroomiues desriiladiip iExaampla béppH), semp dt {4att-(rpemo-1 00490]

?ﬁ ggegur y{]l escﬁ'?a{)ml o %@Rrrp%oe\é%@ %ﬁﬂﬁﬁﬁéﬁ@ 5t g’% %?Qﬁo %:IJaﬂ%‘faa(ﬁgo%lﬂE At the

1- (4 {ébﬂi}ﬁﬁé@r &dd ﬂhm@FZ}ﬂ&ﬁe@yﬂ‘henngolr@hmaé{dyA&imnlm]ll-y?:{l 1'-

t hyl 5- bi ph b I jd (Co d
gg) y30|l151% il}yl@pé q}o)lfgrroec%%g) dlcﬁ/loropaﬁa(l:(lu?r?lzlo)pv%]selfs%(ri aé) % clat(azllyasg n place r}poun
1- (45 {46&&14(%13%65,1?1!1&& Eﬁ’ie (Byl’l di n-2-yl am no] - 3- net hyl -i soxazol 5-y1}

blphenyl 4-y1) op opa car ylic acid ethyl ester: Prepared according

to the gpwedditep2débeestrdbm Steﬁxlawm l@dioly&detp ti@acidiséaogling to the procedure

1-{4' 44- i,n-2-yl am no) -
met hyl - (%B%E?glmgg%}]’le bi pheny1- 4-y1} - cycl opr opanecar boxyl i c acid et hyl

t L
21T L AL OISO Sty

di chl or gfjaminedi3omethy)-isexazaler}-biphdwyl-datatyolepropapgcacikoxyfic acid
t et I‘l%kl sgiori her(pg ghosphi ne) pal | adi un( 0) . [ 00492] Step 2: The ester
from Ste( rolyzed to the acid according to the procedure

Sdescri heghod] rs%amﬂ(f - @3- 6ERa0loeo-8 Ariffaphbietiys-patnyl)- pyrldln 2-ylamino]-3-
1-(4'-{446-(2 IoroBquorthenyI{ pyri di n-2-yl am no] - 3-

net hyl - ineshxk-isoxazol-fivisbihenyl-4-aDyeyclopyepacarhortio aeid eyl estigr: Rrepasdpound

81) [00

1-(4' - {}ﬁg(lr ?tggﬁlt%er%ro - eu%erstc)ntf) déﬂy "meiler glteﬁ) ]20 ulg %nln4] [%( ‘iﬁnﬂ i soxazol -5
-y1} - bi piyeidy- zzjllaytﬂl)le)swﬂemwmmlaaﬂaﬁr plc}abypheﬁyla@yt} @tctqplromémbo@he peided
10according to the p rocegg ; escr i n Exanpl e, sing 1-

{4 44 (6t e Gifet ang 2-Flfpre- A%B?%g} OrP%ﬁa%ﬁdgitﬁ;ETﬁL}gi,(bﬁeny1 4-y1}

-cycl opr
o vblor O@g?@?gﬁl@@éﬁﬁh@ f@rgér%ﬁ?}(:: dﬁglléllof'oi')ﬁﬁédlﬁ’rﬂﬁl) was used as the catalyst in place of

Bi s(di phetmqldlqﬁhqﬁlpmylpm)spbmﬁ)mhamylmcﬂ)chl oropal l adium(I1) was used in place of

step 1 MR RIRRY; BEGSRE ik S GVan B bds il prElng i higetEnga i n

Exanpl e &scr@é@'ﬁ)EQa@ﬂe 39ynt hesi S of
1-(4' -{445-(2-Chl oro-3-fluoro-p %‘/ -pyridin-3-yl am no]j -

met Yl - i Expuaple 93 5Symthesis ph@sﬁvhesasq Il)/ [é}(é'l-ﬂp[(bméﬂaﬂiﬁd%)@ﬁ]t!’li?d@l-é-}’Q)Corrpoundd
82) [0049 P
22 L0AR oS s LR PSS A L LS PRty O P epere

3, 5-di brlﬁemaﬁwulmlamlml&nﬁbh@r@)3€oﬁip¢aﬁa9mhenyI boroni c acid.
(1, 1" -bi s(di phenyl. phOSfrhl nO)ferrOChéﬁ)dé i chl oropal | adi um(11) was used in
]

pl ace ofIOQSe%lrfhmlg‘(l@Ir be Ehyrghloseray 2. Heagal- 6y D-poloerosmedy Hp-methyl-

L4 b A S linctl RO M Boid AR RTAR BT 1OFHOY 0 Sgrazol -5
25acxsor dnmgl)t mrbdtgzldamdemhas €.@BOs 101 fbmrhal)w NX-aimpttyldinindShyerplin (OU2g
144 4-a
i soxagol W)O %9 mk) ys stiged Ypypdsieearymaierushicitfdsd AMaSQ@NLr and

3- br omo-068+, 68! 3nd DY @ PAERY. 10 5B YY) BEd tHe QR4 nSl&ProS 00T £St er

from St ep 2 vvas hydrol yzed to the acid according to the procedure descri bed
i n Exanplappdl Vlsl(fgr(é_mhogrsg i heSyhutlhegwas pofired into sat. aqueous NH4Cl, then water and

1- (4 4 3FI net hy. henl -pyridi,n-2-yl aminoj - 3-

et hyi < AT 4868 Tl Bl 1B4F P bbb BRE A SDE R sed 81 Grpound
83) 3[00048§1]lt1r? l%l's)ldé purified by preparative HPLC to yield the tltle compound.

1-(4' -{446-( FI F phen -pyridin-2-yl am no] - 3- et hyl i soxazol -5

Fl uor o- 2- e
- y1} - bi greample 24y Jynthgsis @Mééa(ﬂe&h (5tﬁﬁ}lrlyb[1a334]@Xédln9¢l Zxbdydreiyepar ed
methyl]-3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarbonyl]-

methanesulfonamide (Enantiomer A) (Compound 92)
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WO 2011/ 041461PCT/ US2010/ 050786 according to the procedure described in
Exanple 1, Step 10, using 1-

{4' 44- ( 6-woanoppsidedi n- 2- yl am no) - 3- met hyl - i soxazol - 5- y1pchiyshenypiords y1} - cyc
| opr opanecar boxylic acid ethyl ester and 3-fl uoro-2-net heyl - phenyl boroni c
acid. Additionally, (1,1

bls(dlphenylphosphlno)ferrocene) di chl oropal l adium(l1) was used as the

cat al ystl005p31pitap é: f[15dBroma-phenylhexcignronangsar banypkameghingsylipnamidebo]

St 2 { i toth

ot obedur® etDrenyARtah RS NELR 10336 ot 3 hBBABL ScRaTPH g, L0 the
1-(4' - {483 Eimﬁlal-)(ﬁlnbﬁzdb&vdré hédtetbrogamthipk 1 Phiemyd therpwapdra'tlecﬁto afford a dark

L oo b ebadborsnaiiovor A ate to LGRS o PR 8BAE AIL 5’ © 21 ¢
1- (45 %ﬁog @'Pipog@? ﬁlﬂ)rtha{tlv&'f’a@ ?@%M& aﬂlas&%&lg&x{u'r@'mh%qa}i &Rl 6iB-

nmet hyl -1 sox bi"phenyl - 4 y1)-cycl opropanecar boxylic acid et hyl
ester: F&@zgait(ﬁ)ctnanb)cfodl Adotis. tAfeer priodient 20enidess,rthdeulxture iBxsgmprel ififo St ep 10,
usi ng

(4 4d- (eNaa? AEpYIeA dnf esrstody it FHaChet Ashed Metionsdior 252 79 CBPpEly2 499 13 - cyc
| opr opangcaHex (300 af)dvab288dydndant rodafitollected by filtration to yield the title

2-chl oro-3-(trifluoromethyel)phenyl boronic acid. Additionally, (1,1 -

bi s(d| premplophdESheIno) f er r ocene) - di chl or opal | adi und | I ) was used as the

A S T
procedur@cn&ps drReskbony BxabihlafiestlfoRAmideTN-£l %Br&u@m@@n)s of Synthesis of
N-[1-(4'-{4-[(1-Benzyl- 1,2,3]triazal -4-

hydr oxy- qyékongﬂp]an@ﬁﬂa@pﬁkltm@tgwalﬂ&mgu 12215 éﬁa}ml) Aisypacaletp Wihaspieidé dr bonyl

L1 PR RS ORATHAE } FRRTSACHILTh AR P N ol WaREL RN B O
0. ?9¥1£§b‘“”m‘déh§?“? ‘Fﬁf“!l‘?fﬁ’i?h? b “8“’%“‘3““@) O e i o o

pyridi nén ow a&decg B TFHRGHTS Wt Do Pé efzfeﬁw; QRechogrs 'th"éElt [y ke f%fé g‘gﬁi)gr ature
overnig hlfhen%gﬁlﬁgn VesBad 1r(t9 FORca1,00 aédfﬂ@ﬁla)ld andr (a@leﬂ-&%c@ﬂ{rat& §5 mol)

and the m xture heated to 100C in a capped vi al fo?ﬁg 5"hours. The sol ution
was pourgd thatorapate. waghevussistHhChe neietepwatteut fmtheEp@Mocanas. added. The

01 csul ST S88 36 NP Elimf s Bt ARt BTG GRE Emefib prfegnyr-

COWPOUHQSOXE%@IW -fhemy AL dopropanecarbonyl methanesulfonamlde
N[1-(4" - l‘ygeni}:{ lSﬂl *?}’12 oxglfjlpazol 2- y% drohérret hyl ] - 3- met hyl -i soxa
yo

zol -%- yjiﬁnanphmnym iey ef p%loﬁ:ﬂa@e‘baﬁﬁ@imqthylr{éﬁ degabdrolaar-ve-

e e R0 LS AT e, S

(4- Brongd ghﬁaya;u)az@yglyoprso@amﬁﬁﬁrﬂmnyleCmaﬁyldlséQ&om y9]1m3thaﬁm|(Enzﬁmﬁn§m12
(13.6 nm., 183 mml) in CH2Cl2 were heated together for 1.5 hours then
evapor atAb0f453 45 P Jrd mmela MR (O lse. 93720 RaRME (i 5mdy ané FeOdy &l )30

m nutes o &ggggéﬁwgu@gh W%ﬁ%r(ﬂﬁnﬁuﬁgoo S mml) in THF (250 ni) that

was pre-treated at” room erature wt NaH (60%in oil; 8.0 g, 200 nmol)
for 6.5 Tmmaks(trlﬂhmtpMSﬁhmet)pﬁtadﬁﬁn(m Cmmﬁg 00be nmol) waeaddrd apdtircegtaledt o

t di fi d 12, hed t d
evapor atBHE 00 V4 08T LB T B e ] A RN ISA0E b T ect ed
by filtrgaishodwif 1N BCHHRS ﬁéotuk Nagﬁm})ﬂﬂ%née%érage)d T:hg[rnglﬁ%]re§H@Bu@ﬁed

N-1144-(4,4,5, 5-Tetranet hy di oxabor ol an-2-y1) - phenyl
cycl oprdpmreiwatb@rﬂﬂ%@mteyﬂahﬁbsuﬂéowamld@ N- E1- ( 4- Br ono- phenyl)

oY oD B O Bt e® b B BTy Fa RS REN e ey i 1

di ox@ne [ 3K ol ni¢ 3aflethiy[-RoRidzol 8Lyl 3Rk g£g11and then

(1,71 bl[s(ﬁphenym}gspﬁ?ﬁ%) f er%cene) di cyh)lgorﬁg[b) I agl um(I'l) (1.0 g, 1.4 15

mol ) WCMdeeWOWEtmﬁ@amlﬁ@am dtompgundd¥)or 2 hours then at 70C

for 16 n r nt.o iodi t he

or gani c ay rStgﬁ‘rf]cgrsl %ieg&ré{\{% |t(\gl)gl%tpﬁgceg%¢e dr?g%rgﬁ\(d;m c%ar{/@s 983§t385h€{1‘ next

step w t[liquibrcsrmsIphe[ﬁylp&xméthﬁa‘smmol 4-005053-tSflegrodicthyl-benzyl)-1H-

N-[1-(4' -{4-[(5-Benzyl -[1, 3, 4] oxadi azol - 2-y1) - hydr oxy- net hyl ] - 3- met hyl i soxa

zol - 5-y1}- bi phenyl - 4-y1) - cycl opr opanecar bonyl pnet hanesul f onam de

20(Enantioner A): A solution of N

{1-[4-(4,4,5,5-tetranmethyl -[1, 3, 2] di oxaborol an-2-yl) -

phenyl] cycl opropanecar bonyl} - met hanesul f onam de (0.045 g, 0.124 mol),
benzyl[l 3 4]oxad|azol 2-y1) - [5 (4 bronD phenyl) 3- nethyl |soxazol 4-y1] -

N NN - N NN A N NN



reaction vial was stirred at 80C for 16 hours. The m xture was poured into
Et 0Ac/ H20, washed with 1N HCl1 t hen aqueous Na2SO4 and concentrated. The
resul ti ngwoesildai4surifi ed by preparative HPLC to yi el d Ph@/uszelossassrpound.
Exanpl e 95: Synt hesis of

N-11-[4' - (4 { Hydr oxy-[1-(3- tnfluororrethyl benzyl) 1H30[ 1, 2, 3] triazol -4-ylp
nmet hyl } - 3- net hyl -i soxazol

cycl opr déésﬁé@ﬁlﬂﬁb‘ﬂw ]tmﬁb‘{‘%ﬁé@%ﬂ' G‘h é5(t%%m%hﬂd1%§]d{%@@08ﬂan§tﬂb' 1:
Prepare ed in Exanple 94, Step 3, using
[ 5- (4- bﬂ’@%uﬁiﬁgag‘%)ob%‘ekﬁ%ﬂﬁl?ﬁﬁ%%lg%‘ﬁ%}%i “[1-(3-trifl uoronet hyl - benzyl)-1
H W Mﬂé%ﬁ&ﬁﬁﬁé@ﬁ&ﬂﬂ/ﬂﬂ@[ﬁﬁie&ﬂyl% &- phe@z-cpl 341-]()9&](1iml-h@rmhimmd N-
1-[4-(4,4,5,5-tetranet h){ 3,.2] di oxabor ol an- e& heny,ld]

-cycl opr‘ﬂﬁ‘éﬁ%‘c%yﬁdﬂml?“ ﬁ@fl}rswéoemmaﬁ%wfbe%vl)- %ﬂFﬁPﬁo%‘.‘“ S\ omponad of
N-(1-14 94@ Met hyl - 4- (5- phenyl -[ 1, 3, 4] oxadi azol - 2-yl am no) -
i soxazol -5-y1] - bi phenyl - 4-y1} - cycl opr opanecar bony1l) - net hanesul f onam de
( ConpouriehssgHtep (DOB&Mre&tae@rdmg Ry teareddacaesaibed it Bx4hplePdoStep dr esing

d i bed in Ex 9
[5- (4 bﬁgé'é% AR S dth B dShP s phpnyie ! Srlimcirel 3B euag 2 of - 2- 41
) - am ne p@n gh\l'(4 ‘2135 i-fetiathett@1-{ B3,2 10)Ea%bfolan 2-yl)- ;I)henyl] cyclopropanecarbonyl}

anet hyl -[ 1, 2]d|oxaborolan 2-y1l) - phenyl] - ¢ycl opr opanecar bony1} -
rret hane§n¢th@n¢almhf®@mldﬁt)Exarrpl e 97: Synthesis of

]Hlél%lﬁalﬂn@fﬁz é%l}th%(r%%)p f)( L‘P@rggl)'zﬁ)pyrréif eSch)Xa Na etciléd Cse(’)‘%%und 95)

[00508] SSyE{pighenyl- 4-yl} cyclo ropanecarbonyl)-methanesulfonamlde (Compound 95)
N-(1-14' 44-(6-Benz n-2-yl am no) - 3- net hyl -i soxazol - 5-y1] -

bi pheny| 00508 @en;cmr%pmw&&pwww»mm FomatyhisoxazoRs-yil-

o SOBRIEA At S M LSRR gD

car bony|dylamitgZemethlyBis0sa |-G,y Pbiphanyirdeyl) ;cyMeSdphieafbdx QI7TB&id) (soQiudB8 nmol )
and DBU . 0248 ni, 0. THF (1 .nL nd the m xture
was lﬁeatség 965073(9 P8 %im@g)prmg ‘%Mlgemlfd&?ociggd ﬁ&dﬁ%% 4llﬂémi(’ﬁ"P9t M’Z"ég\ﬂ 2puri f |Xe3
by prepa(b@bwg é*%’&r&rﬁ&) Xﬁ&bﬁdd@%zﬁ%%@ ocmmﬁﬁaeg wé%é%mtﬁec?ﬁl Tﬁmi hasi s of
N-(1-14'43- Methyl 6- phenyl - pyri di n-"2-yl am no) - i soxazol

5-y1] - blqnﬂelm%lﬂnmw}@l&asclljc@ﬂedm Hbé?rlacaauabpﬁdy\m)l fneﬁﬁhma‘suﬁhcmmxmwz(s@mﬁmdnd 96)
00509 St e

£544 ] ?Wé?%é@dﬂl?loﬂfﬁ %ﬁ%%ﬁ&ﬂ%ﬁ%’owu opr opy1l) - bi phenyl - 4-y1] - 3-

net hyl - Immm@|9s4syﬂtheﬁab Ngqmrj Mettﬁ‘j?lt4'-(6-lf)l{énﬁ-i)57?fdin Pryapaifiisxagsidi ng to
the procedure described in e 94, Step 3, using

[ 5- (4- Brioyib-bipleanybi-y3}- mﬂmomsmalzmﬂ)&m,eﬂ]anesldfmmde &compoend 9put yl ester

d N 4 1 |
Hvel oprtBN SR Lrs 14 SATRENopyhulp RetbpE AT P Ed-Yibhien e BT
N-1144 Iﬁéth&ﬂlsﬂﬁaz%l-ﬁf%ﬂhﬂlrbaﬁﬁx acd red-but &l Rt hPRYyhred-ayddrding to the procedure
cycl opr q%gnecar bonyl t - net hanesul f onam

{ 544" 41-906¢H5H b Emraagw%lﬁ%éav%&ﬁ @yﬁr%rpjralwyj) bimsHetytoxazaf tr¥IB- et hyl - i s

| - t t CH2C12
(2 ) SRR S B S e 2l FRA 24D
Et 0As/ Nqiﬁeﬁga]-C@quoﬂfdtm:cmbgmyl}andtm,nemlﬁmanmdmcent rated to yield the title
d t hat ct) t h t 00 St 3.
N (1 14 005yt 2s HE 05 SH APl el RS0 O R 1) -
bi phenyl Xérolﬁi&pﬁﬁéeiﬂ?i%h?ﬂﬂﬂ@ﬁﬁhmmmﬁ@é hangsyliRiamdfonMaminocarbonyl-

{1-[4
met hyl - |cs'oboampbfl)galplle)nybﬂpfth]ehmetmdysqxazx;lél vpraepanec agib aary-bityhestérdAES @, f onani

de (0.1 ridi 0.0 5 ol

ot asst dr SR dn ER6h4a 5t g 7 FBRY WY e Rt e aesgpo8e63s o §

wer e0ConioPRIN MH‘CEB';'an? 10h&biganiddaydd & a§ 0bitich@c@sSyidRAAS 586 cohpbund3ndtor 10

m nut es. Pal |l adiun(ll) acet ate (0.003 g, 5 0.0125 Mmmol) was added and
degassi rtpsiiesd ewertlyrindef 1axt st¢d ni nutes. The reaction ni xture was seal ed and
heat ed ht 0 I

et oo, s SR A B BB AR B B ERT vey e

Corrpound)lplﬁzﬁ@ml-ﬁ}-Qﬁclopropanecarbonyl)-methanesulfonamlde N-{1-[4'-(4-Amino-3-
1- 14" 44- (2' - Di et hyl am nonet hyl - bi phenyl - 3-yl am no) - 3- net hyl -
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10 i soxazol - 5-yl phi phenyl - 4-y1}-cycl opropanecar boxyl i c acid (Conpound 85)

[ 00512] Step 1:

1- 14" 44- (MO-2Dimt4syl am nomet hyl - bi phenyl - 3- yl ani no) - 3- meCiSe&0%08786 - 5- yI ph
i phenyl -4-y1}-cycl opropanecarboxylic acid ethyl ester: Prepared according
to the procedure described in Exanple 1, Step 10, using 1-

{4"-[4-(3-br o.m)pheng/l am no) - 3- net hyl -i soxazol - 5-}y1] - bi pheny1- 4- yl%- cycl opro
panecar Hgggpyli-léo%p]d -é{{)Hyphepgbgtyé}cy@llm)ropanecarbonyl -methanesulfonamide (0.103

panecar i _ <BSSORTCifppopincarbony|  melhancs
G St o s8I ARRER IS I BABINAROPANGEe 304 Shpmlohy Potissium carbomate |20 o
t et r aki g0124B heny inpholy.pind NP (18dhgl 0(25. mnOD 3 c@hbipe@in THE (eGtndn from
Step 1 ves prdiolazed Lo Lhe.aghd aceording e, Lhe, plpsedu g dgser bed 11

1- (4'5-{ ~Di.chl B{g@d%‘y"--l' :

nmet h)? | - ﬁg@s&zgé?ﬁ-o @-Vgé%}a-agﬁheny Ia %S}‘%l\?é-lsgdyogiﬁ%%érﬁo%%ggg?‘g%iyTll}ecre%CéliO(Ijl ( Conmpound
86) [ 005tikjurSwap sdaled and heated at 65°C overnight then poured into EtOAc/water. The
1-(4'-{4-[6-(2,3-Di chl oro-phenyl ) -pyridi n- 2- yl am ng] - 3- hyl - .soxazol 5-y1}
b1 phenyiredis BTt GrUR S BRER Y sticd e A mabesply o kel Bocor o) ng
to the Qrogg)@q%[‘e described in Exanple 1, Step 10, using

1-{4' -[4-(6-brono-pyridin-2-yl am no) - 3-

25net hy | Exasepla 281 154y QbDimethpllaminpmethylchiphemyiandaminoxdrmethdei d et hyl

ester and 2, 3--di,ghl orophenyl bagr oni cid, .. .

(3 g oSk AR GRRAY RAbRpuElBayyic asid (Compound 39 vas used i n
pl ace of[odsed)rsikp ${ 1{4P %D@hn@ﬂghu'lﬁﬂ))omdth chipRé)1-3-712RBd O} 3-dietyl2: The
ester frfom S]tlg_pl vyés ﬁ)?gr ol yzed to the a)z‘i c;?aclg?)r dii]ng to theeelgyr ocedure
descr i bdépxagolesscxHhiphenyldodi-grglppropanecaghpxylicacid efhyl éster: Preparcd

yl <(31m' ngfgcé&%%ﬁglt%%%(@?& Qlif/%}dq E%%ﬁﬁ‘k{ﬁoy?%ﬂb (%:1%1% (%b{r46[)4a_$13été§ﬂ@06xyl ic acid
( CompountheByhmirod35h6thySisepazbl-5-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid ethyl
1-(4' -{446-(3-Fl - 2- et hoxy- ph | ) - i di n-2-yl am -3-net hyl i | -
5y 5. biSRERY T4 e R EprS B AR RTIeeiit Uehyl estor: Prepared
accor di rlﬁs(‘d@plfeﬁﬁ H&s%ﬁ%%ﬁo@&éﬁﬁicﬁﬁ)%ﬂaﬂa@ﬁﬁﬁm GaduscdlifPlatOof Usi Ng 1-
{4' 44- (6-br on‘opypi di n- 2-yl am no) - 3- net hyl -1 soxazol - 5-y?] - bi pheny1-4-y1}
E),C]Yfl oprtotp@kmz 'du“qxhb'h mydphdsp}lmc)pdllgﬁumw). ester 1Iand

-fluoro-2- 0 en ropi c acid. A - : :
51 st AR ST AT e R Sied i Shichigid o b 16 pocproine bBArR WP ace of
t et r aki sfcbérieenEkahpephi ne) pal | adi un(0) . [00517] Step 2: The ester from
Step 1 was hydrolyzed to the acid according to the procedure described in

Exarddl e Bxamplel4hpSnthesis ofdy(t'H{ddp42 dfDichloro-phenyl)-pyridin-2-ylamino]-3-

1- (4" -{445:( 3: - nyl ).- pyr i\di nr 3- ' - 3. mef.hyl--

" soxaz o HERYEisO R AR Siphohy PL B b b BRI i RUOY Cmpagnd 89ha 6s)
[00518] [Gisen Step 3: Blame-[5-@3-Didhivro-ha )l pyridini2dylagind]- 2 prited-isn@esidi ng to
t he procedure described in Exanple 1, Step 10, using the follow ng starting
mat er i alsYl-diphenyi-fHrdhsycioproppnecaghexydic asidethplestsrr berarsdacerifiang ta 81°00519]
Stepz: . . . A TA( ) TN . a

I (4 - AIBSCH SIS ARG ol P18 4R Ak b R i aRayel ok

y1}-B5i pheetyyl-dexuidt-8ytiHophaghietarpdopntbpacaabaxdichigld @bylester dichar ed

O g PG R L o Ek St Dt SR Fertbbon S Gop i crn

b4

bi pheny 1 4- HCMS OPARNG hdsbh@etsd15di ester and
3-bronn;]\xé%k(%%:ﬁllc%r%e?gﬁenyi)?ﬁigjg/l?}?%idﬁg %J([AO%ISI%P)St ep 3: The ester from
Step 2 Vies1iywiepRyThadette ftdre Stpi ldwaclnoirelyngl tbdhe ded proocding teethd psasedired i n

Exampl e 3. e 103:, Synt hesis of

1-(4' -{_zf% Cf%,agggf‘?fflﬁ%ﬁp- phenyl ) - pyri di n-3-yl amino] -3- |

gg; ol - | ExnaEIe 10 Pr Sylnth NiPHEN' -{4-[813-FaNe ORLLRRRASCRR I NYpyrediaci-d ( Conpound
ylamino]-3-methyl-isoxazol-5-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid

(Compound 87)
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[ 00521] Step 1: 3-Brono-5-(2,5-difluoro-phenyl)-pyridine: Prepared
according to the 25procedure described in Exanple 41, Step 1, using

3, 5- di br owo-2pywrasdiome and 2, 5- di fl uorophenyl boroni ¢ aci #CT[USO®HRAR50786 ep 2:
1-(4' -{445-(2,5-Di fl uoro-phenyl)-pyridin-3-ylam no] - 3- net hyl -i soxazol 5-y1}-
bi phenyl - 4-y1) - cycl opropanecar boxylic acid ethyl ester: Prepared according

to the procedure described in Exanple 41, Step 2, using .
144" - ( 4-16el Step kil #4'H 4 oRHgpres2ymythoxy-phenyl)-pyridin-2-ylamino]-3-methyl-

30bi ph -4 ' i ds .
3- br omo PR EhARAAEAREC AP BB BB EPLRE Wared o ¢ o
Step 2 wvusordingrtoltlyz@dcddord dscralndiddn dxemptti N Gtdpol &, Iaeingrlogzlgﬁu(éebmﬁs;;ri bed in
(4" - { AN OB ReE SR IO HIBTICAH o] - GFrgt e SURE0F 28y 1) - i ph
enyl -4- ye’cﬂg:l%k’t%}Qﬂfﬁﬁﬁ%%%ﬁ?&ég#li%g?ﬁb%rﬁ&ﬁ@%ﬁd 90) [00524] Step 1:

1- (4" -{446- (3-Chl or o- phenyl) n- 2-yl am no] - 3- met hyl -i soxazol - 5-
y1} - bi phHaisidipidaylphesphoiodierropaieedahlwoopalladiuadiipiwes iyeld e ptaee of Pr epar ed
accordi to the 5procedure descrihed in Exanple 1, Step 10, usin
AL B S e i P °

et hyl - i[§@XAZStkp 2: YAd eé@érﬁﬁﬁﬂ%ﬂep@‘%é&lgﬁﬂ&lb@&f BRRNLSR RIS fo @6 ipfbcBly!

ester and 3- ch]I)orophenyI boroni ¢ acid.
(1, 1' - bidsgedihsHemfkphplsphi no) f err ocene) - di chl oropal | adi un(11) was used in

Dol £t 03 SRRST PLOSRTS ISR b byrging -y mpRe B
1214 43 Eh 14 (o DRyl oy Ll Byl am NG 1 Soxazal Lo o
y1] - bi pHMﬂgi-&teI} }3'&rQP¥9p$'b%ﬁW@E‘A'PBG&XD'PEﬁQHl%I Proparegd sgeridige)to fl30526] St ep

1. 3-Met 1.NO- - LG acl L P carging to the
ot oceduribani At ESAARE PRI TELIL uf bR R PR PHRRERL BT, Lo

mat er i al &brothoepsardiddandedtidowphcradbadometbidl ester and net hyl am ne. 1005271
Step 2: 2-(4-Brono-benzoyl)-3-o0xo-pentanoic. acid nethyl ester: Prepared
Scoad St SiHeTp 08 B Lo BREMY I PR emine Smethy pisp Rk e

fol |l ow . i i " HROR : i i | ester
bnd - br oo D R Elop T pincl A TR U R A Ger 2P RPRLE 1 EI T Y

5- ( 4- Br qmoegdherddsiril®den Bxhmpladadwhe; dsival Héxiantinadiwetimgt-isgkazebt-o)-

20P i toth dur. i bed jn Ex 1, St 3, [
the. ol |G S0 MO S TP oo [ 00 B bR BE e bk B B LENe a6 d —
et hyl  gsi®ine. [ 00529] Step 4:

5- (4- Brono- phenyl ) - 3-et hyl -i soxazol e-4-carboxylic acid: Prepared according
to tMe drseddiier 3uEbeedterdepm Steaplanwpd ey drolyBidetp the aqid hergrding tof BE peasicegre

startin ni.ak. 5-( 4-bronmo- phenyl) - 3- et hyl -i soxazol e-4-carboxylic acid
met hyl gehse?ﬁb.%dé@tzéﬁrg%‘%ﬁ Step 5:

[ 5- (4- BrExunplba 03] Synth&sihwil t-(4844342,5D WThupre-phbiy-pysidind3ykirhinoy8y| ester:
Prepared according to the procedure described in Exanple 1, Step 5, using
t he fol IBohylisexazol-Srdi-kithepyh4-yl)-cyclopropanecarboxylic acid (Compound 89)

5- (4- br g, H 3-B:6h{3Y312 S WAFHoSHrtnG ALRK MK é:P ?d 8 a}éﬂl@téep 6:
144" 44- ﬁertﬁggj?%xycarrbonygl‘ Srf?no@é- gte%ylngps‘ggazo%'- g%df -%cllcpﬁg -4-y1] -
cyclopr gpacedosr decoryicdan &xampletdiy Stepdt esing Proeqibroadh-ppobndami2, 50 t he
pr ocedur(g descri bed 30Qin .gxanpl e 1, Step 10, using the followi ng starting
mat er i al BHUQrBPREAYINOKIAAC dfidny 1) - 3- et hyl - i soxazol - 4-y1] - car bami ¢ aci d
tert - butyis;§4i8p 280494’ {4-[5-(2,5-Difluoro-phenyl)-pyridin-3-ylamino]-3-methyl-isoxazol-
1-[4-( 4,[4, 52,?5- t%t rgqrreti]yﬁ [(lf 3, 12]1::“ oxpaboyglpgnl- i yl% - pher]wl] - cyycllop))‘r%)panecar b
oxyl i ¢ deylg-hiplenyl-dstlecycl¢propanecarboxylic acid ethyl ester: Prepared according to the
procedure described in Example 41, Step 2, using 1-[4'-(4-amino-3-methyl-isoxazol-5-yl)-
30 biphenyl-4-yl]-cyclopropanecarboxylic acid ethyl ester and 3-bromo-5-(2,5-difluoro-
phenyl)-pyridine.
[00523] Step 3: The ester from Step 2 was hydrolyzed to the acid according to the procedure

described in Example 3.
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bi s(di phenyl phosphi no) ferrocene)-di chl oropal | adiun(11) was used in place of
t et r aki s(woizptiemydephosphi ne) pal | adi unm(0). [00532] Step PCT/US2010/050786

1-[4' - (4- Am no- 3-et hyl -i soxazol - 5-y1) - bi phenyl -4-yl] -

cycl opropanecar boxylic acid ethyl ester: Pr epared according to the
procedure described 5in Exanple 1, Step usi ng

144" - ( 4-Bxamply dPdxSetheingd Lid'rid-16- (ét%lprq Bb%adbpylsdlyﬂ-ylammo] -3-methyl-

1. 4 a5 L S BRERRRARTRL asefe bRl ela RoBRhunkPOREC] VPP 47
y1}- CyC|[01}3I24]FSiép(I al-b)4)'X{y41—[6€(38€hh5r6-fphyi1yl)}§§fﬁdin Pryépainedl3anciytlisogaod-5t he

Er fﬁed?}e}aﬂfﬁ@ﬂgl- ay r}c]og& | epgfé)%%lce g?igﬁgﬁss}lfst%r Prepared according to the
LIRS  ———
hydr oI yzedhylelswveolaﬁ:wd-mmnmwuﬂﬂ@} -bynld)prepqareoubdwla adebathylles@r amd Exanpl e 3.

1 1 4 43 cé?q{%)h%y h?%:ﬁcemqfi 111 T;)1s£?18§%{8111§1£8ﬁ)h1§0)ngfraqﬁeﬂe&})-dlchloropalladlurn(H)
|1 g%gég?}vé é%ébdpﬁimﬂ&raﬂtetﬂala&mg@l@msgmeﬁﬁﬁm@mw)l c acid (Conpound 98)

e :
[ 5- ( 4- Brioes@s] @%@m}t Th@e%@rrfmm Stpxlawed hytlrglyyed t8-thheng hedordivg #) thy aticadwek- 2-
yl) - 1%m n(% r1b paE a1c§or ding to the procedure described in Exanple 51,
Step 1, 8§ 6 i{%mBP no- phenyl) - 3- et hyl -i soxazol e- 4-car boxylic acid and

benzoi c mrﬁ%ﬂhndsasyndﬂesn[ S06 3813 tapI-2+(6- phenyl pyridin-2-ylamino)-isoxazol-5-
1-14' 43-Eth Ehen | -1, 3, 4] oxadi azol - 2-yl am no;a i soxazol - 5-y1] -

bi phenylylhbkpianﬂy‘bb’ Kepanesashoxykic Q@MCQWF‘“@W Pr epar ed accordi ng

E g E erﬁg@m Cﬁgﬁyﬁ 9@ &Lablﬁqo s[ﬁ)l(llazgg%ifeac}d m%h?ﬁ edfir: M%bﬂgd according to the
y1]-(5- ghecreﬂﬂufkldegcrﬂ:]ed)mﬁkmple 128;&1;))1- aging éheafotlowing starting materials: 3-oxo-
1-[4-(4,4,5,5-tetranet heyl [1, i d| oxabor ol an- 2-y1) - phenyl] - cycl opr opanecarb
oxyl ¢ é@p@ngpw}drg ste(f fnd me hylamine.

bi s(di pr[ﬁ»‘d%ﬁ]@i@ﬁ@“ﬂ@-ﬁr@ﬁfo%&%%l) @L&J&L R a&'dqﬂxthgi G f:&di n place of
tetraki s(tri phenyl phosphi ne) pal 1 adi urr( 25[ 00537] Step 3: e ester from

Step 2 wasordingrtolthezmdcadord &mcrabnddn&ampth h$tapa, ukimgphooddwire desogi bed in

Ex le 3. 3 di t i
i) | STHBHAN neH AT B0 AT R® OB GXeT LI BHSEOECh BH ahrent o
a CHO Cqbidsadyi Step 3t 84p4-BroxiRL BIschiy)B-ETR S ok i dle- 3—Q:a[‘l@(9§739hclﬁ the ﬁk@st&DNA

encodi ng the human LPAI receptor was cloned from human | un uman | ung RNA
(Cl Gt e emaé@bwptdm&@ the p@ce@sﬁ}iem&bed ?élvl?e’fasl‘,@lft F SR A1 wing the fallpveing

RETRGsC r eﬁ‘&n@aﬂte r]Z)I'Otlﬂﬂ Cbe)l -3- OX 3.11010 %Ql%,t et%%% or human LPAI Was

obt ai ned reverse-q ranscrl |on Feact e nucl eoti de

sequencqoosfw]tStep at sm%rbunﬁphenWQGﬂa&l-Mimmkﬁﬁ@helaeﬂe?S@atdaAl was
determ ned by sequencing and confirned to be identical to the published
human LFaAPorﬁl@@d@ r(’%‘rﬁiuéﬁtdeéPﬂbe@HBc,EPféWleﬂ Sftvys usingdhe odpming stagng 619

(1997). CPNADA, asm d and
transfecte %‘fkﬂaﬁg%gw} %)Sg %Zg)t am neg%bce%?#ﬁ%ﬁ{y?gsé%n Corp., USA).
C omss S{D(&M])ﬁtep(pr ESG(;Il—Bgnhothnnde&ethﬂneoyﬁael- |echrhsmigadig grrobytyil n and
identified as cells that w Ca-influx in response LPA. Exanpl e 108:
Gener at i SHTof "@BIcH doeyr 8|%ﬁ‘ﬂ%‘i°@b‘ieég‘§‘?r%d% ﬁnnlpplzgt £&ﬁpg§vevect or
cont ai nigod g Wm%@ﬁgl 599986, Iﬁ%}{ﬁ )-BashehiALARE 4faa%9x>n@aé\(h.ssour' S&T
cDNA Resour ce Center a org) he ful’l -l ength cDNA fragnent for

human LR#G31Stepbt h-l[ﬁ'e(d falgt-Bl(IRx}?mmn)H@mmi;@thlemamjd gbthipleenyedipdlice of

the cl Oneccilopropanecarboxyllc acid ethyl ester: Prepared according to the procedure described

30 in Example 1, Step 10, using the following starting materials: [5-(4-bromo-phenyl)-3-ethyl-
isoxazol-4-yl]-carbamic acid tert-butyl ester and 1-[4-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester. (1,1'-

-90 -



10 human LPA2 was determ ned by sequencing and confirned to be identical to
t he published human LPA2 sequence (NCBI accession nunber NM 004720). The
cDNA was wbhanad4igstio t he pCDNA3. 1 expression plasm d an#Crnsesissi’ee i nt o
B103 cells (lInvitrogen Corp., USA) by seeding cells in a 96-well
poly-D-lysine coated plate at 30, 000-35,000 cells per well together with
0.2 1A lipofectam ne 2000 and 0.2 lug of the LPA2 expression vector. Cells

15 wer e Wyphewdphpsahing Yerrogenckcdisppemal sdiund Doessorsed Beplage dssayed f or

LPA-i nd Ca- | > . . Establishnment of a CHO Cell Line Stably
Expr essﬁ%tgﬁimgg{gﬁ}éosf%gﬂiﬁ%&@@& or containing the human LPA3 receptor
CcDNA waqomBi)Stepd: 14]4nit Amind-3ohwliisddZolcRW-HRphaiyi-deylfzent er

(www. cdna. org%ﬁ.?The full-I| ength cDNA fragment for 20 hunman, LPA3 vvgs

obt ai nedYS\PPHramerafioxklic Jaid CHIVI exiRE: fgRqTedficaEdiaeip fBn pecsdure HescePehed
human LP. in _[3€QULNG (Wye=] ) igenfical to
the Bubl | Sha Kums LA aeTance B b S PRGBS 28) ™ he
cDNA washigheopkdhyil]atysldphepap CRNAGY ERIcidxfrygésseron pl asmid and transfected in

CHO cel | s _usi i pof ect ani 000 (Jnvi.trogen Corp,, USA). ones stably
expr essilfy3H uﬂgl’] %Lg’gé - &éﬁg}yz'gré&qﬁa%mﬂéng y[}iﬂ?b‘%ﬁifeﬁ?oﬁﬁéwﬁbwwlf%d as
cells thate opAnédakbéRylicthclESRPNGEert PrdpBRd aedsHIR o roéddfde and LPA3
Cal ci umh’la:% u}?] ‘sggs. [0%?42] Humag LPA oér? LPA3 exprgesgigeﬁpg CHO cells are
seeded ates@thedd0 E28nplodt 1c8ich g, pung Wweit'H(4ramino-Gestindtiboxgadlys-phibyphensl-¢oat ed
plate one, or two days, before. tetel%stsﬁy'dﬁﬁ%o%o-ﬁ-? Lh _a%g%é, the cells are
washed c}'nl:%yvx?l}ﬂpa\gﬁ g%&”thgﬁi cul cured' I nCe plll?eye PREEIR over ni ght. 30 On
the day [0534]/Bte 95 @ csterdadrs Swh § wak Isatelfzely® th&adie hevdrding Mothe pricadure

Devi ces) in_assay buffer (HBSS with Ca2+ and Mg2+ and contai ning 20 niV
Hepes arﬁ?sm@%lﬁﬁt“t‘fw]ﬁcﬁd free human serum al bumin) is added to each well

and inc i i | : ds in 2.5%
DVBO ar glﬁgagﬁo@g 1tﬁ gﬁ}lﬁ{e}l{ce %@_éﬁégﬁﬁéﬁﬁgi(%ﬁe%%ﬂtl%ﬁﬂg%ﬁ&e{gﬁﬁ_rzﬁgﬁﬁ?e per at ur e i
for 30 risonakzelss-yllbipbeni-d-ylheydopropaateabbyylicheidd@ompeamdd98)10 nM LPA and
intracel | ul ar  Ca2+ neasured usi ng_ét he Fl exstation ecul ar Devi ces).

I I
| Csd$ arlSadtepil hu(4pBrergo-ehspH CFtb)‘lrié?ﬁa&H]a‘h)’Qr(§?lﬂ’§e|}‘/gl’Ug3’f‘]°t"PQW?}n2'
Curves. ypxamme P%ép%ied@c@@rdﬁ%‘ t6 itﬂ%tﬁ&é@ﬁr@@eﬁ@ﬁbe(ﬁh%@; 510 lS'te%V\li, "AGind 13-

]
overni ghit” culture wth I'1poflectanm ne 2000 and t he LPA2 expression vector,

t he B1034dwmbding-pheeyl rdiled-ionemlotdarioBglit had asébenmostamrd/lediriade. 4 hours. A

it Cad i > BAE-CoRbah A et b b Boatiib S b PaPR§aPE ¥ co human

serum alfjgmin-4.a) 2 n€aFBoxid achiekhiyNEstdPréparcioRboudofiey 1 hour at
37C. 101u.pL orP, te}?% gg@rrgrodtﬁds in %ﬁS% 10 DIIX/BO are %ded to %{%g cells and

i ncuat iwecadoredoserépdan Exampictle frprer 18k using fof4-Bome-phengh-3-abylsoxazel-the
stimul at t heraddi tion gf L i nLr. r Ca2' neasured

usi ng tﬁgﬂﬁbél}%l i;-[li,g%]%a%%ﬁ-ezéﬁﬁ-gr q%e%@c%@(‘"ﬁ%ssg%&%%%hﬁét erm ned using

G aphpad 1pr]giskasurbai2sy pbhehyligeyicl dprdianechrbaxyVie acidexaimpster. 14,2 GIPyS

Bi ndi ng Assig)g1 15[ 00544] The ability of a compound to_ inhibit binding of GIP
to LPAI higdipbewdphasphing)ferressapr diowppllalivadilwasaysesl #eplpee ¢ft abl y expressi ng
the rec i | I are resuspended in 10 mM Hepes, 7.4
cont ai nﬁ%é@&mhgﬁ?ﬁqségég)p%%&g%ﬂpii fuged at 75,000 xg to pellet the
memnmsangses3vstepdnbhaces feore Stepspeindiea yrat th@harddidHeqesding todthe pricadurieng 1
nmM DTT and :I{{OS%. ycerol_. Menbranes (-25 lug per well) are 20 incubated in
96- vel | %_P%ﬂ d IREEHMPICB nM [ 355] - GTPYS, 900 nM LPA, 51 LLM GDP, and test
conpounqgsis) Af $ahe BHbb8imdnRO nfiM FREESmetRE! ddtadmadOGtMaB GlobidRedMitMBCL2

50 iug/ mL saponin and 0.2% fatty-acid free human serum al bumn) for 30

m nut es Smad@. LaMe 204848t i ons are ternminated by rapid filtration through

i mes wilevertp R OZor s e of 2. B A iRrebh 206 BBt By B “and 10
™ MBCLZsa4] 011 IRrDISSI bbb @i Hindb 160 A6 Rbrslcoho R Burssle

radi oactivity retained on the filters is determ ned on a Packard TopCount

( Per ki n Humer ung 896t (€ loatesh habergtoriss,dee. /M heep guersotranscribell werg thee bi ndi ng
m NuS Ng§\= Lfic. bindi [nt o] l,i 00, nM. L . 1 Csos
vere detsr reasan &R RS M S ERRERE R S0 S or b BB AR S .

30[ 00545}y RCR WS theatvore: transitiiption rbactibadl eahucttatide f@ueh@ufebecibadd Menan
conpounds of Fornmula (1) is presented in the Table bel ow. Unl ess ot herw se
noted, all the conmpounds in Table 4 that were tested in this assay had | Cso
val ues of less than 50 uM Table 4. ;.




Conpound No. HLPAl1 Ca Flux IC0 1 A2 A3 A4A5C6 A7B8A9A10C1I11
Al1l2 A13 A
WO 2011/041461 PCT/US2010/050786

LPA; was determined by sequencing and confirmed to be identical to the published human
LPA; sequence (An et al. Biochem. Biophys. Res. Commun. 231:619 (1997). The cDNA
was cloned into the pCDNAS/FRT expression plasmid and transfected in CHO cells using
lipofectamine 2000 (Invitrogen Corp., USA). Clones stably expressing human LPA; were
5  selected using hygromycin and identified as cells that show Ca-influx in response to LPA.

Example 108: Generation of Cells Transiently Expressing Human LPA,
[00540] A vector containing the human LPA,; receptor cDNA was obtained from the
Missouri S&T cDNA Resource Center (www.cdna.org). The full-length cDNA fragment for
human LPA, was obtained by PCR from the vector. The nucleotide sequence of the cloned

10 human LPA, was determined by sequencing and confirmed to be identical to the published
human LPA, sequence (NCBI accession number NM_004720). The cDNA was cloned into
the pCDNA3.1 expression plasmid and transfected into B103 cells (Invitrogen Corp., USA)
by seeding cells in a 96-well poly-D-lysine coated plate at 30,000-35,000 cells per well
together with 0.2 pl lipofectamine 2000 and 0.2 pg of the LPA; expression vector. Cells

15  were cultured overnight in complete media before being assayed for LPA-induced Ca-
influx.
Example 109: Establishment of a CHO Cell Line Stably Expressing Human LPA;
[00541] A vector containing the human LPAj receptor cDNA was obtained from the
Missouri S&T cDNA Resource Center (www.cdna.org). The full-length cDNA fragment for

20 human LPA; was obtained by PCR from the vector. The nucleotide sequence of the cloned
human LPA; was determined by sequencing and confirmed to be identical to the published
human LPA; sequence (NCBI accession number NM_012152). The cDNA was cloned into
the pPCDNAS/FRT expression plasmid and transfected in CHO cells using lipofectamine
2000 (Invitrogen Corp., USA). Clones stably expressing human LPAj3 were selected using

25  hygromycin and identified as cells that show Ca-influx in response to LPA.
Example 110: LPA1 and LPA3 Calcium Flux Assays.
[00542] Human LPA; or LPA; expressing CHO cells are seeded at 20,000-45,000 cells per
well in a 96-well poly-D-lysine coated plate one or two days before the assay. Prior to the
assay, the cells are washed once with PBS and then cultured in serum-free media overnight.

30 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 0.3% fatty-acid free
human serum albumin) is added to each well and incubation continued for 1 hour at 37°C.

10 ul of test compounds in 2.5% DMSO are added to the cells and incubation continued at
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room temperature for 30 minutes. Cells are the stimulated by the addition of 10 nM LPA
and intracellular Ca®" measured using the Flexstation 3 (Molecular Devices). ICss are
determined using Graphpad prism analysis of drug titration curves.

Example 111: LPA2 Calcium Flux Assay.

5  [00543] Following an overnight culture with lipofectamine 2000 and the LPA; expression
vector, the B103 cells are washed once with PBS then serum starved for 4 hours. A calcium
indicator dye (Calcium 4, Molecular Devices) in assay buffer (HBSS with Ca”" and Mg*"
and containing 20 mM Hepes and 0.3% fatty-acid free human serum albumin) is added to
cach well and incubation continued for 1 hour at 37°C. 10 ul of test compounds in 2.5%

10  DMSO are added to the cells and incubation continued at room temperature for 30 minutes.
Cells are the stimulated by the addition of 10 nM LPA and intracellular Ca*" measured
using the Flexstation 3 (Molecular Devices). 1Csgs are determined using Graphpad prism
analysis of drug titration curves.

Example 112: GTPyS Binding Assay

15 [00544] The ability of a compound to inhibit binding of GTP to LPA; is assessed via a
membrane GTPyS assay. CHO cells stably expressing the recombinant human LPA;
receptor are resuspended in 10 mM Hepes, 7.4 containing 1 mM DTT, lysed and
centrifuged at 75,000 xg to pellet the membranes. The membranes are resuspended in 10
mM Hepes, 7.4 containing 1 mM DTT and 10% glycerol. Membranes (~25 ug per well) are

20  incubated in 96-well plates with 0.1 nM [*°>S]-GTPyS, 900 nM LPA, 5 uM GDP, and test
compound in Assay Buffer (50 mM Hepes, pH 7.4, 100 mM NaCl, 10 mM MgCl, , 50
ug/ml saponin and 0.2% fatty-acid free human serum albumin) for 30 minutes at 30°C. The
reactions are terminated by rapid filtration through Whatman GF/B glass fibre filter plates.
The filter plates are washed 3 times with 1 ml cold Wash Buffer (50 mM Hepes, 7.5, 100

25 mM NaCl and 10 mM MgCl,) and dried. Scintillant is then added to the plates and the
radioactivity retained on the filters is determined on a Packard TopCount (Perkin Elmer).
Specific binding is determined as total radioactive binding minus non-specific binding in
the absence of the ligand (900 nM LPA). ICsgs were determined using Graphpad prism
analysis of drug titration curves.

30 [00545] Illustrative in vitro biological data for representative compounds of Formula (I) is
presented in the Table below. Unless otherwise noted, all the compounds in Table 4 that

were tested in this assay had ICs, values of less than 50 uM.
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Compound No. | HLPA1 Ca Flux ICs,
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Compound No. | HLPA1 Ca Flux ICs,
93
94
95
96
97
98

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.

A bdtdbdidle]

Example 113. LPA1 Chemotaxis Assay.

[00546] Chemotaxis of the A2058 human melanoma cells was measured using the
Neuroprobe ChemoTx® System plates (8 um pore size, 5.7 mm diameter sites). The filter
sites were coated with 0.001% fibronectin (Sigma) in 20 mM Hepes, pH 7.4 and allowed to
dry. A2058 cells were serum-starved for 24 hours , then harvested with Cell Stripper and
resuspended in DMEM containing 0.1% fatty-acid-free bovine serum albumin (BSA) to a
concentration of 1 x 10°/ml. Cells were mixed with an equal volume of test compound (2X)
in DMEM containing 0.1% fatty-acid-free BSA and incubated at 37°C for 15 minutes. LPA
(100 nM in DMEM containing 0.1% fatty-acid-free BSA) or vehicle was added to each well
of the lower chamber and 50 ul of the cell suspension/test compound mix was applied to the
upper portion of the ChemoTx plate. Plates were incubated at 37°C for three hours and then
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 ICsos were determined using Symyx Assay Explorer.

[00547] In this experiment, compounds 11, 13, 19, 23, 26, 27, 32, 33, 38,39 41, 44, 45, 46,
47,49, 52, 58, 59, 60, 64, 66, 67, 68, 75,79, 81, 82, 83, 91, 92, and 95 inhibited LPA-
driven chemotaxis (ICsg less than 100 nM) of human A2058 melanoma cells.

Example 114: Bleomycin-induced Lung fibrosis model in mice

[00548] Female C57Bl/6 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
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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.

[00549] In the acute setting (3 day), Compound 19 significantly reduced total protein and
collagen concentrations in broncheoalveolar lavage fluid (BALF).

Example 115: Mouse carbon tetrachloride (CCly)-induced liver fibrosis model

[00550] 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 (1.0 ml/kg body weight) diluted in corn oil vehicle
(100 uL volume) via i.p. injection twice a week for 8 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 (8 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
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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 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.

Example 116: Mouse intravenous LPA-induced histamine release

[00551] A mouse intravenous LPA-induced histamine release model is utilized to determine
the in vivo potency of LPA; and LPA; receptor antagonists. Female CD-1 mice (weighing
25 — 35 grams) are administered compound (i.p., s.c. or p.o.) in a volume of 10ml/kg 30
minutes to 24 hours prior to intravenous LPA challenge (300 ug/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 EDs,. The plasma concentration associated with this dose is plotted as the
ECsq.

Example 117: Mouse unilateral ureteral obstruction kidney fibrosis model

[00552] 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
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[00555] 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
25 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.
30  Criteria
[00556] 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
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compared with ‘placebo i n patients w tR | PF. 20[ 00554] The primry outcone
var i abl doimsulaten @ipsepamtdeyciamyethe ampentditompoed cf Eanfubr dpwithitheatotatapaci ty

(FVC) from baseli.ne to ek . econdar ut cone sures incl ude:
Composi 1B coutrogrStaliibredes BRCPEhd B Beabe e siage SERSH £ ce

sur vi valgyp&ategayde’dpepslesaiBss (12HPah $9uking aGhRBABnédlidRel eital Riigdl ct ed
FVC from baseline to Ii/‘lse 72; change in Shortness-of-Breath from baseline

to 28§ WdEwerma @hBiegesinerriparientwitzcsldnéx fer4 Aanwygicobilh of ths)magpesiemt ed car bon
id i i i L.y . h | k 72;
Change. S PR O E R RGhting I MirPhe bl SytPBr (AR RGBT atof

basel i nebefsre Weednd ofmikih@nge in high-resol ution conputed tonography (HRCT)
assessnent frombaseline to Week 72; change_in distance wal ked in the 6MAT

f r om badeyanied 33 \imdlation Ppemaceytical (magmesitionat j ents eligible for this
o : ' [ s ell . L
it agosi il TR g R GRS Rt dnvinl Bihala By MG DBEISERT ° 1) 01 S

35% pr edioatpednd af E@mudd (IhsrmikMCwith SDlag oKard§dvqus ediic had aud [l @ mInaf 0.9%

i npr ovenent 2011/ 041461PCT/ US2010/ 050786, i n pas ear; able to wal k 150
met er s R lﬁwnniﬁwgftﬂregampm%%l%% Wﬁ??]?‘f‘g%ﬂelh@wl_% tan 6
L/'m n supplREBMRl witky 38itaf 100 dhal Ban LiRligis@iorexcl uded fromthis study if
they satisfy any of the followng criteria: unable to undergo pul nonary

f unct i orExamspledd4: RedtaeGelPlofrnsicguii¢al €ampaositsmr uct i ve | ung 5di sease or

ai rway -fesponsi veness: in.the clinical i,nion af ‘the iInvestigator,
the " pat NbMee T ERBRE R SHRE huislh bofidsen e R rosPuPydRy oot Siitoutif

Wi thjon o Paeiaks (Pfis ridadionitz atsi O6F m@sylc¥@uosOf B0bindPL), 100vaE ofli Sease; cancer
or other nedical condition |likely to result in death within 2 years;

di abet esncthylpgianeicy oof dlyeeriatandd 00 silbet pdedamigre Thpeassloinalgclonixtegily y

meai oat 0 0 (AR AP Ao bRl T b PR B Sl RIS ot 1

dosed widdmieistrét@mn. pl acebo or an anount of conmpound of Formula (1) (1 ng/day
- 1000 ng/day). The primary outconme variable will be the absol ute change in
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percent predicted FVC from Baseline to Wek 72. Patients wll receive
blinded study treatnent fromthe tinme of random zation until the |ast

pati ent rsodoni@emihas been treated 15 for 72 weeks. A PararSMuoiosaysé ng
Commttee (DMC) will periodically review safety and efficacy data to ensure
patient safety. [00559] After week 72, patients who neet the Progression of
Di seaseé&FOD) definition, which is a? 10% absol ute decrease in percent

pr edi ct dexamygle 325z bopisal GelFhagmacenticat Gomnositioar cent predi ct ed DLco, wil |

be el idi ) ) ) . Lo e,
bl 1 nded 1eady o SEe SRR (bbbl RbABbGR0) 10 WL b bl !
azat hi opl?dinmaha (Cyis Inﬁpdstbwnll‘narmc@ofandrdﬂypﬂ@tyybelmpsd, a0 mel. oEprapplere 311801, l(l)
P t P ti. iti 00560] T t

Phar mcdak o¢ AOPEGHpBRTIE AT DE bt o Tistreddipone s oS B Tl eByChdpeian o 1

(subgut atH&Pﬁ&%orgb&ttédaMﬁ)n&ﬂ%dné’i‘Q dudth$ hib&hvhichQPe HHtaBfc Br W%Eac‘? haRfliyRkign sal t

of a 25 conpound of Fornmula (I') 1s dissolved in sterile ter and then

m xed wiExanipled26:00pbtladmit 8olutien sal i ne. The mixture is incorporated into a
dosage unit formsuitable for.adm nistration by injecti 0Q561] In

oot ber B dRHEBee age PPt PgHE S Clp b MO e 0 m

i nj ect aklogipb@hdbf BdrhRik (1LisdniSte®@{vith CCRPBONAC] Bf 1 J0QhMek Berifidd watér hdrl Of
sodi um acetate buffer solution 30 (04 M, HCL (1 N) or NaOH (1 M (q.s.
to suit dbteed ppg a Wk mrcrgrofiker Theresulsing isofas)c fadutgontis tiro ingdrporated igfp t he
above in dients,. except ter, are conbined and stirred.and,|f,necessary,
01 (BREER R YRR LBLE o hn SRS B ALl PR e
added. \Mmaididdth1461PCT/ US2010/ 050786 Exanpl e 120: Oral Pharnmaceuti cal
Conposi tion [00562] To prepare a pharmaceutical conposition for oral

del i ver yExapmple g7 oNaspl spiaysQhdiosf Fornmula (1) is nmixed with 750 ng of

star ch. [g{!ﬂ%ﬂ r‘%ﬁ%’é{)ﬁg ia?)\/l%ﬁl%a%'é@t%a?ﬁ%@l %f&eﬁo%io%r Z{) g;&gﬁ%gﬁlgy{r?% of Rirmp uch as a

hard gel IS sulta or or mni i on. anpl e
121: Suhl)iingiisdd ¢itlaBd niloan@ey MRftmsprecebid ffea abluGompes M14) Ohhe B0 GBA]is To
pr epare

pharmaceut i cal. conposition for buccal .deliyery, such as a hard
| ozelﬁge,pzi‘?ﬁe Hieaa%% PSR g RREddP deBrenion L@ P4 SRERY o 3¢ s Powder ed
sugar mipady McldkarpRs Thd SfabbdicfihtsCRERiRY hERin freforMudiaivt phdsialgy . and
0.42 nL m nt extracP. The m xture is gently bl ended and poured into a nold
t o f or maadivezmemgeodificatains er tloangbuspgbstddmdrersons skibed orthe Btanplodel22:
Fast - Di si nt ati.ng, Subl.i nqual .Tabl.et. [00564] A fast-disintegratin
subl 1 ngdi P b ARG B ineprigaon By SaPSl B¢ ShrRRbERR of
Formula (1), 44.5% by weight of microcrystalline cellulose (KG802), 5% by
wei ght of | ow substituted hydroxypropyl cellulose (50 [tm, and 2% by
wei ght of 15 magnesium stearate. Tablets are prepared by direct conpression
(AAPS Phar nsci Tech. 2006; 7(2): E41). The total weight of the conpressed
tablets is maintained at 150 ng. The fornulation is prepared by m xing the
anount of conpound of Fornmula (1) with the total quantity of
m crocrystalline cellulose (MCC) and two-thirds of the quantity of
| ow substituted hydroxypropyl cellulose (L-HPC) by using a three
di rensi onal manual m xer 20 (I nversina 0O, Bioengineering AG Swtzerland)
for 4.5 mnutes. Al of the magnesium stearate (MS) and the remaining
one-third of the quantity of L-HPC are added 30 seconds before the end of
m xi ng. Exanpl e 123: |nhal ati on Pharmaceuti cal Conposition [00565] To
prepare a pharnmaceutical conposition for inhalation delivery, 20 ng of a 25
conmpound of Forrmula (I) is mxed with 50 ng of anhydrous citric acid and
100 mL of 0.9% sodium chloride solution. The m xture is incorporated into
an inhal ation delivery unit, such as a nebulizer, which is suitable for
i nhal ati on adm ni stration. Exanple 124: Rectal Gel Pharnaceuti cal
Conposi tion [00566] To prepare a pharmaceutical conposition for rectal
delivery, 100 ng of a conpound
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30 of Formula (1) is mxed with 2.5 g of nethylcelluose (1500 nPa), 100 ng
of net hyl parapen, 5 g of glycerin and 100 nL of purified water. The

resul ti ngwgebiwi4x46ure is then i ncorporated into rectal @elrivserp/os078és, such
as syringes, which are suitable for rectal adm nistration. WO

2011/ 041461PCT/ US2010/ 050786 Exanpl e 125: Topical CGel Pharmaceuti cal

Conposi tion '[;00567 To prepare a pharnaceutical topical gel conposition,
100 nmy ofWHA éﬁfdﬂ‘lﬂ“@pﬂérwl a (1) is mxed with 1.75 g of hydroxypropyl

|1 , 10 . i i d 100
o o o 11 e eafiho e e St of il 2, da0RARKCe UKL TARNT 10D

i nt o cont al nesak thegesdth as tubes, which are suitable for topicl

adm ni stration. Exanple 126: Ophthal m c Solution [00568] To prepare a

phar maceuti cal opthal mc solution co iti ) (100 ng of a conpound of
Formula (1) is mxed with 0.9 g of Na \:‘9 0. nmL of purified water and
filterd using a 0.2 micron filte®".The|[r g ItBng isotonic solution is then
i ncorporated into 10ophthal m ¢ del: Its, such as eye drop containers,
whi ch are suitable for ophthalmc |ad/' nistration. Exanple 127: Nasal spray
solution [00569] To prepare ﬁ'op rnéceuti cal nasal spray solution, 10 g of

a conpound of Formula (I) is ed wth 30 of a 0.05M phosphate buffer

solution (pH 4.4). The sol utk n iL§—a N a nasal adm ni strator

desi gned to deliver 100 pl of spray for eatt”’adBphication. [00570] The
Tl

exanpl es and enbodi nents descri bed I4her ej.nare for illustrative purposes

. S ) 0 a I) . .
only“and various nodifications or chan&es suggested to persons skilled in
the art are twhdd€ini Nncluded within the spirit and purview of this

application and scope,of the appended cl ai VHAT IS CLAIMED IS 1. A
conpound haviRE:lg1S rﬁ@zg?,rﬁF@@H%QZRgrﬁFQ)W@)z,ogNaObWH%ﬁi]élieuti cally

accept abl e salt eo’\i]: ) Formula (1) wherein, Rl is -CO2R1,
- C(=0) NHS2RE, - :%) (rF%)SAT%\I or tetrazolyl; RDis Hor G -C6 alkyl; RE

is Cl-C6 al kyl omR"as €yl hiki Lbredsubstituted wib sihsuibiti@ctdgthenyll ;
10 L? is absent, -C(=0)-, -N(R")-, substituted or unsubstituted C;-Cy alkylene, or

substituted or unsubstituted C;-Cjheteroalkylene, where if L? is substituted,
then L? is substituted with R'%, where R? is F, C,-Caalkyl, -OH, or -OR”;
ring A is a substituted or unsubstituted phenyl, or a substituted or unsubstituted
monocyclic C;-Csheteroarylene, where if ring A is substituted, then ring A is
15 substituted with 1 or 2 R', each R" is independently selected from halogen, -
CN, -OH, C,-Cjalkyl, C;-C4fluoroalkyl, C;-Cafluoroalkoxy, C;-Csalkoxy, and
C,-Cgheteroalkyl;
L" is absent, or a substituted or unsubstituted C,-C4 alkylene, where if L* is
substituted then L” is substituted with R"?, where R is F, C,-Caalkyl, -OH, or
20 -OR”;
R’ is H or C;-Cy4 alkyl;
cach R* is independently selected from halogen, -CN, -OH, C;-Caalkyl, C,-
Cafluoroalkyl, C;-Cafluoroalkoxy, C;-Caalkoxy, and C,-Csheteroalkyl;
each R® is independently selected from halogen, -CN, -OH, C;-Caalkyl, Ci-
25 Cyfluoroalkyl, C,-Cyfluoroalkoxy, C;-Cjalkoxy, and C,-Csheteroalkyl;
cach R® is independently selected from halogen, -CN, -OH, C,-Cjalkyl, C;-
Cafluoroalkyl, C;-Cafluoroalkoxy, C;-Caalkoxy, and C,-Csheteroalkyl;

mis0,lor2;nis0,1lor2;pis0,1or2;ris 1,2, 3, or4.
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10L2 is absent, -C(=0)-, -N(RD)-, substituted or unsubstituted

Cl- C4al kyl ene, or substituted or unsubstituted G -C4heteroal kyl ene, where
if L2 is wokstiiidueed, then L2 is substituted with R12, ROBUS20050786 F,
C-Calkyl, -OH, or ring Ais a substituted or unsubstituted phenyl, or a
substituted or unsubstituted nonocyclic G -05heteroaryl ene, where if ring A
is substituted, then ring Ais 15 substituted with 1 or 2 R14, each Rl4 is
i ndependent | yIhseogiposed Pg JTh bl B gerharmacentical lpecaptabissalidhereof, wherein:

Ci - CAf | uor oalky: A r e.C - C4al koxy, and G -Cdheteroal kyl; L4
i s absent, orIl\(laLsgt% |’ttht§3 8?}huns §t|tut ed G - C4al kyl ene, where if L4 is
substituted tifdnabséni, SCEEHst-NHs @4 Ob:)-h-(H3, -CHyelrs - RIBI(CHLE, - G - Cdal kyl

- OH, 20 R5 H | k RA d t ted f

A R T [ ey A T A

C1- | koxy, DiSHI- ted f
o, LN S PR M T

hal ogen, - fl uo oa Cl-C4 | koxy,
Cl- 4al koxy, anHIHCJHMh@tJHCbHCHy) ; each RCis i ndependent |y selected from

hal ogen, - caf al - CAf | uor oal koxy,
C1- C4al koxy, Iad%egbzlﬁé‘éer QJ%) QY d‘lll_fgffﬁ) -l&ﬁizcgl%éH »or 2; pis O,
1or 2; ris 1, cﬁ(cﬁg)cqqz CHMQ(@@Q_’LIOQAQH@;E@/{USZMOI 050786 2. The
conpound of claim1, or har maceutically acceptable salt thereof,

wherein: R iR 1se62R@Hs@r B¢Ed):NHSO2RE; L2 is absent, -C(=0)- CNH-,
-N(qgig-, 831{21% GRCr2-, -CH(CHB)-, - CHRCH(CH)-, L CH( CH3) CH2- ,

- CH( . - _CH2CH(OH)-, - 5CH2CH(ORL)-, - CH(OH) CH2-, - CH(OR1) CH2-,
- CH2NH-, -CH(IQISICB))diJHi- - NHCH2- or -NHCH(CH3) -; L4 is absent, -CH2-,
-CH(CHB) -, - CH(¢ - - CH2CH2-, - CH2CH(CH3)-, - CH(CH3) CHz-, -CHZCH(O—I) or
_CH(OH) CH2-; "R&1i%orf, - CH3 or - CH2CF13; 10mis O or 1; nis Oor 1. r is

salt thereof, vvher

- CH2CH( CH3) - , L*-iCH{IBH3T 8hi2 ~-CH,CHE CHIIIOH ) -, - CHRATH(CDH) -, - CHCEKOEHGH2- , - CH2NH-
- o 1C52HS) N NE'%H%H)-, -CH,CH(OH)-, -CH(OH)CH;-, -CH,;NH-, -CH(CH3)NH-, -NHCH;-
or -NHCH(CH3)-;

1, 2, ory 3. S3pp.INgG, %ﬁﬂ@ﬁgélgm% @a%h%eﬁﬁca&%@%@@%&t@%@ wAGRSRt abl e

ring A is a substituted or unsubstituted phenyl, or a substituted or unsubstituted
monocyclic C;-Csheteroarylene containing 1-4 N atoms, 0 or 1 O atoms and 0 or

1 S atoms, where if ring A is substituted, then ring A is substituted with 1 or 2

20 R
L%is absent, -CH,-, or -CH(CH3)-;
R’ is -CHz;
ris 1.
4. The compound of claim 3, or a pharmaceutically acceptable salt thereof, wherein:
25 ring A is a substituted or unsubstituted phenyl, where if ring A is substituted, then

ring A is substituted with 1 or 2 R'.
5. The compound of claim 3, or a pharmaceutically acceptable salt thereof, wherein:
ring A is a substituted or unsubstituted monocyclic C;-Csheteroarylene containing 1-
4 N atoms, 0 or 1 O atoms and 0 or 1 S atoms, where if ring A is substituted,
30 then ring A is substituted with 1 or 2 R',

6. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein:
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or -NHCH(CH3)-; ring Ais a substituted or unsubstituted phenyl, or a
substituted or unsubstituted nonocyclic C -05heteroaryl ene containing 1-4 N
atons, 0 wo214ateons and O or 1 S atonms, where if ringPATIGS2610/05478¢ ut ed,
then ring Ais substituted with 1 or 2 20Ri 4; L4 is absent, -CH2-, or
-CH(CH3)-; R5is -CH3; r is 1. 4. The conmpound of claim3, or a

phar maceutically acceptable salt thereof, wherein: 25rlq§ Ais a
substituted dmgmsubsibistiesprpmapiitutedhzmemberadimeposyslic Gubsheteroaralgnct hen
ring Ais substj - i ' T em 3,4 Qr a
pharnaceuticalI§&g%§g%¥gﬁﬁ%%g§§1@?ﬁgpé%I?S égggﬁs%ggﬁggﬁﬁ#gkghgﬁbgtituted
or unsubst it ut esubyineel dcheingi A 5hbttanedmithener TRt ai ni ng 1- 4
N atons,_0 or._1 O ato d O or 1S atons, where if ring A js substituted,
30t hen ring /S!he_swg}mgﬁ o{ilan Giarr PhagRacspgaly ageepithle HPFER YOeret-ai m 5,

or asphar maceiity £al | yRGRARIARh SRk ARMELT subUREEN Br ynsubliiied 1S 2
substituted or “unsubstituted 5-nenbered nonocyclic G -C4heteroaryl ene
cont ai ni ng 1-4 Niatybrsebstluted oflusubstonted apdolyl,eubstit8edboumsubstiieced i f ring A

is substituted, thepn ring.A iiS substitut wi.th or .2 Rl4. 7.. The conpound
of clarm 6 or axpaNiuBdieldr R Rkl I st huduirtsitindith. “Sr g A
i's a substitutednidbzdhis sbstitutdd SAnbibsBRNéd pyrafoAShibkituRd RunibsHRedd t ut ed

t hi enyl, substituted or unsubstituted pyrrolyl, substituted or

unsubstitut ed oltzzelyllsubstigied pt wnsebstonted tesxaipelyl, substicutehpmprsbidtitutedibst i t ut ed

or substituted i mdazol yl ubsti tuted .or .uns ti.t d razol.yl

Subeli ot ed or - DRkeRR Sty HP Ehiiobf Ata S IRITR st L MRl
tetrazolyl, subskddidro8d, @rsubdiButbs bi tnsuelitdQ siix@zAIY| wherdhstind utied or
unsubstituted isothiazolyl, substituted or unsubstjtuted oxadi azolyl, or
substituted or biPstinged thepamethissabsitvicd Withhhei2Rit ring A is substituted,

%hﬁﬂai mfeut i@gfﬁ%ﬁﬁ%’%&e‘%f%%‘ﬁ‘ﬁ‘e&ibgfatp"’{aﬁf%%éﬁfaﬂ scrdf CORUYBL LR 07"
’ £ A £ A
ring A is \EO/)_E, D_é, \“\/o\>_§, \Es/)_é, s/ ¢
¢ T N A
"0 O Lt o T
A | € £ ¢ £ £
O+ T D T o
& AN N L Ay L& &
T T o s i O

N

2 2

15

N SN & fYo SN SN
-4 TN = | F R
J‘SYS LY SN S NN ES
i g Ty NN NN T\
N\N/>_§, S\N/>_§, ‘s>_§, ) L\N>_§, N:N>_§,
Aon | & AN A
Nt T T TS T
20 N=/ , N , N , N , Or .
9. The compound of claim 3, or a pharmaceutically acceptable salt thereof, wherein:
ring A is a substituted or unsubstituted 6-membered monocyclic Cs;-Csheteroarylene

containing 1-3 N atoms, where if ring A is substituted, then ring A is

substituted with 1 or 2 R**,
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tSc.5 S"s-N10"-N HN N N5 NSN 5NN 5 s 20, NsisssN-N N1\1 z7'l N, orNN.

9. The conmpound of claim3, or a pharmaceutically acceptable salt thereof,
wher ei n: wongriA4is1a substituted or unsubstituted 6-nenperas20moO6e$e! i C
C3- 05het eroaryl ene containing 1-3 N atons, where if ring Ais substituted,
then ring Ais substituted with 1 or 2 Rl4. W)

2011/ 041461PCT/ US2010/ 050786 10. The conpound of claim9, or

phar macel® i calliocogpenpd abelaing 2, a aThe regsout Gl raepaptable sl tk\ernegf sdipieiniccss 4",
N NXNN |1 Ni scf N'Syr css y

%W &
LG, oy e U
A 4
A, A Ay
SR Sa e W g

11.  The compound of claim 1, or a pharmaceutically acceptable salt thercof, wherein the

compound of Formula (I) has the structure of Formula (II):

DL R,

Formula (II).
10 12.  The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein:
R'is —CO,R, or -C(=0)NHSO,R";
R"is H or C,-C, alkyl;
R"is C,-C, alkyl;
L? is -CH,-, -CH(CHj3)-, or -CH(OH)-;
15 ring A is a substituted or unsubstituted 5-membered monocyclic C,-C,heteroarylene
containing 1-4 N atoms and 0 or 1 O atoms, where if ring A is substituted, then
ring A is substituted with R'%;
L" is -CH,- or -CH(CH3)-;
pisOorl.
20 13.  The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein:

R' is —CO,R, or -C(=0)NHSO,R";
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NN N N- -
phar maceutical ly acceptable salt thereof,

NN, 5 NN N, orN 11. The conpound of claim1l1, or a

(1) has twe 2stwoades6ur e of Fornmula (I11): ,0 L2-c¢ (R )p Fecmuisac1piosd7se
1012. The conpound of claim 11, or a pharmaceutically acceptable salt

t her eof ,
substituted or

then ring Ais su

wherein: R is -CO2R1, or -C(=0)NHSO2RE; RDis H or Cl-C4 al kyl;
REis G-C4 alkyl; L2is -CH-, -CH(CH3)-, or -CH(OH)-; 15ring Ais a
%ﬁﬁﬁmﬁ@%{ys menber ed nonocyclic G - Cahet er oar yl ene
containing 1-4 p (?n§ .0 or 1 0 atonms, where if ringAis substi tut ed,
Ftlited with Rl4: L4 is -CH2- or -CH(CH3)-: p is O or

2013. The cormc%umd\IHt -CHai, m:macng -@HQOHI)HENHmHzeaHM{GHC@Hg)a;bI e salt

t her eof

wher ei n; is.-02R

2011/ 04 1461péwaf§mwbé§@m@rwwb§w%pye iedihere i ring A is substituted.

5

10

15

20

25

30

then ring A is substituted with R'*;

L*is absent, -CH,-, or -CH(CH3)-;

pisOorl.
14.  The compound of claim 1, wherein the compound is:
1-{4'-[3-Methyl-4-(3-phenyl-pyrazol-1-ylmethyl)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 1);
1-{4'-[3-Methyl-4-(4-phenyl-[1,2,3]triazol-1-ylmethyl)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 2);
1-{4'-[3-Methyl-4-(5-phenyl-[ 1,3,4]oxadiazol-2-ylmethyl)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 3);
1-{4'-[4-(4-Benzyl-[1,2,3]triazol-1-ylmethyl)-3-methyl-isoxazol-5-yl]-biphenyl-4-yl} -

cyclopropanecarboxylic acid (Compound 4);

1-(4'-{4-[3-(4-Bromo-phenyl)-pyrazol-1-ylmethyl]-3-methyl-isoxazol-5-yl }-biphenyl-4-yl)-

cyclopropanecarboxylic acid (Compound 5);
1-(4'-{3-Methyl-4-[(5-phenyl-[1,3,4]oxadiazol-2-ylamino)-methyl]-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 6);
1-{4'-[3-Methyl-4-(5-phenyl-[1,2,3]triazol-1-ylmethyl)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 7);
1-{4'-[3-Methyl-4-(5-phenyl-tetrazol-2-ylmethyl)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 8);
1-{4'-[3-Methyl-4-(4-phenyl-pyrazol-1-ylmethyl)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 9);
1-{4'-[4-(5-Benzyl-[1,3,4]oxadiazol-2-yl)-3-methyl-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 10);
1-(4'-{4-[(1-Benzyl-1H-[1,2,3]triazol-4-yl)-hydroxy-methyl]-3-methyl-isoxazol-5-yl}-
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 11);
1-{4'-[4-(5-Benzyl-[1,3,4]oxadiazol-2-ylmethyl)-3-methyl-isoxazol-5-yl]-biphenyl-4-yl} -

cyclopropanecarboxylic acid (Compound 12);
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REis C-Calkyl; L2 is -NH, -CH2-, -CH(CH3)-, -CH(OH)-, -NHCH2- or
-NHCH(CH3)-; ring Ais a substituted or unsubstituted pyridinyl ene, where
if ring AvO0slas46itt ut ed, 5S5then ring A is substituted wPCH/UR26ID/0E0Y86 S
absent, -CH2-, or -CH(CH3)-; p is 0 or 1. 14.The conpound of claim 1,
wherein the conpound is: 1-

{4 -[3-Methyl-4- é3 phenyl - pyrazol - 1-yl net hyl ) -i soxazol - 5-y1] - bl?heny1-4-y1}
- 10 cycrGirgn @wbb@m@aé@m ol LS Roazol-5nyT}-

1 4 5?}”@ cyé ﬁgb Bg gﬁhﬁé&“ 155&9%?é%%p hyI) [soxazol 5-y1] - bi pheny
{4 -] 3- I\lB'{M-}{4-(Il—-He‘ﬁzjthﬂ-}{/]],Q,ﬁB]tﬁaZﬂl@b@lﬂleﬂMj 3-&1eylhymsdmkc)l-i-§@9baﬁrehyl54-y]]}]-- bi phen
1 4-y1} éclo ropanec rboxgéic aciqﬁé ound 3); 151- _

[4 (CA’C @mveqaﬁozy q 256l sGempaund; Idas hy| ) - 3- net hyl - i soxazol - 5-y1] - bi pheny

4 1 h -

PN b v R A S R ST vl e Sl
-b|phenyﬂPmeﬁyﬁdk%mkmmmmpamdﬂ&wboxvﬂ(GommomuKEbnpound 5); 1-(4'-
3-Met hyl- 4- 14 I 5-y1l
R eI R e P o s T e R T
{1 44 [ 3- W}Bﬁkﬁ%l‘4yﬁ)5€y@t®%ﬁanécjaﬂ?ox§h&Ebl@{gbmiboﬁﬂdrﬁ@)hw) i soxazol - 5-y1] - bi pheny

1} - cycl opropanecarb ox&rlc acid ﬁCb npound "7 1-
b

{4 {3 lvét(ﬁ'y{ﬂ dHydsoxphengtieny kel s a2 lokadiazal eyl vypicshyills lil-i®xpaql-Jylpheny 1- 4- y1
b I d
ﬁgﬁ%%aﬂ% i O H@%ngihgﬁgfbnpg%ﬁgFﬂWngébxazol 5-y1] - bi phenyl-4-y1}

- cycl omr-@lpqmq@r(b@@ﬁlzymml d SQﬁ@meﬁlJ?ld hHioxd=methyl]-3-methyl-isoxazol-5-yl}-
{4"-[4-(5- Benz%I-[l 4]oxad|azol 2-yl)-3- nethyl-lsoxazo -5-y1] - blpheny1-4-
y1}- cydi Seaiclpssnanecaskaxylie @@ﬁhﬁ amaoush 18)y - (4 -

By - %oﬁ.e@z %%Jf"%.li‘%%‘. 3Ly L R T
{4' -] 4- (tﬂplﬁaplzyiyl)ﬁdycﬂqpﬂ(}me@lrm@he Belyll(@'elmbylhﬂd- Bynet hyl -i soxazol - 5-y1] - bi phe
2%1—1$OZ%£6[%P8T/%%§%8 I%Z% lrér(r:let y n(z% rﬁ)(Eguﬂoxa%ila?zol -2-yl]-methyl}-3-methyl-

1-(4 Hsc[x(aéolBﬁ%)H 4p 134 §1]%§g%ﬂ§ﬁhec%r3&%m@x%%MmBE&I{Md) 3- et hyl -i soxazo

| -5-y1}- bi phenyl - necar boxylic acid nd 13); 1-
{4 -[4- (1 Bémﬂﬂ:ydmxﬁyﬂ[iZsaqlﬂummmthynbymm}w{) 23]mierdlyd-yi]sootaddi3-5- y1] - bi ph

S1 (o | By PR O DS R Rt SRR RS sl omen st 13- et nyi -1 s
oxazol - 3-y4Y4-(Biphenyl-3-yl-hydroxy-methyl)-3-methyl-isoxazol-5-yl]-biphenyl-4-yl} -

20  cyclopropanecarboxylic acid (Compound 22);

1-[4'-(4- {Hydroxy-[1-(1-phenyl-ethyl)-1H-[1,2,3]triazol-4-yl]-methyl } -3-methyl-isoxazol-
5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid (Compound 23);

1-[4'-(4- {Hydroxy-[1-(2-trifluoromethyl-benzyl)-1H-[1,2,3]triazol-4-yl]-methyl } -3-methyl-
isoxazol-5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid (Compound 24);

25 1-[4-(4-{[1-(3-Chloro-benzyl)-1H-[1,2,3]triazol-4-yl]-hydroxy-methyl } -3-methyl-isoxazol-
5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid (Compound 25);
1-(4'-{4-[(3-Benzyl-phenyl)-hydroxy-methyl]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-
cyclopropanecarboxylic acid (Compound 26);
1-(4'-{4-[(5-Benzyl-pyridin-3-yl)-hydroxy-methyl]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-

30 cyclopropanecarboxylic acid (Compound 27);
1-[4'-(4-{[1-(2-Chloro-benzyl)-1H-[1,2,3]triazol-4-yl]-hydroxy-methyl } -3-methyl-isoxazol-
5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid (Compound 28);
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bi phenyl - 4-y1) -cycl opr opanecar boxylic acid (Conpound 15);

1-(4'-{4-[ (R - (5-Benzyl -[ 1, 3, 4] oxadi azol - 2-y1) - hydr oxy-nmet hyl ] - 3-net hyl -i so
xazol - 5- yp-20tiv@hsmy| - 4-y1) - cycl opr opanecar boxyl i ¢ aci d PCCarspao/60786) ;

1- (4" -{4-[ Hydroxy- (5-phenyl -[ 1, 3, 4] oxadi azol - 2-y1) - net hyl ] - 3- net hyl -i soxazo
| -5-y1} - 10 bi phenyl -4-y1)- cyclopropanecarboxyllc acid (Conpound 17);

1- (4" -{4- M i E)hl Benzyl- 1H-b triazol -4- %1 hydr oxy-nmet hyl ] -3-nethyl -i s
oxazol - S-{y4-{ Gh@hlyro henzy 1@%1 S ite perhdedi-Bpdpryanedleil i 3¢ SPEAZOB) -

1- (4" -{ Y, oxy-nmethyl]-3-methyl-is
oxazol - ?%Qp‘“%g%% %'ﬁljog%p%n&a 0&&%@?\%2 %% Y%Bam d (Conpound 19);

151- [ 4' -[4A<4-{)dia2yChlp-bandyDL1FH- [ll n@hmmil hyyll}by(&ﬁiyﬂxl)efhy[l}LSSHGthyl

4] oxadi.azol - 2-

|soxazoIIS°3‘a§ﬁl) asb&a@ml %yblqwqumpaﬁ?%ﬁ%@&%Pﬁeigpmeom ¥ conpound 20):

- I %J—ﬁl zoI 4-yl]
rret h I } [4 fﬂ&@ﬂé‘h}%@é@%@lg lﬁi[; %t;rlﬂﬁ)lﬁ%hg/? W ycl o ro%}i%]éé ar boxylic
aCI d ( Caspaaoled Qn))b;lplﬂenyl -4-yl]-cyclopropanecarboxylic acid (Compound 31);

L O e A DU R T e SRS a2

{ Hydr OXMS({X:EZ&IJ-S' 9DQJMen?IUD-Xrl])cy%ld'p[ro'baﬁeéﬁ}ﬂdxgﬁ@ Qéldf&caéboﬁﬁitml } -3 -nethyl-iso
xazol 5-y1) - nyl 1] - cycl opr opanecar boxyl i c acid (Conpound 23); 1-
[ 4' (4 1-{4'- [3 Methyl 4-(6- phenyl pyridin-2-ylamino)-isoxazol-5-yl]-biphenyl-4-yl} -

b -1H-[1, 2, 3]t | -4-y1 thyl} -3
{Hy yI |C§'%1>1? é)fm%carbf)xy[)? p‘hé%ﬂm &% ycl oLropan!ac;Ir gggyl i cyaLi (rjre( Cgrriaound
24) 251 (4444 (ABedzyl-pyridin-2- yl) hydroxy-methyl]-3-methyl-isoxazol-5-yl} blphenyl 4-yl)-
[1-(3-Chl oro-benzyl)-1H[1 3]triazol -4-yl]-hydroxy-nethyl} -
- met hyl -GysloREppgnecashoxybic b‘ilélﬁ@ pound3t): cycl opr opanecar boxyl i c aC| d
Co d t 3
( Conpound g42 Ea é(})l&@%é%y Jij(é r%e{tlé}a beﬁ%ﬂ)ziﬂ;rl[l)? %g%fr ﬁ)zom{ g; d%gth i“}ﬂe%hyl

- et hyl -1 eny opr opanecarboxyl I'c acid
( Conpourisbx2691:5 yl) bighetig-4-y{]4eyiclopropBnevarydxy iy néidi(@edpeynt) 33y dr oxy- met hyl ] -3

B MRS 5, U s a5
[ 1 ( 2- G]L&Jagolbﬁpléﬂﬁheﬁgf 4. %l]%y%io?‘fdp%ﬁ@dar%dﬂtl Ay 4 Opo RSByl T -

- met hyl -1 soxazo enyl cycl opropanecarboxyllc aC|d ( Conpound
28), VO- mmmm@mmmmz mHe[zsaaS]nnasz-ymhyd{roxy rnethyl} 3 -methyl-

1- (4-Chl 1 1.2, 3]t | -.4-
'3 ot P GBS Bl R AT RN | ¢ aci o
( Corrpounld 342 }-(6BenkA- ﬂhn 2-ylamino)-3-methyl- 1soxazol 51?11] blphenyl 4-yl}-
4-y

{(R) - | or o- benz 1H—[1 2,3]triazol - hydr oxy- et hyl }
- 3- rasdt hwypb@mmcaﬂwyg:c wiig HeemnoundBg): cycl opr opanecar boxyl i ¢ aci d

Co
[ (3, a- ot RSP BN b s oo DR 8k - et hy - 3- ety -
i soxazolcybloplgpabédaftrylc deilf I oayelmd@ogypanecar boxyl i c acid (Conpound 31); 1-
4
E(R)(Flydlré‘}(sfé‘{(@lﬂilewl =y igRemr3-eeyl-jsorarol-, ] -iphemd Aoyl 4- y1] - met hyl }
- 3- net hy, (’ngcg’g ﬁécaﬁoo&@lc Q&@?@&%ﬂmﬁdﬂ)‘) cycl opropanecar boxyl i c acid
Co
E 4 r;ggunl\le(4h3{gﬁitbﬁl—ct}[(&@trifhmrordethylzpheh@mpya)im-zgmm]—1503@1])1—inyt}heny 1-4-y1}-

10 | boxyl d 33 4-1(6-B
enzyl - py AL SIS SRS UF TE4ComB A LS oxazol -5 -yo)

- bi pheny{l .

(Pyhr oxye (LR ELPRAGRE. 9%?%%1@ A PSR R L R

- 3- et hWypbpmmcaﬂ)O}yDlG biig KeompouhdyAD):- cycI opr opanecar boxyl i c acid
( Conpou

1 (o Ol 6 SRR RT3 flepdiasel vhminayrisorgal SHIRRIE oy

(?éor@t h%gclg?ﬁ@&ﬁéc@{bo@yb{éﬁa@(@&ﬁﬁ&ﬂm%ﬂ1] cycl opropanecar boxylic acid
oun
w 1-{4'- [4 (5 Benzyl-[1,3,4]oxadiazol-2-ylamino)-3-methyl-isoxazol-5-yl]-biphenyl-4-yl} -

cyclopropanecarboxylic acid (Compound 44);
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1- [4'-(4-
[1-(2,6-Dichloro-benzyl)-1H[1, 2, 3]triazol -4-y1] - hydroxy-net hyl }

- 3- net hylweaxuzal46%- y1) - bi phenyl-4-y1]-cycl opr opanecar b@xyluseo1aosarse
(Conpound 37); 1-

{4 -[4-(6-Benzyl - pyridin-2-yl am no) - 3- net hyl - |soxazol 5-y1] - bi phenyl-4-y1}-

20 cycl opropanecar boxylic acid (Conmpound_ 38)
{4 -] 4- (IB(4pHéTﬁ9i2@h§qr@11?ﬁ%d) B A Ry}{lam@@kézrmthzsby@jazgh SiibnYiphenyl-#yyl)-

CyCI ?gr( ﬁ%%rQ&%mokglrh@%%g((g&ﬁn'g@%%l%l)ggiazél- 5-y1] - bi phenyl-4-yl}-

CyCI opr Olpalne{éﬁﬁ-bb-)ﬁ‘j/ddr@-balmydi) fycatipauiamiihie)-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-
251- (4' -{3- Met hy 1 tr¢f| uor o éhyl - phenyl) - pyri di n-2-yl am no] - i soxaz
oI 5- yl}CyCBme’éﬂ%ﬂa @Xyliﬁ a‘ESjr ‘b"ﬁ@% ar boxylic acid (Conpound 41); 1-

cycl %grcl\)%gnec ?b%)?l Lfbhg%gllézlygy%%gdrlrlgg nd 4% @%ethﬁoi’é@;?a%r§y}’}1‘ﬂ)1p9éIBIIP@r”5M§L i

{4' - [ 3- Mytloplopdndcdartphghy deid (Compaxadi7azol - 2- yI am no) - i soxazol - 5-y1] - bi pheny

] B RO P 25 S S R b Sosdd e84, - bi pren

yl 4- yl}yF) &%&E@d?@&@yﬂl@%ﬁd'(%n@%ﬁd f&onmpound 44); 1-(4'-
{446- (2-Fl uor o- benzy1) - pyri di n- 2- yl ani noJ - 3- met hyl -i soxazol - 5-y1}
- bi phenylt{4-[$13} Be@ywmnyip@m@dérmt;hyl 1soxze¥@1 &-y{lonpouhd-vs) ; 1- (4" -

{446- ( 3- FI oro ben no] - 3-net hyl -i soxazol - 5-y1}
- bi plt%)eny pffffne cyc ‘?%Cp%ﬁ% HQ%{Q)C acid (Conpound 46); 51-(4'-

{446- (4- 1F{4anﬂg6iqz>m:«§zuﬁa pHMf}ﬂlﬂpﬁTcﬂn ylﬁmm@] 33n§tﬁ§rlh¥d)xafz6105(-§2}0‘ﬂ)lpﬁe L}4 yl)
- bi phenyl-4-y1)- cycl opropanecarboxylic acid (Conpound 47);

{éﬁ(shfaﬁ qfébﬁmn%wx ic psiel (Gompoungd] ¥ no] - 3- met hyl - i soxazol - 5 1 (s -8
enzyl - phel A SIGh AR AR IREARY s 61 SRR '%Phe{lf’l e
{Ciﬁgo?rquﬁmrmybirb%’@ﬂcwdg '”’ME) et byl - i soxazol - 5y 1

ﬂﬁ@i&’ 5, % % i)n ‘a]i“?“ Oégqaet t%lﬁ%ﬁz Ggyﬁ) bip&gqy}ﬂ -yD)-

{446 (4 é}ﬂgfo n&lam chg)éial(@brﬁ c?un¥i| i noj - 3-net hyl -i soxazol - 5-y1}
phen -cycl opropanecar boxylic acid (Conpound 51); 151-(4'-

{446 (3- F(M#{ﬁéﬁhévﬂ@thc)xypghanw)fpyﬁdyi éryiamu]lemmﬁmlsqxamieﬁzyﬂ} -tphehyl-4-
- bi ph -4-y1)- I b d (Co d 52 1-(4' -
(446~ ( 2 e ST A0S AR R oBTIa 0] - 5- et hyl -1 soxarel -5y 1]

- bi phen)ﬂl$44- {4;[6)(2%;&@@5@{3@%@&@9@%% Lrﬁetﬁ@@@ﬁiﬂﬂ&@@-blpﬂleﬂﬂ -4=yl)-

{446- (2- Fl uor o- pheny1l) - pyri di n-2-ylam no hyl -i soxazol -5
- bi pfenydyclopyoppnecaghoayli¢ @pdé@@lﬁé@éﬂbﬁiyl ic acid (Compound 54);

1- (4" -{ [ I no]-i soxazol
ooyt - e S e R R L Rt Sl R L 1
{3- IVEt hyolplfbn&( lyp)lﬂ@&ldpréﬂ’ahaéaﬁbox@hy hﬁﬁt(dyﬁlboﬁﬂﬂ 5%)] - i sox azol 5- yl}
- bi pheny1- )J( | opr opanecar boxYI ic acid (Conmpound 56);
1- (4' { Methyl 4 [(2-phenyl-thiazol-5-yImethyl)-amino]-isoxazol-5-y1} -biphenyl-4-yl)-
cyclopropanecarboxylic acid (Compound 56);

25  1-{4'-[3-Methyl-4-(2'-trifluoromethyl-biphenyl-3-ylamino)-isoxazol-5-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid (Compound 57);
1-{4'-[3-Methyl-4-(5-phenyl-pyridin-3-ylamino)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 58);
1-(4'-{4-[5-(3-Fluoro-phenyl)-pyridin-3-ylamino]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-

30 cyclopropanecarboxylic acid (Compound 59);
1-(4'-{4-[6-(2-Chloro-phenyl)-pyridin-2-ylamino]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-

cyclopropanecarboxylic acid (Compound 60);
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251-

{4' 43-Met hyl-4-(2'-trifluoronethyl-bi phenyl-3-yl am no)-i soxazol -5-y1] - bi phe
nyl- 4-yliwoeydlaptsopanecar boxyli ¢ acid (Conpound 57); 1PCT/US2010/050786
{4'-[3-N®thy1-4-(5-pheny|-pyridin-3-y|anino)-isoxazol-5-y1]-bipheny1-4-y1}-
cyclopropanecarboxyllc acid (Cbnpound 58); 1-(4'-

{445- ( 3- Fl uor o- phenyl yridi n-3-yl am no] - 3- net hyl -i soxazol - 5-y
- bi phenyl- (%{Q{Hyd%ﬁ{w&egwlwaﬁ@c bargthyld- 3a1@P‘f(1}Y @@ﬁaﬁ@bﬁdl‘sbypheqﬂ(ﬁyb {4-
6- (2- 3- et hyl oxazol -5-y1

LB pheny SRR BHE LU TCEIRBIRIR20TG (Compound 60): b

2011/ 04]14{54.¥EB?MM52194-OZ PhéhgBpyridiaH ylarmno)-isoxazol-S-yl]-biphenyl-4-yl}-

{4-[Hydrox - (6- pheny y“gé 2-y1) -nethyl] -3 -methyl -isoxazol -5 -y1}

- bi phenﬂ’C DipPRLC 65 € acid (Conpound 61); 1-
4' - [3- h 1 4-yl

f:ycl %pr (I\)lgg‘ne%;?bé)fl ‘W@%ﬁ?@ﬁ%ﬁd&%éﬁ%ﬁ%@ @q}Slelthi%é‘;a({%éb&ﬁX%} ianérBh@an} yi-
- Fl uor o-qyhlepydbpagprhiodiyhe delglrl(@mmp@]nd -B)- et hyI i soxazol -5 -y1}

- bi ph 1-4 I I 4-
2 S AP R 598 Ay Har s ey oSR3Il glp%ﬁ:vﬁ iyl:

- bi phenyc%cl%pbb}o)mec%ﬂ‘o'x?ﬂé %@(@&ﬁﬁ&ﬁ?&%zﬂ)c acid (Conpound 64); 1-(4'- {4-
[ 2- (2- Chl or 0- phenyl) - pr|d|n4ylamno -3 meth?ll i soxazol -5 -y

1}
- bi phenyll (%{9 :[3 (2~ mlmmh@pylbpm@aeﬂrﬂ@myﬂdé -racthyl-sopamebond} b@)hen}ﬂl =4-yl)-

{fl cl[ygl opl 6% ecéicra O%ywa“@{%%%gﬁp%a%gagg;‘o) 1'_50va0| 5-y1] - bi phenyl-4-yl

{4 [ 3- Moty 1-Methgh-P L phidnyDyitiehidin 2=yh@fohdoxbsdsagpbipheisiil4-piipheny 1- 4- y 1} -
cycl opr opanecar boxyl ic acid q(:Corrpound 67);
151- (4" -slopeapryecarhoxgliy acid € q’mn@%n@fﬁ@,hw pheny1) - pyri di n- 3-yl ani no] - i soxaz

gl (2 y{l}é} i{it[ﬁh\?&%h[é({éﬂ?n&yﬂ'ﬁ@%o T?dr)q%”l)enyéllc5 g@ J‘(e@%@;%g?n ggi -i soxazol
yl} dycmbmpyheoéfbok)zh@y@h(J(Dasmp(amekﬁl)boxyl ic acid (Corrpound 69); 1-

h di | | -5-y1 h 1-4-y1
L P e B R ok Spgsel Syl ey 41
h | 19%9@52] 5 -y1} -biphenyl-4-y1)-
cScleggr opanégcg?g%xyl Hpréﬁﬁg%;ﬂ&x%hggﬁg@%?w (4- y{ %—Iydrlogy-en{S -(% )
-trifl uorle(#b{hMetl@He‘IﬁBﬂ (A-toifubchinmstiBy 1-phichyl) pgmdlyB}—ylaﬁuno]-isox-azol-S-yl}-
ety a0l S BRI L S 1EL SRR AR ar boxyl e aci d (Compound

4 3- Methy i AN = RVIE G, b axazol-5- y1] - bi phenyl
{4 yEL} c;{/cé[%)—pr%tggnggg?u%? P?cMac%OylaSCodrjrﬁgGuxﬁd&% mbiph(%ﬁ ? 15464)?: ! PReny
- Qyafo- myéw.uiﬁnwqutb’hc 2c19|(@ﬂmp@}nd-7§ met hyl -i soxazol -5 -y1}

i?l (o (oM R BT S b P R RER - ER ooy 5.y

cyclopropanecarboxylic a01d (Cornpound 71);

1-[4'-(4- {Hydroxy-[5-(3-trifluoromethyl-phenyl)-pyridin-3-yl]-methyl } -3-methyl-isoxazol-
5-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid (Compound 72);

25  1-{4'-[3-Methyl-4-(6-phenylethynyl-pyridin-2-ylamino)-isoxazol-5-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (Compound 73);
1-(4'-{4-[6-(3-Cyano-phenyl)-pyridin-2-ylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-yl)-
cyclopropanecarboxylic acid (Compound 74);
1-(4'-{4-[6-(5-Fluoro-2-methoxy-phenyl)-pyridin-2-ylamino]-3-methyl-isoxazol-5-yl} -

30 biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 75);
1-(4'-{4-[6-(3-Chloro-5-fluoro-phenyl)-pyridin-2-ylamino]-3-methyl-isoxazol-5-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid (Compound 76);
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30 bi phenyl - 4-y1)-cycl opropanecar boxylic acid (Conpound 75);
1-(4'-{446-(3-Chl oro-5-fl uoro-phenyl)-pyridin-2-ylam no] - 3- net hyl -i soxazol -
5-y1}- biywbenylosd4eyl) - cycl opr opanecar boxylic acid ( ConpeamaSZ@p/050786 (4" -
{446- (2, 5-Di fl uoro-phenyl)-pyridin-2-yl am no] - 3- net hyl -i soxazol - 5-y1}
blphenyl 4- yl1)-cycl opropanecar boxylic acid (Cbnpound 77); 1-(4'- {4-
[ 6-(2, 6-Di chl oro-phenyl)-pyridin-2-yl am no] - 3- net hyl -i soxazol - 5- yl#
~ bi phenylt@r{446¥2, eyRiflsprooplenzb ey} tanied i3 -peshpdinrazotdyyl ) -biphenyl-4

LU AR oL e a2 yTam nol s ety soxazol

5-y1}- opropanecar

{446- ( 2, 13cDi{#[ 602 6-[mhblnmlﬁ>hqmyt)kpyrmhrzzwllmap$-nﬁ:’etlm;dtlkmdamlsﬁyazmbh&wyél}
-bipheny -4- yl)-cycl opropanec rboxy c acid (Conpound 80); 1-(4'-
[ 446- ( 2-0hF BT eFFERPEN %ﬁéﬁ%?ow}l #8)2- yI ami no] - 3- met hyl - i soxazol - 5- y1} -

i?(ghP?2Q§¢5%1%%%5%%ﬁgq?ﬂﬁg? ﬁ%ﬁg?ﬁ&gga?ﬁhﬁ“g@pﬁEﬁgpgfgé%%gthbl i soxazol -

E‘Yi} ﬂgﬂﬁﬂﬂyﬂ6&%%¢k§w¥mhamfmpﬁhea?dMG&y®Dmuthd (Conpound 82); N
L e G Flangere et e P 0 2 2ol e 0wz

(418 (20l ok bbup TRl CihBhRTYA) by | df - 3 yl am no] -3 et hyl -1 soxa
zol -5- y1}-bi phenyl ; yclopropanecarboxyllc aci d (Conpound 84); 1-

{4 -]4- (12(41 Mfﬁét(mhéﬂrp rhgphey| phirgin-23y pména] donedy hisokgdol-Pskazol - 5- y1] -

bi nyl.4 anecarbo nd 85 1-(4 4-
[%P( y &ogﬁ’ (§€Imne$nf94§1§amFZ§Pm8§lgpﬁgghyl-iloxazol-SSyl} {
- bi phenyll (44%@ [5-12 &Y&b@pﬂﬂﬂaqﬁ@ﬁylblpyﬁdhh@ ~plaithd] Gompoy N thoBbb]-5 LA (4"

{4-[6-(3- Fluoro 2- met hoxy- phenyli pyri di n-2-yl am no] - 3- net hyl - |soxazol 5-y1l
}-  bi phenghenyl-4-))-eiptapegrianpraplaatip a%g(Cemaenid §20onpound 87); 1-(4' - {4-

S e RS s ST LRl

{ 445- ( 2,tbpHank1-dgi eeyplvpnyrbheqybdxgiin addy Campoa]d &)met hyl - |soxazol 5 y1}

Lo (3 OB Sk oS PRSP by ) B Ok Gty B sl-pafazol-st
ig'_phe“%?l} Biphdyl-£YG1HPOPRBRRECAFRANIN dGd A HpdHaagund 90) ; N[l (4'-

[ (1- Benzly 14'1#(P DBylan awoicthyd piphchylei-plamninedt hiplcihy-isosadvfd>-yybiphzmf]- 5- y 1}

icggpghﬁ g fycbpéﬁ%gﬁ%ﬁ¥%ﬁgﬁ§Tg§§$rbon¥é%%gg;ggnesulfonanlde (Enanti onmer B)

NA1- (4 1{614‘[(15[61@28213!1%1&0 BhhlyOXARdAZ 0lylAnind)-3 Mydh@XyoaBs 10y 1 -Bpheiyhyl - i soxa

zol - 5-y1} - blpheny -4-yl)-c clopropanecarbonyl] nethanesul?onam

( Enaift i miteycﬁgprpmmbw@hgzyld (Nompound &6); ( 4-
T A T S e L
- met haneasphchonasi de c(dpesratdagb&3)ic acid (Compound 87);
1-(4'-{4-[5-(3-Chloro-phenyl)-pyridin-3-ylamino]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-
cyclopropanecarboxylic acid (Compound &8);

25 1-(4'-{4-[5-(2,5-Difluoro-phenyl)-pyridin-3-ylamino]-3-methyl-isoxazol-5-yl} -biphenyl-4-
yl)-cyclopropanecarboxylic acid (Compound 89);
1-(4'-{4-[6-(3-Chloro-phenyl)-pyridin-2-ylamino]-3-methyl-isoxazol-5-yl } -biphenyl-4-yl)-
cyclopropanecarboxylic acid (Compound 90);
N-[1-(4'-{4-[(1-Benzyl-1H-[1,2,3]triazol-4-yl)-hydroxy-methyl]-3-methyl-isoxazol-5-yl} -

30 biphenyl-4-yl)-cyclopropanecarbonyl]-methanesulfonamide (Enantiomer B) (Compound
o),
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N (1-

{4'[ 3- Met hyl-4-(5-phenyl4l, 3, 4] oxadi azol - 2-yl am no) -i soxazol - 5-y1] - bi phenyl
-4-y1}- cyoloprapsmnecar bonyl) - met hanesul f onam de ( Conporna/u$4)10/08678d- { 4

-[ 4- (6-Benzyl - pyridi n-2-yl am no) -3 -net hyl -i soxazol -5-y1] - bi phenyl - 4-y1} -
10 cycl opropanecar bonyl) - net hanesul f onam de (Conpound 95); N-(1-
{4'-[3-Methyl-4-(6-phenyl -pyridin-2-ylam no)-i soxazol -5-y1] - bi phenyl-4-yl1}-
Cycl opr OfAMEHATETPeNznGt Adhkesdiaahaan de dramBeNiit. SBpthykisoxazol-s-y1}-

(el bor oAyt G AR UL AL 2ol A AR RS A sk REdRNA 4 V1)
{4'-[3-Enmyﬁ-4-(5-pheny141,?,4]oxagiazol-é-yganino)-isoxazol-5-y1]-biPrenyl
-4-vy1Y- i i 98) - ;

accept B4 YA Bhdr oot 26 BRET BT Bl CopesirteR SUBr RNy &
ther %pe%&tﬁg’?‘l‘-iké/xa%lf-f-?i)iﬁiglé%?gg-l@g]-@g}@r%@?%?%ﬁinéﬂﬁn%ﬁoﬁimﬁkai ms 1-14,

or a pharmaceutically "ac 6. The pharnaceuti cal
conposi t(Compofin€ 9B m 15, wherei n the pharnmaceutical conposition is

adrm ni str LG THRE SR oo TAES G G APnER ot Sy Bl b Bt on,

opht hal rdyglod 'ﬂé&%ﬁo@gg%tﬁéne@w&maﬂ&e lobigodhd 98); 17. The phar maceuti cal

conmposition of claim15, wherein the pharmaceutical 25conposition is a

t abl et , M(bilf'H4-(&-Bagsupwidia2tylemning)-3 amcthylhadaael-5-allHuplanybprvhly sol ution, a
suppasit or a_suspension, . a a.colloid | spersion, a suspension, a
soIdﬁioﬁ?cﬁgﬂ)%ﬁ(gﬁ%ﬁ?baﬁagyﬁgﬁéﬁF?néa#%Pﬂ%ﬁ?gggteye drop or an ear drop.

18. A mevpd4'gB-Ne@at-#1e-phant Syridin-2y sl is6:mpl- 551 tgpaghiyi-niyst-eri ng a
therapeutically effective anmount of .a conpound according to any one of

cl ai ms 1yelepzwarecarionybragtbancrd fananideComnayné %6kl t t hereof to the namal

in need ther % - t ' I ' fibnosis in a mammal
conpri si lnéﬁzig%}#sﬁ%ﬁﬂr%&gﬁﬂ (gfrl_azb};el%?'lmco 2‘?303 EZe fs(ea%lli :B\F}Jél g%#f)%ﬁ% of a conpound
accor di nycloprapayccartxgfic adidGempeuld 9, a phar maceutical |y acceptabl e salt

t hereof to t | in peed thereof =~ WO 2011/ 041461PCT/ US2010/ 050786 20. A
met hdd o 14 'r[g'i?tﬂigﬂg - -pm{;@ﬁ,ﬁf%aqha%-%ﬂsm&q g%OX&%ﬁrﬁﬁﬁbﬂ%ﬁw‘gy bstructive
pul monargy. g§§@§&3ﬁ§;§ﬁaad&@@@&@gdiyggj s, acute kidney injury, chronic

ki dney di'se liver“fibrosis, skin fibrosis, fibrosis of the gut, breast
cancer, gambeeatdcuticdlycecsptablasaltahereaficer, prostate cancer, gliobl astonmg,

bone canger, ﬁhon cancey, 5Sbowel cancer, 2 ad and nec ancer, | anoma,
mul t1 pi 6y el S AT RO HBE ErP T eiedR Arc GG s R oty
netastasis, tdoppoRh@BE aR ERDHICRIM/E11aNer asﬂa?ﬁlﬁéi&lﬁ@ﬁly feupablc kalbiheros, age
rel ated nmacul ar degeneration (AVD), diabetic retinopathy, collagen vascul ar
di seidse, 16at heFheqtranasshical Rayppesidonsoftiemokie ndwicin thepbarmysautigat pain in a
mammal conpri gi g H‘iJ‘t‘o%%ﬁl%‘ae’&%g%n}r&%n%ﬁ%Hati‘ééf%%h,' éﬁb@%&ﬁe%%k Yng?c:]ﬁ%% ypt of a
conpound according to any one of clarns 1- or’'a pharnaceutically
accept abl e saldinihib@iteaf idhalatibe, neaMEhinistrat@adobltel &Biinistration, ophthalmic
administration or otic administration.
17.  The pharmaceutical composition of claim 15, wherein the pharmaceutical
25 composition is a tablet, a pill, a capsule, a liquid, an inhalant, a nasal spray solution,
a suppository, a suspension, a gel, a colloid, a dispersion, a suspension, a solution,
an emulsion, an ointment, a lotion, an eye drop or an ear drop.
18. A method of treating cancer in a mammal comprising administering a
therapeutically effective amount of a compound according to any one of claims 1-14
30 or a pharmaceutically acceptable salt thereof to the mammal in need thereof.
19. A method of treating or preventing fibrosis in a mammal comprising administering a

therapeutically effective amount of a compound according to any one of claims 1-14

or a pharmaceutically acceptable salt thereof to the mammal in need thereof.
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20.

A method of treating or preventing lung fibrosis, asthma, chronic obstructive
pulmonary disecase (COPD), renal fibrosis, acute kidney injury, chronic kidney
disease, liver fibrosis, skin fibrosis, fibrosis of the gut, breast cancer, pancreatic
cancer, ovarian cancer, prostate cancer, glioblastoma, bone cancer, colon cancer,
bowel cancer, head and neck cancer, melanoma, multiple myeloma, chronic
lymphocytic leukemia, cancer pain, tumor metastasis, transplant organ rejection,
scleroderma, ocular fibrosis, age related macular degeneration (AMD), diabetic
retinopathy, collagen vascular disease, atherosclerosis, Raynaud’s phenomenom, or
neuropathic pain in a mammal comprising administering a therapeutically effective
amount of a compound according to any one of claims 1-14 or a pharmaceutically

acceptable salt thereof to the mammal in need thereof.
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