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respectively; Chun et al., Pharmacological Reviews, 54:265-269, 2002), are activated via
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35 responds to an agonist with an increase in intracellular calcium.
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35 autoimmune encephalomyelitis (EAE) in rats and mice, a model for human multiple sclerosis
(Brinkmann et al., J. Biol. Chem., 277:21453-21457, 2002; Fujino et al., J. Pharmacol. Exp.
Ther., 305:70-77,2003; Webb et al., J. Neuroimmunol., 153:108-121, 2004; Rausch et al., J.
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Agonism of the S1P1 receptor has been implicated in enhancement of survival of
oligodendrocyte progenitor cells. Survival of oligodendrocyte progenitor cells is a required
35 component of the remyelination process. Remyelination of multiple sclerosis lesions is
considered to promote recovery from clinical relapses. (Miron et al., Ann. Neurol., 63:61-71,

2008; Coelho et al., J. Pharmacol. Exp. Ther., 323:626-635, 2007; Dev et al., Pharmacology
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nonot herapy or in conbination with a classical inmunosuppressant for
i nhi bi ti ryorzogrvaaiiien of, e.g., all oanti genreacti ve T-ceIPbsr/IISQO(Dmngs afted

tissue, ther g?%%( ;%lz%n 17”‘97 9{ ?{)68& as Ibeen sh wn tha th %l%q receptor n arof%

have t her a;ﬁ'e cy i’ rej ecton as armon erapy and
i n synergi st pl@teteodhmadgto@mh factoh(lﬁ)@ﬂ)amkmaﬂihgpdmﬂmgapmges@acﬁil,mxtqgerhdstsh ng 35
cycl osporl OR inhibitor). It has been shown that,
unl i ke the c "‘%[‘)8%?% ants cyclosporin A, FK506 and RAD,

FTY720 has ef f| oﬁegoyxsfnmf therSIPO ngeptor fgs alisé b rapoxted towmeidhacurhigratide of negragener al
I MTINOS pp S e%nsclseg O-W%In ! heldsa G%ISI) g(e:erI]l CPVO V\Sostgr(%gg élmc}u F;IC-I;I/l y?a 00%/ Q4265
drug action is IR E ES PEreVARE 10 MhY ynergi’sm obser ve he

conbi nat i onpinBrdordkinannKaemualey af[rSwns@éla,rﬁs 1960@4,,2033 530- 531, 2001;

Ceceptor has bediPEROT LRGP Hesd ok SR nl e B ot vr Uy P B B diging
al | ograft gsusliferatadn (Stuerrerus.eJ. (BM! @Iaam SKp |38<b7|1#3(8979‘:1f200471nde§1ser(t Wviithreepetts thhat |
-II_-(ra?tnspl 2 3%%@“%%@ eraé’bcf%seloéféﬁ%gp gge ge%telrl orlt e t I\fl?"cﬁjler gﬁ;gml c

ef fi caty fmypqmpmhf&mylomgf ﬁlraitmgc)aéstatﬂnaremaned toithe lalrrfamlcle,awldclacana}ielnth:gcromfet nodel
l(‘ggg::l't(le det &)?%lé?d ancfa a soc*all edin ammdtlmll are 51(’g|m%5caﬁt g’tgg%f}'l?tlclzfa 729f zn;?ig g?oergﬁr(l]( et

al |l ograft Wrﬂewkol@(mt%gmwwﬂa‘!vcbstei cunmmme? 2003)60: 5493 5499 1998), to
car di 26 & ogr ant WAy yiEY FaRiRE e R b Ry B R0 s por  n
to prolong aogmgemesm emr:hl as aiat msgnayfdccusun mmoaﬁe\ahdmnmn]nhgmtroemﬁhn@dgemgrsdo&t
?g::\é:o;/gr ggor@? lshthouggf 8 mvo{ve ag?msﬁn ?Hk?'nsalv}ﬁ rF(ﬁ'B%r 2% q?g)Je flg |IQcI?a(Z:O:?f Oan St

pr ol ongi ng %2190@ -9(f80, 2510Wv$ohmlld etml. o). Call B&kcham. aﬂOIldg?-a‘v"Q 20GHodeY 72@rhals et h as

th I t
oot et AP Ve BT S BRI Y BLASER A2
KRP- 203 al suoousamodid efimelepond (édMootagrm@alt Heamegrdias.] @:2M1§23¢ 2096). RT ¥ Ramat | on
with rTyCOpf'{)%P OJe%‘&%dg?ﬂa% t]!lerzf%y'\{ﬁ: eff?ca§¥r Qldarr}f&si: dé’l\,%r%{;' &sﬂ%c ?gpfa{o\é&luﬁtf‘t abolite

i s mycophenolic aci an in urlne Fosynt hest &) for prol ongi ng
al l ogradt sarcinowal(Lixct hl 1 GlinaCaraer Renall: 8&5&86@ a®Q5)rmdeI and in a rat

25 302 209, 2006 ELC ot Yt Bl fniflalor (R IS PRIPALRL, . o

2006) . It h\éEGE}gdncheyp@utaeplertnhdnhtwanagmﬂagt profesg dseocitedPditty amgmpenesis, AUY954,

nmbi nat I
an nTOR 1 e putpiiol B BubigEARSiltidhs S3A%: Chois pittn. wiE Ll SRk SHRLE T
Cheni stry &chI@keﬂqx],,J M.?ﬂ 1(212;71,, 22&4?) ‘20@534729%20@3) at small bowel allograft
I h
model , pFTY720 Nagy kBl LEPAIR edidndih RGs {sPhRBhER ik « MEP eCQ Frin A

to proFong smal | ogra t Surviv aga
| munol . t&nmuelieﬁgani@Gﬂl))ugfmre&?@@eﬂﬁ@zgvdmdnlampgtrStuentessmgWavwlanh@reapaut ic

of 120 | A3 She SR el Lokl 8L Ah T QORRA BB
study usi nginHesralrle sigé effectsahdledingnephriothaivee, newrotbasicity.rfesellddxieffaadt s on human
I sl et f“ncgéa&%rg%ﬁ%%gsc&hfo%%%‘%ﬁ WAL QMG Bfan %Eras%ﬂl{aﬂ&isd@l' ghtation,

7:2031- 2038; . ‘ een reported to reduce the
noci cep@i vempeinesuppressant mﬂneutglpmc gide #&Ctﬁevmcrhj igieffectivniasla rhenotharapy opiat hi ¢ pai n

of Gl | ot ar' AR GRS PR AT ARRAR P B0 Bps MistBRF Er B R Deen

reported t aeictipal cellsip thearafigd tigue, rthﬂﬁh:@r@immmraﬂhmwdenm tivi ty 35( CHS).
Adoptive transf eIFTSP;ZO 'hE%éQh gl%%lty tl'ﬂe euthc éf lach?reﬁ) C

FTY720 during the sensitization pha S ViIT capa _noruci ng
CHS r esponsmoriotherapy apsl iasyrergighic cmkmstmnmmtleet cadiS.SlpalJmmnmﬁemrcsgaﬁ,l lméudmg

Der mat % Ogycy(:l%aa%(riljt %?, FKg&gﬁﬁ%(anm inhibitor). It has been shown that, unlike the

classical immunosuppressants cyclosporin A, FK506 and RAD, FTY720 has efficacy for

prolonging graft survival without inducing general immunosuppression, and this difference in
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WO 2010/ 011316PCT/ US2009/ 004265 It has been reported that
prophylactic oral adm nistration of FTY720 (1 ng/kg, three tines a week),
conpl et elwoppeveamiled t he devel opnent of experinmental autroirmaseee/omeast heni a

gravis (EA L/6 Kahono et a & .Ph ceutical
i et o SeRora bees IgGelting b AR i Bhierie o W4 Pl B FRGE | on
enconpasses: el fpoipldsa Rmm £33 B0S30,0001 ; Brinkobint &rel. snzeaspmwpn dﬂ.7hM69]g

sel ect|V|ty g}/)er the S1P3 receptor. The S1P3 receptor, and not the S1131
receptor, ;9 been directly inplicated in bradycardia (Sanna et al., |

Bi ol . Chem 27%gb38&$fﬂ&$481 ré&0fddr) has Bd‘énSépoFl&d todaepthampagjopffsicyded ecti ve
over Ieast th or has a i urren her Les by
U rtue b - et gl AT aaRn eroe R Fen aftoth RS TS 2, BREVRRI Ty

wi t h hi gherPrdosiang15nal7, rzmm yame:an,| Bigorgt &l}\afeazbwm lxeh\ei@mm 36&2 2p0(esent

I nvention of t Pl receptor and
uhi oh exhi B R0 G R OTRANT e U B TuRES Bt BoRpBing el shvie] G e?
recept or agﬁtﬂha&taﬂoﬁﬁfémuwffﬂﬂzukl@t bilr, Gadnsplt Inpmemb,mt:ZSQeﬁSdJ t996h§TWﬂmlmS been

suppr essi on

of stem or aom tor is in
or der, suche%?ge% osaglissyggrggﬂc Byt rcﬁcé?sé’ ﬂ%ﬁ‘e%l?rg oélﬁ %yé ﬁ%%@if“t“g el transpl ant
rej ect ion, (Xlamzrgamme ﬂmmmslmmssm dmss,,to amfsjrr&rgmtcmlhywm Qemminand
di sorders, j.ons t ha \ave an nder y ect .in scul ar
neeortty dRITEIRENS iRt e B RRR S R EE TR
in one enbadclnmohn Atth roungserihe nenalanmgrafnsmwmmsﬂeymmaMIoQﬂﬁ swhivah are
agoni st s Of(gh aetS]l ﬁelzzﬁf?%ﬁt 0515‘?%;586)9@?\@ BY S 3s'1i>§e%{e¢;ts'a%%r'ust%°€e”'es and

bi ol ogi cal PRV 4T «€ dRa Havin n-’e ctTVenes substanti al | y
at | east t hepored tqdrawe)mexapmuoaffatscwﬁot ﬂ,robngmg/altograﬁtsutvhml BlRat skinciipgroft .

Gtati ?g' Of eYandgo%ra%?n%got hglouz% OUE té 1Stic cé)rr?blna(%lao% wci)tﬂc cﬁo rlgrtm Cl) gxeat
construed as an adm ssion that’ Suchererence s YA he present
applicati omar%ﬁ%@mﬁo@(%imw&mmanon 111: m&mrméhmm%mtsohas

onC oA S SPMRRTRL AL (EALIHLAALE w0y RURLIBSEHIBRLL K AGSET ORS o,

Y is N or GRbdrug wahﬁhweﬁiﬁ‘&mlltdi‘b?ﬁ@@pﬁﬁwﬁﬁ&ld, an inhibitor of punne

biosynthesis) for prolonging allograft survival both in a rat renal allograft model and in a rat

20 cardiac allograft model (Suzuki ef al., J. Heart Lung Transplant, 25:302-209, 2006; Fujishiro et
al., J. Heart Lung Transplant, 25:825-833, 2006). It has been reported that an agonist of the
S1P1 receptor, AUY954, in combination with a subtherapeutic dose of RAD001

(Certican/Everolimus, an mTOR inhibitor) can prolong rat cardiac allograft survival (Pan et al.,
Chemistry & Biology, 13:1227-1234, 2006). In a rat small bowel allograft model, FTY720 has

25 been reported to act synergistically with cyclosporin A to prolong small bowel allograft survival
(Sakagawa et al., Transpl. Immunol., 13:161-168, 2004). FTY720 has been reported to have
therapeutic efficacy in a mouse islet graft model (Fu et al., Transplantation, 73:1425-1430,
2002; Liu ef al., Microsurgery, 27:300-304; 2007) and in a study using human islet cells to
evidence no detrimental effects on human islet function (Truong et al., American Journal of

30 Transplantation, 7:2031-2038, 2007).

FTY720 has been reported to reduce the nociceptive behavior in the spared nerve injury
model for neuropathic pain which does not depend on prostaglandin synthesis (O. Costu et al,
Journal of Cellular and Molecular Medicine 12(3), 995-1004, 2008).

FTY720 has been reported to impair initiation of murine contact hypersensitivity

35 (CHS). Adoptive transfer of immunized lymph node cells from mice treated with FTY720
dufing the sensitization phase was virtually incapable of inducing CHS response in recipients
(D. Nakashima et al., J. Investigative Dermatology (128(12), 2833-2841, 2008).
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Zis Nor CR4; and R, R2, R3 and R4 are each independently sel ected
fromthe group consisting of H Cl1-C6 al koxy, C -C6 alkyl, C -C6
al kyl am nsQ 2@ 0/00631al kyI sul fonyl Cl-C6 allcylthio, car bGEaim'Sd@p/Otmamo

ﬁgl' g; eﬁy c lhg ?L} Il‘( 8)8(# {}?S(%’S Iqmreﬂgil é rtg gy@P%lactMtgﬁqnﬂ%!gt% ign (éf%(’%ﬁgl (Eg] nth#?m | cyl,

al koxy ar e wash vogek), corapletyly prdysited thé éd/emptnhqt@lﬁexmﬁmtzm astcbhﬁﬂhuﬁdjﬁy‘hkfhema

Srbodi oant sET AT LGB mic S0 KeRe B A Biolosiegt b LlamecB e ler s (1 )

10and phar nmte)ut%e’am moa):cept abl e saI ts sol vat es and hydr ates thereof:

wher ei n; 15m|slln L eZbodh) ti’]fe t S 4 ﬁlhaea td R,
R2, 12.3 and R4 B8 erélt W HaepER Httlfwen & ?@?@Hasfersﬁﬂ?’t’%g Y BITR AR i ng
of 20H, Cl - &Bhed IPOx3ceptl hahgablkativity 63ver@ﬁ SAPB e¢émcn Tia, S 1BB récoptad, bxdmas tHef onyl

Ol -C6 al kyl g hj i d -C X -7 cycl oal | eyl
G 05" hal 0B LT O CBA Gt Y Fo e RS Sene e RBrE T KA @RE ocyel )1

wher ei n sai 27938161 m&wooa)neln CIP GBceapldt eg«mlsaseeeceacedsveﬂmltaenaé S yP3sedeptor hast ed

with one C3-C7 .c cIoaII rou vention enco
conpounds Wiy %‘Ha%? 8veé| 8816{)%‘4“%0 a%F% %"HE’&‘/ r‘tt’ﬁ“té“tw‘t“%%“%fﬁ"wmg Better
i Mrunodappr eksdbiiy wanhnghermbkxagmmittmsymmdhg effleaoyns tietdpg. Eietpraserit iresntiod. g. by

Secondary |GWBRGIEH EPRESE Vhfs Rt AP R MR py e oS "

S1P1 receptsmbmagiahy&t&namefmb&ﬁydar&ia) treat or prevent conditions where
suppression of t i_nmune [&m or ni sm of ecept or

order, such as dis gcegto n%%‘ gréert eefruglg at fred raet’f"e(tﬁc%nd%onsw %r?:f/ pgress“tm (gjrjtgpl ant
rejection, auhme aystmma agoisea 9Ee Sheil ndcepmr d;en ordef, lsltclhamwsasswndldsma&es and

di sordets (e cut e, an hr oni or onditi cancer, and
condi tﬁéns [tnﬁa%téc}tgl Bhoc ecszl’grr )F?angre C%nm1 vuégcu asesan eéltdftsy or that are
associ at ed mﬂaﬂnnatngt digesee sndsdisudzns, atmiqmagmm t]mhhelaogndnrl@mgglefectasvarsagdaxoccur
in infl amag | H*anpre ageet\é%no rgrelgstss alasmahe)r ostgller .0Si s). Such conditions
wher e suppresgmg }t AN Sy'st eni or yag Al SATOf WO

2010/ 011316PCT/ UB206 %6@14@&5 thhereﬁnt iRfentiec@pbmpasss compamdewhicinartk aganists

di seases an(()jf tge! S qgcregtor aqumagtg%gd (t))%rallypngswa ¥ to%esrtles and biological activities and having

20 an effectiveness that is substantially at least that of prior compounds with activity at the S1P1

receptor.
Citation of any reference throughout this application is not to be construed as an

admission that such reference is prior art to the present application.

25 SUMMARY OF THE INVENTION
The present invention encompasses compounds of Formula (Ia) and pharmaceutically

acceptable salts, solvates and hydrates thereof:

R3. _Z
Tl |
N n OH
H
30 (1a)
wherein:
mis 1 or 2;

nis1lor2;
Y is N or CR';



conditions that have an underlying defect in vascular integrity, autoimune
di seases and di sorders, inflammtory di seases and di sorders (e.g., acute
and chronwo 2orfdiasmaat ory conditions), acute or chronic Perasteonoasscell s,
ti ssue or solid organ giirl\z é art hritis including 5psoriatic arthritis and
rheumatoid arthritis, Re el udi ng type | diabetes, denyelinating

di sease includi ng nulRi, gF, ®>asd Rt asiesch 1m<&ﬁd§1ﬂaﬂt}3!-séle¢ledifr¢tﬁIt}Qrgrcbdibchﬂisymhgmf udi ng

| motudi ng peor | 201 & CAC qarb R S 61y BRIBYY Fef etk

di sease i ncl udi ngrigeagide,icyidoaCivat ofcioalkoxs|C, dl; spdedi, rﬂl’;lﬂgdh]ﬂﬂk&’yQUPC@
dlsease and ul cer colit] systemc lu serthe ast.hpm,
uveitis> 10 nyocl%la??f:"?yrgal"%ﬁnl’ h?%'ao? X ﬁé‘?&g@&}’c@)ﬁb‘gﬁe ’n ‘i‘ﬂ?’fl éﬂq?r{:lt'ggn

i ncl udi ng Al zhei dtesxySretasleas@nalydubstiaited wir 61ﬁlﬂ$ﬁ‘aid)di1ystihﬁ:a@tseled’lecf fdrh QWORg
traumatic brain i n{gulﬁ%’anﬁﬁ;it ral nervous system di sease including spinal

cord injury or ceféB 8¥Cti on, pathol ogi ¢ angi ogenesi s including as
may occur in prirrary and nmetastatic tunor growth, rheunatoid arthritis

di abeti ti t h I h
i Soase, acuto | BGHT RPCRGTRE e EUaT F Y o T EERe ooy BREMLeRs <

and t heaol i kend pharmaceun@m@ adkprble stlfs, fohatep aadpdtatdsiveedli on pert ai ns to
pharmaceuti cal conpositions conprising a conpound of the present invention
and a pharnmaceutically acceptable carrier. One aspect of the present

i nvention pertains to phar rm;oeutzl cal conposi ti ons conprising a conpound of
the present invention, a salt, ' ate or a crystalline form
and a 20phar naceut i cal | y ac O One aspect of the
present invention pertains to rret hods f a.di sorder associ at ed
with the S1P1 receptor in an individual i sing*adm nistering to the

i ndi vidual in need thereof a therapeutical InB?'effectl ve anmount of a conpound
of the present invention or a pharnmaceut@gal conposition thereof. 250ne
aspect of the present invention pertains to nethods for treating an Si Pl
receptor- associ 3t€4"di sorder in an individual conprising administering to
the indsvi dual in neeglid he;rzgof a therapeutically effective anount of a
conmpound of the present \éenti on or a pharnaceutical conposition thereof.
One aspect of the pr e’%@ﬂtm nvention pertains to methods for treating an Si
P1 receptor- 30aSSOCIEt1£NoﬂCRQI’ der associated with the S1Pl1 receptor in an
i ndi vi dual conprising,a (l ng to the individual in need thereof a

t herapeutically ef f ecfi ﬁ‘f of a compound of the present invention, a
salt, a hydrate or soR\;af ERf add RfMsb@ﬂhliﬁdtgeﬁdemms;l@ftecaﬁ&hm@@@mhming of
corrpos |ont t he present _invention p ins to

met hod< for t$‘eé‘? lﬁ’éy’a ﬁ&gg‘i Cg H?EHB‘?"&?&'%GWIFI‘X% é&@leﬁ%’@ tor in an
i Edi vi dual ca@lfmﬁmﬁ]?,r@ar&dm-ﬂ; s;tcmalkafgy tQ—CIﬂaja:ld)alﬂdil\(% 1@ abloblRoNySEQCE hadaiiod, a

t her apeuti c ect i ve anmount a co t ent i ntion or
a phar maceu€ l‘t%Pei‘f li’r‘ﬂq }EFFTM&]V&”P“CWE@S] Rﬁj§§ﬁyba’g%§gf‘f&g‘rox%§§8 ated with
the S1P1 reggiphaly susstlmm\aﬁﬂ&/emn%ﬁ@ﬁmuwgl 004265 selected fromthe
group consisting of: a disease or disorder |ated I hocytes, an

oLt of mmine. di s ool 5 a g R eroaPas PR ath S aLR! P SeAacs

cancer 25ps ohavaglasl,east hﬁumts@pebsarret, ittt -inflamndatopan dfor Hera@aMie activitis, s, aylt

rej ection e | er upus .er themat osus cerative
colitis, tynE" °§B§F %%le ytggﬁésf(’géfgq‘ﬁ%‘é?ﬁl hqckiss prsgeoaiary :'Yﬁ%ﬂ’tdl on
pertains t otissedsumdor Endandingeabduleg imegtitgor der associated with the SIP 1
receptor in an ipgj,vidual co mnlsterln ot i ndi vi dual ..[n
neod t her eof "a tPar AP BRI st B ardtrirr SihdiRet ne APPSR the
present inVﬁr[Huine@ysteﬁn &algbmsraohtjﬁel B&P EreCdpt G4 Madtder, s@chek yl&éaaésl anBdisbdersy or a
phar maéﬁutl C %tcfb i on Fﬁ erein. said.di sor dg sociated with
the S1PY reTEPHS %mg IR ér&n?p RS EOTY P YO E R d15eaSFS 7 gfsor £di sease or

10di sor der AEshRater) madeymmyde&s(e.gaacmﬁmmmenﬂhnﬁm c&fdltihnspédiheér, an
i sease .or, di sord ri.asi s, rgeunat0|d ritis,

inflammatory dis . C er,
R i SRR T AR R e S e R
er yt hemat osatfgiogeresie suchiay fag b pathodogid (e ab mady akef ASnRidnA6Humor development

and atherosclerosis). Such conditions where suppression of the immune system or agonism of
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One aspect of the present invention pertains to nethods for treating a

di sease or disorder nediated by |ynphocytes in an individual conprising
adm ni st ewpregivoaizihe i ndi vi dual in need 15t hereof a therapaisteooabd2gs
effective of co und o(i _he present.invention or a pharnmaceuti cal
conposi ti ofltgog{el;rlég‘fep%r s %51'80131 ep(f Sce?seg?nd[scﬁsé)r%rrsergeer‘ﬁte%?'\/lgﬁf’}i‘o(%ﬁtefjer tains to
nmet hods f orcohdigaisi they hawe aawhddrlyingrdefect is easdaronteghitg iucherhminte diseasendnd/i dual

conprising admnistering to the individual in need.therepf a

t her apeut i c%ﬂ%erséf@g%ﬂa% %ﬁ%ﬁeﬁtan%gls‘gdecrf) GRodRge 8’1‘%}’5%"6p1f1g%%nﬂ?toriynvent i on or
a phar maceufondiibnsg@cwepodirdnicnajettivarod oflls, tissue or s@iborgsypedfts, afhriikbechdmgent

i nvention pertains,to t,hods for treat]j .an .nfl a t,0 i sease or

i sorder i P Aar R ennistrah Bbilr Elub e oATTRRLY RSO

need t her edfiseasetihdudieutitiplalstlyross, fiebémiv-ecparfouet inply acloding eusidndtardbe

present invention or.a pharmaceutical conposition.thereof 250ne aspect . of

Phe” pr esent STEUERon B P e g 6 SRrat MeRBire PR el fera s and

i ndi vi dual =xoepypesprolifemting skirsdignserigeliding dvae, iimfthmmatirabowdl divesd ifchdingof a

t herapeutic I{uy, g.ffecti Vg8 t he B esent...invention or
IO ta t

mount.. .of compound. . of
a phar maceutPeAr TEESHES Wk ?log‘?lg’c??' s.%emlc pus LA T AN esent
i nvent ilon peydcaidits, dllorgypithackslefosis, traiaaiflangnagonlinsnditle A lihaings's idisekisy ardial
conprising ,adm.nistering to t i.ndi vi dual in need ereof a .
Cher apeut | AP FFEET thet S itk e b dolE SR S SeRm 4550t f on
or a phar maieduding glinat corp dgury oocerdbhe irfattionnpeicdogic sgiogentsis atfctidingias magl ect ed
fromthe group .consisti f_psoriasis, rheumatoid. arthritis ohn' s
i sense. ¢y Sl BReS ard feRusR ipbARbTe. HARIIRL RN Lkt teporglid e
er yt hemat osatlgrosalesis atahace, chminictpubponhyyplisehsegicatedtrgsnjarydacacespiralosy dispect of
t he present_invention rtahbns to methods for treating psoriasis in an
35i ndi \?Eduaﬁyn%(())rrlrlﬁ’rs’le Sllsn%gé}(lfranhkﬁi stering to the individual in need thereof a
t her apeuti cal | y @fid apé¢ct vithapresent inodntian partapes trnphaohackiteajpoempesitions ereprisingn  or
a phar maceuz;[ iocalour(lch ormﬁ)eSir%siegtr}m;eQ ignea%]:i'a hvr\gage%il‘i? 119]{1;:‘ %1% g(l;/rHeSr2009/ 004265
One aspect of "the present 1 nvention pé’r arns to-met hods “Tor treati ng
rheunmat oi d art hrOte aspéanofthe preskint/ingensibn peytapss tsphagnaeutical @tnpositagns tomprising
i ndi vi dual | ed. ther her a i ti n f conmpound
of the. preshiroRANRGREEAINIGEREME & G of S Bt SRR O
aspect 20f thwrmacegealy acneptaild @miepert ai ns to net hods for treating Crohn's
di sease in an indivi I Si . 1 nksteri t 2 1 ndi vidual in need

o Asgégl‘%}af;,tﬁggigeegﬁno&néﬁgé{f%in%‘t k&S Or t}eﬁgn%ap&i%%‘{aeq

t hereof a therapeutl ve a nt of a conpou e present

present inv L L 0S. r t] .ej ection
et | R R PR ARl SRR Rl G A ARER R 5L
thereof a tplermeqeutichloalipysiedrftbatefve amount of a conpound of the present
| nvent ben or a pr'flJ ﬁ?%c?g%tlhg ?4656%9%98‘1%'0111 ‘;)8‘&1 tsrf'er?tRLdS f(glfeaf%? a%célP?];‘ecE -
present invention peftains to nethods for Trea Ing multirple sclerosis in an
i ndi vi dual asesrptddsiisegienurannndividyal pgnprsing hdmingttirmp thuht nidrvidvelod neddgheredt aa

t herapeut i Ct?ileljayeutically effective amount of a compound of the present invention or a pharmaceutical

in

composition thereof.
One aspect of the present invention pertains to methods for treating an S1P1 receptor-
30 associated disorder associated with the S1P1 receptor in an individual comprising administering
to the individual in need thereof a therapeutically effective amount of a compound of the present
invention, a salt, a hydrate or solvate, a crystalline form, or a pharmaceutical composition
thereof.
One aspect of the present invention pertains to methods for treating a disorder
35 associated with the S1P1 receptor in an individual comprising administering to the individual in
need thereof a therapeutically effective amount of a compound of the present invention or a

pharmaceutical composition thereof, wherein said disorder associated with the S1P1 receptor is
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15ef fective anbunt of a conpound of the present invention or a

phar maceuti cal conposition thereof. One aspect of the present

i nventi or‘lwpemoa]'lmsmt o nmethods for treating systemc | upmngsyoolmtm'ﬁi)sus in
an i ndivi dua adm |st ri need thereof a
t her apeut i csﬁle g li Cg%fj ? J;g%%n'bg ?{8er6?edfaﬁe% ﬁ'rl’ém}gmf YEhdention or
a phar nacememmmuMmammdtsbmnr bﬂnenﬂemfrmto@rxﬁseaspﬁdtsomér tineeppsosiey, | nvent| on
pertains to,nethods atln ucer Ve 00|t [ [

Corpr | o1 ng BT FLCEER Bt rRGBbLitEr oo blliPlisi A Jabat il

t her apeuti caifthynmsruemlqemeveamhumttmﬂ dwbetammdmmé of the pr esent i nvention or
a pharnaceuti cal on th reof 250ne . as i nvention
pertai rr:g to met h%%anE §°f¥¢’e 0 ln¥ent1°n Penﬁfngberflée)tg ‘%Sr{oratﬁeaﬁ égal

conpri sing asbnamdswxénhm‘glmoedemr 1m'ad|mdnzidxall canfprisiag ddininéteemf t(BIhe individual in

t her apeut i cal l Mﬁereo a thera utl am})' Eitectlve mo qn}oound Olﬁd th}F rgs%gtelll’}\tlentlgrygrs]atﬂl Qn or
a phar rraceulhca corrpos?et 8 CHEFESFTOWE 48 paet of presen PAventi on
pertai ns t chydethadslvitera dryseﬂlunerfgmaonEphmwauudathompdsiadm theraql} Wh(trﬁg said

adm ni steri 0.the indivi in need her, theraetlc effective
S0amount - or W3S st St b STen el st R B S R e g
conposildi onditondst meﬂxated by 1ymp@)@(té$$$ﬂht011®fﬁuﬁd’khsepfe&ﬁ elrsbrdmn wieinflaromatoeyr dishss t o

met hods for treae} ng a di sosrlscsjtr feufi3 t%ﬁf(@{‘ﬁ Cror%h dtls €. rececrtltor in an

Si
i ndi vi dual ESHSIes; g alier uaitranﬁp]l?lnetéee 'R&r eof a

t her apeut i cmhlhpleeélénem |syssermnmpn$ eryﬁlematomsprbumhve)éolinbetygmrlehze)ates amveend.i on or

a pharnmaceut i cal hon t her eof. V\/n rel n_sal cg fdl Sar; der ..associated with
t € presen mv ntlbn S to metho I treatin %a dlsease or drsor er
the SIP 1 receptor Cro PonTor disease Vi

i nfection Mediatscbiaslgmpmgteammondmﬂuai h@nmrsegedmmustmmgtto e n;dendual 1nsne¢cb
ted with the SIP1 receptar in an

met hods .f or e ng a.disorder asso
i ndi vi zu thereof%, ther eutlc& rﬁl n{f%c,([t’:lé? 'ilmoun o atcﬁ)mpounél h& LPaffsent 1nvewn ora

2010/ 011316ﬂ@ﬁﬁddwﬁﬁlgbﬁﬂdsmﬁﬁlth@emf thereof a therapeutically effective
amount of a Co”péﬁ%' Re(:)c{ ?tt tﬂﬂ)r@&%? 1%% tll()rrl] Ver%ns?o x’ne oc?saymI ttea %dguﬁjr%mgnef

solvate, a crysta
wher ei n sai disaasesruldcterrdera;ssmmdau@dl wntplmsmg edxﬁii;i@tlanngmepe mdmcbalan needitiziiodh

i nfection Oﬁw ?#e%?gﬁl ctl%e J{né\ﬁﬁlrtrgt {:%0319%}.19({10%6 epa%s%gte}%%ntlgn%} p%%Qn%géutlgle the

present invention p a| ns or tr I'ng gas D
i ndi vi d0al oomositie thereafdmi ni stering to the indivi dual in need ther eof a

therapeutically 855 %%éc't Xfth@ﬁ@%éﬁ m%nfn%n SQI{EE’n%‘&gﬁet%dstfhxer{e%fg ﬁl&ﬂé&%&@r&' on or

a pharmaceuti cal
i nventi on pdsdasd mshsbmlematah odsvidwt campeaing admipsteyiny twsthd: individoalan nq:qddlnewod aal

conpr I i ng @iig%erﬁh?qfllgc f?&lvg %B&t}l? of ?gdn%{ﬂoqﬁld%f tf’lfgpl} ggtg{g\;e?ﬁéne%r’a é)glgrrr]r%aceutlcal

t her apeutica ve anoun a co I nvention
or a phar macewposited theresfposi tion t her eof . One aspect of the present

| nventign pertaigg. [ ecg&t Fggr%f]enp{nv%tl\g}?hér&%sttp% t%% f%nlhéeahlg% Aodr 1 dual

conprising adm nrsteri ein in nee
t her apeut i cmﬂivydudbempmlmgaadanmtnmngib te indimdeal moneed thetvef zpthetsmmcalky\p@’mtivon or

a pharmac eu&rjrl&f’ﬁl of%om8§&ntdio? ﬂletppe%grﬁ(?r{\fention or a pharmaceutical composition thereof.
One aspect of the present invention pertains to methods for treating a disorder in an
individual comprising administering to the individual in need thereof a therapeutically effective
30 amount of a compound of the present invention or a pharmaceutical composition thereof,
wherein said disorder is selected from the group consisting of psoriasis, rheumatoid arthritis,
Crohn’s disease, transplant rejection, multiple sclerosis, systemic lupus erythematosus,
ulcerative colitis, type I diabetes and acne.
One aspect of the present invention pertains to methods for treating psoriasis in an
35 individual comprising administering to the individual in need thereof a therapeutically effective

amount of a compound of the present invention or a pharmaceutical composition thereof.
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One aspect of the present invention pertains to nmethods for treating
vitiligo in an 15i ndividual conprising admnistering to the individual in
need t herwofom/tinasapeutically effective anount of a commumzlooe;foo&hte

present inventio or a r MAC t| C it ere . aspect
of the present i P ct)ﬁptpeprte%ﬁnnéw?n lo?rﬁ?ﬁ’grﬁ ?‘O?Sr ‘f‘?aﬁ&g HEBRIPER %&“n
i ndi vi dual in&nﬁrrdl\sduagccanbnsmgeﬂmmmngmmheldivtttdual\nndaﬂlltherébflaelmhptht&ahmf a

t her apeUt I C gl eegrgo%%géf\éec:or%ng% ¢ I'CS%@@’ rﬂlon or fla at{)rtecsa com IOgll lglpt I on or
a phar maceu? CAYC TEposi T oR R e81p g aspe%? PR i nventi on
pertains totheedfrods for treating bili ary cirrhosis in an i nd| Vi dual

conpri sing adm njst r|n 0 the individu e

therapelgttl cally g’f‘ c|t\g/fetrha St mv?ntlong r%m“ a“et% &istfhru%f%%gropnrsg{/sgaﬁ ti'on or
a phar maceuind mdthduﬂmpmsﬁisthigjadrrﬁlhaemrgfto tt@mdlaémﬂantneecﬂ theldeef ptheswnticallpvent i on

manuf act ur cE S T AR5 Of 1 PL A PHETIERSE & BparecpeH conbobtich
receptor-as&aeoiat ed di sorder. One aspect of the present invention

Py ate-or sol vaphs R PHTF AR u %ol PerBit S Bap Bt iar edfsotrdonn i n
t he manaf acmtanmdmhdtml cmnbrrsmgm&hinismnng lethé melaztdmnh nedd t&ie&ialﬂilerapeuncally

r ecep-t or-as Sf?eﬁ \?éta%goun ora com 0111’1 0 g p?e}s%gn? 1nv80tlo|13| or a %ﬁ?ﬁ%g{ﬁca’ ‘EO\I/I{emg 10n
pertains to use o corrp

manuf act ur ethefeofa medi cament for the treat ment of a S1P1 recept or
B R AP SR LA R 6RO SR

i nfl ammat oran idﬁisﬂasleompnsimmmxestm@ndenndlpsum lrameéthereb_eﬂuuherbphudcaallyt hri t i S,
o a0 SR BT He Moo B S TBLERRT T GUTREILE | tpus
aspect of ttherepfiesent inventi on pertains to the use of corrpounds of the
present inventiog,

phar maceut i cal corrpoggctqio%fr}tle rr?s mgr&ﬁgﬁﬁmsﬁﬁf’%_&f@%ﬁ&E%é’%@%ﬁ%@s e

manuf act ur eergthematnwd ircanedyidhd compresing adatinsertingab the nStlﬁduaﬂ moepd thereafssoci at ed
di sorder se r ) di sord
medi at ed by h r(é\lhpuﬁcztlg}l e@estn/% I%gl 191#%f g 9&1?#6%%45 gﬁhés) resent Iesngslﬁgrra phannacet*tllcammt ory
di seaseOor chlmmmdemthemaﬁcer psoriasis, rheumat 0| d arthritis, Crohn's

di sease, transpl i u

eyt homat 0SS, 6Pé asp& t:%gtg glllfent%b&h{&hg x%l‘%rlsgt; 8% fh3ds f%%?%%ﬂ%&cérk%? Solitisin o o
t he presentar imdletdtml@nmpesnmaadnmnlstmltgte thesedivfluag cmpaedl fedsofd thetapeupealyent
invention i nt.. f di sease
or disor der& etc ‘% {) clé{r:rrlg%& o?th@%gésg&% ﬁtlon%%abﬁ'e%n%geg? éa??c{?r?{)og{lorg sent

i nvention pthﬁtegf ns to the use of conpounds of the present 10i nvention in

t he manuf acture ' 0 0, o sease
or di sgrgder Bhe %ﬁggggg‘gg% énf r't%t nog?%rtéaé%? b g‘%@%ﬁ tlf%%gmg? {ygé ne?Cs't%llhe use
of conpoundsdiidublvemprigsgmiministeeng toahrp ingividhad imeeed flectotia élembetmcai’e@tffcawe nt

for the treaffipbe aOJoni%QuAd‘Jf'ﬂ?e%%ﬁ 1¥vegt!1<§1 q‘%%h%nagéuﬁgtﬁ g(?rhposmon thereof.

One aspect of the present invention pertains to methods for treating acne in an

r&g mglitlgfe séerosw n

individual comprising administering to the individual in need thereof a therapeutically effective
30 amount of a compound of the present invention or a pharmaceutical composition thereof.
One aspect of the present invention pertains to methods for treating a disorder
associated with the S1P1 receptor in an individual comprising administering to the individual in
need thereof a therapeutically effective amount of a compound of the present invention or a
pharmaceutical composition thereof, wherein said disorder associated with the S1P1 receptor is
35 a microbial infection or disease or a viral infection or disease.
One aspect of the present invention pertains to methods for treating a disorder

associated with the S1P1 receptor in an individual comprising administering to the individual in
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150ne aspect of the present invention pertains to the use of conpounds of
the present invention in the nmanufacture of a nmedi canent for the treatnent
of cancerwoO 2010/011X4e aspect of the present invention pePCaimssowmoztzhia use of

conpounds of f:& @Fregtr ae eergégil ica 1(\’/ hlf:cC%lve alitlto&ntg Se & nUf & c} (¢} &Ee preseﬁ’t n enhcag%a %

the treatmeh Or -dassocl a arsor derPEs ¥ P ST fihe
group consitstifangpr eblvys,ardaryssillne foﬂne unap}mhdacauttchk qo’mp9$1t1®’ thémbfswhhrse ase,

20t ranspl an ecti. scl er.osi s eni c us ery t. osus,
ul cerative c%soorcF assom (%ed w1|th &eal@{éfreceptor a mlcirobl 1n ectlo or AJ gease eo(g r%ctlon

present mvrerdtseam perta| ns to the use of corrpounds of the pr esent i nvention
in the nuf act yre of Eor t of.psoriasis. One
aspect g? t he plfu’e%eearst ec?%f{/%en rleng lﬁven ) %ext%{nstthﬂgﬁc%%'} tfeam?ﬁﬁgsm?f’jlsn Bt the
present 25iindieidtdl ompm‘t;iﬁgtﬁmﬂrdsteﬁr@db theendpfidur! meded harenta thempduhealltz efedtivent of
rheumat oi d aar'rll‘oturl‘l]trofta Sm und ,of the resen% %grtltlo(r)lo ! eanggc%secrzla conl;] \6619 ereQF rtains to
t he use of corrpounﬁg B¢ fjﬁ Pegent rhveRT § B T Ptn AUt act ure of a

nmedi canent for tOwe atspeead)ﬁt’empresrht iGvamhion eertzlinsmethodafatmp@nolpﬁyosﬂuemmnesent
i nvention pe use of re | ti in the
manuf act ur én({i)lyl%uﬁ ﬁ%ra?%%nrgeaﬁl1mu}1%tenr}g ﬂ{%r ea §ua?{n nchia Ehg c ts a era r'l ﬁ'n ctive
30Cne a8 pecamonht dflaeopp@sedof the mr/eemt inyantjpa ot apmn«eumdamamsmbn thenafpbu nds of
the present inventi uf act ur e of di n e .t reat nent
of nultiple scl e‘?% as%“!‘ Beehd prei‘i‘% RTINS %rgg%?dééf%ﬁ?atmwd B 'pEttains

to the use 1odhvrd0a‘rpommhsngn‘dnhmaexm~rges dmtmdmdlamtni meed iharebhethempmﬁaﬂlmeffecmé a

medi canent for t ten sterpc | u us erxth nmat os. Q1e aspect
any unto aco Poun [ hte rese %nvel% on or a acettical comy 051 1rfm %h TCO
of the presen I nventton per I NS e us onpounds e present

i nvention in theOmeaspdcactthe preseht iavention patas to xhethoctstfer ttentgyg velido iofn
'l[thgeL?telg \e/ﬁ tlglgllﬁl\(/igal tcom%r\l%%e%?a%rnm 11n%1t$ lt:flglrrlxcp Sgl(l) %/n%(e) erﬁeafs a thtfera%e%cally eHec(’t

i nvent i on iamduheofmepupant wf the pfesent mdmtwawemphafrmacetnﬁml d;m‘slnmnthemf)f t ype I

di abet es. i.nv he use of
conpounds of t he@peragg CP%% rese%?‘%ﬁglltlﬁr??% gmrsrgonlﬁ%oc? g?lg%aéégaheﬁaetdg i aftent for
the treat mndlvxdﬁalamnmmmdmuasmmgttodfe mdradyl egeed themulentherapeuperlly affegive o t he

use of conp, f I

medi canment %gﬁg'ts%fg ¢ ItnE ?’ %rog eswéﬁnﬁ%&%%glﬂ%ﬁgﬁg@%ﬁ A g‘ gm%mgfer wherein
t he S1RQ recept o@neaaswwfétheptes:hnsmvmpn p@tamsmmctbQﬂseﬂ)r treafimclilian ciothodls mease
or a viral e

pertains t Oz!np& egl‘altéaq Qo 5nsq{r$pa%§1§n Sten%q? ﬁx% Qn(ﬁ\%du% ?gd tlﬂérgéfﬁa{}%%%;ﬁ%g&ﬁlg

hydrate or éf;lcbmtamoua of p yeinpduni EthE presgnt mwera}Ophaa plaoeasental coopop i tion in
the manufacfure of a nedicament for the treatnent of a S 1P1 receptor
associ ated disorder wherein the Si Pl receptor associated disorder is a

m crobi al i nf ectOwrespect of theprssgenbmventivn pexfains i the tisear compaiindecfdle: prédest aspect
of the,pres f I nt
151 nueet onTRtpRESHE LB aREEL 88 d\ied ekl M8y Bl SR TR Epbr BolliaR
gastritis. disorder.

One aspect of the present invention pertains to the use of compounds of the present

invention, a salt, a hydrate or solvate, a crystalline form, or a pharmaceutical composition in the
manufacture of a medicament for the treatment of an S1P1 receptor-associated disorder.

30 One aspect of the present invention pertains to the use of compounds of the present
invention in the manufacture of a medicament for the treatment of a S1P1 receptor associated
disorder selected from the group consisting of: a disease or disorder mediated by lymphocytes,
an autoimmune disease or disorder, an inflammatory disease or disorder, cancer, psoriasis,
rheumatoid arthritis, Crohn’s disease, transplant rejection, multiple sclerosis, systemic lupus

35 erythematosus, ulcerative colitis, type I diabetes and acne.

One aspect of the present invention pertains to the use of compounds of the present

invention, a salt, a hydrate or solvate, a crystalline form, or a pharmaceutical composition in the
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One aspect of the present invention pertains to the use of conmpounds of the
present invention in the manufacture of a nedi canent for the treatnent of
pol yrryosiW'OsmlO@leslaspect of the present invention pertail)ﬂ@/ltsmwmmmse of

conpounds of t ent inve d canment for
the treatnent E%CHF V'l %“%al‘%mqlﬁb‘gﬁgeaé‘é‘%‘éé’f QE{M trﬁ‘:ep{%’rr éss?%"rttte. e %etrs Feted
pertains t ofrérh ﬂleLgS(ﬁlthf)nSENJﬂpOﬂ] adsexé ot dhs)rqlﬁtﬁﬁ:étatedlbpl\ll}enI]IhDQmesL an dulftﬁmmune
manuf acture,of a nedic for th of vitill aspect
of "t he. pr ecdfteserBAEES it Erpare Frsed BB et bbAGE rspmei s8R LE !

i nventi on | @rohive dmtjfﬁﬁﬁﬁplﬁh&e}lﬁtl(ﬂl n’mmpmn’ermsfsystemhéugus egthrentosGf

hepati t ] Cl)n 83 elltl e]tzcgebp acne' nvention pertains to the use of
compoun s offeq e 6? sfetPﬂ’ FIVEART A% n t he manufacture of a nedi canent for
the treat nent ofoba dspaxk yf the prekmsmSennmeeraape@theoﬁe dfitempoudeotithd present i on
pertains to. ounds t he ese |nv od for the
t r eat ment O‘P H{}H%Wartﬁ’lfacgﬁ? afm%d%f\?leﬁty {}fe tmem of 2istale § cgg%é(gbect of the

present i nveatiatedbyplempboches.t 0 conpounds of the present i nventi on a salt, a

hydrate or sol va talline for in

Y eatment of t neOR et SR Pt hRreromhet t BE aid BoMBORI R of ¢ e
pr esentioi nviandnition inthd nsufis tir® o C:ompiicaneat fof tht breatiperg o€ at autsimenine diveabosr use i n
a met hod fo the treatment of an S1Pl receptor-associated di sorder.

One aspect ‘il He present invention pertains to conpounds of the present

i nventi on, a sal One :&pdfcydﬁtaé Pregent 'ﬁx@érm'aheertaalscm ths tusd dfcntﬁp(ﬁtmdmfth@preﬂdﬁ’e in a
met hod for thettr af e ciuan Slf { t%gt?or-er% grlll%(t]ed dtIOSO ler.

One aspect ot’entlﬂnm reerélen 9 rrt?/%n;trln nca|tr)ne‘:’F1 al ns 1o compoun TS OPheS predent
invention fdisordse in a nethod for the treatnment of a SIP 1 receptor

associ gted di sorder sele e mthe

2010/ 011 316PCT) USSR bBHsEE LB B LR GRHE o W use of compounds of bresel i a e
by | ynphocyinesitionin theihanufaviineofti medbicencor fodihs oratment oficancerf | ammat ory di sease
or disorder, can eras Pc%o{ asrlese’nt {nr\}een 1rgr?t grjtalns% Ehb:ruset ofscbm oungs ots dlrgeen
transpl ant rejec e erosts, mc lup Bger tth osus

ul cerative meéntibn mtha: mpmfdctmlc aﬁem%caawdt ﬁctlnetrezﬁm oﬁ&p&tftl recfeptohesspmascbnt :
invention p qunds of . esent Lnventi ydr at e
or solvate, 85°rcerr Ses Tqifcor?enalg & © nSIS 01lopsn %Slstrrelflh 35‘ 5 thsaCIt reattl lsrrgaﬁ of a
S1P1 r@@ept manslalsxsmqecalbmdmdmsosodlmsme:tmtlehhpﬁsreyymtﬂWOsgs,mlqorawenmlms,ltyrg Iof: a
di sease or giabe rde(gamedl ated by | ynphocytes, an autoi nmune di sease or

di sorder, ah-intla fory di sease or dlsorder cancer, psoriasis,

rheumat oi d art hrOh¢ Spedﬂ)ﬁhﬂbssmﬁ mwslen ptrtaaquntha e af@plepctdndnof theipresept e

10scl erosi s e 0 [ tis, type |

di abet es anfélwgn\{%;l mn{he marytg%iurg c{‘@an,}eﬁt’%r thgltrgaglélg to}fﬁ%’%ﬁ?% on pertains to
conpounds of theOptrasee:nbfuhclmesmtmmen‘tmnpMS|tmtlausm¢ﬂ¢onip¢Lmdsoﬁtheprb®at ment of
a di Se%§e Omv?ntl%g dt c glglq cﬁ{rg gf P%eciley q%gpl%ﬁhtg%reatment ofr @%at%?dp Of the .
present”invention peftains to conpounds esen i'nven A for use in
a nethod for theOtw esaecnrefﬂle prfesmnmauttmnpnmstdt}sem compamndsofdhfr presBSOne
aspect of t PG, preganL maﬂh\f 8{ IB&{ %a e??fotﬁt {H&Q#t%‘?%m% s, 1 esent

invention for use in an 1 nflamiat ory di sease
or di sorder. One aspect of the present invention pertains to the use of compounds of the present

invention in the manufacture of a medicament for the treatment of transplant rejection.
30 One aspect of the present invention pertains to the use of compounds of the present
invention in the manufacture of a medicament for the treatment of multiple sclerosis.

One aspect of the present invention pertains to the use of compounds of the present
invention in the manufacture of a medicament for the treatment of systemic lupus
erythematosus.

35 One aspect of the present invention pertains to the use of compounds of the present

invention in the manufacture of a medicament for the treatment of ulcerative colitis.
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One aspect of the present invention pertains to conpounds of the present
invention for use in a nethod for the treatnent of cancer. One aspect of

t he presewbd 20mvamdtbon pert ai ns to corrpounds of the preseatr/useaenvizesn for
2_0US€ I n a met h Cf O];e tt r}“?he present 1nvent10n e? 1 .Ot eluslé%?edantl %rl‘ll'l SS?%%I atse

di sorder sel ect ed friom the group const & ?HZ} PSOrfast s, et ol
arthritis, iGreetin is thilmaﬁieturetofarmdicamtntlf@jtmtdammm nﬁ.tb'}bd Imlﬂae&e:l er osi s
systenic Iupus t hempt.osus cerative co lattes nd acne.
One aspect of tﬁ(é}é PR rsTgont e’lpﬁ%sgrr'lt’?‘beﬁ B f%m#o tE‘eousgé’%r%ogmn rs’éjsoo? resen(r’%esent

i nvention fxmrennmamt}rc rmnnﬁtﬂumbffammwtdamwtrf@ahm@atm@f Off}&nﬂ‘l asi s. 250ne aspect
of the Sor esent | \éears]t | Por}tlpeerts%‘}ltqsve% onCO {gq}?e use o% olilr?dss omhelp?e\éentl on for
use in a nethod RERE 1T eat me ol dar Bhe aspect
of the pr esmhtmrnnmtmmnfapmrdcﬁlanmdtwmmmohmmt bﬁmsmle&eptbr assoweatddi on f or
use in a netho 1 he Me aspect
of the pr esdésr(l) Cfge|r ‘ﬁ'geerﬁl i onslllng cgEtor sy OCIa S%pSSrdiﬁrdlg I’Pcrf’ﬁ%l lrp’)t;ecensotg,lntr dls?la\?entl on for
30use in a viretihfectidnoir disbase.t reat rrent of transpl ant rej ectl on. One
aspect of the present ntlon

Mvention for b et SRR RRPRRIE RRabfod R REP T himlntodT (RRSEL] <

One aspect flmcfentidsie apales hydratﬁ m/smtateom crpe:alhm fosm,top a@?mrpmnmdeal odmpdsdiop irethent
invention for pse | t ho eatirent of system . c

er v hemt odtie e« delEbof) o Al 50 TR ksePraf A e B Rhgripounas
of the pregsn$IHlmeentor zssocliamrd dlsaeder 3 aammbiabndfefcmm drliésedse eat miead infexkion or

ul cerative cfzs%‘ldsletl s. WD 2010/ 011316PCT/ US2009/ 004265 One aspect of
the present Invention pertains to conpounds of the present invention for
use in a met hod @meraspducofithemesepintvenfior yepeins tocthaise o€ sompounds of Greraspect  of
the present. inventi.on i th [ nt invention for
use i n?g me%engoﬁmthelﬂ nufac% etgfa“tledlﬁa nglg%rqﬁ%ﬁ?m%lgﬁe%?mgl? t he present

i nvention pertaiOs alsprcmfrtmmcﬂdst iofentidrepeptnias trthe nsewé pdmmondsaf thepeesem a

met hod for %\be%tlén ﬁ%e an fa Iure olgjfx%]dlca%grﬁl%r%le S &xtg#pog){rgyo%%r der wherein the
S1P1 recept or assocl ate |so isamcro n i‘on "or di sease or a
viral infection @we adpesstafshe present inve@hien pestpme to tbef ustemécqmmedxtoftm\pmtmon
pertains tq conpo hydr at e or
solvate, a H&‘Fey[sir? 'jlﬂl |enr3a"$1fa°&?e gﬁgeﬁs%té‘mfﬁ\fgﬂﬁé ?‘% a ?3%%?@% % eatment of a S 1
P1 10reeept or as@wcispeceef thi esentenvenhier girtaint ehSiebf reqmphdyof degocskdt ed

di sorder is i i ctd | |nfect|on or

di sease. n‘%nm& aeslﬁiené#aq%fe (%flﬁqn d?caglgllﬁtﬁg rﬁﬁ‘%téengm gltxulﬁtl I'ns to conpounds of
t he present i nvereaspect ofrthmesehhn@ntrm peotding Grth¢ e of pmqmdstofdfe pgasttritis.

o t (b f th t
mvent s on v iar e RER G AR B B PR, i tis
One aspect of t Henepspsesfithd prosentinemtipepdraing ® thousefpourdsdsoff tefpeesprtesent

| nventbon f, ven’l’I o m't}% Rl TR RO a%edﬁcqgleﬁtrfgrathgg&ﬁm&ft o%lgﬁ’{%r? 'c?%lééi%  esent One

aspect “of t' present 1 nvention pertalns to conpoun
i nvention for us@nel aspeat oishdyresehionventien pereas feavimpofindg iof fhk prgeent invention for

use in a method for the treatment of the human or animal body by therapy.
One aspect of the present invention pertains to compounds of the present invention, a
salt, a hydrate or solvate, a crystalline form, for use in a method for the treatment of the human
30 or animal body by therapy.
One aspect of the present invention pertains to compounds of the present invention for
use in a2 method for the treatment of an S1P1 receptor-associated disorder.
One aspect of the present invention pertains to compounds of the present invention, a
salt, a hydrate or solvate, a crystalline form, for use in a method for the treatment of an S1P1
35 receptor-associated disorder.
One aspect of the present invention pertains to compounds of the present invention for

use in a method for the treatment of a S1P1 receptor associated disorder selected from the group
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200ne aspect of the present invention pertains to conpounds of the present
invention for use in a nethod for the treatnent of hepatitis. One
aspect ofwohelgmesnent invention pertai ns to conpounds ofCThS2@es£63

|nvent|onfor r nt of bil.iar lI‘I‘hOSIS
One aspect Of SI%{Wé °frae°§S§?lste°f§1\§%r% rl%erﬁha edbty Sp%%ué%"snénsf% f gr Bf &paring a

conposi ti ondlﬁﬁdmrqnnmftainm@tc&yldisxasngr @somdnrrp:anmd pSIfﬂahh,&hWMﬁrtWV@‘b]ﬂrﬁﬂ and a
D e L h AR HER P Bp SR S0 s Re ptl R S8 ERL OV ERLL O
conpound oftypdqledxq:ueas&ntacnmventl on, a sal t, a hydrate or sol vat e, a
anaot hir " aspect ot r RS FEORRR b b ARSI HERam Rl b Blssellverigna, T
greater detsit|a pgratche spladtentcryhtgitledsm, dorpison@entshod B tEFtr%ﬁﬁRbPél’ SN OF THE
DRAW NGS 35Figure 1 e results of an ex measured the
ability of Eohpoin % (fxvsqréﬂv@?le‘ﬁﬁdééo éh&g{ﬁ“@ chg%ﬁ{lg adls pﬂedrlfa efyrrphocyt es
in mce comnechae;ti b}dympﬂiucgﬂeean awm/d&&ﬂsamﬁﬁﬁfddrmmalsease or Figure
5 to lower Uetselietpe B PE b T SR o BaR ket BT o 1o
vehi cl 40 Fi @lﬂt@ls&ysdamwsluwsgmﬂmtossy ntcbrenVec:oBmmpeI dlabetashed pamepar at i on of
L et AN ORKe] REThALR L 0dRY, Bk R Lol B Rl i Eron'th?

2- (7- hydr oxyse 1 Qmethddfoethleahgtdwmnyeldap@nbacﬂlhx]rdmd&ﬂha&djomcmmd:)ees Subsequent
Py o ys] s of LG ERHE ol HOGHAPALAY: BLLARUS G RIRONIT e BT B
schene for tsén apmetped fat the tregentrof laahmglamamedlsease or disorder. _

L2, 3 Astelrany QoacuBLoRRAL BkOLL BIGtorpUBRST LEAGA o B STBT Rb Rionth?

2- (7- hydr oxyse 1y Qm@thdd ffoetheahgtdmmtgf@hcﬁl@mtra[om dllsﬁ;isrlorsﬁsy@cet ate. Subsequent

functionalizati O@neae}épécpgf tﬁé %%loﬁﬁ%%m(as F'(g o%%m?cls 01 lh% ﬁ?gs?ntst ri]n%ergﬁ)h?{)rn"

functionality af corrpou erein
1. Fil@dnrem&hsd]f@vxﬁlearegmnetrdlcawymt heti c schene for the preparation of

al cohol i nter med a%gec §1e[ﬂe @se%hj@y&rtlg gr% sQ@co%poﬁr?M?Fﬁé?esggt 1nv91£tmﬂ| & (I a) '

The synthetic schene unc ona izatron iC haI 0og

by net &0- caualilyzwdthecbprthem@tmfenﬂ dfawédPhycwmwsammdmrderhelehwﬂmwe gr oup
to atrifla f f a variety
of functi ongr? IE;T‘I'r%}(l)lﬁgt}s{lg Oﬁg% gg%u; {naﬁpd aqglﬁcdup Hhs &lir%gsgt%inoé} III-plEdUCtI on of
t he ester nmbkiple Sdérbms,dmﬂermb bwhatry’lhnmetpmdﬂm@wc cHitigityree I@l@h@mdaacg%ner al

synthetic schemeof O/l 0 RE FRAN MY MioR bR fnfol & oFBYIALER invention for

.use in a method for the treatment of psoriasis.
25 One aspect of the present invention pertains to compounds of the present invention for
use in a method for the treatment of rheumatoid arthritis.
One aspect of the present invention pertains to compounds of the present invention for
use in a method for the treatment of Crohn’s disease.
One aspect of the present invention pertains to compounds of the present invention for
30 use in a method for the treatment of transplant rejection.
One aspect of the present invention pertains to compounds of the present invention for
use in a method for the treatment of multiple sclerosis.
One aspect of the present invention pertains to compounds of the present invention for
use in a method for the treatment of systemic lupus erythematosus.
35 One aspect of the present invention pertains to compounds of the present invention for

use in a method for the treatment of ulcerative colitis.
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20used in the preparation of conmpounds of Formula (la). The synthetic
schene shows the functionalization at the aromati c hal ogen by

met al - catwbyeamdiezaapl i ng or nucl eophilic di spl acenent. Salvamsgesent4265
brom nation of the net roup..af fords brom de interpediates. Figure 7
ahows the resul t St A nCE RO RS R rea N BB PRAT i FHES
enanti omer luéjrmnprrﬂ:@tr(ezitmeﬂtaﬂfgqieaﬂihbatesr esol ution of compound 12 by HPLC
R B L o s L
conpar ed t ouse @t wethod for the treatfrbigpof ecn8. shows the results of an experi ment

whi ch asured t il of the 2'. enantioner of coppound 12 (isal.ated
After roaol ut orohrapushiiolc eseh Byehnpl B G medin SRR Pl P38 F
per the conde in omsthodfootht adatimentief a Sl keredepRH hssbaateddmordérivehesdistbé 6t count of
30peri pheral, | hogc inrats. c ared to vehicle.. .. . Figure 9 shows
Tho r eoul t deepol B ot il SRR Aol & dEMeir Fivey mipeton L8RS { e on
doses of the 2ndOmreapdct cfitee predentiovgpaomperthinis (o @aipatield ofitht reseng swbnttoncn  of
conpound 12 by HRPLC with a retention ti.ne of 13.9 er the. condifions
eported i HERelrE 4’y el Bllne o P eChn - et T Bkl EPYes

conpar @@ t oeseptor edseciat@bdrsqder evhifdingh©SUEP ltrbeeploe subdigeddiscader édapeictabiaht whi ch
measur ed thre1 gtti)(; lc;rtd}é %(f3 }ah\;il%FingécFigegreisteadoses of the 2nd enanti oner of
conpound 12 {el so1ated after e BTt Mo Bt conpound 12 WD

2010/ 011316PCT/ USZBp¢c004BEirefeyt inRInGon pirtains & coatpemtds ofitht ipresend fnvdiBiod fori N per
the conditions reported.in ampl-e 1..29) to have efficacy in experinental
aut oi nmune uesﬁéneap gtﬁ%&ng)refhfttﬁe%%fﬁé)ga%glﬁpar ed to vehicle. Figure 11 shows the
results of an ex@erispenoftdpeenninvantion pgtans tarrimpalnidg ofithe predent tnivemioofforhear t
rate exhibit LNt t h reatment of rats with the 211d

enant ;Ng?rer %SFmfc%?rﬂplgéﬁfr?{j&?%g%ﬁlgrglogf)}élﬁgéﬁgsf%sf resol ution of conmpound 12 by
HPLC wi th a r et eQnhd aspect ofitbe pEseBin@enbmpgyams tdempomaistof te prasayp overewn ifor
Exanpl e 1.29) .] i i hi.¢l.e. Figure 12 depicts a powder
X-ray di ffrlg%fdl%rﬁlgt?%ﬁhggrgﬂggﬁt%f}ﬁjgf&%k%r ystal formof the 2" enantioner of
conpound 12 (i soDug asgecadfthe preesinvntiomperfains cngpmpoednds 2f thy pHRnCinmerttion dor
retention tj i r.the. ditions reported in Exanple 1.29).
10Fi gure 13‘5lS enpé)%fég%%al{%?%&%ﬁ?tiOgl%m?ggnni ng calorinetry (DSC) thernogram
and a 2fer nogr avOmedspéct ofthabrysnsingehi@ay) pirtas hogpmapontidsiof thia @re@ent awenttonderer  of
conpound 1 ! olcyt | of conpound 12 by HPLC, with a
retention ﬁsgéé%#%géj@?%%%aet&%%ﬁeflﬂ%ﬂgﬁgsl'ti ons reported in Exanple 1.29).

Fi gure 14 depi ct©Oneaspwi sfthe pressor préntipn pering 40 eonfponndsioé the preserd mivedioe forof
conmpound 1 5( ] e J conpound 12 by HPLC, with a
retention ﬁsgngl{%ﬁ’g%gﬁ@g%%%%énfﬁtﬁzgh%‘yncg‘??o?%hs reported in Exanple 1.29).

Fi gure 15 depi ct Oneaspohoithe pteseatinskintipn pertaing o FriveRBy fqyarapening  @mpasiteny st al

]ICE)(? ; ?p lO féS g_ h g ri§i?[£ taeri‘;dn% Q%or%i;ou?lg %Hh'e B@émt ﬂlfverﬁl%%f?&lg gha%acggt%caﬁ}e&%gﬂt?ﬁg in

carrier.
One aspect of the present invention pertains to processes for preparing a composition
comprising admixing a compound of the present invention, a salt, a hydrate or solvate, a

crystalline form and a pharmaceutically acceptable carrier.

30
These and other aspects of the invention disclosed herein will be set forth in greater
detail as the patent disclosure proceeds.
BRIEF DESCRIPTION OF THE DRAWINGS
35 Figure 1 shows the results of an experiment which measured the ability of Compound 7

to lower the absolute count of peripheral lymphocytes in mice compared to vehicle.
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Figure 16 depicts a differential scanning calorimetry (DSC) thernogram for
the Ca salt 20of the 2nd enantioner of conpound 12 (as described in Exanple
1.32). WO 2010fi1g816e 17 depicts a thernogravi rretri C anangzsriIESZ((O'f@\a)ms

t hermogram for t alt _of the 2nd enant of ¢

descri ged in Ex 'I"g%f?‘%‘ﬁ the results °fa%F’§ﬁF‘5‘e’1;§V e tr}T‘EBQQB'é’ 1-52< TS‘B?/”ndS

(]j_i ffracti ono(dveRBe aB@Mt@dSt{jﬂmi@zﬂpeﬂpKﬁay Q&@l&lg&ygﬂ’sﬁﬂ mg:;:rchx&}l)d})cd.m&zmeleg g.::t of t f]tg
st enanti oner co un esc e anpl.e i gure

Goni ot oI entinf e RN At SafERT Tehrs ot BB S ERETT vl for Che D

Lysi )ne sal ttetﬁhlyzlﬂlb@/clkﬁ)&gqrﬂ]iﬁﬂdl-erm)ﬁcdﬂﬁ a€io dgouticks b (aplitkedalid dvedndttiyl Exanpl e

1.34). L Fi r depj ct.s er ravi I C,ana

t her nog? am }PB?estoﬁ Léjlc%’-%%/‘%‘?fh%‘-‘/ggrq '%ﬁﬁsrof%gggétae%%gﬁ‘tof}@@@ ﬁiﬁi‘tlr%é'ﬁ%ftaﬁ (as

descri bed iSubkxas h@irdlysidof thé-egdut fgncRdnatigpiffotds campduaidd GfFoamitd (Tarwheeih hat
appears to be tgﬁ‘ﬂ)%$t .epanti omer of 30conpound 12 (isolated after
resol ution 2 by HPLC with a retention tine of 9.1 mm per the

conditions r eporltlgﬁkelﬂhExaﬂ@érﬁralsya&)enc fchehid Ror hé pAdparatiorfofGa Melbgdnatey Nt het i c

schene for } at |

et ahytr ocharaRrR A R ety Saiseti it Bregurdveia U ingOL B Fi sher
i ndol e 18ynthakyl halidey bz&ﬁq&gam (mwﬂtmlymsz §4mdhﬂﬁ@§élbpenxﬂ[atddom gl dcera@ds
conmpounds q bFor mul_a

e o ot s Sy hebrlizalion prihetrpHic alogm) gD OBl b fhe Bster fyngignalpo o
the L-Argi ruffwdaﬂtpbumfsothmﬂlw ReeteiDmET is 0fancaitpound 12 (as described in

Exanmpl e 1. 33 /011316P S2009/ 0042 24 depicts a
G Torent | al ) scal MG DAVER BAEE ymPRECRbeo e PeRR SO b R B o
of the 2"d mataintth@pfafaraﬁfoneﬁcwnﬂhstFémlactmcme@ﬁthem sEHeaigshewslthd 3) .
Figure? dfeu:t ath rayi tr| SIS TGA),. ngﬁ ram for .t he

R ST T Fopng Gl ey i
Exanpl e 1. 3@)the }&Hx;ogyl[?o@&g d erfiflazd monatynmbfséqnt:r& rqmarcamem of thi &l flasd \snlfo a)téariei‘je

L- Ar inine of .the 2n ant ou 1 scribed in
Bl o 1 SITHRPARORRS BB G R RUERH CRHSRR RS RS e or
clarity anchffwdeela&bmmyerrﬂehneteﬁol | ow ng definitions w I I be used throughout
this patent doc |S|n

et Do ot oC B e owne pOMELET e RI0R B muiprRit Lt Honfe TRl re”

S1P1 reeeptwed 1nSIhB:;bTe1ﬁa$atE>ﬁ of ¢dngroatids of Rormudd @a)a Ty stheticsghadd shows the

phar macol o r.es char ris rece tor arrpl e, an
Pont ot - acomirtend BERRHE Feap il hibec o il sivaRbed s BT De AP

receptor, odls;ﬂmlaxamﬁlbﬁé‘ﬁﬁ’exh bﬂﬂnﬁ@oﬁ of the methpr @a@ affondstedrhide mt@mbcbﬁbsms nts, an
agoni st of the i rece

facilitating s usﬁéﬁ%ﬁd&gﬁ’%e ?6258 Sp(t 8P ex‘fﬂjg‘?ﬂ al }}1 g’trl]‘!f%%e‘i @gém@%g&% t FoﬁLi an
et al., Natamstiond? df codipbund?220dkplated after resolution of compound 12 by HPLC with a retention
25 time of 13.9 min per the conditions reported in Example 1.29) to lower the absolute count of
peripheral lymphocytes in mice compared to vehicle.

Figure 8 shows the results of an experiment which measured the ability of the 2™
enantiomer of compound 12 (isolated after resolution of compound 12 by HPLC with a retention
time of 13.9 min per the conditions reported in Example 1.29) to lower the absolute count of

30 peripheral lymphocytes in rats compared to vehicle.

Figure 9 shows the results of an expériment which measured the ability of three
different doses of the 2™ enantiomer of compound 12 (isolated after resolution of compound 12
by HPLC with a retention time of 13.9 min per the conditions reported in Example 1.29) to
reduce the mean ankle diameter in rats compared to vehicle.

35 Figure 10 shows the results of an experiment which measured the ability of three

different doses of the 2™ enantiomer of compound 12 (isolated after resolution of compound 12

17



The term "antagonist” is intended to mean a noiety that conpetitively binds
to the 20receptor at the sane site as an agonist (for exanple, the
endogenowsol2ogenadis but whi ch does not activate the int Pemﬂislzmmmzmsponse

initiated |veformof r.ecept or dcant r t the
|t racer | ul T SihatSenh Bresoh? ot o7 Hskopd At afntL H SRkl il o1
does not dihveieffibacy h&)dpasﬁéntzneummﬁmmehédphﬂﬁmyemspcﬁm cbmparbetoazhsxe]ace of an
agoni st or partll’a dra as used.herei.n e

1 %&ctlon

ﬁ?n y The ttef ) %/ &yl
conpound of the 1AV %WS pe tesWls O 4 GrRFTABE™ w?%‘?’l‘n‘é‘f’ofﬁ“rbtsﬁ%‘a YRR UYEs a
st oi chi onetdfihearomterven estiloited it mmﬁdthMeno&frmmh t}iem’,i“rmhaﬂn;omeomf coval ent

conpount of rRe g Fsheby GoBupT o PrBpu2 by LG TR R e
st oi chi onetmingenthe mﬂrt&hmepdsnedﬁieExanqﬂarrm)nﬁ ccmﬁpaascﬁmlt&emlcbound by

non- coval ent |nt ar for referre ts [are v

non-toxic, and/o g‘é"’éZ:?f%%F%P% fﬁ?"é‘?? qa TR (Pl %lrkﬁwlaig’e
anounts. 2"d enarftiognet of mnpbmdmdotafedtaftaaémt)n oﬁdi)dlpblhlﬁl DenyHPLiwhleed

t her eof ' refterrl ?g to tr ment. are u LCh geably to nean a
j udgnent rraagmb%? e of al"%Per {SﬂVsrf’%(i Urse practitioner,

etc. imothe casel?ngﬁreharatapnstsa\zlﬁ“fe&lhhﬂ&bdrﬁfhglcﬂoﬁﬂﬁ&rﬁ@ﬁ@)d{errﬁdsgmmhma| ncl udl ng

non- human nmal s n_.i ndi M or .an or W
o So T TERE i lTE it AR B g8 R P B B0 S Eo g methd 12 BERE | o
are in the dfeatesolafonaf cmm;ghd/ez bsHBKQewith mtenﬁnﬂum&rﬁtnwnﬁlhmd{e@e tduditions

know edge tgatrteé )!anmd | or animal is ill, or wll becone ill, as the
result of &t (? |on or disorder that is treatable by the
conpounds of V\mgmamamai 6 BﬁTsherﬁﬁﬁlﬁ:’n&ﬁﬂQﬁ5fot the 21*ruenibinernof cdmpamdilagl vy,

t he conpoun yention can t|v I ever ntive
manner ’i’? @81 %8&%[ resop PRE" TRPe | on y%% Wlth rgtetgwnaﬂeewlgé Peﬁ eb| t or
a_rrel ! o_rat e dohdandtssre;msted 1n(E)aanhpte|1c29)or di sorder. The ter m

5Imngle\“ ?g?!s IOtS h%lnltlree g gglgtgagg\g%er?dﬁ%ygg’ggth a;:tplg fora(‘tryfs}:a? fon% ?ther ably
hor ses, or (msaltta:f&:s 2?iredammom'erqfrcemgmmblly(dfswmnhed in Exampl&'lhéZ) erm |nverse
agonist" is int that bi.nds endo f ar. m of
the receptor or eflgurteﬁtg%g l‘r:1t§ I ffefein{t/lglISXa ac |°\a/1§ & tnf{)r m gfer??%a r ece %arsagnd
whi ch Réhi bifttiee " henattaser M@mpnﬁrtchkﬂe(hd desaibed esipampl 1.32).t i at ed by t he active
observed 1n t he BBLedd oo s AtanSRnef SRRt R g Bl o e AIMERE °
bi ndi ng t o tae 2 emntioreer of porsmed éh(asdesnnlmdsn EkatmmldoaSEl ine i nt racel | ul ar
response i s inhi }W oni t ast
3007. In sone eng ‘c'jreqs dte%l(:tsgﬁ %aseﬁ%?'rqgﬁ?cﬁltogg Lﬁaﬁe gorsaco Sé“‘?‘?’%“'“f% bited
in the pr eslédgrsinosfalttolﬁémlﬁvmn!wnagxﬁnompouby 12i€as IdmebedSﬁ)%:ample 5.645e
resends of the TROAIed g AHIREH A THRIRER URQ WhESE S, e
basel i ne r dsysonsat éfithe 1 nabmmacef oofnpbllud hZNwssiembagmlrﬁxsmple 1.34). The term

amount - qual i 1y HeQledentd s bl RIRRA O SRR ARG eATRATEy BRALERR N
mol ecul e. saltofth&'hiéenaenméfpﬁmmuecull @aﬂesgniwpmsEXarrqmélw |ntended to nean a
conposttf on comlal it 83y RISk G bJgLeH Bllke 11 Aghighpg bUL ot

limted to, salt es an ounds e present
i nvent B@n, qm@pertdyIZt(tselatcdaﬁoscsmwnn p’écoarpemalm@ytfﬂ’mw@sa Tetratiorotimé of 9. &

speci fi ed, i (for exanple, wthout
limtation, S{npﬁ'rcﬁg ?n%ﬁlfﬁy}egg&? dlﬁéaan{ﬂ@%kl inthe art will understand
and appreciate thguneédhmwnapkﬂyowhpmmhem@brtlie'pepmatmnn:gIWtﬁe‘t her an active

7SS0 08 B S HLL A LS S RU B ATR SHE B A R3S, T L1

« ””

t he anount SbsaotntWipdrolysis and decarboxylatlon affords compounds of Formula (Ia) wherein “m” is
35 1 and “n”is 1.
Figure 23 depicts a powder X-ray diffraction (PXRD) pattem for a crystal form of the

L-Arginine salt of the 2™ enantiomer of compound 12 (as described in Example 1.33).
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25compound or pharnmaceutical agent that elicits the biol ogical or medicinal
response in a tissue, system aninmal, individual or human that is being
sought bywe »sgEaFIcher, veterinarian, nedi caI doct or or POThESRO0OID426E I an,
caregiver or by inclu ne QI re of th fO||OWI ng:
(1) Preventing tlﬁ%“rﬁr}g daplc %'inffferen A Anpliene 53'e r\‘/’@% @C%q’gmo am% gho di tion or
di sorder i rArglamnr salnaki the Zi‘ﬁaiantldsrattr offegympden 1 2@s Sq:so:sm‘l i Bxatnkpee UB3§ease
condition or di rder 0gs not yet .ex r dis e, pat hol ogy
or syrnptomat ol 31% S ﬁpmg %5330 et argfﬁbsﬁléﬁ |tlc’ﬁr‘e‘;')’i"ril}/t F‘s‘%‘pmme f or
exarrpl e, | rshit bf the E'Qemndorseaﬁeommmndhlz (asdesoribediis Brahaple i. 33)an i ndi vi dual that
IS expefiencing Ln at hol o 0 omat ol ofwut he

di seaseg condi tllf)% “re f:ps%[? gﬂr()lsli1I1r Porl?tlograrrlaggstw{or ¥g%r erne el\g/)e the%ent of the
pat hol ogy anditmmeeasynpbmaﬂdhsaigychbemmxmla0330)011316PCT/ U82009/ 004265 (3)
Aneliorating the disease, for exanple, aneliorating a disease, condition or
di sorder in an individual that is experiencing or displaying the pathology
or synptomatol ogy of th®EJAIEEDDESCRINTIONNOB THH ENVENTIGN . e .

reversing tﬁﬁlﬁgﬁiw&ggy and/ or synptomatol ogy). 5 CHEM CAL GROUP, MO ETY OR
RADI CAL erm"C-C6 al koxy" is intended to nmean a Cl1-C6 al kyl

radi call as def ikvedahgraed nonsatehas thedolthiwirgodeliyitibos waill bexiyagiahroaghom thiSpatent
enbodi nents, are to 5 carbons, sonme enbodinments are 1 to 4 carbons, sone
enbodi rrents °8FE™ to 3 carbons and some enbodi ments are 1 or 2 carbons.
Exanpl es i ncl udelheg¢rhndiagonigt hdmmdemmpmeapmmietyitmpﬁ@moyimandbmvw% G-

;[gl’;[ n?gﬁlgéy téiglcgl? Ee'ﬂtég:)é%/tbr gu%ﬁfis tﬂg gi;fyl éﬁcg 8t ng:glral cgaleﬁ t}}ea elr;[1 eatea th%oqu%%ago l](_y![ o 6
car bons. Smhmmandjogidahmsﬂosmmhaadertsoc & tizaarebans., Fosmmmhmgbmmmtsntesraa l1to 4
car bon sone odi ment Q358 bons and . enbod e 1l or
2 car b%ns ' §eel arres%% ‘?%”QF’%‘/‘P% nc rﬁ%ﬁg{o %nrcgsﬁo lf]?nﬁ% 8 %ranﬁe hyl ,
ethyl, n-p rc@pgnh ¢mbaslomantsparl a,gomst lotithy invertios s@a Bwlweqeptos agmisychat istcapablelafit yI ,
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covalent intermolecular forces. Preferred solvents are volatile, non-toxic, and/or acceptable for
30 administration to humans in trace amounts.

The term "in need of treatment" and the term "in need thereof" when referring to
treatment are used interchangeably to mean a judgment made by a caregiver (e.g. physician,
nurse, nurse practitioner, efc. in the case of humans; veterinarian in the case of animals,
including non-human mammals) that an individual or animal requires or will benefit from

35 treatment. This judgment is made based on a variety of factors that are in the realm of a
caregiver’s-expertise, but that includes the knowledge that the individual or animal is ill, or will

become ill, as the result of a disease, condition or disorder that is treatable by the compounds of
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from for efn&crvpha t he group consisting of 0, S, S(=0), S(=0)2 and NH,
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enbodi ments, the nitrog
30 an 1nd1v1dua1 that may be predlsposed to the disease, condition or disorder but does not yet

experience or display the pathology or symptomatology of the disease;

(2) Inhibiting the disease, for example, inhibiting a disease, condition or disorder in an
individual that is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder (i.e., arresting further development of the pathology and/or

35 symptomatology); and
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substituted with C1-C4 acyl or Cl-C4 alkyl. In some enbodi nents, ring
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The term “cyano” is intended to mean the group -CN.

30 The term “C;-C; cycloalkoxy” is intended to mean a saturated ring radical containing 3
to 7 carbons directly bonded to an oxygen atom. Some examples include cyclopropyl-O-,
cyclobutyl-O-, cyclopentyl-O-, cyclohexyl-O- and the like.

The term “C;-C; cycloalkyl” is intended to mean a saturated ring radical containing 3 to
7 carbons. Some embodiments contain 3 to 6 carbons. Some embodiments contain 3 to 5
35 carbons. Some embodiments contain 5 to 7 carbons. Some embodiments contain 3 to 4 carbons.

Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the like.
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Some embodiments contain 8§ to 14 ring atoms, for example, quinolizinyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, triazinyl, indolyl, isoindolyl,
indazolyl, indolizinyl, purinyl, naphthyridinyl, pteridinyl, carbazolyl, acridinyl, phenazinyl,

25 phenothiazinyl, phenoxazinyl, benzoxazolyl, benzothiazolyl, 1 H-benzimidazolyl,
imidazopyridinyl, benzothienyl, benzofuranyl, and isobenzofuran and the like.

The term “heterocyclic” or “heterocyclyl” is intended to mean a non-aromatic ring
containing 3 to 8 ring atoms wherein one, two or three ring atoms are heteroatoms selected
from, for example, the group consisting of O, S, S(=0), S(=0), and NH, wherein the N is

30 optionally substituted as described herein. In some embodiments, the nitrogen is optionally
substituted with C;-C,4 acyl or C,-C, alkyl. In some embodiments, ring carbon atoms are
optionally substituted with oxo thus forming a carbonyl group. In some embodiments, ring
sulfur atoms are optionally substituted with oxo atoms thus forming a thiocarbonyl group. The
heterocyclic group can be attached/bonded to any available ring atom, for example, ring carbon,

35 ring nitrogen and the like. In some embodiments the heterocyclic group is a 3-, 4-, 5-, 6- or 7-
membered ring. Examples of a heterocyclic group include, but are not limited to, aziridin-1-yl,

aziridin-2-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, piperidin-1-yl, piperidin-2-yl, piperidin-
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I n somre enbCOHMBROWNSDS OFH EBHERNVENTION:s N. WO 2010/ 011316

One aspect of the present invention pertains to certain compounds of Formula (Ia) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

R3S 7
i
R2 Sy ©

10
wherein:
m, n, R%, R®, Y and Z have the same definitions as described herein , supra and infra.
It is understood that the present invention embraces compounds, solvates and/or
15 hydrates of compounds, pharmaceutically acceptable salts of compounds, and solvates and/or

hydrates of pharmaceutically acceptable salts of compounds, wherein the compounds are as
described herein.
It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
20 embodiment. Conversely, various features of the invention, which are, for brevity, described in
the context of a single embodiment, may also be provided separately or in any suitable
subcombination. All combinations of the embodiments pertaining to the chemical groups
represented by the variables (e.g., m, n, R', R%, R’, Y and Z) contained within the generic
chemical formulae described herein, for example, (Ia), (Ic), (Ie), (Ig), (Ii), (IK), (Im) are
25 specifically embraced by the present invention just as if each and every combination was
individually explicitly recited, to the extent that such combinations embrace stable compounds
(i.e., compounds that can be isolated, characterized and tested for biological activity). In
addition, all subcombinations of the chemical groups listed in the embodiments describing such
variables, as well as all subcombinations of uses and medical indications described herein, are
30 also specifically embraced by the present invention just as if each and every subcombination of
chemical groups and subcombination of uses and medical indications was individually and
explicitly recited herein.
As used herein, “substituted” indicates that at least one hydrogen atom of the chemical

group is replaced by a non-hydrogen substituent or group. The non-hydrogen substituent or
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Cl - C6hal oal dndythe, hldaarangmepc Iﬁc&helcmatreyh e@ml@brhﬁicﬁrs&ﬁyajllyybc,ked/\dnenme Iﬁorﬁ‘d‘lyd CI -

2‘{]{;35/![ I ?Bgntcalgabrogflgtl begtf.lr I’ne Iteacr%xirs ood ﬁ'lnﬂ:hf Sblfllsp {Otﬁlg‘%l gﬁ)rms are w1tﬁm tﬁe scg%e

om en
enbodi nment sqftmcomo&@keﬁmedreﬁmmveﬂmmr oup COI’ISI sti ng of H, Cl-C6 al koxy,
C -C6 gkyl Clgﬁall n.no C1C6 (o | f on C6alleylthio,
car boxam de. Cyanompo& nve’nlon ool%/u e pg@((): atd 0c01|1rr1ng1nt

Cl - C6hal oal M@nyqdi@s-awmﬁﬂatbeddmohndshhbtom mclddettlmse)amylk haazmg tlasestaerecaﬁ)ytti¢ yl,
wherein sa | al koxy are eae tion ubst| Lt ed
With one ng egerlg%ldlg’%r%cy ] grlllpr%)erc%or examp?/ehlsoto%o g%cp b en inc ude%f_.é | S sel ect ed
fromthe gritipmconsi sti ng of H cyano, Cl-C6 hal oal koxy and Cl-Co6

hal oal I cyl . 35| h i sti
of b cyano, -tritFORRSRAC PPk el mpRuEF REfor TS SRANE SBRD ™ o

is H 20 thereto may have one or more chiral centers and therefore can exist as enantiomers and/or
diastereomers. The invention is understood to extend to and embrace all such enantiomers,
diastereomers and mixtures thereof, including but not limited to racemates. It is understood that
Formula (Ia) and formulae used throughout this disclosure are intended to represent all

individual enantiomers and mixtures thereof, unless stated or shown otherwise.

25
The Variable “n”
In some embodiments, n is 1.
In some embodiments, compounds of the present invention are represented by Formula
(Ic) as illustrated below:
Ry _Z
N OH
30 H

(Ic)
wherein each variable in Formula (Ic) has the same meaning as described herein, supra and
infra.

In some embodiments, n is 2.
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WO 2010/ 011316PCT/ US2009/ 004265 I n sone enbodi nents, R2 is cyano. |In sone
enbodi nents, R2 is trifluoronethoxy. In sonme enbodi nents, R2 is

trifl uorowetzhywoiididhe G oup R3 In sonme enbodi mrenPsT/UR30MWMOL6} ect ed
fromthe group consisting.of H Cl- Kox C6 al kyl , Cl- | L.ecyl gm no,
T A S A R L

cycl oal koxy(le)@silliétragdcietnad:| cyl , Cl- C6 hal oal koxy, Cl-C6hal oal kyl, hal ogen,
heteroaryl and heterocyclyl , wherein said Cl-C6 al kyl and Cl-C6al koxy are
each optionally substitutedé i one 10or two substituents selected from
C3-C7 cycloallcyl and hal ogenl | h_sqye ) nts, R3 is selected fromthe
group consisting of H, Cl-® al¥KoxY, Eﬁ-CB(ﬁékylanino, Cl-Co6

al I cyl sul fonyl, carboxam de, cyano, - sycl oal koxy, C3-C7 cycloallcyl,
Cl- C6 hal oal koxy, Cl-C6 hal oal kyl, hal ogen,Hhet eroabyl and heterocyclyl,
wherein said Cl1-C6 al kyl and Cl-C6 al koxy .are each optionally substituted
with one or two substituents 155e|ected(¥?on1C3-C7 cycl oal kyl and hal ogen

| N sone senb@RdrélR Bich varfitbld is FofheL tierhat fHerhhd\@eMinplhe deRBIdHetel) sipfra thd C1- C6
al koxy, C6 alkyl, Cl1-C6 allcylamno, Cl1-C6 allcylsulfonyl, Cl-C6

al | cyl t hi o, "™4r boxam de, cyano, C3-C7 cycl oal koxy, C3-C7 cycloallcyl, Cl-C6
hal oal koxy, Cl-C6hal oallcyl, hal ogen, heteroaryl and heterocyclyl, wherein
said C1-C6 gl kyl and Cl-C6 al koxy are each optionally substituted with one
20C3- C7 cycf%%iﬂ%ﬂﬂ%#gap. In some enbodi ments, R3 isselected fromthe group
consi sting of H mGCdmEemBddiaxits, mjl- C6 al kyl, C3-C7 cycloallcyl, Cl1-C6

hal oal kgxy, Cl1- hal oa)] kyl , hal ogen .a het eracycl.yl. I n sonme enpodi nments,
R3 is §§| ected f1rofii'f ﬁ‘é‘Lﬁ’g‘BHﬁ&éB‘H quods %gh%ﬁre%tll %f‘*é ¥y E?meﬁfﬁléedé’?’ggﬁ““la

consi sti ng @p)ddilleestbdbedsw:de, chl oro, cyano, cyclobutyl, cyclohexyl,
cyclopentyl, 25 cyclopentyloxy, cyclopropyl, cyclopropyl nethoxy,

cycl ohexyl net hyl, 3, 3-di f1 ud¥ olidin-1lyl, ethylam no, isobutyl,

i sopropoxy, nethylsul fonyl, ne é&%ﬁ! propyl//~pyreolidin-1-yl, 1,2, 3-

t hi adi azol -4-yl, trifluoronmiRhoxy é) ] S iyl . In sone

enbodi ments, R3 is selected fromthe griQuk 59| ngHof H, chloro,

cycl obutyl, cycl ohexyl, cyclopentyl, cyclopriopyl,
3,3-difluoropyrrolidin-1-yl, isobutyl, isqpropoxy, 30neopentyl, propyl,

pyrrolidin-l-yl, trifluoromethoxy ‘and trqgluoronethyl. In some enbodi ments,
R3 is H | nwhQok ehafineEin FormRs (Tg phat eQti e mkihisOitRleRpibaItierd) kgnra B | S
cycl obutyl. I n sone enbodi nents, R3 is cyclohexyl. 35In sonme enbodi nents,

R3 is dycl off&htyl .

In some embodiments, m is 2.

In some embodiments, compounds of the present invention are represented by Formula

R __Z
Lo
N
H N OH

20 (i)

wherein each variable in Formula (Ii) has the same meaning as described herein, supra and

(i) as illustrated below:

infra.

The Variables Y and Z
25 In some embodiments, Y is N or CR' and Z is N or CR*.

In some embodiments, Y is N and Z is N.
In some embodiments, Y is N and Z is CR".

In some embodiments, Y is CR' and Z is N.
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In sonme enbodi ments, R3 is cyclopropyl. In sonme enbodi nents, R3 is
3,3-difluoropyrrolidin-1-yl. W0 2010/ 011316PCT/ US2009/ 004265 I n sone
enbodi merwe 20 RA11H6I sobutyl In sonme enbodi nents, R3 i sPCTaSe@por42ss | n sone
enbodi ments, R3 js neg aments, R3 is propyl. 5In sone
enbodi nents, R3 ];ns rrgo %enrtls IIYI:is }%R imr%ﬁsﬂc%(rarj\é)g embodi ment s, RBis

trifluoronet hoxyInsbmesmureiuemmd’lernts R3 is trifluoronethyl. In sone
enbodi nents, R3 fjlssor%ggngdam v il prsome enbodi nents, R3 is eyano. 10l n some
enbodi ments, R3 i's cyclopen oxy.” 1I'n sone enbodi nents, R3 is

cycl opropyl nmet hdmyoménnwmeemﬁddwrent s, R3is cycl ohexyl methyl. In sone
enbodi nent s, o8l h one enbodi ments, R3 is nethylsul fonyl.
151 n sone errbodl nen %@%en% Zéygﬁt hi adi azol -4-yl. The Goup R4 |In sone
enbodi nents, R4 is sel ected fromthe group consisting of H Cl-C6 al koxy,
Cl- C6 al ky+ gl C(iz.al kyl am no, C1-C6 al kyl sul fonyl, C1-C6 allcylthio,

car boxam d C3- C7 cycl oal koxy, C3-C7 cycl oaI kyl, Cl-C6 hal oal koxy,
Cl- C6 hal oal | cyII;nsbuaé agmmmmt,Bﬁumsegebteaﬁdmzmmommwng|ony\ﬁe@aunmxsa¢1d

Cl1- C6 al kyl opal, subs ituted w e or
two subst i tCL:fen S §e(§:(%l aa’“% 66@‘3&%7&& oh (Y Wg‘h"dC xc?mé(% R t& ?f'

enbodi mgnt sc;ycllaallko&y, §eCec}tck:dlkw @HPC%hﬂo@km;ﬁ@@a‘i&l@ﬂwbgalogen]-het@iarﬁ&ndll koxy, C
1- C6 al kyl ufon 1- al kvl t hi

car boxam deﬁen:’rocgC 6’1 W&‘g ﬁfalg r&&%ﬁ“%‘%‘%% g %‘7” Je %:glolg%(i/%,ﬁy &’Jl.’lét ééte%‘é?qgg?ﬁ(oxy,
C1- Cehal oaldrctvyb subhmhagewlecﬂaéﬁenﬂaifqelcyamikﬂ5ﬁrbhadxrgemycI yl, wherein said Cl-C6
al kyl and C1-C6 1%'351%%( ImfBd c?men%s R‘ %%%8%(? %rorx {hseug?%?cgrlilsgs%n ecl%lg%qgﬁralkoxkl o gr oup

cycl oal | cyl group I's se
consi sti ng @falk], Cb}ﬁémﬁwla@lmcc& Kableplbi fonyl, @0 Tyl G6o, ratbosdnhids; lcyanbyCsGme

ggﬁg_?loa Et isc’yclo41koxy, beg};ciaoglkyf %’,T-‘CE nﬁozgﬁoxlillp C108 rha oa{kyr,l galggfgen!_i’lete(%é{a?’)r;iC.'ngl nd Cl-C6

heterocyclyl, wherein said C,-Cs alkyl and C,-C¢ alkoxy are each optionally substituted with one

Sl

C;-C; cycloalkyl group.
In some embodiments, R' is H or C;-C; haloalkyl.
In some embodiments, R is H.

20 In some embodiments, R' is trifluoromethyl.

The Group R’
In some embodiments, R? is selected from the group consisting of H, C;-Cs alkoxy, C;-

Cs alkyl, C,-C¢ alkylamino, C;-C¢ alkylsulfonyl, C,-Cs alkylthio, carboxamide, cyano, C;-C5
25 cycloalkoxy, C;-C; cycloalkyl, C,-Cs haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and
heterocyclyl, wherein said C-Cs alkyl and C,-C¢ alkoxy are each optionally substituted with one
or two substituents selected from C;-C; cycloalkyl and halogen.
In some embodiments, R? is selected from the group consisting of H, C;-Cs alkoxy, C;-
Cs alkyl, C,-Cs alkylamino, C,-Cs alkylsulfonyl, C,-Cs alkylthio, carboxamide, cyano, Cs-C;
30 cycloalkoxy, C;-C; cycloalkyl, C,-Cs haloalkoxy, C,-Cs haloalkyl, halogen, heteroaryl and
heterocyclyl, wherein said C,-C¢ alkyl and C,-Cs alkoxy are each optionally substituted with one
C;-C; cycloalkyl group.
In some embodiments, R? is selected from the group consisting of H, cyano, C;-Cs
haloalkoxy and C,-C¢ haloalkyl.
35 In some embodiments, R? is selected from the group consisting of H, cyano,
trifluoromethoxy and trifluoromethyl.

In some embodiments, R? is H.
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In sonme enbodi nents, R4 is selected fromthe group consisting of H cyano,
trifluoronmethoxy and trifl uoronethyl. In sone enbodi nents, R4 is

sel ect ed Woamwdiesigr oup consisting of H cyano and tri f Peorusaewioyd26s 351 n
sonme enbodi nents, R4 is qlil | n seme enbodi ments, R4 is cyano. In sone

embodi nents, R4 PSOPFFPP W%ﬁ%?hiﬁcyan"v\o 2010/ 011316PCT/ US2009/ 004265 | n
sone enbodi nent Sin séide elﬁbddﬁrhéﬂtumzd:srmﬂm“methcﬁsrtal n Conbi nati ons

Sone enbodi nent sIBof th ) ese rl_aﬁnt | on ertain to conpounds sel ected

f r om 5conpounds fsorﬁ%f’ amey sa&‘ 5 ?)%%rfl Ceutical |y acceptable salts,

sol vates and hydrates thereof, wherein: mis 1 or 2; nis 1 or 2; Yis Nor

CR ; 10Z i or 4, Rl is Hor Cl -C6 hal oal |l cyl; R2isse|ected
fromth &ﬁp—@gﬁgsti ng of H, cyano, C,-C6 hal oal koxy and Cl-C6

hal oal kyl ; In some erfBodirBers< Ré ixtseldctbd ﬁmtﬂe@r@:pcwmmmsf H} CAgy atkoxiy, C,Cl - C6
al koxy, Cr 1 | oal kyl 1- C6h Il cyl,
hal ogen andg6 é]fyi'l%c%féﬁlam"éong:"éza&gls‘glgqng ?égcqpﬂhw dit-] 8%’811% O5R%i ?’? ng of
H, cy?no an@c?hlk&‘@ GaCoalcloglkyl, C,-Cs haloalﬁmy}a(:le@mman@nhsloga‘n lhdn@oamrlesent

i nvention pertai conpo. m co a) and
har maceut | ey eh SafPRRRY Cedie B TRy g 0P R Py i gdpih e
wher ei 10 m érgwd subktitdéntdkeledted from @;:C,Xytlsalland kKaRlgenZ is N or CR4; 25Rl is H
or trifluoronet

| ; .R2 is;sel ect f th
O e O oo 2L 52 RELEGAE T S A SHRFAELELARR, .

Cs alkyl, C,-C; alkylamino, C,-C; alkylsulfonyl, carboxamide, cyano, C;-C; cycloalkoxy, C;-C;
cycloalkyl, C;-Cs haloalkoxy, C,-C¢ haloalkyl, halogen, heteroaryl and heterocyclyl, wherein
said C,-Cs alkyl and C;-Cs alkoxy are each optionally substituted with one or two substituents

15 selected from C;-C; cycloalkyl and halogen

In some embodiments, R’ is selected from the group consisting of H, C,-C¢ alkoxy, C;-
Cs alkyl, C,-Cs alkylamino, C,-Cs alkylsulfonyl, C;-Cs alkylthio, carboxamide, cyano, C;-C;
cycloalkoxy, C;-C; cycloalkyl, C;-Cs haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and
heterocyclyl, wherein said C,-Cs alkyl and C,-C; alkoxy are each optionally substituted with one

20 C;-C; cycloalky! group.

In some embodiments, R’ is selected from the group consisting of H, C,-C alkoxy, C;-
Cs alkyl, C5-C; cycloalkyl, C,-Cs haloalkoxy, C,-C¢ haloalkyl, halogen and heterocyclyl.

In some embodiments, R? is selected from the group consisting of selected from the
group consisting of H, carboxamide, chloro, cyano, cyclobutyl, cyclohexyl, cyclopentyl,

25 cyclopentyloxy, cyclopropyl, cyclopropylmethoxy, cyclohexylmethyl, 3,3-difluoropyrrolidin-1-
yl, ethylamino, isobutyl, isopropoxy, methylsulfonyl, neopentyl, propyl, pyrrolidin-1-yl1, 1,2,3-
thiadiazol-4-yl, trifluoromethoxy and trifluoromethyl.

In some embodiments, R? is selected from the group consisting of H, chloro, cyclobutyl,
cyclohexyl, cyclopentyl, cyclopropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl, isopropoxy,

30 neopentyl, propyl, pyrrolidin-1-yl, trifluoromethoxy and trifluoromethyl.

In some embodiments, R? is H.

In some embodiments, R? is chloro.

In some embodiments, R? is cyclobutyl.

In some embodiments, R? is cyclohexyl.
35 In some embodiments, R? is cyclopentyl.

In some embodiments, R? is cyclopropyl.

In some embodiments, R? is 3,3-difluoropyrrolidin-1-yl.
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R3 is selected fromthe group consisting of H chloro, cyclobutyl,

cycl ohexyl, cycl opentyl, cyclopropyl, 3,3-difluoropyrrolidin-1-yl,

i sobut yl ,woepmvaapiiky, neopentyl, propyl 30pyrrolidin- PCTHS2009/004265

trifluoromethoxy, and trifluoro nd R4 is selected fromthe group
nd0e b R torhel

consi sting of H, csﬁ'/%?ﬁSm hyl . Some enbodi nents of the

present inventi o spmebmbasmrhmts;@‘rmmpdmmpl ected from conpounds of Fornmul a

(1k) and pharmacguti cal eptabl e s sol vates and hydrates
35thereof: WD 2 fﬁ?ﬁi’f@@é’ﬁé‘? %Sfdﬁ@? 68' 265 wherein: Yis Nor CR ; 5Z
is Nor CR4; R Inssote ombddiméss, RAisqaddyty! ; R2 isselected fromthe

group cegnsisting,of H L - CO h I oxy and CI' C6 haloallcyl; R3
i ssel ected from {nhsgmaf:n&ﬁ% %l%ﬂrtlssllﬁsfsl)ﬁm”# o lf -C6 al koxy, Cl-C6 alkyl, C-C6

10al I cyl am no, Gn-s%eamkgdlmuits‘ (Rﬁ;slmﬂmcmrbﬂh@m de, cyano, C3-C7 cycl oaI koxy,

C3- C7 cycl oal kyl h | kox | oal kyl, hal ogen, heteroaryl and
het erocycl yl , vmlélrsgrlneelgg?da @?S-’%Gl%qjﬂ\ﬁr Qﬁm- C6 al koxy are each optionally

substituted wt hIn@nmeemchdi\mmutRéisidaMMmdsel ected from C3-C7 cycl oal | cyl
and hal ogen; and 3. R4 isselected fromthe group consisting
of H cyano, Cl-C8°REFBEIEBRS &l ¥ 506 hal oal kyl . Some enbodi nment s
of thelpresent |hn\semE:bmboqneexttaiRﬁlsto®clopnmdnmds sel ected from conpounds of
Formul a (1k) and pharna ti salts, solvates and hydrates

t her eof : wher SR 8 dJ ngsf’chélcyc t%f’xycm 25R is Hor

C1- Cohal oal | cyl ; In some emRﬁhmentszyeldhdxymmthyhe group consisting of H,

cyano, Cl-C6 hal %%%§8§%b941 rnen?I 1S emalla%‘rllcl) cyl:
In some embodiments, R” is methylsulfonyl.
15 In some embodiments, R? is 1,2,3-thiadiazol-4-yl.
The Group R*
In some embodiments, R* is selected from the group consisting of H, C;-C¢ alkoxy, C;-
Cs alkyl, C,-C¢ alkylamino, C,-Cs alkylsulfonyl, C,;-Cs alkylthio, carboxamide, cyano, C;-C
cycloalkoxy, C;-C5 cycloalkyl, C;-Cs haloalkoxy, C,-C¢ haloalkyl, halogen, heteroaryl and
20 heterocyclyl, wherein said C,-Cs alkyl and C,-C¢ alkoxy are each optionally substituted with one
or two substituents selected from C;-C; cycloalkyl and halogen.
In some embodiments, R* is selected from the group consisting of H, C,-Cg alkoxy, C,-
Cs alkyl, C,-C¢ alkylamino, C;-Cs alkylsulfonyl, C;-Cs alkylthio, carboxamide, cyano, C;-C5
cycloalkoxy, C;-C; cycloalkyl, C;-Cq haloalkoxy, C;-C¢ haloalkyl, halogen, heteroary] and
25 heterocyclyl, wherein said C,-Cs alkyl and C,-Cs alkoxy are each optionally substituted with one
Cs-C; cycloalkyl group.
In some embodiments, R* is selected from the group consisting of H, cyano, C;-Cg
haloalkoxy and C;-C¢ haloalkyl.
In some embodiments, R*is selected from the group consisting of H, cyano and C,;-Cs
30 haloalkyl.
In some embodiments, R* is selected from the group consisting of H, cyano,
trifluoromethoxy and trifluoromethyl.
In some embodiments, R*is selected from the group consisting of H, cyano and
trifluoromethyl.
35 In some embodiments, R* is H.
In some embodiments, R* is cyano.

In some embodiments, R* is trifluoromethyl.
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R3 is selected fromthe group consisting of H C-C6 al koxy, Cl-C6 al kyl,
C3-C7 cycloallcyl, C-C6 hal oal koxy, Cl-C6 hal oallcyl, hal ogen and

het er ocycW9I2010z2ma3180R4 i s sel ected fromthe group consi PCrAS2@P/0B26Eyano
and Cl1-C6 hal oal Xl : 1m 0/01 ?{GPCT/tﬁJSZOOQ/ 004265 Sone

embodi nents of tHe pFETEN FnVen “PEFTAIR t o conpounds sel ected from
conpounds of Formula (1k) and phar maceutically acceptable salts, solvates

and hydrate rther of .. i wherein: Yis Nor CR ; Zis Nor CR4; R is Hor
trifluor oneéﬁﬁ——ce@%—%gel ected fromthe group consisting of H cyano,
trifluoronet hoxysmmlroﬂfnhdnsrodmetpkmnt invention pR&amB)@ﬁipemtdedeléqt@lrﬁctﬂne group

g;gf;;telrsl?gl QJm yl(_)|iér|1 53 g E((E)I‘)I(l}ali :}% 'and hlfa%gc’eutl adc%q(f%cfe 2 §i| le%tﬁs %%lhygrg e¥|
cycl ohexyl mhbﬂeyﬂ wh&¢id- d| fl uor 0pyrrol i d| n-1- yI et hyl am no, i sobutyl ,
i sopropoxy, 15net hy&/ uifonyl neopentyl, pr opyI pyrrolidin-I|-yl,
1, 2, 3-thi adi azol - trifluoronethoxy and tri fI uoronet hyl ; and R4
i ssel ected from tlsd qytzoup consisting of H cyano, trifluoromethoxy and
trifluoromethyl. 0N Sone enbodi nents of the present invention pertain
t o compounds sel ec? ed” F?‘dm,corrpounds of Formula (1k) and pharmaceutically
accept &bl e sal t sZisdbv@res and hydrat es thereof, wherein: Yis N or CRi;
25Z is N or CR4, RI }4—?86_' &f L r1 1I uor onet hyl ; R2 isselected fromthe
group consisting Ro¥ Ay a8 ¥ ¥ £ | uor omet hoxy and trifluoronethyl: R3
i ssel ected from Rhie sgeamdpfrcﬁmﬁlslgsmp nonssfing b 1 ey omo0C, -Cylellaboky hnd (b,y@d ohexyl
30cycl opentp{ll(5 I cl opropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl,
i SOpr opoxy, Nneo e’ntyl propyl

R’is selected from the group consisting of H, C,-C¢ alkoxy, C,-Cs alkyl, C;-C,

15 cycloalkyl, C,-C¢ haloalkoxy, C;-Cs haloalkyl, halogen and heterocyclyl; and
R* is selected from the group consisting of H, cyano and C,-Cg¢ haloalkyl.

Some embodiments of the present invention pertain to compounds selected from
compounds of Formula (Ia) and pharmaceutically acceptable salts, solvates and hydrates
20 thereof, wherein:
mis 1 or2;
nis 1or2;
Y is Nor CR
Z is N or CR*;
25 R' is H or trifluoromethyl;
R? is selected from the group consisting of H, cyano, trifluoromethoxy and
trifluoromethyl;
R’ is selected from the group consisting of H, chloro, cyclobutyl, cyclohexyl,
cyclopentyl, cyclopropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl, isopropoxy, neopentyl, propyl,
30 pyrrolidin-1-yl, trifluoromethoxy and trifluoromethyl; and
R* is selected from the group consisting of H, cyano and trifluoromethyl.

Some embodiments of the present invention pertain to compounds selected from

compounds of Formula (IK) and pharmaceutically acceptable salts, solvates and hydrates
35 thereof:
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pyrrolidin-I-yl, trifluoromethoxy and trifluoronethyl; and R4 issel ected
fromthe group consisting of H cyano and trifluoronethyl. WD

2010/ 0113Y6RCIVAIBNA609/ 004265 Sone enbodi nents of PhE/USE@9BM265
invention pertain to conpounds selected from conpounds of Forrmula (Im and
pharmaceutical |y acceptable sol vates and hydrates thereof:

wher ei n: R2 is selected f\rd t e onsigting of H cyano, Cl-C6
hal oal koxy and Cl - C6 hal oal RRyl'Y an 3

consisting of H Cl1-C6 al koxy, Cl Co6 alyh, 102t kyl am no, Cl1-C6
al | cyl sul fonyl, carboxam de, cyano, C3-C7 C)H:| oal koxy, C3-C7 cycl oal kyl,
Cl- C6 hal oal koxy, Cl1-C6 hal oal kyl, hal o , heteroaryl and heterocyclyl,

wherein said Cl1 -C6 al kyl and Cl1-C6 al koXy are each optionally substituted
Wi th one or two substwhendmt s sel ected from C3-C7 cycl oal kyl and hal ogen.
15Sone enbodi ments of tq\z {j sent invention pertain to conpounds sel ected
from conpounds of For hifl {) > and pharmaceutically acceptable salts,

sol vat es and hydr at esz tsheseci®; 20wher ei n: R2 isselected fromthe

group consi sting of y.cyanq, - hal oal koxy and Cl1-C6 hal oal kyl ; and
R3 is selected fromt ésél"égﬁcg%ﬂ%ﬁ(ﬁgytl’l ng of H, Cl-C6 al koxy, Cl-Cb alkyl,

C3- C7 cycloal |l cyl, CIRG6sclrtcddokniy groGi ednbistiral cd @, beyib, C,Hallapeaikoanghd C;-
het erocycl yl . 25 %(M_Soma enbodi ments of the present invention pertain to
conmpounds sel ect & *conmpounds of Formula (Im and pharmaceutically
accept abl e salts, solRds eskecaddromte gloes cdnkietirgalf H, OO, alkoxy, C,-Cs alkyl, C;-Cs
2010/ OJ[& 316PCT/ L%lﬂczngn%{lg%}-%ﬁsélkylsulfonyl, carboxamide, cyano, C;-C; cycloalkoxy, C;-C;
cycloalkyl, C,-Cs haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and heterocyclyl,
wherein said C;-Cs alkyl and C,-C, alkoxy are each optionally substituted with one or
two substituents selected from Cs-C; cycloalkyl and halogen; and

R*is selected from the group consisting of H, cyano, C,-Cs haloalkoxy and C,-

15 Cs haloalkyl.

Some embodiments of the present invention pertain to compounds selected from
compounds of Formula (Ik) and pharmaceutically acceptable salts, solvates and hydrates

thereof:

20

wherein:
Y is N or CR';
Zis N or CR%
25 R'is H or C,-Cg haloalkyl;
R%is selected from the group consisting of H, cyano, C,-Cs haloalkoxy and C;-Cs
haloalkyl;
R’is selected from the group consisting of H, C;-C; alkoxy, C,-C; alkyl, Cs-C,
cycloalkyl, C,-Cs haloalkoxy, C,-Cs haloalkyl, halogen and heterocyclyl; and
30 R‘is selected from the group consisting of H, cyano and C,-Cg haloalkyl.

30



wher ei n: R2 is selected fromthe group consisting of H,
cyano, trifluoronmethoxy and 5trifluoronethyl; and R3 is selected from
t he groupwoanmvaiiiag of H, carboxam de, chloro, cyano, egtiusbewpbi26s

cycl ohexyl, cyclgpentvl ... cycl apent yl ox cycl opr | . cyclopr | met hoxy,
Syl ohexyl et hyl SO Srtbatirells o i prese At hucieh e i R pmoetds sARicaitn

i sopr opoxy, comgpiohnds stiFéronia (Ik)red pemnydentiqailp packptatiy saitg | sblyatas dndyhlydrates
1,2,3-thiad&ggg§-4-yl, 10t ri fl uoronet hoxy and trifl uoromethyl. Sone
enbodi nent s" 0t t he present invention pertain to conpounds sel ected from
conpounds of Formula (In) a plzar maceutically acceptable salts, solvates
and hydrates thereof, wherein:[ 15 is selected fromthe group consisting
of H, cyano, trifluoronetho i 7 - Qand R3 is selected
fromthe group consisting of H chloro, i cl ohexyl ,

cycl opentyl, cyclopropyl, 3,3-difluorop din-1 -yl, isobutyl,

i sopropoxy, neopentyl, propyl, pyrrolidin-I-yl, trifluoromethoxy and
trifluosomethyl. 20Esters and Prodru2s (Ik) One aspect of the present
invention pertains to Fongpunds of Formula (Ha) as synthetic internedi ates
useful in the preparaw'%ﬁ of compounds of Fornula (la) and/or prodrugs
useful for the delivekysNfor CRpounds of Formula (la): R3 Z N H 25(Ha)

m n, R2, R3, Y, Z angﬁyﬁhaégkthe same definitions as described herein,
supra and infra, and 1§-'et>06 al kyl . One aspect of the present invention
pertains to conpoundsRbis HartiilicRorhdt)l, | n sone enbodi nents, R5 is ethyl

30In s qu embodi ment SR2 ils??eléc%dtf?orn% t-hlg lé;[o%{) 'consisvpngz(% JI-E/C)Qa]h]d,?) nllgﬁgg&gﬁg)gyoa%/dooélz 65

trifluoromethyl;

R?is selected from the group consisting of H, carboxamide, chloro, cyano,
cyclobutyl, cyclohexyl, cyclopentyl, cyclopentyloxy, cyclopropyl, cyclopropylmethoxy,
cyclohexylmethyl, 3,3-difluoropyrrolidin-1-yl, ethylamino, isobutyl; 1SOpPropoxy,

15 methylsulfonyl, neopentyl, propyl, pyrrolidin-1-yl, 1,2,3-thiadiazol-4-yl,
trifluoromethoxy and trifluoromethyl; and

R*is selected from the group consisting of H, cyano, trifluoromethoxy and

trifluoromethyl.

20
Some embodiments of the present invention pertain to compounds selected from
compounds of Formula (Ik) and pharmaceutically acceptable salts, solvates and hydrates
thereof, wherein:
Y is N or CR';
25 Zis N or CR%

R' is H or trifluoromethyl;
R?is selected from the group consisting of H, cyano, trifluoromethoxy and
trifluoromethyl;
R’is selected from the group consisting of H, chloro, cyclobutyl, cyclohexyl,
30 cyclopentyl, cyclopropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl, isopropoxy, neopentyl, propyl,
pyrrolidin-1-yl, trifluoromethoxy and trifluoromethyl; and

R*is selected from the group consisting of H, cyano and trifluoromethyl.
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For brevity, it is appreciated that all of the enbodi nents descri bed
herein, supra and infra, that relate to the comon vari abl es shared between
Conmpoundswof2ofearimitba (1a) and (Ha) nanmely, m n, R2, R3pCY/USZocanos2¢§ apply
to Conmpounds of Fornmula .inHa st _as if the re each indi vigq |1y

di scl osed her ewi Y9PSAHRY: ﬁg%i #hg PREFEEREn Sx\eo{r%rﬁ?fngoﬂqafélecg L{fél)maspect of
t he pr esentcompu@rds bOForpetat(Binhasdtpbaroangdcalitacaeptablosats| @lvalda pndilsydsyast het i ¢

i nt er medi attﬁesrecld_seful in the preparation of compounds of Fornula (la). One
aspect of thé present invention pertains to conpounds of Fornula (Ha) as
esters of conpounds, descril®dd and shown herein, such as conpounds in Table
A, where R5 is ethyl. One asp i nyention pertains to
conpounds of Fornula (Ha) asee Q described and shown
herei n, such as conpounds in Table A,
the present invention pertains to conp

G- butyl. One aspect of
f Formul'a (Ha) as prodrugs

useful for the delivery of conpounds of Fornula (la). One aspect of
the present invention pertains to conpodmgs of Fornula (Ha) useful as
prodrugs of conpounds of Fornmula (la). 15 Some enbodi nents of the

present invention incld@Yevery conbination of one or more' compounds
sel ected fromthe fol Rdvkelgtedrfupths Bow cindisilidf@l, Ayand (0C, A5 abhkody fmapy- No.
Chem cal Struct uLe CHS ' cdal Name 1 NC 1111 N H O OH
s haloa ; an
R’ is selected from the group consisting of H, C,-Cs alkoxy, C;-C; alkyl, C;-C
10 alkylamino, C,-Cs alkylsulfonyl, carboxamide, cyano, C;-C; cycloalkoxy, C;-C;
cycloalkyl, C,-C¢ haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and heterocyclyl,
wherein said C,-C¢ alkyl and C,-Cg alkoxy are each optionally substituted with one or
two substituents selected from C;-C; cycloalkyl and halogen.

15 Some embodiments of the present invention pertain to compounds selected from

compounds of Formula (Im) and pharmaceutically acceptable salts, solvates and hydrates

R3
N OH
H

(Im)

thereof:

20 wherein:
R?is selected from the group consisting of H, cyano, C;-C¢ haloalkoxy and C;-Cy
haloalkyl; and
R?is selected from the group consisting of H, C,;-C¢ alkoxy, C;-Cs alkyl, C;-C,
cycloalkyl, C,-C¢ haloalkoxy, C;-C¢ haloalkyl, halogen and heterocyclyl.
25 '
Some embodiments of the present invention pertain to compounds selected from
compounds of Formula (Im) and pharmaceutically acceptable salts, solvates and hydrates

thereof:
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(S)-2-(7-(3-cyano-4- i sopropoxybenzyl oxy)-1 ,2, 3, 4-
t et rahydrocycl openta[ b] indol-3-yflacetic acid 2 1110 01 0 0 O OH
2-(7-(4-cyolotvemyiie3- (trifluoromethyl)benzyl oxy) -1, 2, BC4AIS2009/004265

t etrahydrocycl openta[ b] indgl-3-yl)acetic acid Cmpd No. Chem cal
Structure Chenical Nane 3 1R 1111
R2

A\
H “OH
(Im)
wherein:
R?is selected from the group consisting of H, cyano, trifluoromethoxy and
5 trifluoromethyl; and
R’is selected from the group consisting of H, carboxamide, chloro, cyano,
cyclobutyl, cyclohexyl, cyclopentyl, cyclopentyloxy, cyclopropyl, cyclopropylmethoxy,
cyclohexylmethyl, 3,3-difluoropyrrolidin-1-yl, ethylamino, isobutyl, isopropoxy,
methylsulfonyl, neopentyl, propyl, pyrrolidin-1-yl, 1,2,3-thiadiazol-4-yl,
10 trifluoromethoxy and trifluoromethyl.

Some embodiments of the present invention pertain to compounds selected from
compounds of Formula (Im) and pharmaceutically acceptable salts, solvates and hydrates
thereof, wherein:

15 R?is selected from the group consisting of H, cyano, trifluoromethoxy and
trifluoromethyl; and

R?is selected from the group consisting of H, chloro, cyclobutyl, cyclohexyl,
cyclopentyl, cyclopropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl, isopropoxy, neopentyl, propyl,
pyrrolidin-1-yl, trifluoromethoxy and trifluoromethyl.

20 Esters and Prodrugs

One aspect of the present invention pertains to compounds of Formula (ITa) as synthetic
intermediates useful in the preparation of compounds of Formula (Ia) and/or prodrugs useful for

the delivery of compounds of Formula (Ia):

RY__zZ
LI |
X O O
RZ™ Y \©\/\§j\r’w\ _RS
N n 0
H
25 (I1a)
m, n, R%, R’, Y, Z and W have the same definitions as described herein, supra and infra,
and R% is C;-Cs alkyl.
One aspect of the present invention pertains to compounds of Formula (I1a).

In some embodiments, R’ is ethyl.

30 In some embodiments, R’ is tert-butyl.
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SINHHOH (R -2-(7-(4-cycl opentyl-3- (trifluoronethyl)benzyloxy) -1, 2,3, 4-

t et rahydrocycl openta[ b] indol-3-yl)acetic acid 4 CN F F(101 O OH SI se
2- (7-(3-cwanordifi6ri f | uor onet hoxy) benzyl oxy) -1, 2, 3, 4- PCT/US2009/004265

tetrahydrocycl opentall ) ndol= 3- v dARELH Ge AS tdbuinRen i €hesNbed neit syt and

10

15

20

25

infra, that relate to the common variables shared between Compounds of Formula (Ia) and (ILa)
namely, m, n, R* R’, Y, Z and W, apply to Compounds of Formula (IIa) just as if they were
each individually disclosed herewith with specific reference to Formula (ITa).

One aspect of the present invention pertains to compounds of Formula (I1a) as synthetic
intermediates useful in the preparation of compounds of Formula (1a).

One aspect of the present invention pertains to compounds of Formula (Ila) as esters of
compounds, described and shown herein, such as compounds in Table A, where R’ is ethyl.

One aspect of the present invention pertains to compounds of Formula (IIa) as esters of
compounds, described and shown herein, such as compounds in Table A, where R’ is tert-butyl.

One aspect of the present invention pertains to compounds of Formula (Ila) as prodrugs
useful for the delivery of compounds of Formula (Ia).

One aspect of the present invention pertains to compounds of Formula (IIa) useful as

prodrugs of compounds of Formula (Ia).

Some embodiments of the present invention include every combination of one or more:

compounds selected from the following group shown in Table A.

Table A

Cmpd

No Chemical Structure Chemical Name

o (S)-2-(7-(3-cyano-4-
: o isopropoxybenzyloxy)-1,2,3,4-
! NC ° O C tetrahydrocyclopenta[b]

N Ifi OH indol-3-yl)acetic acid

2-(7-(4-cyclohexyl-3-
(trifluoromethyl)benzyloxy)
2 F& o -1,2,3,4-
O OH tetrahydrocyclopenta[b]
N
H

indol-3-yl)acetic acid
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2-(7-(3-cyano-

4-

| sopr opoxybenzyl oxy) -1, 2, 3, 4-

t et rahydrocycl opent

I ndol-3-yl)acetic acid 6 ONCO NHOHH (R-2-(7-(3-cyano- 4-

|sopropoﬂybennmhmxy) 1 2,3, 4-

7 FF 1. NC .
t et rahydrocyclio

t et rahydr ocycl opent a[ b]

a[ b]

imdmﬂ%&m&panesic acid

2,3, 4-

’) = I nnnnnn A (t v £l vy At Ih v\ I 1
\l \O cyarroT= (T T TTOOTrgnmctUITUAY ) UCIILyIUA_y} 1,
\%{E}ﬁat a[ b] i n@himBalSthawed i c aci d 8 F Ehemical Name
(R)-2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)
3| F& 0 oW 1,23 4-
E O oH tetrahydrocyclopentafb]
N H indol-3-yl)acetic acid
CN
2-(7-(3-cyano-5-
b F (trifluoromethoxy)benzyloxy)
o]
i %o © O < 21,23 4-
N OH tetrahydrocyclopenta[b]
H indol-3-yl)acetic acid
o 2-(7-(3-cyano-4-
5 j@\/ o 0 isopropoxybenzyloxy)-1,2,3 4-
NC , tetrahydrocyclopenta[b]
N OH indol-3-yl)acetic acid
H
(o] (R)-2-(7-(3-cyano-4-
6 ]@\/O 0 isopropoxybenzyloxy)-1,2,3,4-
NC C tetrahydrocyclopenta[b]
N H OH indol-3-yl)acetic acid
H
FF
F%/ 2-(7-(3-cyano-4-
: (trifluoromethoxy)benzyloxy)
7 o C 0 -1,2,3,4-
NC O OH tetrahydrocyclopenta[b]
” indol-3-yl)acetic acid
T F 2-(7-(2,4-
F bis(trifluoromethyl)benzyloxy)
8 0 s 0 -1,2,3,4-
F O OH tetrahydrocyclopenta[b]
F7 F ﬂ indol-3-yl)acetic acid
(S)-2-(7-(4-cyclopentyl-3-
F (trifluoromethyl)benzyloxy)
9 | F 0 S -1,2,34-
F N OH tetrahydrocyclopenta[b]
H indol-3-yl)acetic acid
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0 110 .10H 2-(7-(2,4- bis(trifluoromethypbenzyl oxy)
t et rahydr ocycl opent a[ b]

(S)-2-(7 Wo-zowaimpentyl 3-

I ndol- 3-yl)acetic acid

== PN | A~ rl
I ]luU.L

-1,2,3, 4-
9 11111 140 0 O N H .

(trifluoronmethyl)benzyl oxy) PECTAIS2004/004265

N Che ol
. ChehtEan

t et rahydrocycl g

Structure No

A28

AT

L“J

'.) \II Yoot ~
_y }u\;bl'b

Chemical Structure

Coroad
A\ | IJU NU
Chemical Name

10

FF
F
F O N OH
H

2-(7-(3,5-
bis(trifluoromethyl)benzyloxy)
-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

11

2-(7-((5-isopropoxypyrazin-2-
yl)methoxy)-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

12

2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)
-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

13

2-(7-(4-(pyrrolidin-1-yl)-3-
(trifluoromethyl)benzyloxy)
-1,2,3.4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

14

2-(7-(4-1sobutyl-3-
(trifluoromethyl)benzyloxy)
-1,2,34-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

15

2-(7-(4-neopentyl-3-
(trifluoromethyl)benzyloxy)
-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

16

2-(7-(4-chloro-3-
(trifluoromethyl)benzyloxy)
-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

17

2-(7-(3-cyano-4-
cyclohexylbenzyloxy)-1,2,3.4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid
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Name 10 1.1
t et rahydr ocycl opent a[ b]

Chem cal
-1 ,2,3,4-

Is 0 0 OH2-(7-(3,5- bis(trifluoronethyl)benzyl oxy)
i ndol-3-yl)acetic acid 11 ),C, 1 N -""'

, 0 10 %20(07((1133& sopropoxypyra2| n- 2- yI)m_et hoxy) -1, 2P8:l‘#U-S2009/004265

t et rahydrocycl

nent

.rl 1’) 1111 1 1

Ol

Empd
No.

naa
IIIUUJ. O _yI}Cl\.aULIb acH

Chemical Structure

L“J

L LI U . L. L AT

Chemical Name

18

2-(7-(4-propyl-3-
(trifluoromethyl)benzyloxy)
-1,2,34-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

19

2-(7-((6-cyclopentyl-5-
(trifluoromethyl)pyridin-3-
yDmethoxy)-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

20

2-(7-((6-(3,3-
difluoropyrrolidin-1-yl)-5-
(trifluoromethyl)pyridin-3-
y)methoxy)-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

21

2-(7-(4-cyclobutyl-3-
(trifluoromethyl)benzyloxy)
- -1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

22

2-(7-(4-cyclopropyl-3-
(trifluoromethyl)benzyloxy)
-1,2,3,4-
tetrahydrocyciopenta[b]
indol-3-yl)acetic acid

23

2-(7-((6~(pyrrolidin-1-y1)-5-
(trifluoromethyl)pyridin-3-
yl)methoxy)-1,2,3 4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid

24

2-(7-(4-(cyclopentyloxy)-3-
(trifluoromethyl)benzyloxy)-
1,2,3,4-
tetrahydrocyclopenta[b]indol-3-
yl)acetic acid
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2-(7-(4-cycl opentyl-3- (trifluoronethyl)benzyloxy) -1,2,3,4-
t et rahydrocycl openta[ b] indol-3-yl)acetic acid 13 IIiNS 0 0 0 CH
2-(7- (4- (worowlaleiia- 1-y1) -3- (trifluoromethyl)benzyl oxyPCTAIS2008/084265

tetrahydrocyclo“%n*“{b} Hgot—3—yaceti+e ac:q H4—141146-06-0—CH
2-(7-(4-1sobutly Eh (trifl Chenical $ttclubenzyl oxy) - 1, Zhdm#al Name
t et r ahydr ocycl ppentafbl—ndeot-—3—y)racetiec—aetd

tetrahydrocyclopentafb]indol-3-
yDacetic acid

N 2-(7-(4-cyano-3-
F (trifluoromethyl)benzyloxy)-
25 F o O 0 1,2,3,4-
AR
H

A/O 2-(7-(4-(cyclopropylmethoxy)-

F 3-(trifluoromethyl)benzyloxy)-
26 Fﬁﬂ/o O C o 1,2,3,4-
N OH | tetrahydrocyclopenta[b]indol-3-
H ylacetic acid

H
~ N 2-(7-(4-(ethylamino)-3-
F (trifluoromethyl)benzyloxy)-
F (0]
27 \\J@\/O O C l , 2, 3, 4_

N CH tetrahydrocyclopenta[bJindol-3-
H yl)acetic acid

2-(7-(4-(cyclohexylmethyl)-3-
(trifluoromethyl)benzyloxy)-
1,2,3,4-

F
F o a 0 tetrahydrocyclopenta[b]indol-3-
F O N OH yDacetic acid
2-(7-(4-carbamoyl-3-
Hz:j F o o (trifluoromethyl)benzyloxy)-
29 ® Y 1,2,34-
N OH
H

28

tetrahydrocyclopenta[b]indol-3-
yDacetic acid

0:20 2-(7-(4-

- S\©\/ (methylsulfonyl)benzyloxy)-
30 0 ’ 0 1,2,3,4-

OH tetrahydrocyclopenta[b]indol-3-
N yDacetic acid

Q,
N 2-(7-(4-(pyrazin-2-yl)

I
benzyloxy)-1,2,3,4-
. J\Q\/O O C it tetrahydrocyclopenta[b}indol-3-
N OH
H

yl)acetic acid

S
N‘N \ 2-(7-(4-(1,2,3-thiadiazol-4-
32 o C o) yl)benzyloxy)-1,2,3 ,4-
O tetrahydrocyclopenta[bJindol-3-
N OH yl)acetic acid
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15 Fel 0 im0 OH 2-(7-(4-neopentyl-3- (trifluoromethyl)benzyloxy) -1, 2,3, 4-
t et rahydrocycl openta[ b] indol-3-yl)acetic acid 16 a FW s 0 O .0OH
2-(7- (4- cWDanw/@1316t ri f | uor omet hyl ) benzyl oxy) -1, 2, 3, 4- PCT/US2009/004265

tetrahydrocycl Opfgc{it?clngl]ly, dd \géua?cé/m;}o% staln c}%%lcal %gneg ol}‘%ev%eoserﬂ]fnv%ntion, for
example, those compounds found in Table A including diastereomers and enantiomers thereof,
encompass all pharmaceutically acceptable salts, solvates and hydrates, thereof.

It is understood that the present invention embraces each diastereomer, each enantiomer

5 and mixtures thereof of each compound and generic formulae disclosed herein just as if they
were each individually disclosed with the specific stereochemical designation for each chiral
carbon. Separation of the individual isomers (such as, by chiral HPLC, recrystallization of
diastereomeric mixtures and the like) or selective synthesis (such as, by enantiomeric selective
syntheses and the like) of the individual isomers is accomplished by application of various

10 methods which are well known to practitioners in the art.

The compounds of the Formula (Ia) of the present invention may be prepared according
to relevant published literature procedures that are used by one skilled in the art. Exemplary
reagents and procedures for these reactions appear hereinafter in the working examples.
Protection and deprotection may be carried out by procedures generally known in the art (see,

15 for example, Greene, T. W. and Wuts, P. G. M., Protecting Groups in Organic Synthesis, 3"
Edition, 1999 [Wiley]; incorporated herein by reference in its entirety).

The embodiments of the present invention include every combination of one or more
salts selected from the following group and pharmaceutically acceptable solvates and hydrates
20 thereof: |
Calcium salt of (R)-2-(7-(4-cyclopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic acid; and
L-Arginine salt of (R)-2-(7-(4-cyclopentyl-3-(trifluoromethyl)benzyloxy)-
1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid.
25
PHARMACEUTICAL COMPOSITIONS

A further aspect of the present invention pertains to pharmaceutical compositions
comprising one or more compounds as described herein and one or more pharmaceutically
acceptable carriers. Some embodiments pertain to pharmaceutical compositions comprising a

30 compound of the present invention and a pharmaceutically acceptable carrier.

Some embodiments of the present invention include a method of producing a
pharmaceutical composition comprising admixing at least one compound according to any of
the compound embodiments disclosed herein and a pharmaceutically acceptable carrier.

Formulations may be prepared by any suitable method, typically by uniformly mixing

35 the active compound(s) with liquids or finely divided solid carriers, or both, in the required

proportions and then, if necessary, forming the resulting mixture into a desired shape.
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OH 2-(7-(3-cyano-4- cycl ohexyl benzyl oxy)-1, 2, 3, 4- tetrahydrocycl opent a[ b]
I ndol- 3-ypacetic acid Cnpd No. Chemi cal Structure Chemcal Nane 18 OP O
0 0 OH 2-Wo-20/quuzpyl-3 - (trifluoronethyDbenzyl oxy) - 1pP2TAR1S4009/004265
tetrahydrocycl Op@o%zgrLBLal ie)?ccli&%ﬁt‘s?’,_sxcll'x)a%%%%in% a‘fgﬂecnits(;i ﬁillgs,lgcceptable wetting agents,
tabletting lubricants and disintegrants may be used in tablets and capsules for oral
administration. Liquid preparations for oral administration may be in the form of solutions,
emulsions, aqueous or oily suspensions and syrups. Alternatively, the oral preparations may be
5 in the form of dry powder that can be reconstituted with water or another suitable liquid vehicle
before use. Additional additives such as suspending or emulsifying agents, non-aqueous
vehicles (including edible oils), preservatives and flavorings and colorants may be added to the
liquid preparations. Parenteral dosage forms may be prepared by dissolving the compound of
the invention in a suitable liquid vehicle and filter sterilizing the solution before filling and
10 sealing an appropriate vial or ampule. These are just a few examples of the many appropriate
methods well known in the art for preparing dosage forms.

A compound of the present invention can be formulated into pharmaceutical
compositions using techniques well known to those in the art. Suitable pharmaceutically
acceptable carriers, outside those mentioned herein, are known in the art; for example, see

15 Remington, The Science and Practice of Pharmacy, 20" Edition, 2000, Lippincott Williams &
Wilkins, (Editors: Gennaro et al.)

While it is possible that, for use in the prophylaxis or treatment, a compound of the
invention may, in an alternative use, be administered as a raw or pure chemical, it is preferable
however to present the compound or active ingredient as a pharmaceutical formulation or

20 composition further comprising a pharmaceutically acceptable carrier.

The invention thus further provides pharmaceutical formulations comprising a
compound of the invention or a pharmaceutically acceptable salt, solvate, hydrate or derivative
thereof together with one or more pharmaceutically acceptable carriers thereof and/or
prophylactic ingredients. The carrier(s) must be “acceptable” in the sense of being compatible

25 with the other ingredients of the formulation and not overly deleterious to the recipient thereof.

Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical
(including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-
cutaneous and intravenous) administration or in a form suitable for administration by inhalation,
insufflation or by a transdermal patch. Transdermal patches dispense a drug at a controlled rate

30 by presenting the drug for absorption in an efficient manner with a minimum of degradation of
the drug. Typically, transdermal patches comprise an impermeable backing layer, a single
pressure sensitive adhesive and a removable protective layer with a release liner. One of
ordinary skill in the art will understand and appreciate the techniques appropriate for
manufacturing a desired efficacious transdermal patch based upon the needs of the artisan.

35 The compounds of the invention, together with a conventional adjuvant, carrier, or
diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages

thereof and in such form may be employed as solids, such as tablets or filled capsules, or liquids
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toil O OH 2-(7((6-cyclopentyl-5- (trifluoronethyppyridin-3-

yl ) met hoxy) -1, 2, 3, 4- tetrahydrocycl openta[b] indol-3-yl)acetic acid 20 F1
0 0 0 OHwoQFt(ub3163, 3- di fluoropyrrolidin-1-y1)-5 - PCT/US2009/004265
(tr
I nd

Ic)];_l_ g?;%arggcél{]%gglgﬁﬁg%fisiélgﬁe%iiin%vgnﬁgigr%gé/l?x_irg',’g%ls%r éﬁpsﬁlgs:[ fﬁl?egm{hqgé/ s%lmgp a?l%ra [ D]
oral use; in the form of suppositories for rectal administration; or in the form of sterile injectable
solutions for parenteral (including subcutaneous) use. Such pharmaceutical compositions and
unit dosage forms thereof may comprise conventional ingredients in conventional proportions,

5 with or without additional active compounds or principles and such unit dosage forms may
contain any suitable effective amount of the active ingredient commensurate with the intended
daily dosage range to be employed.

For oral administration, the pharmaceutical composition may be in the form of, for
example, a tablet, capsule, suspension or liquid. The pharmaceutical composition is preferably

10 made in the form of a dosage unit containing a particular amount of the active ingredient.
Examples of such dosage units are capsules, tablets, powders, granules or suspensions, with
conventional additives such as lactose, mannitol, corn starch or potato starch; with binders such
as crystalline cellulose, cellulose derivatives, acacia, corn starch or gelatins; with disintegrators
such as corn starch, potato starch or sodium carboxymethyl-cellulose; and with lubricants such

15 as talc or magnesium stearate. The active ingredient may also be administered by injection as a
composition wherein, for example, saline, dextrose or water may be used as a suitable
pharmaceutically acceptable carrier.

Compounds of the present invention or a salt, solvate, hydrate or physiologically
functional derivative thereof can be used as active ingredients in pharmacehtical compositions,

20 specifically as S1P1 receptor modulators. The term “active ingredient” is defined in the context
of a “pharmaceutical composition” and is intended to mean a component of a pharmaceutical
composition that provides the primary pharmacological effect, as opposed to an “inactive
ingredient” which would generally be recognized as providing no pharmaceutical benefit.

The dose when using the compounds of the present invention can vary within wide

25 limits and as is customary and known to the physician, it is to be tailored to the individual
conditions in each individual case. It depends, for example, on the nature and severity of the
illness to be treated, on the condition of the patient, on the compound employed or on whether
an acute or chronic disease state is treated or prophylaxis is conducted or on whether further
active compounds are administered in addition to the compounds of the present invention.

30 Representative doses of the present invention include, but are not limited to, about 0.001 mg to
about 5000 mg, about 0.001 mg to about 2500 mg, about 0.001 mg to about 1000 mg, 0.001 mg
to about 500 mg, 0.001 mg to about 250 mg, about 0.001 mg to 100 mg, about 0.001 mg to
about 50 mg and about 0.001 mg to about 25 mg. Multiple doses may be administered during
the day, especially when relatively large amounts are deemed to be needed, for example 2, 3 or

35 4 doses. Depending on the individual and as deemed appropriate by the patient’s physician or

caregiver it may be necessary to deviate upward or downward from the doses described herein.
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required for use in treatment will vary not only with the particular salt selected but also with the
route of administration, the nature of the condition being treated and the age and condition of the
patient and will ultimately be at the discretion of the attendant physician or clinician. In general,

5 one skilled in the art understands how to extrapolate in vivo data obtained in one model system,
typically an animal model, to another, such as a human. In some circumstances, these
extrapolations may merely be based on the weight of the animal model in comparison to
another, such as a mammal, preferably a human, however, more often, these extrapolations are
not simply based on weights, but rather incorporate a variety of factors. Representative factors

10 include the type, age, weight, sex, diet and medical condition of the patient, the severity of the
disease, the route of administration, pharmacological considerations such as the activity,
efficacy, pharmacokinetic and toxicology profiles of the particular compound employed,
whether a drug delivery system is utilized, whether an acute or chronic disease state is being
treated or prophylaxis is conducted or whether further active compounds are administered in

15 addition to the compounds of the present invention and as part of a drug combination. The
dosage regimen for treating a disease condition with the compounds and/or compositions of this
invention is selected in accordance with a variety factors including those cited above. Thus, the
actual dosage regimen employed may vary widely and therefore may deviate from a preferred
dosage regimen and one skilled in the art will recognize that dosage and dosage regimens

20 outside these typical ranges can be tested and, where appropriate, may be used in the methods of
this invention.

The desired dose may conveniently be presented in a single dose or as divided doses
administered at appropriate intervals, for example, as 2, 3, 4 or more sub-doses per day. The
sub-dose itself may be further divided, e.g., into a number of discrete loosely spaced

25 administrations. The daily dose can be divided, especially when relatively large ainounts are
administered as deemed appropriate, into several, for example 2, 3 or 4 part administrations. If
appropriate, depending on individual behavior, it may be necessary to deviate upward or
downward from the daily dose indicated.

For preparing pharmaceutical compositions from the compounds of the present

30 invention, the suitable pharmaceutically acceptable carrier can be either solid, liquid or a
mixture of both. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories and dispersible granules. A solid carrier can be one or more substances which may
also act as diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders,
preservatives, tablet disintegrating agents, or encapsulating materials.

35 In powders, the carrier is a finely divided solid which is in a mixture with the finely

divided active component.
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capacity in suitable proportions and compacted to the desired shape and size.

The powders and tablets may contain varying percentage amounts of the active
compound. A representative amount in a powder or tablet may be from 0.5 to about 90 percent

5 of the active compound. However, an artisan would know when amounts outside of this range
are necessary. Suitable carriers for powders and tablets include magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter and the like.
The term “preparation” is intended to include the formulation of the active compound with

10 encapsulating material as carrier providing a capsule in which the active component, with or
without carriers, is surrounded by a carrier, which is thus in association with it. Similarly,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets and lozenges can be
used as solid forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as an admixture of fatty acid

15 glycerides or cocoa butter, is first melted and the active component is dispersed homogeneously
therein (e.g., by stirring). The molten homogenous mixture is then poured into convenient sized
molds, allowed to cool and thereby to solidify.

Formulations suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient

20 such carriers as are known in the art to be appropriate.

Liquid form preparations include solutions, suspensions and emulsions, for example,
water or water-propylene glycol solutions. For example, parenteral injection liquid preparations
can be formulated as solutions in aqueous polyethylene glycol solution. Injectable preparations,
for example, sterile injectable aqueous or oleaginous suspensions may be formulated according

25 to the known art using suitable dispersing or wetting agents and suspending agents. The sterile
injectable preparation may also be a sterile injectable solution or suspension in a nontoxic
parenterally acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among
the acceptable vehicles and solvents that may be employed are water, Ringer's solution and
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as

30 a solvent or suspending medium. For this purpose any bland fixed o0il may be employed
including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in
the preparation of injectables.

The compounds according to the present invention may thus be formulated for
parenteral administration (e.g. by injection, for example bolus injection or continuous infusion)

35 and may be presented in unit dose form in ampoules, pre-filled syringes, small volume infusion
or in multi-dose containers with an added preservative. The pharmaceutical compositions may

take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles and may
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sterile solid or by lyophilization from solution, for constitution with a suitable vehicle, e.g.
sterile, pyrogen-free water, before use.

5 Aqueous formulations suitable for oral use can be prepared by dissolving or suspending
the active component in water and adding suitable colorants, flavors, stabilizing and thickening
agents, as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the finely divided
active component in water with viscous material, such as natural or synthetic gums, resins,

10 methylcellulose, sodium carboxymethylcellulose, or other well-known suspending agents.

Also included are solid form preparations which are intended to be converted, shortly
before use, to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions and emulsions. These preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,

15 thickeners, solubilizing agents and the like.

For topical administration to the epidermis the compounds according to the invention
may be formulated as ointments, creams or lotions, or as a transdermal patch.

Ointments and creams may, for example, be formulated with an aqueous or oily base
with the addition of suitable thickening and/or gelling agents. Lotions may be formulated with

20 an aqueous or oily base and will in general also contain one or more emulsifying agents,
stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring agents.

Formulations suitable for topical administration in the mouth include lozenges
comprising the active agent in a ﬂa\}ored base, usually sucrose and acacia or tragacanth; pastilles
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose and

25 acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier.

Solutions or suspensions are applied directly to the nasal cavity by conventional means,
for example with a dropper, pipette or spray. The formulations may be provided in single or
multi-dose form. In the latter case of a dropper or pipette, this may be achieved by the patient
administering an appropriate, predetermined volume of the solution or suspension. In the case of

30 a spray, this may be achieved for example by means of a metering atomizing spray pump.

Administration to the respiratory tract may also be achieved by means of an aerosol
formulation in which the active ingredient is provided in a pressurized pack with a suitable
propellant. If the compounds of the present invention or pharmaceutical compositions
comprising them are administered as aerosols (e.g., nasal aerosols, by inhalation), this can be

35 carried out, for example, using a spray, a nebulizer, a pump nebulizer, an inhalation apparatus, a
metered inhaler or a dry powder inhaler. Pharmaceutical forms for administration of the

compounds of the present invention as an aerosol can be prepared by processes well known to
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ora pharmaceutlcally acceptable salt, solvate, hydrate or derivative thereof in water,
water/alcohol mixtures or suitable saline solutions, for example, can be employed using
customary additives (e.g., benzyl alcohol or other suitable preservatives), absorption enhancers

5 for increasing the bioavailability, solubilizers, dispersants and others and, if appropriate,
customary propellants (e.g., carbon dioxide, CFCs, such as, dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane and the like). The aerosol may conveniently
also contain a surfactant such as lecithin. The dose of drug may be controlled by provision of a
metered valve.

10 In formulations intended for administration to the respiratory tract, including intranasal
formulations, the compound will generally have a small particle size for example of the order of
10 microns or less. Such a particle size may be obtained by means known in the art, for example
by micronization. When desired, formulations adapted to give sustained release of the active
ingredient may be employed.

15 Alternatively the active ingredients may be provided in the form of a dry powder (e.g., a
powder mix of the compound in a suitable powder base such as lactose, starch, starch
derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidone (PVP)).
Conveniently the powder carrier will form a gel in the nasal cavity. The powder composition
may be presented in unit dose form (e.g., capsules, cartridges) as for gelatin or blister packs

20 from which the powder may be administered by means of an inhaler.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules and powders in vials or

25 ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can
be the appropriate number of any of these in packaged form.

In some embodiments, the compositions are tablets or capsules for oral administration.

In some embodiments, the compositions are liquids for intravenous administration.

The compounds according to the invention may optionally exist as pharmaceutically

30 acceptable salts including pharmaceutically acceptable acid addition salts prepared from
pharmaceutically acceptable non-toxic acids including inorganic and organic acids.
Representative acids include, but are not limited to, acetic, benzenesulfonic, benzoic,
camphorsulfonic, citric, ethenesulfonic, dichloroacetic, formic, fumaric, gluconic, glutamic,
hippuric, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,

35 methanesulfonic, mucic, nitric, oxalic, pamoic, pantothenic, phosphoric, succinic, sulfiric,

tartaric, oxalic, p-toluenesulfonic and the like, such as those pharmaceutically acceptable salts

45



40 .. OH 24744- (nethylsul fonyl)benzyl oxy)- 1,2, 3, 4-

t et rahydrocycl openta[ b]i ndol-3- yl)acetic acid 31 r' N1 el 40 ii O OH

2-(7-(4- (worawmifdeéyl) benzyl oxy)-1, 2, 3, 4- tetrahydrocyecoaseaajobizehdol- 3-

ypacetic acliisqed%gl BerSgeNe:t 211.],' JoNurgalj 09P9ar9nac0e_zitical Sciences, 66:1-19 (1977), incorporated herein
by reference in its entirety.

The acid addition salts may be' obtained as the direct products of compound synthesis. In
the alternative, the free base may be dissolved in a suitable solvent containing the appropriate
5 acid and the salt isolated by evaporating the solvent or otherwise separating the salt and solvent.
The compounds of this invention may form solvates with standard low molecular weight
solvents using methods known to the skilled artisan.
Compounds of the present invention can be converted to “pro-drugs.” The term “pro-
drugs” refers to compounds that have been modified with specific chemical groups known in the

10 art and that when administered into an individual undergo biotransformation to give the parent
compound. Pro-drugs can thus be viewed as compounds of the invention containing one or more
specialized non-toxic protective groups used in a transient manner to alter or to eliminate a
property of the compound. In one general aspect, the “pro-drug’ approach is utilized to facilitate
oral absorption. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as

15 Novel Delivery Systems Vol. 14 of the A.C.S. Symposium Series; and in Bioreversible Carriers
in Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon
Press, 1987, both of which are hereby incorporated by reference in their entirety.

Some embodiments of the present invention include a method of producing a
pharmaceutical composition for “combination-therapy” comprising admixing at least one

20 compound according to any of the compound embodiments disclosed herein, together with at
least one known pharmaceutical agent as described herein and a pharmaceutically acceptable
carrier.

It is noted that when S1P1 receptor agonists are utilized as active ingredients in a
pharmaceutical composition, these are not intended for use only in humans, but in other non-

25 human mammals as well. Indeed, recent advances in the area of animal health-care mandate that
consideration be given for the use of active agents, such as S1P1 receptor agonists, for the
treatment of an S1P1 receptor-associated disease or disorder in companionship animals (e.g.,
cats, dogs, etc.) and in livestock animals (e.g., cows, chickens, fish, ezc.). Those of ordinary skill
in the art are readily credited with understanding the utility of such compounds in such settings.

30

Hydrates and Solvates

It is understood that when the phrase ‘“pharmaceutically acceptable salts, solvates and
hydrates” is used in reference to a particular formula herein, it is intended to embrace solvates
and/or hydrates of compounds of the particular formula, pharmaceutically acceptable salts of

35 compounds of the particular formula as well as solvates and/or hydrates of pharmaceutically
acceptable salts of compounds of the particular formula. It is also understood by a person of

ordinary skill in the art that hydrates are a subgenus of solvates.
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25 (trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[bJindol-3-yl)acetic acid

acetonitrile solvate.

In some embodiments, the crystalline form is (S)-2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid hydrate.

30 In some embodiments, the crystalline form of (S)-2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid hydrate has
an X-ray powder diffraction pattern substantially as shown in Figure 12, wherein by
“substantially” is meant that the reported peaks can vary by about + 0.2 °26.

In some embodiments, the crystalline form of (S)-2-(7-(4-cyclopentyl-3-

35 (trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid hydrate has a

differential scanning calorimetry thermogram substantially as shown in Figure 13, wherein by

“substantially” is meant that the reported DSC features can vary by about + 4 °C.
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form ma9 beldn@dtloded (Igs (o (k) er (Im) cdntading atfdasitone mdidnil(cudedn cems m@si,ir{l@rts

i qui ds | V0w 20400 QS ABIERLHBAAG% Q04285 SHE B 96 1e0b4l bags mpispensi ons,
emul sions, elixirs, gels or capsul@®es fi Ted®w th the dane, a for oral

use; in the fornfafansisgemellydabeted chopoundcefdhe prehantrinentiert dronsefud in ¢ompobred f or m

of Steril e Lloealoabheusol HianTal.ohy PR S0k ehBhalbAC lO A SHACHLARSPHS)

use. Such pharmaceutical conpositiohs and unit dosage forns thereof I
conpri se cownetemres arsrvadiuli intheedditedess Furthes subsatntionomit heaviepisetopes sech as deuterium

35 (i.e., "H) may afford certain therapeutic advantages resulting from greater metabolic stability
(e.g., increased in vivo half-life or reduced dosage requirements) and hence may be preferred in

some circumstances. Isotopically labeled compounds of the present invention can generally be
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5with or w thout additional active conpounds or principles and such unit
dosage forns nmay contain any suitable effective anount of the active

i ngredi erwocormanaarate with the intended daily dosage Pramgs2a09/0b£65

enpl oyed. al. adm nistra ONpPOSI t| on may
et the (e aRy gt Bl e hese SR FIIE S o SARE SO

The phar rracmfmlb@zahbsomnpg)m isotopicdlly lme&ﬁeeaghitforhﬁmnai@tqpmaﬂhkabélarmgcﬁt a dosage
unit contai articul anount of the in re s of
such dosageg%ln‘gsﬁ"gthgt?cemeé%(’% ?qat geus etdlscusﬁg Ore(r)an’ gglﬂgrb © ls’r&(ge%gor?gl ons,
W th convenmtaﬂaplfthad'@mslrepessexﬁertxh tmoh@oﬁrmsef thmawmttotnlcan bmuhexsthcamoh or
potato §t ar orrimovr\ﬁ torg:mpr{'lrrl]dlesgt% S% ha%oms rsats(g‘arcérrr]aedlCeslotI ueI c?rsehraglo ctlve 1soto
derivatives - ata o ar cho ot Jgel gt HsY "WETh arstn egra?ors JUB% as
corn starch, potamcheﬁd: metchhdscfbr mcxdpormngaad)msywpéhyﬂom@hicwbmgtamdaﬁrd W th

| ubricants su as talc. or nesi um.st earat e. active. in di ent may
al so be adni"i 1<]aér e&onﬁ)? |dr1c]°(£gfe “%ﬁ“@%“ agdég‘we ?’V]‘cl)rﬁnt‘l?l er(r%e(;erqam S'r%egxarrpl e,
sal i ne, dexﬂnetboxts for exambley forraigonperatiseattiaisy laveslmﬂtahhmqnh‘argaanelad:ulﬁsadré ¥
accept abl e Pﬁl‘l‘l er. Conpounds of the present invention or a salt, solvate,
hydrate or physiologically functional derivative thereof can be used as
activelD ngr ed| enAsCataiytmhéadmimammdaitmﬁﬂRqaomm j)rﬁ)é’fﬁlure&’ﬁﬁmﬂbiyidlds&hghyspasﬁél P1
recept or ac1 ?ﬁ ors cts ge g};rph Cénl yegorg rea'egi . |Ssrsdef| ned in the context
of a "pharnaceuti cal” ConposTTioneand °f § PR RS 8 rean a conponent of a
phar maceut i cal cBrRmimtton ovithtSodinmBaovhydede FHE Tbrslpme&ur@fsaathamdxp@sﬁahnd
e I A
conpounds oéstetmmd'reérkent |nvent| on can vary within wide 25limts and as is
custo y and k t he SIC it ail ored

i ndi vi éal condin(tg’):,ﬂ(;erﬁhécchloﬂWIth A m&‘hugf HEalsc%? }ﬁenae%rocegure OgorrSpé?(dél% on
t he nat ur e @dmdstseoeticd ypeoﬂﬁcmbtmmdsl Ingssretjards erecure@t echtaimng tebwloje)ﬁnilcmormh of
t he patient ({il n l,oyed ar et.her an acute or chronic

di sease sta e'%g b ras%@”igays getgggg 19 %%f’sesﬁelg c%’tr?\] ngf ‘ed or on whether further
active corrpoundsDaTreluadﬁasrﬁwbmebhblehng;ta‘msmro@edm@nvﬁeescc@pmmgm@mtsérst he

it “are not Pl o RREALERERbA G HEEAF D Bt eblG b R 02001 Ty o
about 2800 ngy, abdiiMetyBdn nong Metapldadidd BED Tini, prﬁcdlﬁalsmguaﬂly embloyed 600 ny,

0.001 ng to 0 Ut Qs & to about
50 ng and a%g]%?eu% ngeg%l%fr%ﬁlgggll?mgg&tmtk}% ftg% %P{E%Hatg r%ursors lhh%ﬁl ni stered
during the shagific wp@madhylyom[ﬁH} élhatmextlwldyn gmegéalwmdmﬂsghar pedBenddity,0 be
needed, for (ﬂ%g Dependi ng on the individual and as
deened approgﬁrl(?sawtw&ﬁ%plte ab%ﬁta’[[%)?ﬁé) physi cian or caregiver it may be
\r;\le) c Sg i a/r % 1'& g 1(613 g \%%Ienupm;@s fmé lgdruwmmmchctlmyriwe?@f fdsete tatgs moilebellgs imel:léet n.

| [ ent or an
active salt sol vate o‘?}%ﬁ ngﬁa(t eaaté?l}svﬁ?% %H%rtrég 0 %eaélley} ecg §r£use in
treat nent V\Jildtetroamrayumntoerdlla,zowwmhalt, lvechpa r diageriem tegrafliorgwtactalidndut al so

ith th | ' . ! ted
MBI Bl GROL 0D BRI ERp e
di scretion dlu, GH2 aad tewddmats ipAy@igcClam. ,0200%I6|7rﬁ46r9éﬁ | n gener aI 50ne
skilled in the agtoyndefy fn%&?ot*a})%%oﬁﬁoTﬁ?éhh%?&ﬂtreaélgw)s?%r‘ﬁ'xe 1800%&108% a*l’l?d in

one nodel system ?ypl cal ni na a hurma
I n son80ci riheshaposition oftdwseolextqpamﬂ Wt Gadlies, Trdy andenoeborkdieinabewilleh t he
wei ght of the an €] 99N on to another, such as a manmmal,
preferably g k%); hé%v 99b 420gma{fit6§n t hese ext rapol ations are not
si mpl y based on Qe’hgmr@ hetbw@ryrl hiotade dxplepwital’d: Bhivarthed is gaferdiyatte step

Represent at f)r\&.eesé. 3 ersisstep is the conversion of the aryl or heteroaryl bromide to the corresponding

tri-alkyltin intermediate using for example, a Pd catalyzed reaction [i.e. Pd(Ph;P),4] or through an

35 aryl or heteroaryl lithium, in the presence of a tri-alkyltinhalide or hexaalkylditin [e.g.,
(CH;):SnSn(CHs;);]. A representative procedure was reported by Le Bas, M.-D. and co-workers
inJ. Labelled Compd. Radiopharm. 2001, 44, S280-5282.
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10i ncl ude the type, age, weight, sex, diet and nedical condition of the
patient, the severity of the disease, the route of adm nistration,
phar macolwg@i2emlo1czinsi derati ons such as the activity, efPCTASY009/004265

phar macoki netic and.t oxj rofiles of .the icul ar conpound

enpl oyed, whet he’g1 raglogag’ﬁi(jggclla??%&é%?rﬁ’/’g‘foé‘ Pgﬁqmuf%ﬁaéﬁ?nubvﬁwlgfcﬁ'élra STt e or
chroni c di seageo sit@if@evaduabmiongotrde.dh geheeul teprihg @y ivlxdysthesszed ondercified or

whet her further tive. compounds are adm.ni stered in l15additi to the
compounds P BRERt e FOTRORNER B Saliole Ry EbBh SRS on “The
dosage r egi‘maivldbeted cowpdund gf Borohubabg etoaha$li Pl iredeptot. t Accohiingtyo tpabihdsofand/ or
conpositions.of this invention. is. selected in accordan ,th.a.variety
fact or sgi ngfsﬁa?%"”f‘ BSEmEF T & t[ﬁetl Sove .101%%@ ,corf’?noeung(??%% u%i%a g{é)r Fhéegblmmlanﬁ(%0

enpl oyed naile YEyreaspedetiyecin dortdepesad ns Eindyaftieiy.at e from a preferred dosage
regi men and one .skil| in th will .recogni.ze t osage and dosage
regi nens 20out si ’1315 l?bﬁgeg eco?g%l)ing%ﬁ%rtéea‘ﬁasggt 1%\§Ht1%£b1?<§t§ttg%§ 1an cf?ce%ﬁ%r%leone

appr opr i at esmbsaynehethelBibéeled donigoendies BOUS, Bfs thdl #outH08 PM, @hanother embodingent
desired dose nax conveniently be presented in a single dose or as divided
doses adni riPSBRFetroRPOUIId Bt [Gan lessi hnebewi 180 1Mo in xek Bnpfficecmbpdiment §ie 4 or
nore syp- dQ§&%dQ€ﬁpm-haJQﬁC§oqp§s%ﬁ%bé\ft $€ L, (Bt BRaeHEhbimdh Wetfdied€- 9-
into a nunber of discrete |oosely spaced 25adm ni strations. The daily dose
can be di viwawourddpeean Klsd lpsswhrarabows|1aM ol iy stilhye encihms gmbedimens thedatelidst er ed
as deened a rLiat ihnto several, for exanple 2, 3 or 4 part

adm ni st ratlﬁ}gllr’)]g&hﬁanzlgﬁ’rlgsf)%agt%g?mg'elﬁlg&ndi ng on individual behavior, it may
be necessary t o Gtben wtsoftiigbsctbsat rechpronyvad dnefodsrwilhecola¢ dppactioiste thosdofcailled.
For pr epariig epapt%srg%%eut iir%grlah%oa e‘glsei toif rilsdigcqo%un;et he conpounds of the present
30i nvention, thHe Suitaplé pharheceutica i y acceptabl e carrier can be either
solid, 1bi qui d orAswili betrenogniodd, thetstaps dalhd rdethais Of the prrama tnvem®n inexdl notee
powders, tablets AN capsul es,. cachets, suppositorie nd_,di spersi bl e
or anul o5, ACLGTTeY Y pyrTieyit by OF e Il paRIcHRE Feahetice Aeonal obBPES 0 act
as di | uent sadvéritapenaridngvel geutires of sho$ mivention rlkbecbmbappesent s theseislénddn thg aetgent s,

bi nders, preseryat.iyes abl.et . di sint.egrati agent 0 n |l ati ng
mater i s; P auEp o PRk Rl eOhate MpORRl JeogRly SETARRI BT, |
a m xture ot mténded tbibadimtingi vi ded active conponent. WO

2010/0%316PCT/ US2009/ 004265 In tablets, the active conponent is
m xed wth the carrier having the necessary binding capacity in suitable
proportions and conpacted to the desiEXxMBhEPe and size. The powders and

tablets maygconhay :"Sr#?t{ek(ésw o) 8&.5‘&%9?@%9%%9{ an%‘é)ﬁotnhe active conpound. A
representative -anou I'n-a powder or tabl'ét may be fromO0.5 to about 90
percent 5of the Hostiaed spmhgsesiodcontiowsisof the gresent irivertivnacshowi mdiiguaksen
amunt s -out t%u!-oqng &)gh&g iR VafiHaSs h%{reetBQ ?a%%sd%ﬁﬁiﬁonssﬂ hﬁeﬁ%‘&ég;h%{itr thi§ ﬁ]{%d{)&;e. powder s
and tabl et s i nclude nmagnesi um carbonate, nagnesium stearate, talc, sugar,
| act os&5 pect i n, Tieermpounds of the ivgntige brd their synthwera eeerfutther fesstatédtl theil ose,
sodi um car by @Ykﬁﬁé | Bl Qffowifl AW g\"ei i ded %o fuhiR %ﬁfe%é fler@py the
| i ke. The ter n‘?ﬁ%réip rat | gﬁﬁﬁlgﬁg At eﬁ%g £o i ncl ugg ‘fghel ormul ation of the
active conpeitingt, wwéved Oentdpbuinagnting tothe parficlaraef these exaeplesr Dheicdinpgmds
capsule in %&rﬁ)gd Bg}gn,asgtb}avagd ?n?i[EP 9 ﬁm‘}led é%(grﬁing fo the AutoNom version 2.2,CS
ChemDraw Ultra Version 9.0.7. In certain instances common names are used and it is
30 understood that these common names would be recognized by those skilled in the art.
Chemistry: Proton nuclear magnetic resonance ('H NMR) spectra were recorded on a
Bruker Avance-400 equipped with a QNP (Quad Nucleus Probe) or a BBI (Broad Band Inverse)
and z-gradient. Proton nuclear magnetic resonance ('H NMR) spectra were also recorded on a
Bruker Avance-500 equipped a BBI (Broad Band Inverse) and z-gradient. Chemical shifts are
35 given in parts per million (ppm) with the residual solvent signal used as reference. NMR
abbreviations are used as follows: s = singlet, d = doublet, dd = doublet of doublets, t =triplet, q

= quartet, m = multiplet, bs = broad singlet. Microwave irradiations were carried out using a
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Wi thout carriers, is surrounded by a carrier, which is thus in association
withit. Simlarly, cachets and | ozenges are included. Tablets, powders,
capsul es,wpi2blgni1zmachet s and | ozenges can be used as solpca/usesomwoLes t abl e

for oral admnigstration, For. preparing,suppositories, a low nelti wax,
such as an gﬂ‘ﬂi i’f"fﬂegz%f ?rﬁPtE;‘?'eésc mi%g gl @é‘g?ge}jgg”nél?yeé@@Bﬁ’atBErﬂ’ ré,ﬁ]‘l‘g‘%wﬁ r st
gel ted and ;tehiena@ith dn\sﬂicegﬂﬁom%m(Mémk)dtﬁmdt&@%iﬂmmg@h ﬁﬁﬁm&ér%{)hy geEeTNCK asy. ,
y stirring)._.The n. ho opsS m xtu i S e our i nt o conveni ent
si zed nol ds‘?refﬁwe&ﬁg‘? ’{6% HSBESSA J[JWB}%?&%S a%ﬂ“& 8‘?‘?“5??““1“ chiomatography was

For mul at i onGnsddioadi #sificarge Madjinadsingdditsaigslt 6020.0630. DBYmBMRERS BrhRHatRds
pessari foans or s

s, tanpons,. crea el s, stes I & contajning in
addi ti og t o™y H%Ertdr?v&g‘f%gi’%gﬁ“éen‘i“ a%?h‘crﬂta@'aervf‘?oé?tgr' Gelitg é‘%k%\m?‘ﬂ tﬂr the art
t o be appr ofitrhtidnef palladium. Li qui d form preparations include sol utions,
suspensi ons and si on or _ex e, ter o ter-propyl ene gl ycol
sol utions. For eﬁ%ﬁa@%ﬁ?@ww&i@{ﬂﬁ%ﬁoﬁlw%%’gﬁé@%yg%/%ﬂ%m gh be
fornul at ed $GL-$0OA WP] SHiGadz0 he] UBGDSeod: SEDNYA are Sghienl Ing Hudsk@pler: Cmjcect abl e
preparatio .for exanple, sterile inject ue or_ ol eagi nous
suspensi onrs]ﬁ?:r%tf Ne Fa@%"%%ttﬁaéﬁﬁpﬁt&?#&rz‘gﬂogpﬁg “ﬂﬁ‘tﬁdﬁboalf’? SPFaY FYS€ui t abl e
di sper 9ong QB/MBS Stieg SeffentsAsngt spspendi ng agents. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a

nont oxi ¢ parenterally acceptable diluent or solvent, for exanple, as a
sol ution i NEXangpl® Wl aPeghmtion ANDT (3 Orans G- @itladromettdky)bbzgloandl 5ol4vent s t hat

may be enpl oye re ter, Ringer's solutign and .isotonic sodiumchloride
sol uti on. I‘r‘?}lrégﬂﬁffyﬁﬁ’?’e%t?g’r]'i“f@%?l?%éﬂc 6f'b§8%fPB°‘E‘éln entional |y enpl oyed as
gOa so: Venél or lSSIgleﬂﬁ'rd]grﬁﬂdidﬂMhylfmr(z-lﬂﬂi(g(y-ﬂrﬂﬂa%_?l)a%ko@cﬁiilgntﬁih@éﬁfhtﬂ&lhtdmy
e enpl.gyed inc i ng synthetic nono- or di r : addition, fatty
oo Ga dah as of L0 e Shuiol oF PRt TltretoreRancErEta OB ot il 2 The
conpounds aaembiatenag (144.641e 866 @a@)tin hdavoaa{1.0D) waadidaus,dos (Fesrgiruisatnadol.or
parenteral adm nistration (e.g. by injectiqn, for ex ol us injection
or continuo ‘Pﬁf“i&‘iv?fﬂfatédjgtéﬁgcﬁﬁgﬂﬁb& "r%’é‘gl‘i‘%glt‘?ﬂ?ﬁ?% tg%gléenpér“?ﬁeiws

anp ?U! es, pw;fsthﬁd Mﬂesl;egmfj (310 800, mIS)"Rhd ﬁM@# t}kﬁ?cdrﬁéﬂiﬁife@ @?@fhe ikdéulmﬁl ﬁ@@f@&e
contai ners wi| n added. preservative. e pharmaceutical  conpositigons may
fake such fBried ba g%ﬂp@hg%r&gf“‘s ¢ it Wf’m&{]asélgﬁﬁY§ﬁ%‘ﬁ§qwﬁ?%W -lrMadteous
vehi cl e aﬂd 241y MM 20MOR 1(1&%161_ B@TI _ ,¢Ib5@ﬂé)ﬁfd/n00.é§§,51 QN AANIMP L DUy ery4
agents such_as_suspendi ng, stabilizin nd/ or _di spersi ng.agent.s,

A tor nat | vellg SHHEEL] G8 i Bup aSime). bt 50 soredrs 107 A COUR: 18y
aseptic isojatisQm.of Hstien, 1.9 @6 €192, 209 H 0RNUl0ZqUi-oNn 14 HOPEO4. UL (o= for
constitution, w.t suitable vehicle, e.g. sterile, pyrogen-free water,
before use. "57J@e®ds formul ations suitable for oral use can be prepared by

di Issol Vi ng 19Ir SUSﬁapMPF%{afitﬂ,_n&ﬁti(y?xﬁﬁffp%@ﬂm)adeﬁc wWeider anddadqi ng sxi t abl e
col orants, avors,. stahbilizin nd t hi ckeni.ng agents, as, desired, yeous
sus peng% ons sui téﬁ?lét“?’b‘ffeglryﬁ'(%gt o a?ﬁm@gthpﬂaaég(ggpggqurﬁg}egqrh@(y afFe(%?P ﬁe%%
di vi ﬂed act mwol) GOAPAK €500 rhD) a)ﬁﬁtsfwﬂﬂlusovﬂlgmugeamtaemcﬁdc foﬁﬁlﬁ.hﬂﬁls‘solﬂétftur al or
synthetic guns, resins, 10net ce ose,. sodi um car Qoxyr net ose,
or ot her wel'FSTRABV u§§“§ ﬁeéir‘f&‘?drﬁjégéﬂé ﬁ‘t‘gt.k‘e 1&pidye W?f&aﬁﬂ@ae%ﬁé‘y‘% %f(gx? @5&1&5
lor epa;I a]Ei 0NgndOQROGHE). D&@?&iﬂﬁ&@ieﬁvﬁhsg@aﬁwﬂl\éﬁﬂ tafhcted Mﬁtﬂt?Ab@f)mﬂ.fb ISEThd oI g
i qui orm preparations for ora i stration.. S I.qui or. i ncl ude
sol uti ons, %‘%@bﬁg’ﬁé’f%ﬂ‘g layfig “@ﬁwéﬁﬁw% QI@@QSW@&&WSE%%Bﬁ‘éL)n‘g'iFgé’S?ftI\g;#,)“’i n
addi ]Ei 30 ltOddcmemuicur?:eﬁxmmqamtdth@gqlwoambﬁld ok b WHQE Solid 2P IH mmo@:ﬁ fers,
artificia r ) t rs rsant ickeners ubi I'i zi ng
agents and ﬁlﬁg &S{;b gppmﬁi‘&?’%@d@aﬁgﬁ#ﬁ2?‘5131)&%?%2'@@“{ﬁb’ %B‘?@%r 1s the
conpounds aox® e Mg 1HY 21302 40nwe DH), 2@0ARY0 (g 289 280l (a8,90= 8%7,gIJHZRAY,S.1.5Cr eans
or |otions, (SO{H)as a transdermal patch.
Step C: Preparation of Ethyl 2-(2-Oxocyclopentyl)acetate.
35 To a solution of 2-(2-oxocyclopentyl)acetic acid (23.6 g, 166 mmol) in absolute ethanol
(400 mL) was added H,SO, (16.28 g, 166 mmol). The resultant solution was heated under reflux

overnight. The reaction mixture was concentrated and the liquid residue was added into ice-
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O ntnments and creans may, for exanple, be fornmulated with an aqueous or
oily base with the addition of suitable thickening and/or gelling agents.
Loti ons a9 2bw/(flesiqul ated with 20an aqueous or oily basecanis2emloh426h
general al s, SONAR) MLl IXINL BTN TS  SHARL) ThE D AGEN" S

di spersing agents, suspen(ﬁll ng agents, {hi ckeni ng agent's, of coloring
agents. organkedrye aidre @ashed wiith d03d0onL) bymedd00 mbyridnedevealNaSOqidacanted, mout h
| ncl ude | ozgnags. COMDI 4l Det 08,54 é’ffor(?ﬁl%%he b Auhd AV B0\ 3RS GiquidSyAs | Y
sucrose and acacl a or ragacan? i pastilles conprising the’acti've

i ngredi ent g)rLEMSimter 17 bapd+B)ic'H MMRyEOEMiHa, GDAL ) yoet il 9 (tof =FudizseHand

25acacia; an h h risj e ti i dj eng i sui tabl e
au d var 1 dr oYt 18R ke El0d RotulintSa PRl £ Shrabd Yo ¢ he
nasal cavi ty19y2%en\2di} 2.ooaldd many), 2i6r(deyanl. e, MetHz, sHlropper = pigidi,t e or
spray. The rmul ati ons may be provided in single or nulti-dose form In
the latter 5e of a dropper or pipette, this may be achi eved by the

pati ent adm ni stStep DYPBépabdtioh@P Eklail 2+(7-Plydtay a2 sedrahyiiotgclffentdiBlisdol-84 i on
or suspensi . In the case of 30a spray, this may be achieved for exanple
by neans of SRt i ng atom zing spray punp. Admnistration to the

respiraory tracilodey-ratthaxyheligodioqy .43 hynolisad stholf 2-@roxaeyclapehtylae il (205 gn

cui tabl e prigper et dopet BRI L oratpR BBRTRHR T il fpob o

phar maceut i gadinafrpeoRicidsolfihaePPTS)$0.0%1 ¢, S0l anel)adki sddsd.dme teadtfonaBikRSON S

el o uat G ACR) BBy Aot ookt R RefiEAN Thie Fihoiiany R
appar at us, paliadtin(Brhcetatedd.e34 910.2a1 mmlpmmdegggﬁkafu%ngﬁ??gf@%gﬁmg; ? g; (r)r;s

f d istrati aof t d f h
can be hr e SienpgkBpna bewieet BEMCGaE bod viie T Sl B E bR AEr 5050 B 4265

t he person el héeexde. The tdmbigddtorgabirl ertiracdngere driddi w/pesodivarsalfak, fillkkedaadrpounds of

th t i ti h ticall t t..S0l yate, .
hydr at o or SBFTURE DBerFaRaBparrodrei i aPRET R Rai Ry B o
sal i ne sol utexaes and filteregdhuopgtes padadisiiea geirdihe fikd telgdsrgnoenisdtadamd puafidi Hyisiles

(e.qg., benz | cohol or other suitabl.e rvativ . absorption
enhancers 5%5)?06}?’% %g@?tﬁﬁra‘fwgo ﬁ%"Sébgﬁ qug&{f- ?ﬁr?etg%’?yﬁlg?’%14'zer s, dispersants
and ot her s tamdhydiofychyppntabiindul-8;yl)acsdtocmtaynify egalal athyl2-(enxgeyclopentiiduaetate.

di oxi de, CECs, .such as,. dichl i.f1 uor onet hane,. trichl or.of | uo t

i ohi or ot et PRITB TR sE A AR 1o e STERAB08 o L BSidn SRR TRV
contai n a sumblcDaMin BAMN wasadded bidtheireadtioe wao steredffordr iily lomyatéravas added ahd thel
by provi si on cgi];) aiqﬁrt %aed%\@l ve.. gl}orl n fte% rgul ati-ons ientsemclgjglefzci:)re ted thre
admi ni st r at THHOF §THE RE&EW rgt o?f} PaCtS e i ﬁéqlf R HREES S FRALlT aH &ns,
t he conpountimesiwith DEMeTld doynblred erganisiwérk dpal dvieicdodiusi snifate Offl teeedang tencaftratelde
or der 10 microns,or less. Such a particle.siz be obt ai ned b ans
nown £ 1 HEg PO Pegsy 0 Foe L e BRIy Syt 6618y BroRBle B oveione
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In sone enbodi nents, the conpositions are liquids for intravenous

adm ni stration. The conpounds according to the invention may optionally

exi st as wbanmeueiti cal |y 30acceptable salts including pbamsmmamtmsal |y
acceptable acid additio t repared from ept abl e
non-toxi c acPd “i‘pr‘?’éainﬁﬁh% ?t‘?o&’&g NG %%?r?lg rg‘?d%e[%f-?epr eseﬁf@tﬁ/e aci ds
i ncl ude, buiquesue mbaire |Wa§rb)ttﬂidtetl ovithaast acetatelaad the Rembintdextacts berzivied pver Sodlum

h | f t |, f di chl t
G ooni o gl rErednd parp SR P B T Rt S RGt S PRI By B
| actic, rral mlumn dliﬁdmaxqgrammtegwe:t;he HBerednmnes@ld o). cL,CMﬁlmrzc— 21t813t[M+tH] oxal iC,
anoi ¢, _pant ot heqi hosphor i iri tartani ¢
B- t ol ueﬁgsul f oni %%B{W@pﬁ%eo%’zggﬁ-%ggm{ ?16%@“%%’?%%‘3&“@5?’9?/ 1aCCept abl e
salts WO ZQﬁQhﬁﬁa@lﬁBﬁﬁhmﬂagj-WﬁﬁAhust ed by Berge etal., Journal of

Phar maceuti cal C 977 i.nco d el y refegrence
inits entiret y%thelr} m"?‘ﬂé’xé I2§9 %&%‘P?Y%‘?%y‘égﬁePéPDﬁ’ﬁg 1% 1 tﬁte:q%o& 83§é
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parent conpaumithed Brganids wes dﬂechoxtehsmlubmtﬂﬁaay\ﬁckrwndoormwmksi unﬂertrétmcechvent ion

cont ainji 09 presturd THHiquBRvas & ﬁezd S0 QLG AL EEL LY Pietvelsd RUSESH LD
transie e TS TEYquE g PU |mn§?eapropertt§r8y e cconpouli d! pﬁlrn
one gener al ethyd PeE(3- cjzalne-S (mmwmegioxmngmh) 1,33 mtetfahzchrdcylctmpéraz[b]mdoaﬁe or al
absorption or. pGUS rQvi UChI Stel.|
Pr o- drugs a%f\afg%o ﬂfgrﬁe T vvev?sy Vo?e(q%i"]lt?fang @ g %B@[ §05| unv’ I()ﬁ

Seri es; andmmel)Biapadize. I’Bﬁlnéaen@awas raasrstoreld bpHRY Chasi Jgdgededmpl&hmd theBaciRGedte,
Anerican Ph ceyt ]g\%,%om ation nd Per Pr 9 t.h.of which
are hereby ?I%ggr’%grdal?[%cf srence |e W%%elgarwmeaﬁ | ?g{nes Wébe gy ar%otdlfr?ﬁsnt s of
t he pre®ent cambired rganics wa’c dded ezvem;stdhmni smbﬂatepﬁlmwcand gom;emtmﬂdnmdeuedmai

CODOS L Ol FRTRL A0 A B SRR A8 Bled 8B O
conmpound ac to an (0] OSG erel

t oget her w thhtiti¢ cdmmsmd @ rieng)nb(AMSpimFmatéW&th HaEMR (49@1\/ﬂﬁ56})b(b1@b|6 e éﬂ h
and a phar ”5‘9(?5 'ﬂ 30 @ 89e=95$§'860 ﬁ%‘rl'ﬁge{ss 284 (m, 41 34153 &Pﬁe‘hﬁ hats whep S

1P1 receptof s are utilrzed das gre i"énts i

phar maceut i 638 (ddoma(wl, 2.6 bz, 1HN 696 (e hobHz) er)ehZ{E((d J e8.908% 18 7y64i(s IKDRTES,
but |n2gt he{m{}%% 8%Esh n mamual s as well. Indeed, recent advances in the
area of "ani he h-'Care mandate that consideration be given for the use
of active agents, such as S1P1 receptor agoni sts, for the treatnent of an

I B e i R e e
fish, “etc. ) tetrahydrecysiopentd [bymdyl-3-yl)adetic Acnir(éompouraklﬂ) r ead| ly credited with

under st andi ng t gy bl bt lonSot i SR8 His(leut HerRfiie fiSey) 32, .0 at es

and Sol vat es .
30 tetrahydrocyclopenta[blindol-3-yl)acetate.

Ethyl 2-(7-hydroxy-1,2,3 4-tetrahydrocyclopenta[b]indol-3-yl)acetate (61 mg, 0.235 mmol),
was dissolved in DMF (1.0 mL) and cesium carbonate (77 mg, 0.235 mmol) and 1-(bromomethyl)-
3,5-bis(trifluoromethyl)benzene (72 mg, 0.235 mmol) were added. The reaction mixture was stirred
at room temperature for 16 h and then filtered through a pad of Celite®. The filtrate was diluted with

35 water and extracted three times with ethyl acetate. The combined organics were dried over sodium
sulfate, filtered and concentrated under reduced pressure. The residue was purified by silica gel

column chromatography to give the title compound (28.6 mg). LCMS m/z = 486.4 [M+H]".
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It is understood that when the phrase "pharnmaceutically acceptable salts,
sol vates and hydrates” is used in reference to a particular fornula herein,
it is intwoden/tiesienbrace sol vates and/ or hydrates of cecpasaas/oof26t he
particular for armceut Lcal ceent abl e gimpounds  of
the particul ar n}%te% pregara 'Of'lowzjlgdﬁﬁ f “3r°d'/‘eﬂ?ﬁin Eizrya(txeg? 1";”4

phar maceut i ertkhydragechkptmblbgindatI-g)aetticacdpounds of the particul ar formul a.
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hydrat es Sa%%eé% d\’/oélt% P Ssoglutn Stquat %l%ed&ﬁggonc‘fmtaﬂg .ﬁ%"n uce N an &é PRy rtgesgﬁlet S
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conposition j ga C e d f i t,akl
hydr at es ang{)s%jgggae}s, RZﬁt@l e’ ﬁﬁggz;nn”?;ﬁ{] ﬁgdinérgﬁgn X@%m@ﬁf’iﬁ’oﬁ%ﬂ%’
those e t he= amtzsgizelﬁ)o? 0 ¢k drp2. & Hzpldhe 322 0R J 2088 HE, 1K),J7.82Gs) IH)OT. 94 (s, 2H),
"Generati ong P ym)rphs Hydr at es, Sol vates, and Anorphous Solids," in:
Pol yror phi sm |§1 armaceutical Solids, ed. Harry G 10Brittan, Vol. 95,
Marcel Dekker, Inc., New York, 1999, incorpor at ed herein by reference in
its entiret C 864 of, L he ent \/ i,on pertains to
hydr at es an i¢ P? g#%tm ouﬁ@ o’fanto""lSO e oexﬁ’ enzﬁl\% tlleg%"‘and/ or their
phar maceut |t9&hhmoeptoabite[b$laﬂolss ylWeuierdl(ﬁadphmdé)n that can be isol ated
and chagacteri ze h such a Laogr avinmetric
anal ys?gs (T&en), §Ijt X iIFe agagggts?ggﬂgaroxgnf'%&a{)n#o %éé‘é rgscopy 15powder
X-ray diffracti oIFrO(nB)@EJ)O-HGapIIOpﬁythzmctamdr1ata|somlar htagter toetbobmtdemmbé@ may
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provi de qu?%’k nd e’f tlLl%:ilgEn ﬂ:gg%@?eiéé)s ? ae‘{’%e %B’gHeng sol(vat es andélrk‘}astoplpgt es

on a routi ne4(b@isf 5.6. @ 0l).d - Rdtrgan e Hzofthet 64 (ine3d), 685 (d, 3.3 Hel lmﬁ,e7 50

W | m ngt on - anti um Technol ogi es (Anst er dam
een\-/g\jegﬁﬂg\é%)m ggéfihy| e2' Odllﬁé

and Aptuit nts of the present invention
i ncl ud@devery costep BatAreparationoofS-(Ethlaromethyhi2visepropoxybemogitrdlesel ect ed from

E g)e f20|( |70\(M4ngyg { g g&)yr?{ox]v_mgth \?2"1?1%%(%?)6%2{)%0&%16 AS 9? %’)(3)} )2 r&m%l) gas dissolved in toluene
t et r ahydr oc§€mipend tjop}lichibole @3 yppadetl BEmami)dNah)adctedt 'Bhe reagtion mixture was warmed
R) - 1- Ph lo
(R)- enef,hy ﬁy &m%ﬁ #(;r 28&7111&%%1 geaét?on(rﬂlxﬁ%ec %Qsocﬁﬂt Lidk hexa[ng %n% theg fh) acet

25(trifluoronet enzyl oxy) tetra rocyc opent
i c aci d acewvaern and sdteratsd hqugous, sodium blcathwnatoﬁl"éte beroel sotmivn svas thtel oeystdall | ne

formis<(S)

(Tr111 5t onl RS CLIENE L AREEAyHer edued ressure o ive e i sorpeund (59 ) HAYR.

aci d hydr at @00 3@iznCBEhed parbbdi ﬁtbpft=s6 1 HaeOHDr 4.52 Gl 2iné.66 Geptetof = 6.1 Hz, 1H), 6.95

(S)-2-(7- ( 4CYy clsqnent

(trifluoro thyl8) benzlg/q%gi?/)(d 4tH% rla y7 r7o(gchI 3|S’e%t’ a][%] i ndol- 3-yfl aceti

c acid hydrate hStep @nPNimegthp@ﬁﬂdryl &H(T (?r-ﬁmnoe‘trmpatﬂll’emewmyhhﬁﬁal-l y as

shown in Fi A ntially" is nmeant that the reported
QHQﬁ%d]ragerggﬂtQ%ﬂEH& yﬁ?ﬁ%&ta?e

peaks can var sone enbodi ments, the crystalline form
of ( S) 36. (7-( 4 C@/tbyl(gg@ﬁwstr_pxg-.l 2,34- tetrahydrocyclopenta[b]mdol 3 -yl)acetate (1.237 g, 4.77 mmol)

3511 F] uor QI AU OBERDNPNS bty afi Sestint BLAARYGT %gé%%ntcg} Pl atttte%t THe ¥RAGR! !
c acid hydrate has a rent’i a scanning c or|
subst ant i al fixtusewasstyad atfodeh gamperati@e foph@ meni mdtﬁy(chlsmﬂwhtlrladﬁrqprY’tsnmante

that the r e z% g‘g@/l \g%%gge%.sTﬁeq'gachgﬁ Wikt 3RO Mbrreadt 50 °C #9002 h before it was cooled

2010/ 01131 6
to room temperature. The heterogenous mixture was filtered through Celite® and the filtrate was

35 concentrated under reduced pressure. The residue was purified by silica gel column chromatography
to give the title compound (1.32 g). LCMS m/z = 433.5 [M+H]"; '"H NMR (400 MHz, CDCl;) 6 ppm
1.29 (t, J = 7.2 Hz, 3H), 1.40 (d, J = 6.1 Hz, 6H), 2.05-2.16 (m, 1H), 2.50 (dd,/=16.7, 11.1 Hz,
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In sonme enbodi ments, the crystalline formof (S)-2-(7-(4-cyclopentyl-3-
(trifluoronethypbenzyl oxy)-1, 2, 3, 4-tetrahydrocycl opent a[ b]i ndol - 3-yl )acetic
aci d hydrabeotwemi1zet her nogravi netric anal ysi s ther nogr arcsaisseoanvizad | y as

o 0. U, 233z, AOTEsEIR0U Y 16 156 (SIHD! A6 LBFel PLE 1Y, 1m0, 500 6
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hum d|t 1 her object of the present invention
rel at es to t%tr foé’antag)%'gﬁlﬁ%gl)%c?ﬁ%%‘é’ﬁpresent invention that are useful

not only inr adl Ehylr?a@(ﬁgymm abgopaxpbeaggdanys-1 ﬁ;ﬁx-tttrahiydmcyclmeamﬂa]mnova Vo,

for IocaI|2| n anti.tati 1 ecep

i ncl udi ng h)(J etgt g gdsdnlﬁ?lpg'ylcﬁsgsoé {)’IB lOrxértlze 8]’L)Ia’i]& gﬁg)g nﬁﬁ@a ((t) on

bi ndi ng of raL,rSatﬁ mimbedaeaidded)rﬂﬁmmmltnod Wasis@irrad a156drrr tehﬁéraml‘jq fecshofﬁd thér warmed

i nvention to.deuel op. cept a h conpri.se such

r adi ol abel el 330%3%% §8 h(me Phad] etéoélﬁﬁ Pﬁ\‘}ce%{r.? ﬁn%tsr%?%geglpe?ggoﬁ}fecr%a}crw Y&bel ed
conpourids odcidifiel tppHSewith i ®1MeHCl mdpammadmemhﬂ yate:ranﬂadiybzicatael Tt @garppounds

are those which are,i tical 42,590 s di scl.osed faor the
fhct that onge s TR AGR A8 LOMRMASE OIcE S B 85066, s it Buted ng
an atom ¢ nwgs doed m&dﬂmatedﬁlfd‘@r%dborfcemlﬂitefdh@glaé theitide mmm)u@d (Inmssy. tviber

oS SO LAY AL IR S D2 RS 02 o

i ncorporated’in co € presen on inc
limted, tolPQ)HZ @&(@ol wr1|519t &0 Has1H), 2.68-2d@ (metH)uhj] 331mn(la{)s4)79\(se11t¢teh a9 Hz,

for tri 1 \ 70 5s, =5 ¢l
7513r, 76131, / 4/ d’13 ¢o oun w T ae d
SorspD: $9b H5R S U4 Y8 2k 18, P3re ro2 R TSI E i pRHR N,
on the spect. 23 @, ApB.9 Bat Hy v . 1 (dd,Wat 8.8 243 BE.db®) &b ((don’ﬁaurwz IHmrlosXm]bH)a,lz.flor
invitro Si (bga )ecept or | abeling and conpetition assays, conpounds that

i ncor porate , 714C, 82Br, 1311 or 35S will generally be nost useful. For
radi o-i magi ng applications "C, 18F, 1251, 1231, 1241, 131y, 75Br, 76Br or

77Br will | ef ul It is understood that a
"radi ol abel e mi llx"”lbé:lbp;ﬁ%g)l‘::tf)rrpound" is a conpound of Formula 30(la),
(1c), (2e),Celhmgp: nofrhalphasg pkeparative( Chial (b ADa (N 30gmat ID), @ sin periglersédi onucl i de.

[ some_embogl IRk eules ALABHELISiln. 036 BHLEHaliomd e roup consi sting

of 3H, "C

Gradient: Isocratic
Flow: 60 mL/min
Detector: 254 nm

25 Retention Times: 1% enantiomer: 33 min; 2™ enantiomer: 40 min.

Example 1.4: Preparation of 2-(7-(4-Cyclopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic Acid (Compound 12).
Step A: Preparation of Methyl 4-Chloro-3-(trifluoromethyl)benzoate.

30 To a solution of 4-chloro-3-(trifluoromethyl)benzoic acid (10.37 g, 46.2 mmol) in
methanol (100 mL) was added concentrated sulfuric acid (0.51 mL, 9.24 mmol). The mixture
was heated under reflux overnight. The mixture was allowed to cool to room temperature and
concentrated under reduced pressure to form a solid. The solid was filtered and washed with
water. The solid was then stirred with saturated aqueous sodium bicarbonate solution to remove

35 any residual sulfuric acid, filtered and dried under vacuum to give the title compound as a white
solid (10.18 g). '"H NMR (400 MHz, CDCl;) 6 ppm 3.96 (s, 3H), 7.60 (d, J = 8.34 Hz, 1H), 8.14
(dd, J = 8.34,2.02 Hz, 1H), 8.37 (d, J = 2.02 Hz, 1H).
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Certain isotopically-Ilabel ed conpounds of the present invention are useful
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process. Tr?élofVPCi totcogltte propstemprratursrané stirfedrat wmitérapesatyre overnightt @h@an(wre prom de
to the corr Ll (o Iy i a Pd
catal yzed rrg)gn%? :}g!r)r 1&: éﬁdsghlfcgﬁ;ﬁé)!ﬁjl bg}%l%t & eQE%éér?%%E&rléﬁ%r ﬁgme?%ear yl
lithi udP i rergamec qutrect saewashid with saturated eqnewsrshemmd’ecadxonﬁemwdncgried|0tvrrn [e.g.,

anhydrous sodium sulfate and concentrated under reduced pressure to give the title compound as

an oil (1.16 g). '"H NMR (400 MHz, CDCl;) 6 ppm 1.55-1.63 (m, 2H), 1.69-1.77 (m, 2H), 1.82-

1.90 (m, 2H), 2.05-2.13 (m, 2H), 3.37 (quintet, J = 8.59 Hz, 1H), 4.58 (s, 2H), 7.46 (d, J = 8.00

Hz, 1H), 7.52 (d, J = 8.00 Hz, 1H), 7.61 (d, J = 1.52 Hz, 1H).

35 Step E: Preparation of Ethyl 2-(7-(4-Cyclopentyl-3-(trifluoromethyl)benzyloxy)-
1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetate.
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(CH3)3SnSn(CH3) 3]. A representative procedure was reported by Le Bas, M-D.
and co-workers in | Labelled Conpd. Radi opharm 2001, 44, S280-S282. WD
2010/ 01134 6RCIVIIEA609/ 004265 A radi ol abel ed S1P1 recept cvmarsrzmnmmdﬁ)f
Formula (la) ca r n|n nt|f Le
corrpounds. I n gnlhe? %ﬂlﬁt e ?ré}h% ZSQ h\Xﬁ °x§ t h42§¥%hggr°°¥c Opcfmatﬁ]]f’ f\{(ec? ﬁ%cetate
(i.e., test(500mz)0nth) momi) abé4e§cm¢ruraabyl)ﬂmyelo;testy&@(hﬂhyromethyk)bhnmel()lsadl ng of
the radlolabl te the r oF
Accor di ngl Yo @h@ggbm‘r ’tnwlf:%fmg? adgeérﬁ??)‘ % onaé% Oezgﬁg'{rhe) The

"radi ol abel ectur©wpxodsinreld atfrocﬁommpleau(rd: ayerniftosfiltehed tllmough (Eagltet PoaridlvencShtraA4d
receptor directly correl at its bin f ab d
conpounés oLf“% He uce et nveer ﬁ%lcllu(? n b u%tdctd%"t@)fl‘cgf ﬁi%rt%ectgletCSPpoﬂnﬁ a%th}%
enbodi ment miﬂeoxléslsglrmg) COMB aund 48@S [MAH]" C50 | ess than about 500 1.1M in

anot her enbodi ne, | ab Jed oS tha a t., 100
JIM in yet anot%@?k ﬁh T rr't%"ﬁt(’fg'ﬁ??‘qu‘ﬁ Fye'gngl% Pﬁ%%e“é O’fygé’%’%'ss
t han about t‘e&alrydvbcyclopyﬁh[h@:mdbllcﬁayl)a&moﬂudent t he IabeI ed corrpound has an
1 G50 l'ess than apo%:tgﬂulqon oMetsﬂ zt clill)rlﬁn%fg Igﬁnrt]lu})rgrenlem %e%%l(&gfgtl 263? t | abel ed

i nhi bitor has an ¢ eSS he

di scl oded rtenﬁgﬂmc;gzl@nnta[mmdtﬂ)ds_/l)mdtdte (&Sdong Oa)pp)mnmmmhmxéfdcssbemfof skill in
the art base i f t hi |1 be
recogni zed, %H H%P{le etrta ﬁyedl r(%%rta% ?m;[)‘?’ ‘évatﬁrr ?e'%’f) ‘ivansv gﬁiﬁérawnot be

performed a@y.7may; t)aémtnarol)n"ﬂhﬂmmnmé wis siiered atfrodnm teaipyrapet ds\recrugtmbefSthae nce.
Addi U onal Qb 61,96 o AENAN BAGSANINIAKS LS AEALIIER 0f ol LAVERN Lo, W |
becone appare efhose SKi'l'l'e HARUSY u o &%aRhat on of ' ff

fol |l owi ng e”lerqngams: la)hewes)dlr;ed\ercahhgair@lmsmlmdwdﬂuet coroentratddwsdar adduved and not

i ntend to_be eses of d of
e Pr a8 onPrfiauts il i ddinad ba il T R (TR ok w I MG RS Sl ol RN °F

i nventi on awa fiteodro give Fegitie esnBunhéhascaigght pinkbedide2 4. hmg)/a,l(]l\ﬁ)bze§ 458de t he
sane defi ni i ans. 1 ASNM rbtﬁ? t i S l.asur h 0 u of the
i nvention a hei'r séﬁg(hoteses@{r@gfdﬂ)ﬁ? m% ﬁ&g a@d?'g(}lt%hgm%l g\g/i\n?ng
exanpl es. Thel (mol3HpM. Hgdeéxanpd.es 8:9r7élzptHWi2 d%ﬂ 78 Gmf 4H) Bi2t-3@8{inE) hél-

i nvention w i ng JHER h u

t hese exarr\tl)\%' %fﬁe@% rtdA 4/(méﬁsicj;l B%g%er er rllh g})zr(g }ang ?gltrz f}B J<Z;1r?§e(sd|‘1arred

accordi2ig t.H=t8l7e BildNGHl (& Vs 90 Hz, ZH),CBKIJdehBB@WHZl tH)a7\7@(ssilﬁ); 1@.45)(57. I n

certain ins{}a)v\oéa? &,g)nmjn names are used and it is 30understood that these
d

comon namnes ecogni zed by those skilled in the art.
Chem stry: Proton nucl ear magnetic resonance (1H NVR) spectra were recorded

on a Bruker \(/)a l%gvgogm qlﬁl{iﬂ?d with a QNP (Quad Nucl eus Probe) or a BBI

(Broad BandR 3 gradi ent. Proton nuclear nmagnetic resonance ('H
NVR) spect r@olwaneloahs (phatse cpmpdet:lvecﬁhnal@ 050 X\v@drom-1DO2) jemparpipledize BBI

( Broad andEl Eﬁt %ecl)?tﬁfﬂﬁﬁ%(%@aﬁt xang‘c%ﬂi‘alt%%!g 030344 ’P}§Ag§ §)35gi ven in parts

per m I ion e re5| sol veéen i gnal s ref erence. NWVR
abbrevi at i oﬁsldamelsugetub as foll ows: = singlet, d = doublet, dd = doubl et
of doubl et sg t. s bfjRlet, d = quartet , m= mul ti pl et , bs = broad singlet.

M crowave irradiatirons were carried out using a
Detector: 220 nm

Retention Times: 1*! enantiomer: 38.9 min; 2™ enantiomer: 48.4 min.

30
Example 1.5: Preparation of 2-(7-((5-Isopropoxypyrazin-2-yl)methoxy)-1,2,3,4-

tetrahydrocyclopenta[b]indol-3-yl)acetic Acid (Compound 11).
Step A: Preparation of 2-Isopropoxy-5-methylpyrazine.
To a solution of 2-bromo-5-methylpyrazine (3 g, 17.34 mmol) in 2-propanol (14 mL)
35 was added sodium propan-2-olate (3.56 g, 43.3 mmol) and heated under microwave irradiation
at
115 °C for 1.1 h. The organic solvent was evaporated before water was added to the residue.

The mixture was extracted with dichloromethane (2 x 75 mL). The organic phase was dried over
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WO 2010/ 011316PCT/ US2009/ 004265 Smith Synt hesi zerTm or an Enrys Optim zerTM
(Biotage). Thin-layer chromatography (TLC) was perfornmed on silica gel 60
F254 ( Merwl)o1opneqar atory thin-1ayer chromat ography (pr @pT/asS@)ooxwee6s

and cQ | um

f d on,PK6E
Chr onet ogr B AL S FRa 8 s oshede dTPeihESa KT HuPHe fEL] g1 e0,
0. 063- 0. 20Ghmafdeeapbk Jo. gi tevthpitteadonrpourElia a beevnsoi U dey). [K@dS e0= pﬁ’jerSMfIé on a

LB spec: - FoPErIRRNRHE coqianru 22 Ra g s B0 2&.%'525@233%%4%? Fer
SCL- 10A VP,7. 9 UV- De SPD- 10A VP, S I

Aut osanpl er: @msrmﬁzw (QGH) Lea t(é;lt g:mf ﬁg%‘fs S. ec!t ?gm%e?ernCAPl 150EX
with Tutbo Ion mﬁé %rgﬂ??gon fgk P%E()éﬁs?et ta?:/ﬁ mbgnally%St ;L 2. Exanpl e
1. 1. Prepar ati orA oifixtire o72-{s8pioypayes-ethy Ipiyfakine (OR50 ighD&Y HzZNB®X/2931g, 2,63, 4-
br epar at | oG By PN 230 B 165 SRS ) shiehS 5 SETRRUR diroh BRERLIB AR Pt o

15 To a solafiNBSwasfaddidhVie raacamomymhrepmmhamamaddﬁoemkameo(rﬂabéﬂregt w&97 mmol )

and et hyl 2 br nmoacetate (1 6 n.acet one L) was added
0008 ( 165 §0% BRo Rurtereleh A il erk O b GBS BB i) "The
solid was fdohcteﬁtmeh mfd'ér \amﬂmﬁ He fdsidbewangxrtﬁakbym gebsiheth otirdrhataggihone (3 X

100 nL). Theveft {.1 e centrlaélg ﬁnd the resultant liquid was
purified by*¥ 87l § 88‘1‘“ sﬁ "3 Give™Ble title conpound as |ight yellow

|1I ggl ((jt(Sj 7 Q) .StefOVEPraparation oL 24-§1- QS{IMMpOI%H;EW§%4MIBA£)-;,MO3 ?) (? H;)pm
-2, m ,
2.06-2.15 (‘ﬁ%’a'?%ﬂcyc'fpﬂég[?]‘%@%%ré' ﬁ)“"‘2355 2.60 (m 1H), 2.80 (dd, J =

15 2, 2 09 Hz, Inthyl 2Z7&5dx()xlﬁ,l 2,3 4=tetrghydrocitl ¢enthibdjindal-B)yl)adetO Q35 gJ0.£357. 14

Hz, 2 )
e AR o el oo 0aR 0 BLSR, By SR AL RP 0 5 ) e

1-(2-et hoxysnﬁema:tomdn;eh))erzame(focyohm[Tenhlanma'e laO(XSG aassad@&‘l)a @hgiond0B mol ) in
HOAC (500 mapncfi:th 12\' -1'5!)01 p(oxg)grrazu)e ((\5\@ %alt g d) %%HQOU%H{L? f‘llil?d wa-lrsh %get? | vent

was renove §ire and' The T ESIdue "as par foned ween
Et OAc (500 awtc)onatmﬂpe:rdxﬁﬁ f@rm fFhg solidsjwere usmdvay by filvasors @pafikhedvaaparifsedthyact ed

wi th Et OAC .conbi ned or icla re washed with 1120
(300 n), bé]i%“nde(to(%‘ff(fm_ﬁ% (?E{? i'ed 6V ’QPyﬁaIQ%adrbmeélaﬁég%g‘g \éﬁg and concentrated to
yi el d the ttetdhgdroreippemabhsdod3 whadetates@ll inth). (mhgésteiﬂlfksdwéﬂn( dioRnbR8 CPC13) &
o 29,102 Al il 30 St i 5 S5 e i 2200, 0
15.7, 7.2 H?eforé—H)nie afdeotts LiDH @Y, -200LEPwhs addEL Bﬁfrﬁ Wgc&ittm@dmﬁl 1 h. To the

2- (2- Oxocycl opentyl ) acet at e. 35To a sol ution of 2- oxocyc entyl)acetic
aci d (23. 6 mgactiopEixyeWps pddedater Utoemb) and s rezchorpmpityre wasacaH H!zl Souith 16. 28

g, 166 mmol )N HherHeeskutedits paRfidd by PP Iue R ghk%aﬁeeﬁheteeﬂﬁsudd%L'yéuows%h@mht The
reaction mxture was concentrated and the uid resi due was added into

ice- WD 2019 BIVS TEPTHFLERIOY] DEUDYR «ﬁ/ﬁ? MHZ( Q@@lahiypm T2 (here@dsHAikDur
was extract geb g {3;% Dﬁ')/lz(z% 2<412@10 1Fig)2 561019 GO ) Nt pmﬁguﬁ) Isawgs SHIY. -

washed wi th H20 (1 é dried over ecant ed,
concent r at ety LH) |6e7d (@rr{dé? 83’/5’6%?84 f 1k §2¢ (f’ejhgtff%{%éﬁ’?)@t?ﬁds a8a’ 1 ght

yellowluquggb(@zm 210087 (s nggs = 171.3 [M+111+; 'H NVR (400 Mz, CDC13) 8
ppm 1.19 (t, v |-|) 51.50-1.62 (m 1 H), 1.65-1.80 (m 1 H),

1.92-2.02 (m 1H), 212(dd J =16.7, 8.86 Hz, 1 11), 2.19-2.29 (m 2 H),
g H5°>0 2344 (Mandpiél.6: Prefaratifnlof 21(7=(f33<%a¥8.4 (Zrnﬁudi‘émetlab&y)bé’nz%xﬁ)ql 234= 7.14 Hz

Step D: Preparation
2- (7- Hydr ox‘;?trﬂhyidrscy&l"!’%’tt?'QH?G?'U”CX}HCB‘&K‘E'&E‘B‘P'PHU’(B‘I" T3 yl)acetate.
Step A: Preparation of 3-Bromo-4-(trifluoromethoxy)benzoic Acid.
4-(Trifluoromethoxy)benzoic acid (2 g, 9.70 mmol) and iron(IIl) chloride (1.574 g, 9.70
mmol) were suspended in nitromethane (20 mL). To this mixture was added bromine (0.497
35 mL, 9.70 mmol) at 0 °C. The solution was heated under microwave irradiation at 110 °C for 2 h.

The reaction mixture was added to cold water (100 mL) and extracted with ethylacetate (2 x 100

mL). The organic phase was washed with an aqueous solution of sodium thiosulfate
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102- | odo- 4- et hoxyaniline (2.0 g, 8.03 muol) and et hyl
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pH 2 with 1.0 M HCL. The aqueous m xture was extracted three tines with
ethyl acetate. The 20conbi ned organics were dried over sodium sulfate,
filteredwoadomoneant rat ed under reduced pressure. The resirdiseocosmss2ptirifi ed

b I t h it
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added. The react 4%}11&3 Qﬁﬁfﬁl&v@ﬁe{% glr#é'lgth 018 42 Ilﬁ‘n{:lch was, adde(pm amzrﬂl The

reaction m xt ure andwa
sat ur at ed apprEme $ tb@dylmhiomdc €0buin7e mnibIh)eThmamen smtturclwasl stw&sl adﬁO Wilfoover

T R
Hz 6H), 4. GRufnsto g2¢d)the 4l Snippent Bta, comrlessaiqmd Hz41 g;H)H NMI@@OQ MHZ.J CBCR) & Hz,

731 (G435 By s6rhitB o G, (4 0 = 2.3 2 11D).
Step B: Preparation of Ethyl 2-(7-(4-Chloro-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetate.
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Step C. Preparation of Ethyl 2-(7-(3-Cyano-4-isopropoxybenzyloxy)-1, 2,3, 4-
t et rahydrocycl opent a[ b] i ndol- 3-yl )acetate. 30Et hyl
2- (7- hydrweypet/@1864-t et r ahydr ocycl opent a] b] i ndol- 3-yl ) acetisb@9/(0042837 ¢,

4.77 mol) was djssolved in esi ym ca te (1.55 :
4.77 mol) was JeBEdure ﬁ%hﬂ@e@thp’é'ﬁx}‘nl a@t{ﬁ' %ﬁ' r°§¥#‘l’ﬂcﬁtﬁfb ‘Pd(ﬁ&cﬁmapﬁﬁﬁgpgt ure
for 18dmdn ’?ﬁ:d 856 fredoly01 -eRBloby {chioforh S R)-PRERY&REMNZBY ) Hehizehe (240 nfy, 04SmMmé) MOl )
was adde

e reaction nm xture was C for. 2 before it was
cool ed to rBBRFSIHEHFERCRYE K> MEE- 8ﬁéff’é‘?°6)g‘8r[‘?§g%%rﬁ‘¢)t‘t{ﬁsét‘%a‘f‘?‘1‘? EPeEF U ough
Celite(r) amierB lagysf llnbﬁercaetuﬁn\sﬁsm?a& @eNHENV. S%trﬁdolyﬂﬁki‘d’ddéd?@klﬂt@ﬁdlr@ﬁgeﬁﬁw e. The

residue was purified by silica col umm chro the title
compoury (f‘dé‘?‘”@i’)lz d; themixture ?’a&e’&?steéw[“ﬂlﬁ gnd W{)%é@“ %%fgﬁr 5 ppm
(40, 3 = 10 gi g T A a0 ﬁ(’s‘a"%%‘% bho 2 B8
(in 4H), §h§%7ﬂa@g?9hx Ingiverfe titke cpgmpgurskas ey “21% d(23 é?&éﬁéﬂ@/ﬁ WLIE ke,
11, 5.00 8[M+}ﬁH)‘H1\er8 ob@lﬁaz tD‘C1§67p n121§9(H%r 7liz4hz ﬁ{)%oézﬁﬁZ(rﬁnnH)ZﬂL 7.20
(d. J = 8. 111) 8. 7 1H), 7.64 (d 0 Hz
1H), 8.45 (%34 @HjH),87ép- &g(mpﬂlébéﬁéﬁ sgr(nble) 3 5% 25 (m, 2H) 5.10 (s, 21D), 682 (dd J

2-(7- (3o Cyangs 44, $HP%®I@Q&<YJ@?5HZON¥))7Q1 ?dd3J48 8,0.32 Hz, 1H), 7.49-7.52 (m, 1H), 7.58
acetic Acid Et hyl

5t et r ahydr ocycl opent a gln ol - -

2-(7-(3- cya(ﬁ% 758&1%713 ﬂyﬂe&‘h@’l i/?ZHZZHQ &ﬁ(ét%)hydr ocycl opent a[ b] i ndo1- 3
- yCQacetate (1. 33'% 6;9(: Bre Era%m?lo}z-wméyééﬁﬂxyleﬂ(rhﬂuWoﬁiémbéx%ld}w1 asgd- 1.0 M
aqueous Li OH ( was” added he reaction was stirred at
room terrperta‘tr&‘%‘r?‘tyﬁloﬂelﬁalahﬂdqlﬁeﬂ)%ﬁm%‘ﬂdto 35 C and stirred for one

addi tional hour. s Al oEQR}1I2 hsehmp tHARREmath SR 31 183@i on was
l0acidified to §H 3 Wlto QJ, E(Q( njtt artltloirpll?a nzytl % en water and et hyl

acet at & THerady ?ﬁcmewbbn%%rww%@omeo Abuseey Q%%?ycwa@wgmclﬂé)ct ed

twi ce with gbdk (esRtiatrer, The., @@rmhcmeqn@m(&laat)&ywsgmq@bﬁﬁdﬁma n§g0§||8¢m
sulfate, filtered and concentrated to give the t| m)oun (1

. 23 Q).
LCVB nfz = M) werp jiwrsd under tefhuyror 140D TREpxtysRmes b)weét tp raom teaﬂpe@mm 5.9
Hz, 6H), 2. %@w&t@r(ﬁm)h{?ﬂ-m@l %EL) ﬁﬂtﬂmoh Eydila”te go ik, @6bi¥mmlab+)were2acﬁ&1 And7 (m
411) 3.41-3.51 (m Q I—(? 211),
6.69 (dd, Jnixtuge wassgm qllioorrlﬁflperé fo(alh Tlhe-‘nlét‘%‘f‘&spuﬂ!ﬁﬁ by7HI1 (Fé]a"tlﬂns- 8.6
Hz, 1Hpg 7. e%ﬁtafn%g odtctBvede i)'z%lﬁe& I51)1&1 IMZ\QH((@ ,and]partlﬁly%ono%nt;;dtédz Thelfdiduefwas6 (d,
J = 2.1 Hz, Resol ution via Chiral HPLC

1H), 1H).
20Col unm:  rfFfrAREd ‘ﬁ'ﬁh%%l\’{fr @ﬁaﬁlétar%}l&h rTéeF exgeniegyvers ANEsRyRHMER):. Sjergdnd
particle siggcdatritedo: glvzgtl%‘th’ﬂ@%@ﬂl?&%ﬁ% b $RREPRBRRIolid (U4 mP). DEMS m/z = 472.2

trifluoroacetic qmd G adi ent socratic Flow. 60 nL/mn Detector: 254 nrn

25Ret ent i orMriHHEsH NMR (4007 STRG L) 53] 38-1.90 (refdhi § Birk 35S (m@H) 2l 1-EkAnpl e

1. 4: Prepar(lﬁ{ han 298.2.65 (m, 1H1 2.75-2.93 (m, 5H), 3.56-3.60 (m lH) 507 (s, 2H), 6.84 (dd, J =
2-(7-(4-Cycl openty1-3-(trifluoronethyl)benzyl o 3, 4-

t et r ahy@r oc%/%lzédéhtlﬁk B190rkéd1= 34 Jiz) Hbe? LE (T S- S(%Er’rﬁ«})ﬂrﬂ? (4.2)= 8.5Hepl IR

Prepar at i ony &f (ML BY lHA 1) 90 @, 3=(1tfoZI1qgrg)fm(fhm) benzoate. 30To a solution
of 4-chl oro- 3- (frlfluoromathyl)benzmc aci d 0 §7 g, 46.2 mmol) in

met hanol (100 nmL) was added concentrated sulfurl c acid (0.51 nmL, 9. 24

mol) . The wp{pi ?9Vﬁ%p£l%ﬁbn?9f#m@[(ﬂyﬂfoh&% loﬂﬁélairﬂﬂ%roxﬂ'&ﬁylfﬂeﬁ%;ﬁﬁ N pr essur e

allowed to cool to roomtenperature and concentrated under re

to forma sloz,M-ternisydwwgvma{bhmlq@néﬁc%&%@wwﬂ A3nat er. The solid
was Lhap sti 1 esih hpRRLHIRAGH ERNSAKH-HNAIIIIDLEDLUMIR R 0ROhDb ldyb -

renove 35 any residual sulfuric acid red and dr| ed under "vacuumto
give the tib é%%ﬂtydmyglgpealt%h]l@@@drl)aeetetfo 18 g). 'H NVR (400 Mz, CDC13)

& ppm 3. 96 (s, 3 Botbothr. @ Ricads bzl ~.8.34, 2.02 Hz,
1H), 8.37 (d, J ‘Eﬂnzmz‘e@ > QW oAy i e L e 51 o B:

Prepar at | ontemhyﬂx@miﬂpema@@40&5@@9%@(5&%&, 0Ud3 smeDnprrkidne §0.647 mL, 0.563
mmol), diacetoxypalladium (1.264 mg, 5.63 pmol), biphenyl-2-yl-di-tert-butylphosphine (3.36

35 mg, 11.0 umol) and sodium 2-methylpropan-2-olate (27.1 mg, 0.282 mmol) in dioxane (3 mL)
was heated under microwave irradiation at 120 °C for 2 h. The mixture was purified by HPLC.

Fractions containing product were basified with 1 M NaHCO; and concentrated. The residue
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To zinc(l1) chloride (0.5 Msolution in tetrahydrofuran, 88.0 niL, 44.0
nmol ) was added cycl opentyl nagnesi um chloride (2 Msolution in ether, 20.5
m., 41.1 woobjoo1The resul ting suspensi on was stirred at PCoarseeoeopesat ur e

for 1 h. To the ab sion ed net hyl :

59 chi or o 3% FEFEIASH BT TS bEHS B G O GEAS s st TSR FFIS: ¢ e 1 -
but yl phos phiné ejrpelttagditegivé the 3ifle gompbubhidiasavohije salid (10Bhgd)eDBat/1+ @87.d he

m xture vvaig{lgﬂied under reflux for 2 h. The m xture was allowed to cool to
room t enper e, quenched with saturated aqueous sodi um bi carbonat e

sol ution and fi |Stgr BdPrepivatibn bof 2-¢it- e-my&oﬂmhrlaﬂ)-&dtrmniohoxﬁéthyl}beaqe«h@b-e,z,sl'he
organi c. | ay, dried us, sodi um sul fate, concentrated under

h

reduced 106Fté§l\§lyﬁf%cy§lﬂﬁenﬁa¥ﬁ?(ﬁ%"ﬁ&?c%l 949% gel col um chromat ography to give
the title conpouruh stitiamofdthyl QZ?M(;gr)rohdlﬁ:I\l/Sl)ﬂd @rifuczddetRyljvhidyloxy)-H2BMR (400
MHz, CDC13 6 - 1. 2
2.04-2.21 % a%ﬁ%y"&% %[%%"d??bgg’hi‘ %“Jf\% &ngméﬁb %A%P%?Waﬁer&é}g]l HzH)
1H), 8.13 (3dﬁ1) 11101{ Byddate (7168 /g, 42183 firfol) Bas2ddeds A ftdrH)irringtaefpofa: terﬂfewaéﬁruon of

4- | fl th h f h | 15T, t.

ot byl 9 oyl BaMEyIvas Y TeOOTTHES AL oot B e RS M s &

1, 4- d|h m%an?m(i 200RCI1Dhe weaniad derd dhied dmeuMgBOr,(ﬁﬂtyxtdﬂ hxd&o&@dn&htb?m) divd thé tithe fI
t et rof ura re og e 1 ux
for 3 he SHREOMER APk S TR b3 s e e B Fr i i
careful | y quBRCEC;)W gpkh 11831, Bﬂl(tﬁ‘amﬂ 92, $@ xmum,nzdim t@ﬁ(xﬁtlHTm?HWI gamt ; c lTﬁyer
was separ at eous er t ed with e ate. The
P0conb ned Apgan 1 Eyaid ber 2 il aburC ATl Loafiad Bl Fh F
concent r at exb1ugageH), 7a9ye,ed v EIS,SHI),ETWQMPM BBIERO2 bYZSiH) ¢.86 gEl =0 MM

chr omat ogr [ the title conpound as a colorless oil (1.21 g).NMR
(400 tl é%%%‘gsﬁgpm 1.56-1.63 (m 2H), 1.66-1.77 (m 2H), 1.81-1.91 (m

oH), 2.03-2.15 (m 2H), 3.37 (quintet, J = 8.00 Hz, 1H), 4.71 (d, J= 4.29
BZ PI?;% ’ar ;tl‘fxgﬁnpaef 1. 1(‘ rPrepal_gtmn of% -(7- (g-lsoi)utyl-% (trlﬂuorometll_&l)benzygoxys 1,2,3, J_D 25Step
?4( g:hlcf) (r) 0 gﬁ?ﬁiﬁ))d-rdcyellbﬁélﬁg[bﬂh&&l-ﬂyliahétld‘Adi@ Em@mﬁt di?)ﬁu)lb)enzene
Ceided thronyl cHitbH Pd- hEe -t R D e r&grgcm@as@&%%do Sc
for 2 hobefydpectité (200 8gad H4BMabhol) vak Biedolied it DIF 1 xﬁnpﬁfdaidbﬁ@lz&i_a(il)%tdngﬂe@_.@t 4
room terrper ove e m.xt e I nt | an e
for's i n JBkdr 2 AL B Lo e B BNl HA e O F S P i The
gxt r gct W&&eé/bﬁ&xh@ds stirredd ét&a(srtl t@tp?dnﬁqwmﬁs asDelirthied b ﬂmcbd afkat ﬁm‘:{gl fblrt24Qf,l,

ried over an sodi u at ncent r at u . ressure
Lo o1 ve. theSPrb e HahHE et i aRaeie T8 T re I Tea B et 55 g
ppm 13557 1(0681_e§] 1t:Tti eroariﬂgemp'bléﬁgeg anl_g 1. O(MTD@EISSnéﬂ.) zﬁﬂ-déokax%l(;(dgl) v addé’d Qgc %Sc'lt%';( m

ui . = 8. . | . = 8.
, 7?%2 (‘%’,S SH““:dt A 1o05 eyperaiyge f"%z.lg)id”@d},‘enfC’g}%T.‘%‘g%% ,W“I‘a)l‘.(ﬂ's‘%ﬁh&ﬁqﬁ“‘“

Er gpgr Zt |t o] ?ni@fur&h}dxtrﬁ:te(d?thx(eéﬂﬂﬂ@%ﬁlpliﬁﬂ?ﬁl?ﬁe c(oh{ohrfeh uang@mdwdlr)ebemybmum) -

, Z2,90,4-1elr 0C 1 NAO ace e. . . ..
2010/ 01131655@%}%/’3!@5% %‘%‘I“Ph e ‘168“%%%&) FUYT ghe Giday g purified by silica gel
(2)- (1 53 hydr f);@yb}uhnz:hﬂ)nﬁt(fgﬁiphﬁtwpgbﬁdwhé ﬂﬂ)@ﬂﬁr&ak)bdd B8 eik). 3I-CNIBeet-ad46. 7([M:H] " 1Y,

. nmo - [ - L= or. )/ zene
(152.0 . WAy BT o e S St T i n B PRTESIS
0. 231 nyol )2. 35T(hae Ja x:tsum) masn;tzi 60LETh (@, GHpgmrztsesmaf aﬂyrsazqyanmmgzht(dd J—
filtered thr Cg nd cgncent r a% fj Sunder reduced . pressure.

& dhs Lt A

resi due was® Lok H@i o 1 1”[‘I8e7 %rlrﬁbl]rfﬁ (&s’ agp?{@h]tH)p'{ ﬁ7<(d0| I

(38.7 np). J-;CS@HH 121{),—7.45@1,5 =[1MHiE, .1H), 10.47 (bsStBY F: Preparation of
2-(7-(4-Cycl opentyl-3-(trifluoronethyl)benzyl oxy)-1, 2,3, 4-
t et rahydrocycl opent a[ b] i ndol -3-y1) acetic Acid.

Example 1.11: Preparation of 2-(7-(4-Neopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-

35 tetrahydrocyclopenta[b]indol-3-yl)acetic Acid (Compound 15).
Ethyl 2-(7-(4-chloro-3-(trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[blindol-3-
yl)acetate (200 mg, 0.443 mmol) was dissolved in THF (7.0 mL) and neopentylzinc(Il) iodide (2.66
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To a solution of ethyl
2-(7-(4-cyclopentyl-3-(trifluoronethyDbenzyl oxy)-1, 2, 3, 4-
10t et r ahywiocoyaiiogent af b] i ndol- 3- ypacet ate (38.7 ny, 0.@e80/usawdpoi2as a m xed

as aoded LTER fyapLebiepr T PR oo S SR L B Eh ity

room t enperadrelfidie®Vide Fdactitn higfued \eastshﬁedmxdsdmﬁ empaxﬁtu&cﬁodlé h &xell then ypddmdd wi S0h 1

N 2aeous 1L il ko A, Bk AchaSubASh i AESLEN DR OB bk

15pr essur e @tthedédcach mixelee wisididtinto FME. Tharenctiadg vedseltveas atxﬂdi tedrddin maipemnﬁa)

pi o 1o 58" TONEOH iRy oiskatshSpihge < e oty Rhe: hkees ) "

ppm 1. 56- 1. w8 a(:lﬂ"iﬁeéH)th I:D MO t<8}7H Gﬁhd SAthacted thee- tlnfés Bith (BIIDAB Hihe c3mBihed d:dt;actﬂ =

171), 5. 11 Y45 Ui gty sl 3 lea g eondertiysd e iefecdhipy e siiondsy

Hz, 1H), 7.p8fiédby RPUC. —'ThS pﬂﬂﬁdﬂﬂ“racﬁdr&)wer@neﬁ&al(zdd with sodBurf) Bickibonafelahii theh. 68 (d,

Resol ut i on i<t P> Wipyico M eibic aqiti he e iadre WS S ptabitblae et e

OD, 501X 50&paind 1Byer 2@s @asﬂ’(bcDﬁfohirﬁ‘ds@w&le&rZﬁElEﬂBAb layérRéas @eied evenbogundsuliaty

Dot octor S RAPRETERES st ar et e 4G Rt S e, T "

4218(471 En( 2 | 3z Exaop I+ 5 H Rgﬁp@oammcm;ch)sppmo 96 (s, 9H) 2.08-2.19 (m, 1H), 2.61 (dd,
SOPropox razli n 0X
Cet 1 anyar oo o CpaneH T Ehaas 250 SHES Ik TS 1ib A0S ARy B85 @ di 56 2.5 e

gr gpar at |50n1}g1;]7.|@(d s&mm@?ﬂj&mhﬁpwmﬁ;mm 3g(d J=8. OHlil'QE—B B33 (;JIJ?:GB 10{z,
- br ono- 5- razin , Mo I n 2-propano 14 L Swas
added dddi lﬁ)pia‘gén?zldﬁ%z}lgééébb1H}13 3 mmol ) and heated under m crowave
irradiation at 115 C for 1.1 h. The organic solvent was evaporated before
wat er was ded 't he resi due, re was extracted wt
di chl or onet gli FPreparption of %7656%‘?@% i 'é"'\RH‘«:?“’dBFC’%‘HY’(S’WFﬂ%%"" 8
201% 01131%ﬁﬁMﬁ%é@?ﬁdaMylmﬁfA&ate%mﬁddnﬁiﬂlﬁﬁd and concentr at ed. ;I'he
resi due was purifie silica u chro ra itle
conpound as a br—b'\‘ﬁﬁ"qﬁ %/m ‘1“%‘”@5 g@s pmd‘fégﬂ%%wl hl—iLgng Ud‘zkllgiz
%}13% 28 rlJEgm&{]ﬂHWRMoe Mﬁistrbdzh) 5%}112(29 299 (8, 1H83H).61 @d,10- 572(11(0er 1H),,

S,

122 gé?q(ww%} %( R s 10 EPRD 2 8080 = 8.7, 2.4 Hz, 1), 6.97 (¢, /=24

Hz, 1H), 7.22 (d, J= 8.6 Hz, 1H), 7.50 (d, J = 8.2 Hz, 1H), 7.57 (dd, J= 8.2, 1.6 Hz, 1H), 7.80 (d, J
= 1.8 Hz, 1H), 8.33 (bs, 1H).

2- | sopr opox

25 Example 1.13: Preparation of 2-(7-(3-Cyano-4-cyclohexylbenzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic Acid (Compound 17).
Step A: Preparation of Methyl 3-cyano-4-hydroxybenzoate.
To a mixture of methyl 3-bromo-4-hydroxybenzoate (1.78 g, 7.70 mmol) and copper(I)
cyanide (0.897 g, 10.02 mmol) was added NMP (10 mL). The mixture was heated to 200 °C for
30 2 h under microwave irradiation. The mixture was diluted with ethyl acetate and quenched with
1 N aqueous HCI solution. After the addition of brine, the organic layer was separated and the
aqueous layer was extracted with ethyl acetate. The combined organic layers were dried over
anhydrous sodium sulfate, concentrated under reduced pressure and purified by silica gel
column chromatography. The combined fractions were concentrated under reduced pressure and
35 triturated with cold water to provide the title compound as an off-white solid (0.63 g). LCMS
m/z =178.2 [M+H]"; '"H NMR (400 MHz, CDCl;)  ppm 3.92 (s, 3H), 6.55 (bs, 1H), 7.04 (d, J
= 8.72 Hz, 1H), 8.15 (dd, /= 8.72, 2.15 Hz, 1H), 8.23 (d,J= 1.89 Hz, 1H).
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A m xture of 2-isopropoxy-5-nethyl pyrazine (0.250 g, 1.65 mmol), NBS (0.293
g, 1.65 mmol) and AIBN (0.270 g, 1.65 mmol) in toluene (5nm) was refl uxed
for 1 h avoepiahizah 1.0 eq of NBS was added. The reacti @0TNS2G00/0@4268S

heat ed under reflux_fgor 20 mn f.0 ol ed rature.
The solids were T&hByELEPBIAtOP Of P’;ﬂy&% d&'ﬁﬂ‘\’,\?’ﬁg Yorerpet %S\'/!/g’é'%ﬁ‘@gﬁ??gﬁtter at ed
under vacuum Thio 4 aspetision blraethyl Bidyhredd-bydraiyberzaatg €1.249) I7W0mmealhfiromat ogr aphy
to give t h t | e ;

br enar at | orfig1oro e STERS Bn 5y Aunh o ewtaiy flieirstis (U RERCT mma),

t et r ahydr ocdicbe@sidtieyldnhihe (loB:nilLBl-Oﬂ thaoRand NAM—ﬂdnetlEzﬂdmylhopyndme (0.21g,1.75

2- (7-hydrox 4: etr dro cl,o ent i ndol- 3-. ceta 0. 035 g,
0.135 1gnnd¥‘3"]]21ﬂtb(§,§eﬁ1 3’8?1%%/73‘1 raﬂmiﬁ‘{f‘ @’C\K/%ﬁpémb Tsolved in
DMF (0.5 mlquesthed &ith H\H(huédusﬂ-mmlhtmmp'éhieairgu‘nﬁ: lhyer was separated and the squebust ur e at
0 C was added a sol ut.i th i sopr,0 ine (0.034 g,
0. 148 ol ) 515k R eSHHE e BRSPS AT PP oF O OBV TS For 60 h.
The solids asaydousenapiethinbyulfaie, tonadnirated uﬂ'd&ereﬂudeﬂlpwsalre/\aﬁi potfied iyaslichgelHPLC t o

gl);/gt regﬂzljr 6’-@7@1 %5 I Soﬁﬂh?'ﬁ(gé'\éaé @‘ Q%‘é?’é’t én‘f %ﬁ%‘}“ li'é ‘éﬂ% BIAMR %ol ved

i n di oxane Mﬁ@%oump@dﬂed(samﬁws(d,u&g g4HN,1HY B.37.(Hd, )= 8. §4 . 151K uHE was
stirred at roomtenperature for 16 h; before nore aqueous LiOH (1 N, 200
gL) was addbtf sf T rzrqzrﬁgz W5 continued for 1 h. To the reaction mxture was

al\lldagil w% er (1t Sstep-L: B%ai&t?nﬁﬁ@t&hyﬁg Gga%ibﬂf@cwﬂ?yﬂféhiﬂtafd ed to pHd3 with 1
yel | ow sofl (T ?7ué§?r§us‘°8%eﬁll?§&3 9¥‘3‘8§ ‘H‘ﬂf‘gfﬁ?%h!et\{glfﬂ?m (@%@gﬁ\g@ou%@é%:%) ppm
g- 324& gi- J mm6l) aﬂte&ﬂ}yd@kﬁran @0%58 gua&gdcﬂeﬂﬂ) Sllﬂ}yc:ll-@lex?ygmg%(ﬂlbroﬁllﬁﬂe s&lhﬂwn;ﬂ 53 J .79
m S, . , 5.15- 5, _ : =
8.83 H3> H?tfaq’éi@gm(%& flIﬁL 68 1ol g“,d lﬂs%{f?"sﬁg’sty%'?spfrnfip,(“m@“é%?%‘é,% giéi& 8. 30

(s, 1H, 1Qm%31) @Sroorh mpeddhimy aIH@|nﬂxtillre6vas Béﬁélﬁ[naéﬂ r@ﬂhx(ﬁ)rZ h. The mixture was
2-(7-(3-Cy trlfluororrethogl‘}l/%ben on

t et rahydr OC{I]L?PVB‘E) feal By EMPEale) deeagtied VA Sﬁt“r(affgr‘?ﬁ‘belﬂ’ﬂﬁsoﬁl)um bigarhonate
Prepar at i onsoQutios ardl flfeBeddhiolig 1165 OReefiltions Wab etzoted wAk eflyl acetate. The organic

4- (Trlfluoroneth benzoi L.c acid.(2 g,..9.70 nmmol nd jrop(ll1) chloride
L e e B B B e e e Febrofil e sieh afd); o

M xt ur @0Waspuzigid@dy L‘il’l&bfgenﬁ)hﬂlﬂq &9(7ma35grﬁlihy t&przﬁdm |t1)le adimIQ)uﬁH askH@iloL4E).on was
heat ed under_ m crowave irradiation _at reaction mxture

was added t & RYR(4GEMER €RED) ?rﬂ)mé%‘léit(’f‘la@e&“%mléﬁ (’é‘t ‘Fﬁ/)l’ LEL & En (D 100

nL). The orggi gs , 00653 VR &R eI gvg 93 FH)AALQUS =334 HZ, om), 0fi 7 el @15,
thiosul fate WO 2010/ 011316PCI/ US2009/ 004265 pent ahydr ate and brine. The

organi ¢ | aykf! Had Rohtddt f at ed Bandt he resi due was purified by HPLC to give

EQS& 'MZ'Z e Eﬁ%‘?fé”%‘é @P@e?ﬂ%ﬁtﬁ o?Ql(!‘ﬂloﬁllxﬁ-SQ(h)édﬂe%tﬂl%enz&&?d@ [MFHJ H NIVR

114). %ep B: PrB‘b%FOA‘Et}OBr?f aﬁt(h:g‘ %ysaﬂe)%yflw?q(xvhbw;%ﬁ@ﬁ&{% Béﬁ%B‘F‘P‘)AE M

53- Br onD- 4- {ibahé t%Qﬁ]QWﬂisQ@&e\ﬂ)mm& bevehyliridd sdtuttbn i teBahydrdRickn @M mL, 2.46
cyanocopper (0,572 g, were m xed in N methy I-%)%yrrolld one

(NVP) (14 nepo)THhe rwwfwaé *\ﬁ%}gd Wé‘ﬁ’tréﬁ“’i 1or 25 B dhpiirie Yes qrdde P ot 289 [y The
reaction wWaguefldiHed wal 1M adme@llsc}tt’m@meﬁ@td&aﬂfetd;ﬂfﬁ@ A¥te} the@aAitibE4MYinveSutRdded and

the m xture was stirred wgorousl for 10 mn, The solids were rem)ved by

filtration. hyREtYE§anpHrarisg apth gl aggl %fﬁeﬁlwgaﬁw\/l@teéwaf(i@é opgryankyggpus

concentipat eghdiuk{kliTetef Rbt st cdafdePietickd pdssade dlPblrifidd bYisMRa Ed1@olinh| € conpound
as an off-white solid

Pr epar at i onchEImasography F‘b&r)???\gfgﬁﬂgil)ﬁ.}lg I§°%¥isoluf’n‘{l ?Zﬁﬁ;‘?’llz‘}%éf’lr?ﬂ)&%gﬂ &4@&%&5 l"?zéz. 216.5
[M+H]"; '"H NMR (400 MHz, CDCl;) 6 ppm 1.23-1.33 (m, 1H), 1.41-1.52 (m, 4H), 1.76-1.83
(m, 1H), 1.84-1.92 (m, 4H), 2.90-3.05 (m, 1H), 4.70 (d, J = 5.81 Hz, 2H), 7.36 (d, J = 8.21 Hz,
1H), 7.53 (dd,J=8.27,1.71 Hz, 1H), 7.61 (d, /= 1.39 Hz, 1H).
35 Step E: Preparation of 5-(Chloromethyl)-2-cyclohexylbenzonitrile.
To 2-cyclohexyl-5-(hydroxymethyl)benzonitrile (190.5 mg, 0.885 mmol) was added
thionyl chloride (5.0 mL, 68.1 mmol). The mixture was heated at 50 °C for 2 h and then room
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From 3-cyano-4-(trifluoronmethoxy)benzoic acid, in a simlar manner to the
one described in Exanple 1.3, Step A the title conpound was obtai ned as a
cl ear oi IWOLZMmdm = 15218.2 [I\/HrHr 1H NWVR (400 M—Iz CDCIaysztﬁ)m;mﬁﬂ 81 (s,
2H), 7.40-7.44 ( |%767771 I(—ji) éss(

Pr epar at | orferalrer%ureem lsbtnﬁlemxyurwe% puradigp SWFH i}méﬁ%édwrﬁeémmre

5- ( Hydr oxy nidskytricted withrdidhl dierh @i hmé)b}éhﬂml@'&f fwhd dva&hédlw&l’é&ugated)aqﬁ&hs mol )

was taken up.in tol ueneééz_ nto(a{, gnd t hj onyl Ior| e 303 mi, 14 mmol )
was added. SPRRTHSHIRES sRiopofisdroser BbyIrs TP Wistas COWP%%‘%\%’QC added and
t he mi xt ur eed@sd ﬁxisi’m%% ﬁdvﬂd‘: tHa nhezs@ﬂ@ﬁmd & witife solid (187 0eng)rIgeams &% V8341
treated_wth agueous he or gani arated, dried over

cacer S JarEHt R R o0at a b B L2 b (e (WAL P b i b g as
| or | 13

Z;gp(r)nr 1e35(n4()lm (1388Q 91!1)%411})(%3&’53@'_05 (m, 213554%5%%1‘(1%7 3{&3%6@1’49 1%4?27(55(2@@ )

7.68 (s, 1H= Q%st%ﬁizEleﬁé 8- bbf B 1H).

2- (7- (3- Cyano- 4-4ibg Ffmamﬁsﬁ hms w@m-myzmﬁe,&1benzyloxy) 1,2,3,4-

t et rahydrocycl openta[b]in acetl c Acid

2- ( 7- hydr ox§trahysracygl P@tt?lahyénlc% yiacefgtent a[ b] i ndol- 3- yI )acet ate (0.100 g,

0.386 npol) and Tesiitok 8f 8RN2LE-Hy8rod33,23,4- t@ﬁﬁ%ﬁromp\an 1ﬁddil33ﬁr}a1:éfﬁ9 in

DMVF (1.0 nL stirred at roomtenperature ovved addltlon

of 5-(chlor B A1 0-641 mrzel) ﬁrM%(ca@rQWéle&y&)cwﬁ&Y&W%wm@ (¢-9ve 42%. 424
mrol ) in DMEm6S uﬁﬁ,@f dﬂn}thﬂ?or&a&deﬂﬁ SLWXdA0& dé@ﬁm%ﬁﬂbf)ﬁa@éan@ 0 5@0671755

t enperat ure for . The reaction m xture was ciuenc hed wth water and

extract ed wpmpl é'fhﬁ?’?”&é@t“é?ﬁét“(@%tfw teperatpsdot JaAhe mpriee #anebiiatHed with

brine and cam%&art@hﬁ&ed mgﬁeaitm@oﬁeaaratea%ﬁ&r Wauted péésaxfa Wfified by figda0r e
aqueous 1 NLIiOH (1.3 nL) was a dded. The mixture was sti at room

t enper a8 ur egef gplumn chremaiedraphy tp proyde the il coTRRPURR P @@Mtf%aan Qﬁa 3aditYRd to

pH 3 using ﬁgue@vg +ﬁ]+H@iNNﬁh@oMyt@om§s rlllfsueﬁ; (t:h\/ 1i§gh@0t(pJ9=l7\@ the
title conpound (O. gé ;;*H&[ i@
DVBO- d6)  ppis. 3HDJ-41- RF (i H)LH)79 (9d,d F 12.821 1.3 1z, 111 1. 8521 2%(@ 44, 1962 14,

2.55-2.83 ( gé“sb(dd?ué”%s@eﬁ?zﬁ@i!z uﬁgz%%%% 6?516@@ 0%@@%1@:!79 >.16
e S s
8.83 Hz, 1H)H), 16425 (a1, 2, S0@(s62H). iglﬁd% 87By2 467D AH).P7 @, J-—%5 I7IZ 121)05

e o 8 zl L z, 1157 f
2-(7- (2 4- B?%%@r{fl%?%r}longtl)zzéggieﬁzﬁ%xg) 1 27'@2%%&815 1.7Puspanas v pp, 9

5t et r ahydr ot }e? Hpeibag-H] (bp 3-ypacetic Acid (Conpound 8). Step A
Preparation of Eétb G: iréplrét%nﬂofﬁl(sf(i @&ﬁ&@&%@héﬁ%&%l loxyy- 1.2, 3, 4-

t et rahydrocycl open L)ll:)] I'ndol - 3-ypacet a a m xturé of et hyI
2- ( 7- hydr oxigtrahydrgeyglopentphiipde yl&qce%hfld{ b]i ndol-3-yl)acetate (0.130 g,

0.5 mml) and Kz'%scﬁxgmgggetgidﬁﬂﬁgg ycloﬂe)QMg 30x )2\@/&15 added ' 1-
10(brormomet hyl ) - 2, 4-bi s(trif uororre ?llt%benzene 0.500 nmol ). The

m xt ur &5 msteﬁﬂyﬂ@w%mfﬁdbb‘@éryﬁagﬂﬁ‘e R &g B0t Wnﬂ)('mbg -digxanredd- VRl st er

(thrice) anghabd i NﬁaqugdﬁgLﬁﬁ}@%lh&ﬁl (025 e di he ehnRYEThd\BREHe ARG HERNGE04H at ed.
The residue was purified by silica gel columm chronatography to give the

title co rrpoiﬁwaerawecfﬁr% d’he Blixtare (s saenyated updas rogused-prosgge. FhE Kasidpa Wag 55t ep
B: Prepar at iQQed intyl adethtebmBitihtatidffled Qi@ B fikdRET ¥Ei@X¥Mhtick 18 pH.44 The

organic layer was separated, dried over anhydrous sodium sulfate and concentrated under

30 reduced pressure. The concentrate was triturated with dichloromethane to provide the title
compound as a pink solid (98.9 mg). LCMS m/z =429.6 [M+H]"; '"H NMR (400 MHz, DMSO-
ds) 3 ppm 1.21-1.31 (m, 1H), 1.33-1.54 (m, 4H), 1.68-1.74 (m, 1H), 1.74-1.88 (m, 4H), 2.08
(dd, J =4.93, 3.54 Hz, 1H), 2.34 (dd, J = 16.04, 8.97 Hz, 1H), 2.61-2.76 (m, 4H), 2.81-2.89 (m,
1H), 3.45 (bs, 1H), 5.07 (s, 2H), 6.70 (dd, J = 8.78, 2.46 Hz, 1H), 6.91 (d, J =2.40 Hz, 1H),

35 719 (d,J = 8.72 Hz, 1H), 7.52 (d, J = 8.08 Hz, 1H), 7.72 (dd, J = 8.15, 1.71 Hz, 1H), 7.81 (d,J
= 1.52 Hz, 1H), 10.46 (s, 1H), 12.18 (bs, 1H).
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t et rahydr ocycl opent aN ndol - 3-yl )aceti c Aci d. To a solution of ethyl
2-(7-(2,4-bis(trifluoronethypbenzyl oxy)-1, 2, 3, 4-
t et r ahydrwoyeloapesisal b] i ndol - 3-yDacetate (0.191 g, 0.39BCmmskoviom2d$ oxane

1.312 nL nd r (0.6560 dd 0.826 m, O. nmmol ). The
i xture vasROREh T g3 trLn GRoBT - CRO b BpRamoRarGab & ur & and
di ![Et idMWHtCt?tmnfjﬁbcytd%bfﬁg‘ma?mg)mﬁmmt _omhﬁu?ﬁlsgaou?m I aygr was a;:i dified
Wi and_extracted w i,Ce . i ne racts were
washed with brinteP & Peepagyidn “E/éwghé!’yg%‘ﬁ%@PF"&?‘*&&YC@’&“@?‘{/"Q)‘%?’ fitle

d efta Rpsith jbilin ddIO3- te LCMS mz = 458.1 [M+tH], "H NVR (400
(I\:/IC—)|zrrPoun Oath;i gmecn):c .p83- : ¢ ( ﬁ)afgt)aeg 38 dé Jl = ?E) H].03 Hz, 1(11),
2. 58- %8 (m 41%)?5 ‘f“z?f-%?t@ 2(%“‘2%3)‘,‘“8.%‘%‘(‘%@@135‘? ‘E‘.ygkz\%éa, J =878
2.46 Hz, 1Hptrahyd®@2ycdpentd[bIindbl36/)atietaté () 3.8 Tg2B47Tmmol) irrteGahfdrdfiran GHL,)
7.99-8.19 . 52 1H) .. 12.19. 1 . .8: P ti
o 2 (7-( 4 T M oSS rtbite i ) Bumgt gy Eh B2 g o € BRA O
t et r ahydr ocyalbagimhbsfhine)patialhm3 2¢f7 rag, O10MT maAsil)d ThéCGainae wds Eehted 300t *€forA64
P ti 1- Chl -4-(ghl thyl)-2-(trifl et hyl ) b :
(401 o o- 3 (oe FHTTGBRRLHYT R Pane ieirgien sy g RO BT RS adaec
in smald podotivartscdrisonhtaisalnydn anh fitteredl he Zlrard was2Xadwedolijh etiyh @cetataThé on

i xt ti. d at 50 C f 8 h d ted d fl f 23 h., Th
Tt U 6 was BNCRRY at Ty Syt dndEh g SO oo e pa T
conpound aspuifiedbypsiliesg] talatin chrérbatdgkarghy to prolidR tifld Oénpdhird asCENIY f@&nB5ppm
4.58 , 2 7.50-7.,51 71 , 111). St B: P ti
of Et EUS/I Zkas%l(nzg?}%h(fyl\g?()"(/‘%l f%)rl'sll%]\f[h%]r'one'g ﬁyl )bealzyl oxy) -1, 2?2, 4- repataron
t et r ahydr ocycl opstep 8 B}épasaibndf 2-17-:Eyatoed-cyc e NBEzAbINNGRTAS US2009/ 004265
A mxtuge

of . et hyl . . .
2-(7-h roxvtrf%"??/rgfyﬂotp&t?g‘rluvg?lé%w:a[cstbce‘ﬁf'g[ b]i ndol- 3-ypacetate (222 ny,
0.856 mmol ), 1- chd asabutibn(of bthelr2a(Tepydpy -2« tiflnorbinetby ljiretyigdy)-bR3zene (240 ng,
1. 048 nrnol and cesi a nate. (1 56 nmmol,), i.n n.) wa
2208 e BRSPSl B8 e oSBT AR A ), e

er ays,=nore cesi umicar
0. 856 Mol )added 1 Midpecbus Ai@lé solstidnr(D BHTmL00.4Emmel)diteintintate vasdtirrddae ravnxt ur e

Was extr aCtter% g}jat'%nhe f\/\rlag r"[&lg‘rﬁ%ﬁ&é%v%%gh nTQeencl(l)erd%Hli l?l% a\é\ﬁer gs 19{31 s%gutigr\ll %lrpl-{vg.sm’
filtered and RoOAcentrated: e resrgudinas purifie eb)y silica gel® ¢ol um
chr omaogr apfigt thecadgitivs of hrénetsolutien, henmpouredvaa sxtzactddivith estoll acdtafe? Gldedryyr. LCVS

mz = 452.1 111 400 Mdz 1 1.29 J=..7. 2, Hz, 3H),
2. 062 14 (HGviseod G il bo bR b E iy gda ey ey ()

(1 31) ; _4.2 1 g - ébl\@fn ¢y braph tdfrogi the ifly ¢oxﬁp§gad 4sombug)ﬂe ﬂg?m 4(31731;%24(?\43 Mf) FB 6. 96
e’ Caa ° s vy e Sty By Broy 8o o, T s g 3 (D )
Step C H%ﬂﬂmabhan8@h1H¥26O@LJ=74?HL2HL2f6283%FSHL3f68570mIHLSJO
2-(7-(4-Cyc) ohexyl-3-(trifl uoronet z - , -

t e§ r agéa%c{?’cﬁ@pé# é{dé} fr%(j éifﬁé)g%’)lg‘\c(’&%g(gﬁ%f g)&x?&lzmui)t :Z*?é (G =& HHz 1,

2- (7- (4- chl D3 ET96(HA) OHR Ty, /) Hoe Mk,axy) 7.13 @, B1)48.86 (bs, 1H).

15t et rahydr ocycl opent a[ b] i ndol- 3-ypacetate (50 ng, 0.111 nmmol), 0.5 M
cycl ohexyl zinc(ll) bromde (0.5 Min THF, 3 nL, 1.5 mml), and

bi s(tri-t- bBtahplbodpiPrepiacibn afll-(M{Cycrobutyd-3§triflitdbhetvgl) Benglbxy)dR Imder
fl f ., Th 1 Xt | | d,t | ¢ t t bef
et er (1 m kiR Rgo e ke GhR e ComEting A1 068 oty were added.
The ][n )Bgurbe \N?)E T |h: Ed‘lﬂg)_naif eﬂhsblcmﬁt-(@?bbfqal-Llfiﬂudrﬁrhet?ylb‘benﬂﬂhﬁ(ym,];Xpul;e W?S LM
rifie . Fractjons ont ai r r.e ifie
RaHCrs and SErDrETgoetnRIRIaaaec o 0P o A hotoEf 1B ito e 1 D5

citric aci dwaswddédHRCAPcyclbbetyaingdl) ibesnidedotutidti intteltrahyéfo vl S®8 nili, hi4e mesbl pnd
concentrated t,o give the title c a tanned sticky soli 14. 4 ny).
Tt o =i ahosaqR e R A mE QR ST i e i Tod ary

1.76- 1. 85 (mixtbtlvas Beatkd aP901°C for$3 H Hhe m2xtr8-wAs fhon qigncHelibyith 12N dquedusIBCI( M

5H), 3.56-3.60. (m 1 5.07 (. H) . 84 d =.258.8 2.5 Hz, 1H),
700 (45 a5cpigh i frkdd wputle i B o b Sped Ry doefe Tyt ot 1
layer was washed with brine solution to remove excess HCI and concentrated under reduced

pressure. The residue was purified by HPLC. The combined fractions were triturated with
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59 (d, J= 8.1 Hz, 111), 7.70 (d, J= 1.2 Hz, 111), 8.27 (s, 1H). Exanple
9: Preparation of
(7-(4- (Worznglhdaidie- | -y1)-3-(trifluoromethyl)benzyl oxy) PCT/US2009/004265

7.
1.
2-
']A'\: ZP? eg a;[, gt r gg:}{g E%/ el O(Pde ium n %{cbl]bloﬁ]a(?e solu%ox i]'c) baa(S:I%tS(l)lgtlée\lCaln C(gncelgpa?e% under rgduced0 Step
2-
1,
2-

(7-(4- ( Pyprestmedl ht—rés-lcyﬂ:)wagd(stmvédhmahyimeéthy hydoeenizfyddax pH4. The organic layer was

2,3,4-tetra C Io blin re of ethyl
(774 chi BROSEVRE Ve BT bRy BoBis b a et T8t Gapic taver s Tl e
tetrahydr OCgtthL'chplﬁi‘BbdilElin]suﬁdehncBeoylmtretEdltu&ie( feOuc@d pypssufk th ﬁﬁ)vmmhe)t;tlepyr rolidine

bi phonyr -2 SRk BT BRI ReVERAT ks (i BRle oatscyi

2- get hyl pr ogia8 pgim 017841€87((2 1H), {r@;a 2%)22{812 1H)QI0B-2L12 (6hi, DEIRDA 6281 (i) 41\1@3 3pegt gd
under mcro a y
WPLC. Fr act 1ro- S5RE St TaF oo Viar Bb et amug ih 4 oy RAOL) drd
W Th O 5 MELirie s AL CHCLs  The e gan o were of red over MoSOH -
Wi : | [ . _organi cs [ v :
filtered, aﬁﬁé'@gﬁ&r@«#ﬂaﬁe‘% (g(;ﬁﬁl éezot B 1?151 | e conpound as a white solid
(21(7'78(29%i3yLCN:S :jﬂz = 487. 4 [l\/&ll]+ . o Stfap B: Prgpgriti on of
-(7-(4- rolidin- en 0X , 3, 4-
5t et r ahydr o Vd‘i‘@ﬁéﬁ? iﬁ%]’ rﬁH?)"i éi‘d‘éj é‘@g‘i’é"&&%’&“ é%?"&‘?‘i"ﬁﬂo’ﬂi‘)'lezt’%‘/‘l
t2 §7 g 4d( pyfetﬁlahydi'bf}ﬂclopyﬂt)afb?m(ibl’-S-S'i)zu@ﬁOmHl‘(ql&bp&md yy) -1, 2, 3, ;1 -
et rahydr ocycl open p in
( THF/ wat er / MeOH ‘%‘) OHL?Eilb!y]f?yé (gtcgf S é‘%’%ﬂ‘ﬂomg&)ﬁb\?nﬁaﬂy tadded. After
stirring at te&ﬁ@ﬂiot:ﬁﬂﬂjﬁﬁt&%ﬂlh@lﬂ%ﬂ)aaethe (20b6 nng &14m4 AmbPSn Rlalhyidedflnyin (1 mL)

concentrated a e wWas tracte citr cid 10 and
orpers 155 eV (L EM SR lobiepy e Ol Biomisalhioh iy RO BAY B et AR o
give the tliddens«;tﬁnpﬂtyn;dmaﬂnr&)ﬂmmm Bing,ak089S@hdlPatfddm Enipggaturd. NS M z =

??719 ‘111[1;\4 12 rﬁwésw’e(‘%g’ f{%& M_%f %%%“’(rﬁ{é Wzi‘ls-lﬁ]hen S“??I‘Q% %g‘} l({ﬁ}]aq'lfﬂb‘ fulp 2 10

3.53-3.59 (mlutfbﬁ A0d filder&Bhfoaigh é?dﬂ)e, ﬁhe&ﬁtr(td das ekraBeBwitRetdylHestatd. H)he ofigahic- 7 01
(m 2H), 7.

(d, J= 2.0 %mheg i t*%so 19550 %%?Xé%i“fganwgfﬁlﬁzfaw b fediced " ©

t2- 'E 7- E, le S Oﬁl‘dsfsyﬂ: 'H&e(résti)dlfelm porifdd byl HHI?]‘] Thut ﬁ?ﬁéb)nego fﬁctﬁméaveT triturated with

et rahydroc a ic Acii n

2-(7-( 4 chl go%af{%{f F#“F ]S?fg hﬁ?ﬁéﬁ% ‘9‘|°8x‘§§a§‘i ,“%P@?‘%“H&?‘?%%Wd‘é@%ﬁ%%?ﬂ a[ b]

i ndol - 3- ZOyHegsaneeT}&tres@@%s ﬂgsolﬁhdémathym‘mét)temc(ﬁiﬁesmb pHGA. The drginid [4dyertwas and
but yl 1.328 d . .

b SCtr Tt DOtPPOHBE R e rsubiety FonGus: §h e aHeTas W ¥ehdded. The

reaction vvamhsdm&srsadluﬁltsurfﬂemd enpaitrated iedef duckd plesarto pedvidedhd tile50 C. Aft er

tirr for 24 h t } 4 a

?nlxtulr wascwg’gf"édaas ng é"%l ﬁ((#éé&g %’gﬁzczo )édw?iﬂr;gﬂm‘gﬁ‘g@ﬁﬁﬁr e,

anq 1. 8 IV![LDMSC(&) &rbpm aI7d- @%@@DH) (0598m.07 WeLH) addead.2 (PBSEI';I)’ Q&ﬁ(cﬂd}l]—?ﬁ.?@ﬁﬂ

stirred a era ci o

it The acubole T ors e Bh £ sBlRnHIS I Rethud fh e bRe 2 Bombi ned

exér acgs welrd), 691 @) Jeve40 HodEy,m. U, ﬁ@@n?_ZH(f)jlﬂbdle(ﬂfillj? ang PE?H@)@:WZ af, e under

reduced press : i urifie silica gel colum

chr omat ograﬁf"‘faiﬁow‘lg(ﬁnlgi &#@ q\;\aﬁ{g corrpoundy(SS ny) . gLCIVB mz = 446.7

[ M 1-H3 1H NMR (400 MHz, DMBO-d6) 5 ppm 0.89 (d, J= 6.6 Hz, 611),

1.87-1.98 1 203213 J= 9 9.0 Hz, 1

2.60-2.76 Eﬁ% “6‘#6)‘ 1%: Drspayatjpn (’W"I&I‘% %)YS“R%“”('é “é&?)"m%’e‘f‘! pYddin3-g g’ ZHZl

Hz, 1H), 6. AfmétHoxy)-¥,23 4+tetiahydrotyclopentipb){ndol-3Lyl)acetic icid (d:b%pol?nd4179)( d, J=8.0
szélm%:_be 171?7 P? 2 rAagir%m\rmon o|_i')2-Chloro-5 Ec(ljﬂoromethyl)é nﬂuoHamethyl)pyn bs H.

355 7t (4- Ngopent ?/To Bedll Edlflthdﬂlcvf?f(gl’il&liéhl)am??QMh@Pfdﬂz A trAludronethyl)pyridine (0.3 g, t hyl
2o (7 (B3t LS ¥ushin DR RO e SO 0 o3 eab 8 mad besyrio o o[ b

] i ndol-3- ypreefatie a(tzmmrg. a sfaalé}eﬂ&bénmb Yea¥iioh wihks S6ERAMB Godnitertipbrature, Bhd1l) and

neopent I2|nc 1 i odi de
P y poured onto ice water (% 0 mL). The reaction was extracted with DCM (thrice) and the combined
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WD 2010/ 011316PCT/ US2009/ 004265 nL of a 0.5 Msolution in THF) and
bi s(tri-t-butyl phosphi ne)pal |l adi um(0) (0.011 g, 0.022 mmvol) were added. The
reaction WD)QDLW(HIMI&S stirred at roomtenperature for 16PhTAaIsdooloesnremvar ned

to 50 C. After.stirrin ent |od of a 0.5
M st ut i on TEREE Sat eyl RESRERA R Mo S EehBufedhes oo o
The react i ossidtesss puniis byasice geltcoluma ohfotratspapht mmm%eﬁmtk chmPoiddl(D.OH (5

ek ac ai fiaansr S Wy ORIy ATl onct L Fl & e e R SR Onc

The conbi nex3 Hx,tllﬁacaﬁ(\drefezdﬂ{zedﬂpver sodiumsulfate, filtered and
concentrated und &eguced preﬁ%ﬁ]‘g The residue was purified by HPLC. The
purifi et fracti §p EPARYer S 2 Chdepemiriffuese B bipaTiding 3 hen

acr dified typynidthéxyw, 2,314-let9aHW£dcwlbﬁenad]b]ﬁindotbgz]]awﬂﬁeus m xture was extracted

th Et OAc andt e 1l ay ed two th water. The
Et OAc | ayer was dP’inég'y[)g'@ll!‘ysdB(BﬁyL}ré 3t 1“?“& OQ‘YFIIOPW%QH%QHQ \é\fr}‘?fétéﬁtaflglzéd under
reduced pr ehkoiié-8-(¢HorPrn et y15l8- (friﬂlﬂohtn%ﬂh?l)ﬁ@ﬂﬂﬁbhﬂd s(rdifar thafifp) to th€dMe d¥bctibed 4h60. 6

[ MtHr ; 0 Sp 9 9H) .0 -2, m, 2.61
(dd, J— 17 "&’3984:521’%1?6“‘?“’?5@2‘?@0"96 ta%‘Fﬁ L%M%Z?Zf‘g% 4([#?}& H@%g (s,
2H) Hgl@S ((d@bMﬂE @D@L;) 82pp‘§n Hm (tlH}717HzO31(1}120(éa 121J(51 l-H),2$Mad J=2—|_1|)33 (th J(—d
JL 1.1 He, fiZH)‘H) 8: 7%9? foan, 411)4)3 50é<%§rfﬁr AH)} 4915-4. qﬂr(épélrlhé 16rﬁs gH), 6.81°(dd, &
2-(7-(4- mlward&iﬁillﬁ)th{l hyumemyb%xf& 71, 26 Bz A1), 814SdJ 2.1 Hz, 1H),

t et rahydr ocycl opent al bl'i nd H%ﬁcetr c Acid (Corrpound 16 The title
conmpound 23 &% 18P, S5 ct fromExanple 1.11. LCMS nfz = 424.2
20[ MtHr; " H NWR a@aﬁlﬁ Hh i J=
17[ MU ét ZM'%)arz o )th§al420 (@cg&ogené% imﬂullailolﬂethﬁ)fgl d{dicb Y
6.83 (&4, JSQ'BG"PXYZI%3ﬁietr@my“ygowt%lﬂlmdy“zll&cqtﬁte 111), 7.22 (d J=8.6
Hz, 1H), 7.50 (d?rori’l-eth%l 2[ -ciﬂﬂ}o5¥Hfﬁlz)r<fn€,:@1yl)§ymﬁn623-yﬂn@th&y 1,24, 7.80 (d, J
= 1.8 Hz, 1H), g 13: Preparation of

2-(7-(3- Q/ éﬁ%ahx re%i%ﬁ%ﬂé Il.l 29/ ]&k‘g}}te inc&cygloaentylzmc(ﬁ) bromide, in a similar manner

t et r ahydr ooy ele@pe Béssfittldiin B eampte Y18) 8@F1T, the Atk BorhSRA® QuNsbidided. LEMBR/A=
Preparation of Methyl 3-cyano-4- hydroxybenzoate To a m xture of
met hyl 3- br‘l??rﬁ[MﬂWdroxybenzoate (1.78 g, 7.70 nmml ) and copper (1) cyanide
(0.8972¢9, 10.02 gwpb) préparaidded 2R e(GR1dpbityl-Faanidrsmeih§pasdinest ed to 200

C for 302 h under mcrowave irradiation, The mxture was diluted with ethyl

acetate and H‘a"éh‘b‘ﬂ’é'dz’%f‘T‘ﬁmhI’dN’c&ﬁfﬂ%”l‘ﬁf‘f"é@’ll]ﬁf%ri‘c‘qﬁ\f ter the addition of

brine, the or ganf&ﬂtl@)ﬁ@ﬁpd&ﬂ&w&@&ﬁilﬁé@ﬁo@&ﬂyﬂjﬂﬁ {@auﬁﬂw@m&wer was extracted
wi th ethyl taﬁEt ate, The conbined or anr rs were dried over anhydrous

sodi um sul fEiEeromghdapTifine-dy imdury ezeﬁj %%’?J‘P%en%mﬂ?}r?] U astetiying | i ca

gel col um while FahegtehbYne @aﬁqtﬁ@mmwlawpmiam R/-C039 8Tt ety under
reduced pressure and 35triturated with cold water to provide the title

compourd as ¥R (@9G Myg; ¢RClulh pram | 68763"5&}1 2}Dd/§;771d9§ (m, 4Hg1 9820 fp; 2H)HE- MR

400 Mz, 2 1751 an Hz,
(1H) e, %gél( jlﬁy@mﬁl(&iﬁ% 1751 and i 8 16, 5ﬁ)2(2b§dzs?s|ﬂ)n 4171)8944(3@()(141 1-H)83§§’-

2010/ 01131 6FEMEHY G (0 2Hy - @@%Jgg &P@p?ar‘ ’a‘gr Bh, BO1 (ded gt Hz, 1H), 7.22 (d J

3- Cyano- 4- (48Vflizuﬁli)ogﬁém[J&WS‘Hi\MH‘?)%YZ)SQﬁ@%H&tSeSO (dJ 1.8 1R, apsuspensi on of
nmet hyl 3-cyano- 4- hydroxybenzoate (1 mrol ) in di chl oromet hane (35

nm) was added trifluoromethanesul foni c anhydrl de (1.8 nL, 10.7 mml),
di i sopsepy!gela l@ﬂl@@r@ﬂarﬁtn&ﬂ—of 210-%- {Pwr&ndnﬁﬂﬁil)ﬁsl (N"ﬁ’rld?@ﬁl@ﬁi'y yridine

(0.21 g, 1.75 he m xt ure was rred at roomte erature

over ni ght . Yﬂﬁ'@q‘@%{b%#én‘ \Rﬂghwe%m&nwbdlﬁd‘l"w%fﬁ%ﬁ@d KEamppndtZ3dn. The
organi c | ayer Westep RPRFphLlion 3¢ ethPE2-RULE T rolidin -1-yI)-5-(trifluoromethyl)pyridine-

3-yl}methoxy-1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl] acetate.
Ethyl 2-[7-{(6-chloro-5-trifluoromethyl) pyridine-3-yl} methoxy-1,2,3,4-
35 tetrahydrocyclopenta[b]indol-3-yl] acetate (60 mg, 0.132 mmol), pyrrolidine (47 mg, 0.66
mmol), Et;N (67 mg, 0.66 mmol), and IPA (0.7 mL) in a heavy welled tube was heated under
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| ayer was extracted wi th dichloronethane. The conbi ned organic | ayers were
dried over anhydrous magnesi um sul fate, concentrated under reduced pressure
and puri fweaotwoisitki ca gel col um chrorrat ography to provCcaaseeve/0b426s e

gg %)O u g d SSSTlgrong\gem@rggét}Pnl(qi 1 801 I§f)or é h (n&la f’eovga_s ]f)grlvg%f by%?ngormp %)rrlle tét?e4 4 ( d
J = 2. 02 Hzpmpdind (Zi @p). Dcm,e@ammsc@mm I\/bt hyl

3- Cyano- 4- cycl ohexyl benzoat e. ~ To a solution of nethyl
3-cyano- 4- (tri f [S1qy Bnxtepyrlasioh bO2YI- (KyB reslizileyl)-8-(tFiflpproinet by ypynidjnei3a

LS g R S (D) O 6 oo

bis(tristert-buthép hthsmq[?n&)imai-rblatim Ill-r}’l)(fg(tlﬁ)ﬁﬁ)r(gnetl@b])jkﬁdlmb-ly)}rrﬁthoxy}(b,ﬂB 4-
ur e was

t enper at ur under. reflux for t
i | owed ©o Lol e bR SRt aE el Bt s onf arbabes B g o um
bi car bonat d.4 GtaptE the tala dofipduné mesl otithinal iHMSeht @60.8 fid+Hil 'l tH BMR (468 MHz,

Soci om sul 130 Repteb A PR o Ellmasb o Elates- Ehh el inf A

silica gel @ohmMyB.56B3r6mS 1Y, aPMYs, DH),Breovdd) g =tse 214iH4, (BH):OWDQ&JUGL AsHaAN Oi |

(52,9, AP Wi SBEUE PP i G20 o W ol 2 ade Sl

3H) 7.45 (d, J= 8.34 Hz, 111), 8.17 (dd, J= 8.15, 1.71 Hz, 111) 827(d,
J=1.52 Hz S D. Pre

2- Cycl ohexﬁ’“‘?}’ Lgs%%%?ta‘i}‘fp‘ﬁ é&'z(&gp%r?\ﬂé‘om?gﬁ"(?hﬁm's]ﬁ?’lh?l on of nethyl

3- cyano- 4- quft m@mythm;sﬁmﬁ-s yDAR Ry 2,3 4-teZ2Ohyde8dytlopéntd[bfinddbi3opabeic( 30 nl)
was added A%L&th' u ?’2 rohydride solution in tetrahydrofuran (1.23 ni,

2.46 ol ) eaty s heated under reflux for 2.5 h. The mixture was
cooled1so 0 C arsiegacPepecitioh ohEdhyN2-gm(6-¢3iS-Difiors)irudlidan19hsal y to pH 5.

After the dition f brine.s i on m X ted with ethyl
Soetate TR B LR D oG- o - Sy e D Bl A Sty b
concentrat ed undedsmreelglm;[a'd{(mcmi)&usmfam%nfwfyl)f)yrmhdwysmhuhc@ peB,4col urm

chr omat ogr gph 0 oVi .t ti.tle co ol.id. (190.5 .
e R T S e N R 1
1.41-1.52 (simila#kfannet to/the dneSidsdrived it xamipl8U18, S&P A, Nhe tél'd)cpmﬁo@ﬁ-vx&s Obtaied.

1H), 4. 11), 7.36 (d, J =8.21 Hz, 1H), 7.53 (dd, J =
8.H)27, %Qnd[rifﬂds 4 %}7"%@‘ '3: 1.39 I(—|z 1H). 35Step E: H)Preparati(on of

5-( Ch: oLomat hyl )st&p Byﬂeph&ﬁyh PERIB{BA(, B-:Diﬂuoropyrroﬁﬂi'n-l-yl)-s- dded
2-cycl ohexy]l- 5- e nitril.e 90. 0. 885, was adde
Cht oyl ol G eb g TRE SRy Lo e hesonia indobt g e £ o7
h and then Ag&m WO 2010/011316PCT/ US2009/ 004265 tenperature overni ght The
m xture was pour i j ce and stirre r5mn e..m xt

extracted with ﬁ%ﬂ?g?g@{}r%‘ﬁ‘g‘“mw ifhé’ q?:g W@?roﬁ}g@y&%?gﬂgﬁ)gvﬁq ‘Hetg"é‘tyur at ed
aqueougssodi umimmhydﬂmyalbﬁenm@b]utdbbnyl] dedteclwasdrodysizydivith $ NShiDHLifmaShnhifaat e
and concentrate nder re re to RI OV t title ndg as a
Whit o so 1 drngo YRGS s ERE TR SRS 11 S R P F e eSS M 3) 5
ppm 1. 23- 1. %496(4r[M+H-]|) ’HNMR)(Aﬂ(lOE}ZHﬁ rGDANS, ppin2 06-211.88zh, (H), 2J3H)2h461(m$3[-1)12$2 (m

jti) 8. (2)29313% 1”? 11|_§Qz “74@5%3‘?%%% ‘Bi) 2154 g%ihfm ", S B b3 }thpg@pgf’étl on

of Ethyl 2- 7=(13 m@mﬁa 4-00Y(s; 20 %80 (devzy$.6)049 H3, 1 B),3.99-(d, J = 2.5 Hz, 1H), 7.20

et oci s i DGt e M MY 6o U 3030 A L8R

Example 1.20: Preparation of 2-(7-(4-(Methylsulfonyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic acid (Compound 30).
Step A: Preparation of Ethyl 2-(7-(4-(Methylsulfonyl)benzyloxy)-1,2,3,4-
35 tetrahydrocyclopenta[b]indol-3-yl)acetate.
To a stirred mixture of ethyl 2-(7-hydroxy-1,2,3,4-tetrahydrocyclopenta[bJindol-3-
yDacetate (50 mg, 0.19 mmol) and cesium carbonate (94 mg, 0.29 mmol) in DMF (1.5 mL) was
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(166.0 ng, 0.641 mmol) and 5-(chl oronet hyl)-2-cycl ohexyl benzonitrile (147.0

nmg, 0.629 mmol) in N, N-di nethylformam de (15 nL) was added cesi um car bonate

(246. 0 ngwoQoitBB13mol ). The mi xture was stirred at roonwtmrqsefmamwesfor 41
h celite(r),

h. The m xt s dil a
concentr at eéd i 1 FOI?(@WB}E@G“ &%@Qﬂﬂapx%}?ﬁnzﬁﬂer médb%y e ‘ﬁ% t[g 18P S m
chr omat ogr as}zds)stntrﬂi o r@wi tdmpérl;mﬁretfbi 1 B thxosopd wadﬁlweda Thefiltew viarsamceﬂt&&d;%amtg) )

Iicj:\,)/g ?{ z = t %Zeilg «{_gas‘%‘]&ec{_‘ I?Q' pjpa atngéTF@]% %}I\iﬁt e lf?gon?pg)&}nci]' (46%1% a%? éfglvgéH) 1

1H), 1 85 15088 (@MS4H) = 428 DAAZHTES 'H MMRLEPO MHA QDO 5 1.39 (18=8(Q, HA 3HR4 Hz,

o5 £ e o B N e A B a0 3% 22

Hz, 1H), 20/5%(n,(H), 4174250, lzia , 5DlGs, 27),3R4((64, J3=8.Sartil2 4z, 11 6.96/(dGP=0dd, J=

R <%ﬁ%§%g 0l S Sl P s . 5P

t et rahydr ocypl opent a[ b] i ndol - 3-yl )acetic Acid. To a solution of ethyl
2-(7-(3-cyano- 4- cycl ohexyl benzyl oxy) -1, 2, 3, 4-

25t eé rahydr ocycl sipgBt B{ebhalihdﬁl;fﬁ(ﬂpﬁ@ﬁtﬂﬁlﬁnl{oﬁﬁﬁbe’izft@xy)ﬂ,ﬂ?ﬁ mol ) in

1, 4- | ane Qus LiOH solution (1.22 nm., 1.22
mol ) . 'ﬁﬁ(rﬁrfwgc))mge'gi‘@FP&@J&D”F‘E}M‘E'@nperature for 5 h. The m xture was
concent rat ed undped the adtbﬁ@du@drﬂﬁ’f‘etlﬁe2 (ﬁ@e(nfe&@lsdli@ly\m&zﬁ]osﬂc)ﬂ yed in ethyl
acetate and then ac di fi eou C1 a i.d.solution t . The
organi c | ay&F? §’c3é° %[?ﬂ‘b‘ﬁ éry )é‘&ftaé‘?/ ﬁ;(} é‘bﬁ‘f’ﬁaﬁe i ‘I‘déﬁf"g @EdéH
concentr at eﬂluttﬁlded‘lutﬁﬂr(&dﬂﬁﬁdo p7 sl The rThﬁoﬁﬁﬁb&ﬁBWaaﬁt&reAIaSrobmltérﬂ;readnad WI th
di chl or onet rovide th t|t| ound as a o]

Lo 1 o 580 TheRiiEent vy iy et B . a3 Bt i S, i,
1.33-1154 (The ptRish sdlid8askollektedriind dtifd, to ;g]vzfﬂheJntBiBoxﬁlmundl(-Bd mg). D8MEaaz =J=. 4. 93,
3.54 Hz, ( = 4 7 1 2.61-2.76 ( 4H) ,

2.81-2. 89 ( 042[#’&”3%%’“%%&“08?‘?? T%“?%fgdf)gzz %ﬂg@ﬂg‘}@?&? (géf%l nd9Ye e,

1H), 6 91 (Idz, 191; 2253@75&& 41311-1)3 2038 3HLD 458 078 148, 5, (s, i), 6.7 @& J(=08.7 drd 8. 08

(21 1 ERub(0, o P2 st ) G20 it Besbler doeks %«%ﬁlll 1046

Prepar at i OI’]]QR 32{2(:?1-1)(4057@10511) 82.(4 @i fipuor onet hyl ) benzyl oxy) -1, 2, 3, 4-
t et rahégr ocycl opent a[ b] i ndol -3-yl )acetic Acid (Conpound 18). Step A
Prepar ation of 2-(7-(4-Propyl-3-(trifluoronet hyI )benzyl oxy)-1, 2, 3, 4-

oS (70 Cae ol B [P Prensiasma ohy sherGyr skgs Tetsby3afstuofom hybentyiony)-
t et rahydr ocyzB Q{iajﬂilﬁ}{dbddyﬂdﬁﬂmﬂb}ihd(ﬂrgeﬂﬁf:&lc(azmc%niw“nd)281}73 mmol ) in

tetrahydrofuran é tgp gL %’Fﬂgaraélog oﬁ.ﬂ'{ﬂtljy‘:} ér(ggclolpgxyﬁnerghyl) 5 ?tmﬂgao?noelt#ﬁ) (ejlrllzolatrza

tetrahydrof uran
bis(tritert-but yr(phaﬁ@bbdlet)dhaifMyumcmB& SZ(mor&naHyi)mebbt)e (23Bheg, Moxt ur e was

heat ed .at 90 0 h ur.e 0
t enper & ur 2 % 'Pf@ﬂ W‘{tﬂg}éoé%?‘é{’%]ﬁdlaﬁﬁ@%i gb(éﬂnﬂ}?ﬁ gg—?ﬁ%ﬁ‘g‘%’a%ol ution
and filter eﬁidedr(lagac1<f>hekalfnaﬂ191)mn)abﬁbmaﬁt(edmy\5 Dhmeroat rodaetkmpe@aturEMEheor gani ¢
| ayer was dr i ed over anh odi sul f oncen der edu ed
bt oasur 6 amBESgaR PTG By HEFR LT or Ok SR e R UG PA DY Lo SPFEt HETthe
title conpotirdgiaSelie. ik ﬁDﬁMefmrEk(r:ﬁ:ﬂ:leMige)hyl hdeltz. The combiied .obpahibd-ikie dried
Step B: Pre ratlon of ano-.4- hex | benzyl oxy)-1, 2, 3, 4-
5t ot 1 ahydr DOYETERT: A G APy AEL ol SR BRI TR B et ny
2- (7- (46 pr ofdynbodrd((280 mp)Le rc@laﬂéslgbh)ltrms /% Y()114|-[,1\2+I3],+.4H NMR (400 MHz, CDCls) &
t et rahydr ocycl o ent af b]i ndol- 3- y%acetate 675. 8 n% 0. 165 mml)) in
1, 4- di oxané ?62 § , 1.14-1.22 (m,"3H), 1.62-1.72 (m, 6H), 2.71 (d, /= 6.7 Hz, 2H), 3.94 (s, 3H),
7.39 (d,J=8.1 Hz, 1H), 8.10 (dd, J= 8.0 and 1.5 Hz, 1H), 8.30 (d, /= 1.4 Hz, 1H).
Step B: Preparation of (4-(Cyclohexylmethyl)-3-(trifluoromethyl)phenyl)methanol.
To a stirred solution of methyl 4-(cyclohexylmethyl)-3-(trifluoromethyl}benzoate (280
35 mg, 0.93 mmol) in dioxane (8 mL) was added 2 M lithium borohydride in THF solution (0.93
mL, 1.86 mmol). The reaction mixture was heated at 80 °C for 2 h, cooled down, poured into

water, acidified with HCI solution to pH 4, and extracted with ethyl acetate. The combined
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added 1 M aqueous LiOH solution (0.495 nL, 0.495 mol ). The m xture was
stirred at roomtenperature for 5 h. The m xture was then quenched with 1 N
aqueous HED28wlat3len to pH 5. 20After the addition of brCcmass@bwvizeh, the

m xture was_extracted w.th_ et hyl e, ., dried over,anhydrous . sodi.ym
sul fate, concelt Wﬁ&ee“éas%\éﬁjd@h Sragy o ﬁ%)‘?(g’ssglﬁlg%n ?(r]cllidv a\éetf’rcllr?e?é%éi W c%nitrﬁtl%g'aﬂﬁel
col um chr ocradwegraa plryfiddbypiloy g @oliing chiotrageplpto e tizstitk cpopind (fWang)( 9. 7

. LCMB mlz = 432.5, +Hr - 0 8 (t, J =
7003 e, s cgodes o4 ik g e O3 Bl The i by B 00
E23 |-|)7 : 2.26 2{3 21..&3(n(,1 6H),5§)7,(d,&(=4@7 Bizgzmz)( Tl adu%,sibﬁlzlgmzag(z? éd,ZI\I;B 7.9 glz,gga)l(_gds 1i|) =
7.44 (d° ] (Eg”?’ﬁa@’ﬁkd,1'-‘?&5",&9’.%%2_‘(‘1&:8-6_ Z’?.lé% Mz, 1H), 7.73 (s. 1H), 8.86
(bs, 1H . ExanplstepClPrepk¥atidnlofdi(Bronfimethyl)-1-(cyclohexylmethyl)-2-

2-(7-(4-Cycl obutyl-3-(trifluoronethyl)benzyl oxy)-1, 2,3, 4-
t et rahydroc‘%‘"ﬂ‘ﬁé‘ﬂf’ik"é‘]“i“ﬁﬂﬁ’l- 3-yl)acetic Acid (Conpound 21). 30To a

sol ut ihog of e]t hyto a2st£r§il écﬂutﬁdﬂlotf1(43(c@rclb]ﬁdx&lﬁrleu@r)@nmﬂnmﬂbmmrjpaw))mléth%ﬁ(8@-

t et rahydrocycl gpent i ndal - 3- acetate (202.8 , 449 in .

ot ranydr or e A (el 7 e CNE DN S e SBeRpPIRAL | . G GRHR bt i on

ibn E et nahygr HéfrThE:ﬁdSh Iﬁ&uﬁﬁwﬁé-slovﬂé 48rhemab Yoo ¥@mperature and stirlred for 1 h, poured into '
is(tri-t-but osphi ne ium. (46.8 , 0.090 at r

t enper at ur evf’at%/‘h%trﬁ‘ftg‘{]ﬁ&ébm Llﬁ’é%?‘@r%rg"é‘t"r%‘c WF@rW%@dW@rW@ﬁmOMS t hen

quenched Wi sbhutidn MdaineQsd b dacenehtdd . iThB ra3fdde whd pueifiedby EvlGugEhre@htbgrahy) .

The filtrate was extracted with ethyl acetate. The orl\gani c_layer was washed

with brine 8&Vathedilecompng (30 ragas & solpiess gk dHAPR MO MPZ RN 094106 e d

pressure. Theorgsiiduev@s spyniskiien @y ehik6s (dhe aonrbinpd 49 @CIH)ONIS Wey e
triturated with WD 2010/011316PCT/ US2009/ 004265 sat urated agueous sodi um
bi car bdnat & 81t 110n7-¢6(d9adT 80288 Ut/iHen 1Bhd- 68 fhdéntt HEddunder reduced

pressure. The regtglglpepy@armogs@ml@dzj(n(@(dwi_oha@%amyl).@nd acidified to pH 4.
The organic | ayer was washed with water until the aqueous |ayer was

neutral . TH&BRgamehyDbspayloxgd. T3 fdefrahydrocyslogeatalblindoldivi)aceddief at e and
concentrated under reduced. pressure to provide the title 5conpound as a
pink solid (32. 3 e eprtiqmixiurgof gthyl mmd,mm,w (400 MHz, DMSO- d6) 5
ppm 1. 78- 1. @tfahiyfiRoc yetdpentd[s Fiddol-3 GD)adste Ublmg, 8.1 9 amdl)ladd CEBiurd Erbondte 1 B5 Bg,28 (M

0. 2.5 (it s i s s bogn e oy gl 2,
6.92 (d, J @ifRiofdheiddl)bddRne (78 13, €.23 msho. BheBdactiBn mikdhre wis &red atiBoram 3H) ,
10.46 (s, 1t]e'r]ﬁ ératljir%'fgrol Ig %é sojlll&') was ]ﬁ?tered and washed with ethyl acetate. The combined filtrate
was concentrated, and the residue was purified by preparative TLC to give the title compound
(40 mg) as an oil. LCMS m/z = 514.5 [M+H]". '"H NMR (400 MHz, CDCl;)  0.96-1.06 (m,
25 2H), 1.14-1.22 (m, 3H), 1.30 (t, J= 7.2 Hz, 3H), 1.55-1.72 (m, 6H), 2.07-2.15 (m, 1H), 2.50 (dd,
J=16.7 and 11.2 Hz, 1H), 2.66 (d, J = 6.8 Hz, 2H), 2.70-2.86 (m, 4H), 3.52-3.58 (m, 1H), 4.18-
4.25 (m, 2H), 5.08 (s, 2H), 6.85 (dd, J=8.8 and 2.4 Hz, 1H), 7.00 (d,/=2.4 Hz, 1H),7.21 (d,J
=8.8 Hz, 1H), 7.31(d,J=7.9 Hz and 1.6 Hz, 1H), 7.55 (d,J=7.8 Hz, 1H), 7.72 (d,J= 1.6 Hz,
1H), 8.46 (s, 1H).
30 Step E: Preparation of 2-(7-(4-(Cyclohexylmethyl)-3-(trifluoromethyl)benzyloxy)-

1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic Acid.
To a stirred solution of ethyl 2-(7-(4-(cyclohexylmethyl)-3-(trifluoromethyl)benzyloxy)-

1,2,3,4-tetrahydrocyclopentafblindol-3-yl)acetate (40 mg, 0.078 mmol) in dioxane was added 1
M LiOH aqueous solution (0.39 mL, 0.39 mmol). The reaction mixture was stirred at room

35 temperature for 5 h. The solvent was partly removed, then diluted with water, acidified with HCI
solution. The pinkish solid was collect and dried to give the title compound (19.5 mg). LCMS
m/z = 486.3 [M+H]". '"H NMR (400 MHz, DMSO-ds) § 0.96-1.06 (m, 2H), 1.14-1.22 (m, 3H),
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Exanpl e 1.16: Preparation of
2-(7-(4-Cycl opropyl-3-(trifluoronethyl)benzyloxy)-1,2,3, 4-
t et r ahydrwoyeioapesisal bl i ndol- 3-yl)acetic Acid (ConpoundPET)USZmelomzsi)l ution

e ety ool UG AT Lt UL APPSRV o g v

t e]t r ?hydr of?u?:amso (m,i 1EL)) S. HE@@?{)addbdldQli&Z/Ianz Md?a; ﬁm);bzn 0t (7H)2.oHg Y7 .21
solution in D n
o1 s(t 11 -t BT BROLOMEh ey DL Ve P (AR SO 7S 758 SRy 42 'Hudfes

t enper at ur elH)Jh22Mmibxtiti)e was heated at 90 C for 63 h. The m xture was then
quenchegi with 1 N aqueous HCl solution and filtered through celite(r). The
filtrate was extracted with ethyl acetate. The organic |ayer was washed

with brine Eninqile 002:t Brdpefmioﬁ oex@,es(Elﬂﬁalamnd)-eqmtmétm)mdﬁoxyoe;ma;@d
20pressure. esi ed.b C. Th onbi ned fractions were
triturated er’ﬁy‘%g‘fyﬁ ORENA i&ﬁéoi]%‘ sl M&O(E’&PQHB &l sol ution to basic
sol ution and conTeatiatredf ¢thy er(7(&dhlced-Orifasomahyl)berzytozg)-i2e.4was di ssol ved
in ethyl acef I 0 c layer wa shed with
water e | 1SR SRR e Pl S Bedic o are B4 R B R Z A e over
anhydr 00s  sdicyclatesylipHosihtnosd iV ondimethy lamineibiptea (4.4 edyc.otl pmehskd,dbat ¢ pg,ovi de
e LS BR800
2H), 2. 02- 20.22mfo]). Pd)reacBoBdhixfudel waslheated at 29, °C9foﬂBh tizder ﬂal-d)rqwaﬁ’ze bdtigf (m
4H), 3.39-3.52 6. 69
(d, J= 2. a0d qgig(ghrgqu l_:gtu\)'ati%]%‘%‘,(%éo](.lﬁ:_g extra?ct with ds‘%hyj acetage gh 1ri orga??c%z ( d
J = 1. 14 Hzwertdied ddd.cdiceftgatedl THe residi: 23 p@hﬁ@d ﬂrkt)by pwaﬁnwfﬁl(é fllowed by

i on_of

Elr)eﬁg': ﬁ%xy)pripaéa nggég‘gtt?géﬁ ggg‘@ ?%‘bogn{lg[%!f)ua%ég t§S d)l?“ %d'(’:i/ZAcPa 5(Corrpound
19). Step A{Mﬂﬂ]édalrmmmoam{z CDC13)8 1.30 (1, J = 7.1 Hz, 3H), 2 102 17(m lH) 2.62 (dd J

of B Cont or 5D AT St A t-Ehe AP e el By P 1627815 17284 58"
o) 7 B 1 7 i it e .7
cooled to rzéﬁ‘#én’gggr% &F‘i”&%“ ou%’seci‘f’dgnf]é e@é%@r}% ﬁqﬁdﬁ) %’%g Y eacti on

was extoacted).with DCM (thrice) and the conbined WO

2010/011316PCT/ US2009/ 004265 organic | ayer was washed with water and bri ne,
dried with MgJSO4 and concentrated. The residue was purified by silica gel
col um chr oERimgle aRBYPrepanatiow bOB (1 @4 Cytlbpopemigioxy@3{( 0. 20 g). LCMS mz =

11y o 57 ({minyoremsySgnaiptyy CESH e AR b et sl sbia = %2 T

2-17-{(6- Ch(cafnﬁpoﬁnﬂaﬁ)fl uororret hyl ) pyri di ne- 3-

I t 4- t d tal b]j - 3-yl | t at F
I RN G R Sk T o L S
chl or o- 5- (C{lhﬂﬁ&lmtehpyll)))eﬁoétterl fl uor onet hyl )pyr| dine, in a simlar manner to
th d ib E titl t ai ned.
LB 7 = 453 4P R faeogt Se R elnBacsr g AT g o4 g oy

3H) , 2.06-2DMF (Qﬂ]nlJH)as added0s,CAel (2.29 & 718 ntmol}, Tolwield by MirmorRetiil)cicl@morfant

an 2.4, Oy s e Sadbpith sy S 4 o . i llred g™ 4 1

(d, J=3B.1 The ﬁlﬂrk{)e waBCcﬁﬂer(tﬂa&d uilddy vadBufma3nd chkenJwp id EIOMAz Thd bbganic solutionwas St ep

Toy1 ) ot hoxyyened vt aien ety dntorey SsSB Bagrcénidied, THOGPTR e Btied & "%

From et hyl ﬂhcﬁa?ge{ ((ﬁﬁrﬁlhd:lﬁditﬁ&t&grﬁﬁhyftd io¢ tieetibydmpopnd ek aneil30 3643 @EL@Msyn/i 2,3, 4-

L aoorm 1 a8 PR R B et Rt O e Fa B P IF R G R R e
conmpound Was$.30hAH)etl0] ([CHS. STz, 2HY 87 54d,[/M-RD Hz, 2H), 6.9 (d, /=8.84 Hz, 1H), 8.18
35 (dd, /=8.72, 2.15 Hz, 1H), 8.28 (d, /=2.02 Hz, 1H).

Step B: Preparation of 4-(Cyclopropylmethoxy)-3-(trifluoromethyl)benzoic Acid
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20Step D. Preparation of 247-{(6-Cycl opentyl-5-trifluoronethyl)pyridine-3-
yl } met hoxy-1, 2, 3, 4-tetrahydrocycl openta [6] indol-3-yljacetic Acid.
The titl ewoanmoumnsiéwas obtai ned from ethyl 247-{(6-cycl epentsgdoHhe4265

trifluoronet hyp yr| dj ne- 3- h ocycl openta[ b] i ndol-3
-yl] acetate, 05 58‘ ?H"T %f&n%ﬁrﬁggmf%’ﬂ%éyg%p ESC?I%’g in Exanple 1.4 Step
F LCVS nf Zmﬂuélﬁﬁneﬁy]DMHratd(ﬂKMZ 2z. (Nmr(lalm TVHEZMeQB(C13) 10Gnppwaskhd8&HIEORAS (m

171 and 160 b (oot} 158 e fafbiovedichf it i et Kgdha 575 7

(m 1H) 5 efttacfed ,wiAHtOAG (t8&ce]. dthe cAmbinddl. Btramdw@e dri¢dzqved MpSOyarldofadntratel= 2. 4

lgz éO ( d5 3 1o %}Véﬁllﬁzlﬂe iciszpou%%‘zga wlll_?e soﬁd @§0§ L&MS’L ?z J—%l lj[w+’H]8."1§§]]\£}? f4100 1H),

epara I"on of
2-(7-06- (P)MHZ)IGDi]lﬂﬁbpml))}% 46 (rm,fZHl)l,(ﬂ)r&i%'ill‘(‘ylpawllcmnl-ﬂ-(m 1H), 4.03 (d, J=6.57

glgg met hoxy);gt elé' ioéﬁﬁg ?L%ﬁgﬁgo@ﬁy} @%E’ %1’%4%6 lﬁ% 3)43% Pﬁzﬁg fly( Conpound

-1-y1)-5- (t rifl mpmﬂﬂephn)aﬁyn bfi{4r E3elypriopdintechoxy)t3-2, 3, 4-t et r ahydr ocycl opent a
[b] i ndol - ‘iacet -{(6-chloro-5-trifluoronethyl)

pyri di ne- 3 (E/‘f %&fp‘ﬂ’eﬁﬂz‘“%ﬁa t et r ahydr ocycl opent a[ b]i ndol-3-yl] acetate
(60 ngjlo 0. 132 nrola)splupyn 6iol-{ciclogofydinethaky)-0-(GBluntonielhy ) ben3dic @Ad inTEHF (. 66

2010] 011516508 U Babrosh Il FRERRTR Ao RTS8 e 2 5Gme nesiinary

m xt ur e wadorplf h &t 0, by rd:dl?h@ Vo giivewd ldeettnheo tolotxl temp:mtpmmndi st(rﬁbﬁ omﬁughtLCNB

[ﬂ 1Zy1) 428( ,[5l"rhlL feiagébornomn% & \T'@)Spyr fl(}]dgg E? dosolugon of I&aHé’(& at 0 éQtr%'éth
yl} et hoxy ~EOA4 (heied alty oyl oqrerts mib ricd ot M3Sg hndepmeﬁectbyﬂn]nqﬂ geBFr om

Y1 ety SyeBibeRph Sl it e e bl » iiEHOS) BY KL PSR

simlar narﬁnﬁls)tﬁq)pmmm& Ohe 28%)j EH0. 6 (nt-2 Bl 22- L3 24(m, SHE,(3 . SFI (d,tJf=ré 57 He) e

compound \mIRI 8 o YU ot 1973 0L e DU (005 ME 01D
2. 74 2 87 (m AlStep B: E&p&aﬁﬁn@ﬁ‘l-(ﬁﬂbcon&ﬂ@}’) Iecyclﬁiﬂ)opyﬁneﬁiﬁbx(v)iﬂ- J=8.7, 2. 4
Hz, 101 7.19 (d, J=8.6 Hz, 1H), 7.91 d,J:
2.2 Hz 1%0(893'("5‘8“?%%'?""%5“ 8. 34H%d 325 Hz, 1H). Exarr;?e 135

Pr epar a@ i on of Zo(aroUGer &f (3~(ExcldpupymEshoxy)3- (jnﬁuoierydtyxyl}a)henyl)methanol (0.258 g
trifluoro X a racycl nta
|(nd01 3-yl ;Egtge%r!% ACI(g 6?1834 %&‘?Jngé %@fél&l?ég%hr%hi @P@&gﬂf/ gtﬁégr{{n (())I?HE Fleaft

2- (7- 06- ( 3,v8s Bifddud 7 DTSy for d15ihdiThe rkagtidh afxture was poured into ice water and extracted with

(trifluor O{Iig)%a*ﬂéo@ c@tt}[ﬂﬁc%ﬁ%?{ H?%@a%%éxy)ere wand Wil REHEOY - RE) GRS AE&, ndol -

3-yl) aceta
(6-chl or o- 5ad corttnm@wdmteglhtympyltlc domppufdd 35| 2hwietelsobid/(0272 gB U NMR (400 MHz,
tetrah Y r i ne
hydr oC%?or I‘i%ﬁ;éﬁ!%ﬁ'ﬂ a({sgﬁ? Fg&} 2%R’ndegrg ?gﬁ{rﬁtgﬁ&né dlg ?n?giélg’%%\ﬁgj 694'&1 18,
Step A thel,4ieds,hpednd. JFwess9di, aHpEd8 (RDUEMS, 2324 Hz, 524748 [d&/l#ﬂ] 15 Hz,
Step B: Prg @ﬁratlon of 2-[7-{(6-(3,3-Difluoropyrrolidin-1-y1)-5-

me

(trifluoronmethyl)pyridine-3-yl}nethoxy-1, 2,3, 4-tetrahydrocycl opental b]i ndol
-3-yllacetic AciSdep Et Frgparation of Ethyl 2-(7- (4-(Cyclopropylmethoxy)—3

. 26 1. o Giflorsti A by Tu R - ichimaistidpe IR PURBNGAL 1002 Y LT 4
with 130N Li OH i Moz solutibh efr ety Br(@hydroxyt- h,3 drietrabizdrocyichpentafhlifdokAyyl)ecefated, St ep
F

cocra) | ppndt s ok AT b adtied et dho b g moll WA AT
1H), 2. 74- ZcldsgonfipthyHHYcycBpEopy Bneiioxy)ad-(tdifi)oroBetBy)behzend €0.070F, 6264 @tl). The94
(t,J= 13.4 r%ior?r‘é?x%gwgsostiqéd fcgJ_l% h agd ﬁﬂeré(g q"he ﬂl%raé'v\@a’s cgnc%ntﬁ%ed u%i'&gr’vacq{u%g (d,

J= 2.5 Hz,
and purified by silica gel column chromatography to give the title compound as a light yellow

35 il (0.023 g). LCMS m/z = 488.2 [M+H]". '"H NMR (400 MHz, CDCl;) & ppm 0.35-0.44 (m,
2H), 0.58-0.67 (m, 2H), 1.24-1.34 (m, 4H), 2.04-2.16 (m, 1H), 2.51 (dd, J=16.74, 11.05 Hz,
1H), 2.68-2.90 (m, 4H), 3.49-3.61 (m, 1H), 3.94 (d, J=6.44 Hz, 2H), 4.15-4.27 (m, 2H), 5.03 (s,
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30(d, J=8.7 Hz, 1H), 7.96 (d, J= 2.2 Hz, 1H), 8.32 (bs, 1H), 8.39 (d, J=
2.2 Hz, 1H). Exanple 1.20: Preparation of
2- (7- (4- (Wbt2hyoaudibonyl i benzyl oxy)-1, 2,3, 4- PCT/US2009/004265

tetrahyd I

Step A Pr ol 601 B 6P e r 12 b ST RE R B R e 19, 3, 4.
3t5F1ef rgh;(/(;r.ﬁtsébej byekt, dH), 5267![(5{[1&189%131&)98&6 ebs lH)b '(Ij'olasstl rredt mt xt 1(1[_)8 of
e -(7- r -1, e 0l- 3- acetate
0. 19 !y it EeBtelnsinp sl AL RN PRI DR (1. 5 m vis
WO 2010/ 01mﬁmﬁlhﬁgl)ﬂéilzﬂﬁﬁaaﬂ,ad-dadahydrocyclopenta[b]mdol 3-yl)acetic ac1d

1-(br Ongmat hyl) ’flog tlo o?é{h)fl(}%él g(i ogﬂ)g%%?%og% %ﬁuorérrhrtgﬂ%l\g)e eaCt hon

m xture’was stirred*at °r Som Y¥%r ed.
The filtratE23dsetabntranytioptredb]iraiott3 iy acerags(22 6 engna.84 pumiof) e diokane mepﬂjleat i ve

425, 5[ Wb MR 20 O redng P P R L SL S RIS DA )7 o

( m 1H), 2.4 wastebd with 11 HCl Aigk FYQAR exdzact Wad)drie oved MeS8H aﬁdmondd-d)rate& DB (s,

" ana 2, 4% wipuiiay brplduSRpt (i i o b dpoiduga ol 142 e

( d J=16. 1 60 2RY{H]7. BNNE (40=MBzDMSO-@H) ppnB0.49-0(38 (m1HY), 0.52-6j59 Bn, 2H),

T0¢ bt r ahyar by FbFAEAE T hbuar) o R GER ReP Ao e P2 onds oy i) 2

sol uti on of(dei=|6;6]9 12 PH), 605 (syeHNyl69ld, gn§BY, Bl tiy $.91(®,/32.83 Hz, 1H), 7.19

t et rahydroc a o t - Q9 i n di oxane was
added )1/M Ll%-!}%]%giozuiﬁslﬁ%ﬁ ({:’8 %‘gﬁﬁ%ﬁLﬁ6%42]7imm%o )l%zf%h(m ;ctl on m xture
was stirred at roomtenperature for 24 h. The sol vent was partly renoved,
ool Posded R La S MG DR S B 3,
[9!\/+CI;I—I]HZ T I\IVR3,(44é)lﬁiali\}1dmcyﬂlvﬁ(ﬁta[6)mdiol-z-ﬂ)&cawo&(((ﬂoniblol)md 24)35 (%c_ll) J; %?(() and
: : (m : S,
2H), 6.73 (dd Jgte%%greﬁ’g}aé‘% %éclfﬂi‘b(‘?' 46‘%39"[’%"4'2’—‘@35 He, 7.20 (d, 1=
8.7 Hz, 1H), 7. 7(trnﬂubroﬂwtlnsl)8eddnate2|—|) 7.92 (d, J= 8.3 Hz, 2H) '10. 47 (s,

0 32l Shal TSI O S Py s
|2, 3, 20t et deadribed oclg/xalnm!mhﬁa[sbdn zhdngwearwil) BCBIS 2 acHal4 maﬂﬂ)ouhumomo Step

A P t te.
To o ot rr bR BeRER 151 AT BT ST sStnlenn) | U O B 82 258
ng, 1.0 25ntib), 3.32645 knsiH)r7.0@ (dnd%%/"!qoﬂiz;slﬁhlm)(p@lk&m arﬁ2(H2) 11(1153 2hgd, 0. 10
mmol) in THE. (8%}@‘1 j\es added (cycl ohexyl met hyDzi nc(11) bromde (6 nL, 3.00

nmol ) at roomterrperature The reaction m xture was heated at reflux for 2
h, quenched wit hStsnBuPeﬂpan:htNaHC&BC;@Onﬁnmmy)-m(tﬁthmednethylmhon&hldt e. The

flltra was ext t-e r dried
and cotr%gentrat edﬁr% ggo e reg‘&’%%@e‘@»i‘%? tﬂ%‘? "E%@lb %?mmgct anmr‘reé;t%oggénghy to
give the tlwilswrﬁﬁred@mp@mmdnlm&hqu)s das:rrbcd mrﬂxampleoﬁ 13, StepWBogvz a=wlB®1. 4

[MeHr . 111 Mygé@gg%”%@] . 96- 1 06 (m 211), 1.14-1.22 (m 3H),

1.62-1.72 (m 6.7 He, 3.94(s, 3H), 7.39 (d, J= 8.1
Hz, 1H), 8.10 (dStep C=Pepdrativa oi(d&(%loptm)oxy)ai geiflaeromkthyl)pheryhmethdnol. St ep

B Preparation ofof e cCUSKABRIN SRRK b Sch ¢ RE L TR N EIRRGAY Lugret hano!

To a stirred solution
4- ( cycBOhexprepaetdnsing aBinfitar nlﬁlhgénwmﬂbydjyelhmraﬂel 22 80ep3G tongjye A3 HNMR ) i n

di oxane (8 (o) WS CBRARS o Mol it dal tHTIRRY 9B el a1 BB %Qﬁ”ﬁﬁ)gglsggs 93 nt,

1.86 e reacti’on 'm xture was heéate down,
pour ed i nt 02HRa ¢ &4-4.94 CndTH)i @88 (d, v+8.590z, S8).{t45dAd, /8 pH 2415 BmdHpAtShédt ed with

et hyl acet a}:ﬁ;sgm?lﬁj?”bi ned
Step D: Preparation of 4-(Chloromethyl)-1-(cyclopentyloxy)-2-
35 (trifluoromethyl)benzene.
From (4-(cyclopentyloxy)-3-(trifluoromethyl)phenyl)methanol, the title compound was
prepared using a similar method as described in Example 1.23, Step D to give an oil. 'H NMR
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WO 2010/ 011316PCT/ US2009/ 004265 organi cs were washed wi th saturated NaHCO3
solution and water, dried and concentrated. The residue was purified by
silica geWoaoiwmmlﬁhronat ography to give the title conpwcmdls(zml@momgs as a
col orl ess

311), 1. 62?@1‘?52( PP“&M&% (Wﬁﬁﬁgghﬁg(%@rﬁ 5’%3% A Ms6ls22 (m

7.29 (d, J=2H}, 2084H£90 (uk)1H), 6. 96(d5FEE9 HEF118), 0.420dd, 1=86532 34 Hi) 1H)/7. 62(dgd J— 1. 6
Hz, 1H) J—21 HSt1 C. Preparation of

4- (Br onnrret hyI ?-@ycl ohexyl met hyl )-2- (trilluoromethyl)benzene. To
a stirred sol ut ISDe‘p Bf Preparation of Ethyl 2-(7-(4-(Cyclopentyloxy)-3-

1 ary DovAsmb ekt SR e g s 2% O
10The reacti on rAroth u¥(el1lmmembrbm(yyol®emldx)t)c2 (rt@ﬂxmrctremmé)bamane t}&mﬂlest irred

for 1 h, pouredlnto wat e extract nlcs wer e
wnshed i | ROUERY RS ar R B R e o e TEREEP A  SRE BT RS e
The resi duenwdsL@MBirf/i €600y [MﬁH]JrﬁhI NIMR QA0 MEL PG X Oppgh V.80 (th£=7t1|4tHze3H)

d MR, (4 -1.06
(m oty 3 e B oy ST PGS ) o5 d e ey 33 G e 2 P8 51 )
4.49 (%0 2H)68 -TI8D(En, GH), 3049;5@1 @0, OHMZ, 1414698, (mif 24, 4(&441 91J(;n SHY) 5anc¢s DHJ, 643,
%1(1)7 (Z ?3 8‘?& #gt}ﬁz 151)15 94-7.04 (m, 280 5P (=S5 FRAMH! P5 @6 Es8! .02
(trifluororkd hiy), Ylﬁémd,)#bﬁgl)lz,n,}la, BAAbE, ellH)ahydr ocycl opent a[ bl i ndol - 3-yl ) acet a

te. To a rea t| 0 t dr

t et rahydrocycl o;sjsté?ﬁ a[ r]epm(? Pz %Q (g:tvgl?%e"( )ﬁﬁ'éé&%}{??ﬁ@ﬁb iilb’(‘?gm um

car bonat e (17253,n:ge,traﬂ:@ﬂr@@clﬂpﬂnk@[b]mﬂoDM-_‘yl)(adetmhpdwas added

4-(bro rret hyl ) cl ohex | met h benz 7 ,

0. 23 TP The T}1e(ﬁ(t:l%‘{c°m oun 't %re%é dusin? Slm afne{h(%om(?ecr?}pbega ure: f.z.ggh'
The soI i d viitep F id glﬂi’ZESﬂ)lldﬂCCMﬁWfE‘d4m4ﬂM‘ﬁ{]ﬁ))H NIB{(400eMHZHeMEOrrdg) dyeyain 1.53t r at e

the Title comsBuil (g g GEZHEAREIRS Gicljn. p38 & Bo AL ki) B54gaP 16

MHz, CDC13)(m841), 9813, soam( hlil) 29942&9)8 (m13E)46.89 8, {78326 HE, BO, 6.02 (UE=240Q Hz,

311 1.55- 1 "2 1.2 Hz,
B L e T o

425(2@ 2112)18 (65, 08D (s, 2H), 6.85 (dd, J= 8.8 and 2.4 Hz, H) 7.00 (d, J=

2.4 Hz, 1H), 7.21 (d, J = 8.8 Hz, 111 731dJ—79HZ d 1.6 Hz, 1

7.55 (d, SD: 7.8 Hz,( 111), 7.72 (d, J:)1.6 Hz,(lH), 8. 46 (s,agl-l). 30St ep ED

i’r gpgr Zt |t 0 trExaiane( J5: (P4e1(diyndn)¢flé_)<(37+(4‘é1yhyd )—(Gnt'(lltorolﬁéthyj)mnaﬂbgyb-)l$éta‘t-yl ;)xy) - .

etr | 0 a stirre

sol ution of fé‘%g%%@p%rﬁ?@@ @ojr-]’gg’%t cﬁ&l@ otlﬁr I uor onet hypbenzyl OXY) -

é 2,3,4-tet ragé(ﬁtqnycl’apem[lbﬂ-lﬁﬂerSylyét)lﬁ):é{(a‘tihm(atﬁethy)be@zm&lmml) in

i oxang. was a

reacti gsn m Xt ur gﬂwassomsnlc lll %}%%?99 mﬁgé‘%&tﬁg‘%‘g ?ﬁ?ﬁm{gﬂop(g%ﬁo E%Aez)ssmrﬂ vehit was

par L I yhr enﬂ?fMl 4, was laddeddlidyertogthc (-3 35 812186 mmad)ind itdtiakid(tuphehy 1pi@Eptsns) mliadglm T?e
ish so 0

Cavs 'z < QEEES eyl St ] e bl o S B b oo SRSk g |

1.14-1. 22 (hepte@dt1p) °Q for 6\1@!@@[1@&@2@8@@@@%@52@@@@@426@@ Vg8 pdurgdinfom,  6H) ,

2.05-2.10 6

3.42-3.50 (‘Ir;r%ter ﬁéé’m@g‘iég’ & %q%‘i] Thég%ca%gagﬁ‘g ‘é_gs}‘e%ﬁ%h Ay I%Egd °Z’|?6 ME%O‘M (d,

J= 2. 4304z, a]gﬂ-l))unt%d@y sliga geJ colgm8 chmatpEDaphy?togBre(thja tit-cofipQunidzs a #Hjte sofid66 (d,

J= 7.8 Hz, 6“65 7LE§IS(r§/z =360 1 VQufSd RmMrL(@o M, EBct.D5 ppritilos (1, BERARY €

1.22: Preparat
2- (7- (4- ( Et(sy2Houi.ofo(d, B088HZ 1 b7 dietdsym) bEhzyl oxy) -1, 2, 3, 4-

tetrahydrocyclo [ i o To a

m xture of eth &Q%&? p']ehgld‘hiog‘r%%x ?({Cr'rﬁfn ﬁ'ﬁ@?o@%@ﬁqn%gﬂl?gf’é@ '—tril,e 2,3, 4-

t et rahydrocycl o&emn&f(b}drwdmieﬂﬁl)yz fteadworemeshy Henavyitrile),. theltitternompound wlisoxane was
added %5 prepared using a similar method as described in Example 1.23, Step D to give an oil. LCMS
m/z=220.2 [M+H]". '"H NMR (400 MHz, DMSO-ds) 5 ppm 4.65 (s, 2H), 7.73 (d, J=1.39 Hz,

1H), 7.84 (d, J=7.71 Hz, 2 H).
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10di cycl ohexyl phosphi no-2' - (N, N- di net hyl am no) bi phenyl (4.4 ng, 0.011
mml ), Pd2dba3 (5 ng, 5.5 iiml), 2 Methanamne in THF (0.28 mL, 0.55
nmol ) andwecadiommiiiert - but oxi de (21 ng, 0.22 rrm)l) The PERALS2@9/00A26 Ur e was

heated at 120 C for .2 h under pi.Gr LI radj hed, b rated
NH4C1 sol ution %P‘éx'i’?eé{e{ag'an ﬁ’ygm&g % ogt' "@Mﬁ 105%912% ('2:!5 wer e
dried and aetrsleiré@tlepentdibfinddSiyl)aeetuees pur.ifi ed f| rst by preparative TLC

fol |l owed by 15pr rative LC.to.give the title.c und (7 as a wite
solid. LCVMS iz Fibiy é%?l?s“)rr’wgﬁ\y&i@‘ "F&H@b%nlg%g%g{)ﬁeﬁmfg%g?%af J=7.1
Hz, 3H), 2.ptépardlsing apimiled) metBodad d@dﬂbed]miﬁxiﬁlpﬁ: 1523C5t4E %o gixe arldill L.CMXS ni5- 2. 86

411 3 = 1 6 73
(m 41 (3 88l a0l ch e8RS 521808
1H), 7.19 (ld{) 250 @d,af=m 80,111 2 Hz71H)62 680,91 dm, S1)53.a814.61 (i, HE), 4. 1348 (%, 53 ( d.
o ( o (7 4Hf oADes ﬁgéﬁﬂé@ﬁ%@;ﬁ?n FXPP 8 s 650, Lo H 21?9 2970, /=872 1z,
(trifluoronma)hyv)-behay,168y).8117. 28(31;4H)e7£918(by1d{)o8:§2:db®,pﬂ)1 a[ b]i ndol - 3-yl ) acet i

- (Cycl opr opy! mEXAELy PFeRR e o P Earto Fibies gt S BIBRI R 1 Ut on of

4- hydr oty - 3e(rhlliydfrbdy0]bpémﬁ[b]ﬁh()dlanﬁl)hk:mcamid:l (0.483 g, 2.343 mol) in DWF (10
nmL dded 2.29 7.03 1), f | d.b . .
Ty omacatia ) oy ol e samepd radpremmred Bink s siblar B0 8 desstitest BEMIPIE P e

at 80 C f orStpF Im givhesotil Xt VB mmeﬁi 4 I+ "HAMR(£00f MHE, IS Ovd3)s6 ppm 2.01-

vasned i t it re iy gy 385 BecPorf s Eln Hn 3Ll BociGue

was purifi eZH)bWS(dIdea 78£3. 46:m UED, cY4r(dil 69 Hephly), 7.02 gi veeB.1hiz, t1iH)| B970enpound

Sssgno%m (H{)? %g)H{)S%(%% 96&24?}193 IB%Z%IH&H%T g NHzZl OSD(CéB)JSGpE;n

Hz, 2H), 415(d J=7.20 Hz, 699(d J884Hz 81835(dd
J=8.72, 2. 8 28 f
4- (Cycl opr opyalmr%‘f %g&f)re%a r'("t“gn 02 7r omet E‘ZIH Erc')‘fi‘c‘" gayll):) SRR AR

2010/ 01131Mﬁmﬁﬁﬁbﬂﬁm%dd{d—)ﬂ)asetiujtcidj(l(?onfpoog{d:BQ)pr opyl net hyl

4- (cycl opropyl hox fI uor ate 2.043 Mol ) in

THF: MeOH (1:1, 10°% %Jtl\f\’/’éé’f% yﬁ“"dﬂ“ﬁk}%’r t?yl?bf%% ?m%%)‘ﬂ The reaction

was st i2fr edtemlgdmcyg;mpgtntqhbmbhé{yl)webh adi(9.( thiy] 0.G23)mmasiflingitdxasctiea)wash Et 0AC

(twce). Theg.c re dried over trated 5to
(P fﬁf Lr@lg I‘%ﬁ g:r & m}., reactl WS EW%&%@?%O{% ﬁ}?;ﬁ@'&é}g

glvethetlzi € comp fE€9€0 Y.a‘ci[IVHrH].
"H NVR ( 400adiédztp ade(tbe)to& 'ﬁpnm@tu&sz& e4Bactath witHhtDAQ. BR-HIOXE etract W4s)dried

(0, 3=, 72 gRo dh eyl i Foy b PGS 4R egylStopbbiha 25
EE) _e_ga; at |O Fms@fsol@(ﬂ(z(la’ygjl DPMSpy: nE8 hO RMTHEB- I{Nl(i’ﬁRf(HQQJMbheDM%‘SD)t{zhépzm)Zm; 2?30: :
The (7 280) "G Sl RO ARE TR AP SR Gk SR A FREBE YD 571 6
rrunol ). Af6.2Y(ds{52r40iHwg 1H) 1. 20 (b J/h8.32 HQ 1d), T. 5(137 5 g, t2H). V. Wg B7158 kel 1H 1o

return tor t t hght. The reaction m xture was
slowy addeﬁ%’ a %1% {}@dﬁg&%’tm ?P%?O(?ég at 0 C and extracted with

Et OAc (thrice). The conbi ned extracts were dried over MgSO4 and purified by

"ol Lo 91 el AT LGP RPN AL i £ygarpound g 2 vold

2H), 1.302- lteﬁ’ihj(h'pcyﬂdp¢nt3[b94dt(ld§-yl)ht&1®hd—(£;onﬂid)lpd 3166 (s, 2H), 6.96 (d,
J=8.46 Hz, 1 & D
Pr epar at i on of 48’7?%12‘[ f’fje hn#ﬁ’ﬁ ?9 P%cyc hé’r)gﬂ.édl)y%lteh%m( 5, 11 P

(trifluoromethyl z)lnextmem)éz c@IOfb(pylazmo(Q,mD(md 262 mmol), 4- (hydroxymethyl)phenylboron1c

e R i e e e A e A T

The reacti ochMyatasstm ph@dhm aghBoug sélotionl(252 Iml, STHemmel ot digraned wtmir)evvars/dnsatgb ur ed

into i wat Xt.r twhce) T tracts
were washedt i oReaREl G Rtk TERIARER Ll Bhym ISRIBNAR L TC 51 Ve
the title coutrp@emwhtlaethﬂ avpdtate. §he odmlzingdlor@nks lgpers viekd Aifidd a¢14©6ncmt|zated The

residue was purified by preparative HPLC to give the title compound (350 mg) as an off-white
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25CDC13) (5 ppm 0.36-0.43 (m 211), 0.59-0.67 (m 2H), 1.21-1.34 (m 1H),
3.95 (d, J=6.44 Hz, 2H), 4.56 (s, 2H), 6.95 (d, J=8.59 Hz, 1H), 7.48 (dd,
J=8.53, 2wWB&otdxm11duk]), 7.58 (d, J=2.15 Hz, 1H). Step E Pcepseaviooszedf Et hyl

2-(7-(4- | t - 3= .
C o el e - AT NS ' NR (R SRS B BT LP BT G5 Hacet a
te. 30To a KghHy,is0? (@fJ €8z, 2H), 8.51 (d,J=2.5 Hz, 1H), 8.63 (dd, J = 2.4 and 1.6 Hz, 1H),

2-(7- hydroxgy-% d2 §,1%-fie hydrocycl opent a[ b] i ndol1- 3-ypacetate (0.069 g,
0. 264 ol )7 9HIplE s added Cs2CCB (0.086 g, 0.264 mml) fol | owed by
4- (chl or onet hy|$te]3.B( By@hwroamyh@iﬂamw)ylﬁmﬁiynhi‘eklmaéﬁlmbhktyl )benzene (0.070

g, 0.264 mmol). regction tirred for red. The
filtrat® was con 93?1?"}‘?3 Sgug D?Pu"?rm\%pé@a& A '?5 emylimethang! %é ol um
c;w omat og ;ﬂ apiBA (56 poi .82 mkel)tih DIOM g&ﬁppmdd@esi n@et}lalngs}ntf?r)@e bhlexwiel{ﬁ% gng( @25(23

. LCMB Z = MtHr . 111 NVR 5 44
319, 0. 58- g ewf f%ﬂ#* TEpCUOR_TIX R sty at tigt (Gpera f?’hf Blaq)ﬂe N WaEH(,
J=16. 74, 1lanQ%xtrted bHih, D(ZVIGBheZ:oQﬁlr(eﬂfbrgﬂiH}s wete di%edInd tor{cBatraldd)to give 84 tifld,

J=6.44 Hz 7
2010/ 011316‘19%?%@2%@55% kf&‘é@“’%‘?\gpm’gc@?n(ﬁGMSjﬂé =265 1 MiHl, . 1H),
6.93-7.102 (m 2Htep C: Pﬁep(aéatloia-tﬁlﬁlﬂyl biq7-(4 Byrazin-2§1T)beltkyloky)B1 53,4- 1.96 Hz, 1H),

7.67 (d, 1=1, St F: P ti f
2-(7- (e Rveiebalydet Enactial ep F. Preparation o

(trifluoronet hyfT&)eﬂxwxllre&yéthﬂ 22(731y4roi}e11 L3l ae ot wngeihtafbihdordolacktitd ) acet |
c acid. 5T

5 (o o (oveP o B RieRang Sestm @ronsie 68 e 0 FRaby I 1 mL) was added 4

é" 2,3, 4- tet(rpaﬂdazldgo}gﬁet@gﬁem}a{ebdlfdnﬁie (413my, 0AG ehrad IR T(l?rﬁeaaldigm;(ﬁreoﬂa% sfﬂtm gt in

I OXane _was adde | e reactli on Xt Uure was
sti rreg5 hreop AR Talge oﬁerﬁé]@ﬁirh asr?gk wﬁ%ﬁl de%\frthtL‘zlﬁlﬁ’f“ﬁde cqrcenttedaliCext r act

was dried Q\éﬁﬂud\@ﬁ@ﬁnﬁéﬂ:bmmmklé ALE b giTdibe ﬁﬁtS(tdih]ﬁuMB(SS mgp i LCed rby=

60 3 [ Tkt SoShirdd Ealec bey DAY b0 73 Hia e Vgt (, Bl o380

3“{:,;; % % (1(da7J=€1167a;ld)1,122,1@§-121 ), 0370137 R MHS, 339-3 Tm, IHL 2. 1%84,248(n91Hj-|3 18111),

To 84 5. 46 W, SHTHL %-éfaeéuﬁ@l@smﬂdl T B Gt 83 ey 1y
Z) 24 (d_to J"Bészl@zﬁig 21}59 2}(37/ sl@z(ar J7Js|;émz ﬁﬂ)sm@fll%) §.51 (dtllrjl*%lz)sg)ﬁﬂalma) 1.24:
reparation -(7- clo 0X rifluorone enzyl oxy) -
1, 2p3 4- tetqdahﬂfd?'ééﬁl'g nlc%?fg?“kfﬁd %}@’F ggreti c acid (anpoundy24)?/ Step
A Preparation oftef) pegaritgon (4-2((@1&@39%& 2lyp¥nzythxy)-1,2,3,4-
(trifluorongt hl\:&} benzoat e, From bronpcycl opropane, the title conpound was
pr epar ed usteHd regyslopenta fplingoly3-yhacetic Acid.

To a stirred solution of ethyl 2-(7-(4-(pyrazin-2-yl)benzyloxy)-1,2,3 4-

25 tetrahydrocyclopenta[b]indol-3-yl)acetate (15 mg, 0.035 mmol) in dioxane (1 mL) was added 1

M lithium hydroxide solution (0.175 mL, 0.175 mmol). The reaction mixture was stirred at
room temperature for 5 h and acidified with HCI solution. The mixture was purified by HPLC to
give the title compound (8 mg) as a pinkish solid. LCMS m/z = 400.4 [M+H]". "H NMR (400
MHz, DMSO-d) 6 2.04-2.12 (m, 1H), 2.35 (dd, /= 16.0 and 9.0 Hz, 1H), 2.62-2.75 (m, 4H),

30 3.44-3.50 (m, 1H), 5.17 (s, 2H), 6.74 (dd, J= 8.7 and 2.4 Hz, 1H), 6.95 (d, J = 2.4 Hz, 1H), 7.21
(d, /=8.7Hz, 1H), 7.62 (d, J = 8.2 Hz, 2H), 8.15 (d, /= 8.3 Hz, 2H), 8.61 (d, /= 2.5 Hz, 1H),
8.72 (dd,J=12.3 and 1.6 Hz, 1H), 9.26 (d, J = 1.5 Hz, 1H), 10.47 (s, 1H), 12.20 (s, 1H).

Example 1.28: Preparation of 2-(7-(4-(1,2,3-Thiadiazol-4-yl)benzyloxy)-1,2,3,4-
35 tetrahydrocyclopenta[b]indol-3-yl)acetic acid (Compound 32).
Step A: Preparation of Ethyl 2-(7-(4-(1,2,3-Thiadiazol-4-yl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetate. '
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20described in Exanple 1.23, Step Ato give an oil. LCVMS mz = 343.4
[MA-H . NWR (400 MHz, CDC13) (3 ppm 1.58-1.72 (m 4H), 1.75-1.88 (m 611),
1. 88- 2. 02WQrzp108H)13164. 87- 4. 99 (m 1H), 5.32-5.45 (m 111)>ch$0®9(00|4265] =8.72
Hz, 1H), 8.12 (dd,

: J , 2 B:
Preparation of (’&/"&I?wﬁ ‘?‘Ftry PIS%Q)C- 1 %hl f‘¥‘1‘iﬁ’%§ Igzrfé’gﬁe a)h%drﬂc ogénAi[t?ﬁndogg From
cycl opent ylyhiediay @4 Gpeg) 0260 xyyol Bedstum dakhmaite(mtmg/IO)ZSemﬂmal, end4-tle title
Srep B to qruBeReninsab e el e 93 Fi pM AR B st  on
of (4-( Cyclibpeadtiph oxytirdd at obmltenpeaniat bya‘rhlgliteﬂ;d s)ohévvlaamoioved-'byd”ﬂtrauon and
4- (cycl 9pentn¥,|cpxl¥k} Et%)A(ct fhlar_tlllﬁ%t% ﬁvgggohg r%&rgagegzo e(r:r uce respu?? : IdttL%rgm Ound Vas

30pr epaf ed UsSing a 'sI'm 5 Cto

gi ve an oi Ipunﬁbﬂ\lhﬁll(oﬂ@@mm&grqﬁymogwﬂmﬁﬂlﬂé_ccﬁ&o(lm (42H)n;1g)JLGMSin/86 (m
2H) 1.86- 1. %gz([g)& lﬁll), 4.64 (s, 2H), 4.84-4.91 (m 1H), 6.98 (d, J=8.59
111), J=8.59, 2.15 Hz, 1H), 7.55 (d, 1=1.89 Hz, 111). Step D

Pr épar ati on of ZStélﬂai @eepaeition of 247 (4YG2, 3{Thikdydzok4-yHRenzyloxy)-1,2,3,4-
35(trif|uor

(4- (cycl opeﬁ@ry%‘;yb'ﬁp?ﬁ%ﬁ 'Pﬁ%?o‘?%t‘?fﬁ%ﬂenyl )net hanol, the title conpound

was preépar ed usiTu slwionbf alyl 27 BS—tldﬁBizb]-b@ﬂbdnﬂylEhg&-l’Hﬂl%l 23, Step Dto
give an oil_. N 2 .0 16PCT/ US2009/ Q04 ppm
55 170 (e prandbhan i lye BT Vi {048 ARl ot @%D%lﬁ%
4.84-4.90 (IEIDHZI(B'I)394 ﬁlL9(B3S(4dnmdl=)=8F1"596abﬁon ddd)stirrdd évér(ighd, Th & cb@ mRnddwhiz, ,
Z (5; EZ (Jq/ta en ug nr% X H) g/as%%d w1th 15\??&{1 althe%nogc ex%ract was dried over MgSQ, and

S(trifluor ouasad:dnyﬁtycb é‘hz ;elsqu/\)/asjpuﬁﬁad Yy dikidargahootimocehtémpegnsly lvd give the title
i ndol- \}5 yfl acet at.e

4- (chl or one °W§P3ndfsfécf}b openém(oxy%AZ[N(Hf :flfluororgeqohMP)z’be&gnd 61?Ihmzp?’tle
conmpound wel12ime pHY, @B6dd, vigl 6045 B AT Hay 1HYEL.5®a. 7@ enEics.# badl (m, maﬁwe 1. 23,

Step Eto e 4 S I - , 13) (3
oo 1. 30 ( 0530l 8 8 1, ¥ MOl ) 7y W Rt A Nl 2 6%
2.05-2.16 (f8.21Hyg, 21, 8.15 (&id=8.IHHG 21714,96]1](5,11&1)1-12),461[131)1}1),11021.9689, HB9 (m 4H),
3.49-3.61 (m 111), 4.14-4.28 (m 2H), 4.84-4.91 (m 1H), 5.02 (s, 211),
6.83 (dd, J=8 .7 8, 2.46 Hz, 1H), 6.94-7.04 (m 2H), 7.21 (d, J=8.72 Hz,
1H), 7285 (Ebdl,mple:BZEB9Preﬂa1&ﬁoh1nf 2-{H3-Cycl s n(yt3-(trifRioDEm éthyl) Heinfrylo:§)-42 1, b ,

2 (7- (4 (oSSR BRERTR TR Rlasetic avin (Cpmmponna 2y,
1, 2, 3, 4- t et r ahy dStep ¢ [PogrnatiduodfiMetbyl-43Chloy @3-¢trifmommnathylbsiimate i t | e conpound
o ve & S0l i d. LOME Rgiolel Bsni R Ao iR p g e Bl Ty arRE, 1
1.53- 1.79 ©69 mbH)4.8 111018,3uliu19:7ac(drf27 fiH) 4452mmc319 #Fad &ddednTh Hjixtur2 va@S stirddl, at
‘] 15 9%%9 ( %éuxl_%)f %%,%lbwgd ti éoﬁz ng 5.}1-0%1" p? C?te:!i j:%%é iﬁﬂxﬁprg‘s% 'ﬂhf%isgﬁf(n 8 (m
J 8 72 Hz, lidd)d refid@5~259, ml)=~eas PBurktt pntth)e wa?cr @hergby/2whitg sugdnsion rmé&l. The 1H) ,
solid was filtered and washed with 0.05 N NaOH (3 x 200 mL) followed by H,O (3 x 200 mL).
The solid was dried under vacuum for 16 h followed by 4 h at 40 °C to give the title compound
as an off-white solid (197.0 g). "H NMR (400 MHz, CDCl;) é ppm, 3.98 (s, 3H), 7.62 (d,/=8.4
30 Hz, 1H), 8.16 (dd, J = 8.8 Hz, 2.0 Hz, 1H), 8.39 (d, /= 2.0 Hz, 1H).
Step B: Preparation of Methyl 4-Cyclopentyl-3-(trifluoromethyl)benzoate.
To a solution of 4-chloro-3-(trifluoromethyl)benzoate (196.7 g, 824 mmol) in THF (100
mlL), cyclopentylzinc(IT) bromide (1979 mL, 989 mmol) was added dropwise at 7.8 °C. The
temperature at the end of the addition rose to 22 °C. bis(Tri-t-butylphosphine)palladium (21.07
35 g, 41.2 mmol) was added to the dark brown solution at the same temperature, and the resulting
mixture was stirred at 70 °C for 8 h. The mixture was added to saturated aqueous NaHCQ; (100
mL) at 0 °C, stirred at the same temperature for 30 min and then at 22 °C for 2 h. The resulting
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2012.18 (bs, 1 H Exanple 1.25: Preparation of
2-(7-(4-Cyano-3-(trifluoronethyl)benzyl oxy)-1, 2, 3, 4-
t et rahydrwo;mimpmlba[ b] i ndol -3-yl)acetic acid (ConmpoundP2F)US26800m4265

Preparation of 4- tr.f th benzoni tri

sol ution of “{PA%H %%/Colﬁ% %tl’lo uéC)erh(%erfa\(%1 rtlhflfjltprﬁ'ne ) ‘fnt&{eﬁanorvﬁm@ eso?«i 425
mol ) i n DMWerevasshadl déhl Ed) Ay @noXi0mad.)( tBe ﬂ%tegyasmr%&nedmiﬂ) thapekvious concentrate
tetrakis(tri ho hlne al | adi u 0

reaction f|3§5‘ v'%mglél'gg S %ﬁawé%é qiaf{%{% ﬁ(?ofrPngrﬁne 2505%9“ at 150 C
for 6 h unddr,S9:% demmvdaandcroa@hnaatmbmdefrﬂaéuqeéammumm mvxtthsertele\nampqmdaedm into

wat er - and eXt ! aCt1 3%7?[1' gqhout rﬁ')eaplgl 1ca|1':E;(oOA]9Cﬁ§ aCEré’\@nﬁ\/ﬂl\ﬁfh@ijMRt(QO(ﬂ{dk—l?b

dried over ur’i P'i ca ge onat ograp
gi ve the tl(rﬂ)(éls)ﬂilmﬂﬂumilée(ra 2% 153 s@s (rd, 2H), 1L951.87 (m,2EYR. MZIh(rﬂ@H)B{MH]t

HNNR(4O 4. Lol 689 . T=0. 88
e ?1;1/'_%{ SCQ%?% éﬁzopao&g (é,pﬁé s %ﬁgp% rH)§t4|%Zn ?%} S8 &Y= s &2 1,
4- ( chI or omaltH)ya 31-(21—(Fr1|6ﬂl{z,|0Hbmet hyl ) benzonitrile From
4- (hydr oxynet hyl i fluoro |Ie e ¢0 und was
35prepared usin tﬁp G Hrf%ar’aﬁ%‘{ ?Tg%'%ﬁ%l)o Qzlqp{% “"r?h'@xhgi?’BF'eé‘yi)fnfgl,a“ ep Dto
gi ve amooil. LCN® asalwtion 0R20yodehy-B- (mﬂl\ldrorﬂWRyIQb@ﬁnEbaM(IZ% DRBONEB)) ih 1,9pm 4. 65
(s, 2H), 7.73 .
20101 01131 EHeTPUSI 087 doa T ks? M. of7 el T4 KBfighln L) fesosa ffise st 2
2-(7-(4- QlaﬂﬁbTBe I(etlﬂlufg Slusp‘etmm hgd S)lhethzt)BB (5){’93)f9r15 52h3[hédark brown solution was
tetrahydro et ro
4- (chl orone y?? % 7%0?((1%17% Jn&)%% 5ﬁ’y?nliémlglrgeN H%QB%) n%Ll)eThgéarYﬁroslmer
prepared usepegated andm) t}araqmuhmdseaﬁzai(é%mmw NaCl EX(bgyphded] Ti2ofbepd E t 0 g| ve
an oi l mz 5= 443, 1 0 CDC13 1 .30 (1
I07 010 e, ol e sttitich il oAt L 20| TRO e iR ndhagia R srygiouct
2.68-2. 91 (separded Qrg&lc'lﬂ*a@ﬁ 618 thagontbied otgaﬂlesV%re80r(cmtram'd11)1der56cmd_ed(mqsSLEH)
6.83 (dd, Jr8.72 53 Hz (
o1ty 7 et pipertfp Wiy Mokl AT Al sd o g Sgl e 11 7T
Step D: Prepshat witnEtfAcA3 & A0Q hl .yl oerBbified orfdnus menebtayy ovaparatyd andythe dla,rlQ 3, 4-
10t et rahydr . it conmpound
was prepar ed 8&51%1[%}) r%géiatgel[‘?ﬁ]slSwgée(ftﬁo%‘)oglgggeéhfo Chbsglcf 2t glé?(the-{pg %ﬁpfggd Gt ep Fto
gi ve a28ol |q3blorlc€$I\V@uwI(110=g)4116M$ /b 3.3 [RHE( 46@1\&&&(4% @BC1H o 126791-
2.14 (m 1 38- 3. 53
(m 1ty 5, o Gl 2y o o568 o) o 0t a4 3%’35"(“3@5 =393 1,
1H), 7.22 (Mg, 1H%8.724s,13H), 1139740 (@ 2H)s/.621(511H), 8. 07 (s, 111), 8.19 (d,
J=7.96 Hz, 0 1.26: Preparation of
2-(7- (4- Car barmy%tggﬁ( Jirdp 'éﬁgr%‘r’r‘i%%é\%}’%%%‘zhyf’ 5 E’?W4
t et rahydr oc@nﬂmpembﬁ{yl)benzdmd 3-yl)acetic acid (Conmpound 29). To a solution
of 2( (4-cyan (trd
20t et ra%ydr ocyclogépg' c@ﬁffg%nl d%O - -y(lﬁaé:'c ?P{énglé%%ﬂth%@?%ﬁong 1b3 165151) thloml i
di oxane (1 ¢hlgrideé329amiddcd0hdl] witdd{edcdrop(v@setat srich a rathes toaeottiio thewsenslt | rred at
50 C for 48, S
oxt ract ed v PRED iR verf -2 B REHE i R Bk B sl LRE R byl 0°
resi due was°Gpfar 3.6 ihdollldywed by @eat 35 FG.helRlix@ifeSas gorgﬁm:eltetdhledetrlrttdueedamwp@@mdi as a
solid (2.1 ppm
2. 01- 252.1 %esu}h%@ﬂéd?é’%%%ﬂ%"%%%ﬁf (4H3NE5 éé%g%?% iﬁi@ 18Eky s ey
6. 72 (@0 J=wdre Sspatated afid the aqueous phase extracted with CH,Cl, (3 x 400 mL). The combined
organic layers were washed with saturated NaHCO; (400 mL), brine (2 x 400 mL), dried
(Na;S0,), filtered over fresh Na,SO,, and concentrated in vacuo to give the title compound as a
pale yellow oil (113.3 g). 'H NMR (400 MHz, CDCl) § ppm 1.67-1.57 (m, 2H), 1.81-1.71 (m,
2H), 1.94-1.84 (m, 2H), 2.16-2.07 (m, 2H), 3.39 (quintet, J = 8.6 Hz, 1H), 4.61 (s, 2H), 7.49 (d,
35  J=8.4Hz, 1H), 7.54 (dd, J = 8.4 Hz, 1.6 Hz, 1H), 7.63 (d, J = 1.6 Hz, 1H).
Step E: Preparation of Ethyl 2-(7-Methoxy-1,2,3,4-tetrahydrocyclopenta[b]indol-
3-yl)acetate.
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6.93 (d, J=2.40 Hz, 1H), 7.20 (d, J=8.72 Hz, 1H), 7.50-7.59 (m 2H), 7.76
(d, J=7.58 Hz, 1H), 7.82 (s, 1H), 7.91 (s, 1H), 10.47 (s, 1H), 12.17 (bs,
1H) . Exarwbaoﬂwoﬁi’smPrepar ation of 2-(7-(4- (Pyra2| N- 2- y 1PCT/US2009/004265

benzyl oxy) -1, 2. 3y s AARbL AN ORURLSRRIRALEb A By agaet e aci d

(Conpound 31). reparation enyl ) met hanol .
A m xture ocfxoéycdxipbmlamytaaﬁmﬁg (130 2861 . 5 ed aﬁt?temimlhy)l prthosilicate (21.7 g, 104

4- (hydroxynet R aron 4 0l
tetral cis(tTi B‘K )56 1Ho hfoﬁé?g/é}flﬁggfﬁ“ %egé’%‘n(%nepgc.l%ﬁsu}rf%ﬁ“j 08982 m
pot assi um phbbﬁpimat, 6. anqbel“)hsdaslobmw:l @oiuﬁcm \6@ stifred 4.1251°Qrfop b )h underdN,padlmved (ol 0

i) v, heat e 3aic B0, UL B U9USTo Y LGOS, TR, ML, 1 00l od

down, poureé’ol ft'o water an aceta
or gani ¢ | ayz4ksmmel, 6.08 eq)ethameshligmenre wasetired: d{telzﬁ eCSfad 22 hwaderPpyy i fi ed by

010/ 01131 GSEAPIRDUEFUa aa Pk RO e 2 B Al byl ¢ B "

CDC13) 8 4. &Qlll(csanthb solvEnS\Qas(edapQﬂa-‘ce(Blm'ﬂeﬂ-ﬂzducEd-brﬁss&eOﬂqe(rdsxdubzwaS pilrifiéd, by2 H) |
8.51 (d, J J= 111).,-,9. d, J=1.6
111 s vl Sppbithrora ey e Syt s el ks PR AR ona e
5To a s0irred so$tep FoPrephratibn ePpEtheyk 24(7-Pydioxpi163/4- )em:thlydnmycl@kﬁtdm]indbl-zz
nmol ) and DIFA 6 AL, 0.32 mmmol) in DCM (1 nlL) was added net hanesul f onyl
chioride (29°8: 0.258 mol) at 0 C. The reaction mixture was stirred at
t hat tenper at ur eDEBI(3QS5 L) pautrandfeired © avial émcrckacmcbuad( botanied dlavi 4nd cR¥IM toThe

nmbi ned d d t t it d
(30 ) w1 Rt R o SRt PR, FERCADGE 7 B Sl e DGR "
Fr tepaLat [ Onstm:ingEtAhgdlutlgn pi7ethyl 2((Pynta]mm£$! 1t22 X7 )dna]m&lydcgody})enfa,[lﬁmﬂpl@-yl)acetate
etra roc a el a
2-(7- hygr oxejﬁfgge@Eﬁ% qﬁé\g?ocy ovﬁaésr??de[db]'l °80Ta1§%m’ ag::(té L emaﬁ %Ppe%lmb 077
nmol ) and cﬁsbemmrcértd»o ﬁ@,t Aftér&Be axdgljtiod. tHe2remmioh Jas slmlaﬂ/ﬁr(ljh bwlgw ns Eldaded 4-
(pyrazi n- 2- % | %tlon mil re wa 5{8 L(I)l Ie ¢ 2[)6 ugture of e &D )Tr?o?,?]a)turat-gﬁk] Eaé(\?\g(géd mﬂ)

m xture was stirrre enperature ove ni g
filtered, aad stihe Well (pHanaentmed 8O elhe agadc laYdnevas ephcited, mheqcmrth brire1 by

D eP 2 e P BSOS APl ok R, Ty 441
2.50 (a6, Jbrows oif wasphrifitd By kipad dfidjlica 2170 giRe 8i€ tiflerpordgobipd (&3035@ IS n{ne 1H),
4.18-4.24 (%@ H, 5.18 (s, 2H), 6.87 (dd, J= 8.8 and 2.4 Hz, 1H), 7.01 (d,
J—23Hz {’12)2 7.21 (d, J= 8.7 Hz, 1H), 207.62 (d, J= 8.2 Hz, 2H), 8.03
(d J= 8.3 He, 2%{pp G3. R6p4ration if l;thsz 671(4(@ycl@gn@-sr(th-muoaaﬁ)qthﬁ)banzs(mdn- J=

.3 and 1.6 " B H) . Step D. Preparation
of 20 (7- (o beuibtbriitatiapgad: duityad
tetr ahydr ocycl opkarat2d] B)-}lﬁﬂiddllrelﬁ}dyﬂ))tamed flgsk Aoded nitrbgeneatmbsphere deseqilaced ethylof

t hyl

gSt )ét r aﬁydr @ W)oﬁ(gnf% %]t 5’&% QQJ?]lquI_%'Xéacetate R L "1“301)’ ey ane

(1 m) was cudabeate (84M 4, |26$1trmml)hy{i¢mnrmdethﬁb3llumlmn(ym AtFifuoromey)ebzeme68 . The
ti i th

Het sol ut b 25 tiin PAA (€8 oy, FRATAETRE Bt fs o2 ol Bt Abe LEE

(8 ngy) as ahgatediai ¥ Csmykingght. [ItENanm@ was 4&0ec¥ldowm¢ﬂoom terhpddiRre(aad Oltévit:., The

DVBO- d6) S 35 -2.75

(m 4H) . ) glggtg Anzaé %%tﬁél{@ate% Hi}ﬁ!er%g ( ?‘ge re%ﬂjej\ﬁdg99%ﬁ?la Cimgs‘]t%%m%, dl%iéi tﬁ—iz,

1H), 6.395 (40 °Qto gB/edldbdgsomh&m The Smumd;waixoaeﬂddﬂvm to tdbfr) temperére(ayer the 8. 2 Hz,

?_1)6, HS , 1? 1%_ eek ndzghe( rcrlll_%ﬁe Wys %)n n@r%tfééjﬂ vafzéo ﬁi?%(lls_gmﬂ'%{gac&lgﬂ googlfedtqe 5.‘18 2.3 and

Exampl e 1. 28JmpI@urab(a2§a’i 3¢ hCMS m/z = 486.2.
T ————————
tetrahydrocyclopenta [b] 1ndol-3-yl)acetlc Acid.
35 In a 3 L, 3-necked, round-bottomed flask was placed ethyl 2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[bjindol-3-yl)acetate (139.4 g, 287
mmol) in dioxane (1.8L). The mixture was added 2N lithium hydroxide (0.431 L, 861 mmol)
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Step A Preparation of Ethyl
2-(7-(4-(1, 2, 3-Thi adi azol - 4-yl ) benzyl oxy) -1, 2, 3, 4-
t et r ahydrwoyelopensal b] i ndol -3-yl)acetate. WD 2010/ 0113CHRCTIINBRL69/ 004265

o5 myar ox? Heabs8 405 85 TSI he mixiyse MpssensTAEd iy ecu T reide Pt ety

0. 250 mol )MTBE/&Iatd:mir&mchlﬁitﬂtveth(cBﬂcengated)HQE@nﬂrﬂTml3) whadkkeding the temperature

o added A CROC Hikd s bl P ER ok VoMb AT a BT e The

solid was rceni)me@loﬂgymé laly¢rs sveieovasizddeterdl nmesiwith bvhteEﬁrﬂrApH3 attee éndlof that € was
concentyated reduce essu nd.t rlfled by silica
gel colél’mn carsi‘jj n&fe °g“r‘“§%ﬁ§‘9t“”§{eb?vx°f8 ?‘H% 9 hF ?@ﬁﬁ?ﬁ)‘gﬁn(ﬂv?%ﬁ tHﬁ)waSLCIVB mz =

434. 2 [ MtH|concentratedSihepcd:to Eive patifit c@nponhd (130 g) without further purification. LCMS
2-(7-(4-(1,2 3 ggl adi azol - 4 yl ) benzyl oxy) -1, 2, 3, 4-

t et rahydroc ﬁt ai bl i ndol - 3-yl )acetic ACI d. 10To a solution of ethyl
2-(7-(4-(1, 2, 3 t hi adi azol - 4 yQbenzyl oxy) -1, 2, 3, 4-

t et ahydr oc I ntal bl in =3 e 0. 030, nrnol) in di oxane
was added )Illﬁﬁsﬁlﬁgf-? (%%&Fﬁhf% %&n\?}é&& é‘"”’l’i%cmglg?tef g‘ﬁ) was stirred

over ni gt . Cﬁhﬁnﬂeanﬁdlpmm)nepanﬁtezem:iama]@@]}[@ in Et0OAc and washed with 1 M
HCl1. The Et Ac /%?ﬁ/\@? g (ied over MgSO4 and concentrated. The residue
was purifi 517 urm chromat ography to give the title
15conpound (mdlantsksbdra:hc LCIVB mz 406.4 [ MtH]. NWR (400 MHz, DWVSO-d6) 6 ppm
2.03- 2.12&@{%;%%2 36 (dd, J= 16 04, 8.97 Hz, 111), 2.58-2.79 (m 4H),
3.41-3.51 (nf 6 (s, 2H), 6.74 (dd, J=8.78, 2.46 Hz, 1H), 6.95 (d,
J=2.40 Hz, Ddthctori253bm(d, J=8.72 Hz, 1H), 7.63 (d, J=8.21 Hz, 211), 8.15 (d,
1_2'921#_% palfei%l}lg% "?m%es 1(5‘ ehan:l‘ll_pnbr Qmm (a(ppéarsl t:léjé))frespon 9 tl'gebl'ﬁd en:alirll_?omerz ]9111‘1 1er e
2-(7-(4-C OJndqa&hir%ylHHC(dondlflekambtd'nylfohﬁpizy14m)2§}")enént2>,m'§r 43.9 min (appears to

e S R e R

sol ution oft4)-chloro-3-(trifluoronethyl)benzoic acid (200 g, 891 mmol) in
MeOH (600 ni, 1 | UfUIC aci.d dded. The

oxt ut o was st i Fheahr S i SeoBfehle hithelinasiti® pERRalr e P B e et
evapor 8 ed underTa zeszhhcmn pf the ststwmntmﬂm of Esupdund 2 b d]pmrded esixdmele(1-2250 m_)

was poured anto ter e suspensi on d The s I|
FiTtered aftonRehEqaiin 8 R Rt B SERE S RBler S iy edst B 200
m.). The sdiriefly wakalldwedth canabetraty bie slownevaporafion. 1A predipicarsedastiyrmed Hileted40d C to

give the ti ) 0 VHz,
CDC13) 6 pp‘i‘“’gaSC @P‘Fg@%ﬁﬁh"a? f%ﬁmth’ea b ’%"ﬁ’g%} (%iflﬁsf"g%f.‘li%ﬁ(a&l&’% 8 & He,
2.0 Hz, 1H)wer8c)b3ﬂn(cthnd3ubj®te(d toX;ray trijtalldgtaphy BialyRiscPay ateranbsafedve bhgd

4- Cycl gpent y 1- 3 ﬁtf}lf ?r onet hyl ) benzoat e. To a sol ution of

4- chl oro- 3‘%{) UOP OIS ‘hypbenzoate (196.7 g, 824 mmol) in THF (100 ni),
cycl opentyl zi nc(I ) bromide (1979 nmi, 989 mmol) was added dropvm' se at 7.8

C. The te t diti Y ] :

b s(Tri- ¢ - Bl Gl B FaBpR of (HCRIGbAES (rRBrRet Bisnuobgit o the
dar k br own tstrhhptdrocychaperthfb]isdots3-yimoetar Adid (@GympomidlRe resul ting m xture was
stirred at 70 C 8 t at Jr at queous NaHCC3
(100 mL) at 0 C gtg f"r rﬂggpaI{;k??“rr?ﬁs(gr@“paémg“%&yﬁ?e "r@“yg‘ﬁ’eﬁ‘%“%ﬁd then at 22 C
for 2 B0 The res@lsdeluumgx ofm@@o}mmﬂm@mmmudm@w 994283 ngod penrshamusas
filtered thf}’ﬁ!*‘ ngﬁ'&ag oogt?% t-ike?}il}'r A 180G &U%}; r %,E‘Ci%re M e

sol i ds vverewa hed’w E g\c( 4(@8% %_3 tﬁe f 't?ra.ep rrglnednvmth
t he previ odsxmndé)tiﬂndi,é6anuh¢1}mascaddﬂdiimé@powglaeﬂﬁc'snmrrmgmﬁhhedcmnkmycthizo (2

x 600 n), vpg spr?eéa% ’?%"%Ofgr EG‘ r}dn %ﬁoﬁ?mfil\?gy%ggdtano C@? %%QQmm% Gent rat ed

under reduced préssure to oun orangd i 1 (227 9g)
wi t hout f uranhgiroys(rHK ( lcSanE)oms ali@lﬂsloml)z (ircdi@7Q at)-7B REHThe tebttinh/Ri{tdOGval/Hz ,

CDC13 1.0, : -1, .7 2 1. 95- 1. ,

2 215331 POy 78 Ll St ety oo b ooy dtctertligh b SR,
= 8.4 Hz, IkhctioBmidurt dds capled®y@n kde bath, @reithed with Wa&r,aﬂld écddiﬁéﬂ wopH 45 bz, 111).
Step C PI’ ea%é{tlg;[x b c%n(?efntrgtél& ﬁ%iﬂ TRG nfvglilt vs%s geHo'wLA AR uce r)epsrllreen M’lhg peglduea nol .
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10To a solution of 4-cyclopentyl-3-(trifluoronethyDbenzoate (224 g, 823
nmml) in 1,4- dioxane (600 nL), LiBH4 (494 ni, 987 nmmol, 2 Msolution in
THF) was wodet/dizipwi se at 22 C. The resul ti ng suspensi enTRESs0004268d at

85.5 C for 5.5.h., The dark brown. sol ution was o] 0. 0 and the pH
adj usted to' 5 dIIJS;?Olé’TJc}W”i/e 3’%3? ﬁ@o deNW?%ié ("%Eﬁ'atﬁ{_é?‘mfﬁg d‘ltlg%l%vre ysq\’%ggé ﬁgtgrﬁgr at ed
and to t he ajeesustrjdiasder2dic¢Piressimal Tharsdidads piAledpy sidbdeel. The conbi ned

15aqueous re extracted w,th Et OAc X 2 , ELOAC Layef was added
to the pr e%%ﬁ%%’ﬁr%pgﬁgor%fee egtrleg(éor??pgup(ﬁ%issa@ ogg%fﬁt'%?g' ggﬁ%l NEd of E}a[%#r cs were
concentr at ed:Q#itjer reduced pressure. The resulting suspension was filtered

through.a pad of . Cel,i t,e/ Na2SO4 an he soli wer e hed with Et0Ac (3 x
400 rr1_).5 The con%tf%gdtl)(g? 5?1?%"5“@2?%&?"5 ‘S%@a&\%‘f“é‘%‘ﬁ@?"aeﬂae“tehe dark brown

oi |y resi due wasTsauijheohefll {D(tdhnaomttbygiphpiy)cotontana §5.1 @, 27 Menhdigint it | e
conpound as_20 rless 1j.gui _ % ,LIS:NBniz—Z 3. M- _H .; NWVR (400
VHz., CD013)“%“§€¢% 33 ac{fg%gét/(, %1% S5 ing, Degyssy %37?“%%'?{"2%"?“3?”@%- 183 (m
2H), 2. 19- Zhyddogtmteddvprnight 86h § bydrogeeballadr. Bhdrehdtion inlxithre whs Fikerfd thraigh
7.55-7.46 (m.. 2 7.62 (s, 1H) . Step D Preparatio f.

4~ (ol or ometohi ) R s e B FRier PR et Gk 70 mb

(4- cycliopenthekodbintd CHiClplaperatas wajheh evithilwanee ( ranomLj, H16d gyer Na;3Ogxfilejed

t hi onyl chl gr,i.de f32t9 . 4.?0 ({ml Was added dr vgilse at sy a fate as to
mai ntai n t HECL PRI Sipaed priErepasd Breiuieo e AR M EpREe B B I o &1
The resul t i NMRN#E Mile, @61, 54 ppm €d8-A4t675%50, 41} 0.81-3.98 (i, TH), 2.66vd S oy, BI)h3.a2- 25
C. The m xt a e L &S nd the resulting
oily resi dugﬁ%@ﬁg@?ﬁgfﬁﬂ%@ﬁﬁgtf;@dﬁ%@%;%ﬁgggﬁsg%@r@us stirring. The

| ayers 30wer e sepap &t durepardtiéinef ABaout-cpdgeetyb2i(trifbioecmethylhbeGiéh€l 2( 3 x 400

m). T nmbi [ washed, wi.t h t H 00
T britne (2 % Hbb-Aion og RdbRrBe Rt AR LS B AS RITRAA AL
concent r at egtid @.5uslc)uwas taddegibveminé € . 202 inhlg 28 d4powhd The mixtpz|ves yiatddovelloi |
113.3 g9). ! 4 AR8~1. 87, 2K, 1.81-1 71 (m
Sy 1. S e Y S ) gnd RBR & B FG ora s etlbortyBbidudd )
4.61 (s, 2Houred.idt9 ideeiyate3sad extBetdd with CHAYL,. TheBH(idayed was Bashedwjth water,Hz
2 (7 Nt hox 197 B polion 3t b iopitss 88y s KD Ay} Wdrieg pyer
2010/ 02031 6 RGIDUSRIOISYoDRARES removed ufider gedgerid preaspme. GFheZesidud vad purdied by gdioa | | ne
20.0 g, 80 I -2~ (2- 2 |,
15 eqy and®¥ apvrpRoa? Eivs e e 2R eAbIne T TnakRadoting, Shesorp 40
anhydr ous Difn {-3D0.761, 4Hlab7%d88 dnpaH)i UPR20p (. AHhEEER6 (nalth, {87 807 g,
under 12, af Fogt Vb S0k 100 T3 SRR My bEs (5001 g, 241 mml
3 eq) followed b$tep®; Wrepadaion oHtCyclogentyl-3rttrifluorné@Byepnzaldehydeesul ting
Mt urgshas St R0 sTh 480 Sodieo SRallRdREe nr FRNCERIGAIAG under T educed

pressurée. The residue was en up In ere ugh a plug of
silica and ¢hfuogaheslhbenvease @180 erbi3Edmeidiad anbdinosd Hi @ $6 mle unddnergorsi due

ey i i . - '

compound. LRS! ThEsHln S8 Wi SRATELARATE K “E90G etpk ) i F 5 M

2- ( 7- Hydr oxip-hexanesg 028t wily QR§Fdmmel) lae psied &l dsppsriglowlyBandythg meeeiion raxture was  DCM
305 nL . .3 - { | ed

to00 17 "\ firtel 88y RliBfeakr0 1 2 . "ARGAHGL PANOY SRET0 R et 00 B0

t o t he 30CM dwopsat st8 °|Cr(islngl_y)ﬂ'hg alixfuieoyas @ﬁrr@tde?!S °C for 20 min then in room temperature

2- (7- met hoxys: 19 gir3 The tGEE R WATRERELLARRNG AL DL QIHOL B YRS ALAE Sctracted with

EtOAc. The EtOAc layer was washed with water, dried over Na,SO,, and concentrated in
vacuo to give the title compound as an oil (60 mg). LCMS m/z = 243.3 [M+H]". 'H NMR (400
MHz, DMSO-d¢) 6 ppm 1.55-1.7 (m, 4H), 1.79-1.94 (m, 2H), 1.95-2.09 (m, 2H), 3.29-3.37 (m,
35 1H), 7.86 (d, J=8 Hz, 1H), 8.12 (d, J=8 Hz, 1H), 8.16 (d, J=1.2 Hz, 1H), 10.46 (s, 1H).
Step E: Preparation of (4-Cyclopentyl-3-(trifluoromethyl)phenyl)methanol.
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15(41.62 g, 152 mmol) in DCM (145 inL) was added in drops maintaining the
internal tenperature at between -5 to 0O C After the addition the reaction
was stirrwo 2bovo11316 bel ow 0 C. The reaction m xture was Psiraskgoopozoed i nto
m xture of ice (400 m ) and saturated K2 0 a iry wel .l . (pH
mai nt ai ned at 9-)%2.1Sarllht[?émc‘)’?g5#??%‘5{%?“\%5%%%%@??? %%‘?eh%%ggéélg\/\k' W?lhlél (1 x
100 nl), drétipaold?smiy8O4ddedisbdien dorohyrtlide (h@rg, i 2B&ohmoljcked the edxtoedvas
pressure. The residual 20bro il was ifi a.pad _of . si i | to
G ve the ti1rie! BB RmerEne Tl iR ILL bR eRAer g il itk 6

Pr epar at i onHGY, dikitéd/Vitlmpré-wader @yddxopaed ywith GH(Els.i THeuCH OlB4yRy Widresshed witly ) -
1,2,3, 4:tetraghydrocycl t i ndol- 3- et at ln.,a. 2L, 3-n ,
round- b(S)t t ovﬁagg ’ &?egso&grulﬁaggdra‘" ?ﬂilitgrlr%anginc oré%ﬂ%ést%)cﬂ% rvég‘v‘\’g? g v;e) fhaeélél d "%‘{‘%"9’ ﬁ& @ &)

2- ( 7- hydr oxiGCMIS 2y3=221.2{MahpaHiT yHINYIR 114 [ MHE, MM IO )& pravc 54l &2 (B5AD5- g,

215 mol ), [ o 4. 2 , _ -

4~ (ol or oot Tyl 1 B audy bosals SLZ e T b el e 328 ¢ 536 ol )

i n DVA (67CHzZyilH), TR/ orimt3le was stirred 15 minutes at roomtenperature and
heated at 50 C oyverni ght. The 5 e ol d to roomtenperature
and filtered. Th%te?l r%%aéawsomégﬁ&ﬁ?'\ﬁg@g’qDcﬁglgpen\?%vlﬁ(}dum The resi due was
added heéexangdfl{crometily)banendieated to 30 40 C to give a dark solution. The

sol uti on was cool.ed down r t enper.at ure over end,, .The, m xture
was concentr at eghl’ %’c 8188%1%3'36&' gﬂrqoreo uﬁgi)gﬁr‘enygrgﬁté%m% quigﬁa(rﬁrenop iﬂfl?nél ! conpound
(129.7 g). dbGivide (22 mi,486.n0l, 10 eq) wasSidd dropviRseegs anchtai rata apfo maintain the internal

2-(7-(4- | - 3- i h -1.2 3 4- :

Cet t ahydr ooy RPAREICERITD o 1 WOUTES M lRStct) 30 et s sieq 50

round- bot t oitefdr 8.5 hdhllonad bplodce @5 &F. [iihke n@xtiré-wad congedtaypeniniet 1Q&luced pressure and
trifl hyl.):b | -1 4- I Ny -3 t at

(tri "igr g%éﬁulglrr;ﬁe}%r}{resﬁﬁye)&oufeg in%d 1(2&-%&%{::% @?kf%gﬁ%xger 9%‘3%59&%}6% gg«g‘ Qir%pace a

e (139. oxane Xt ure was i thium
hydr oxi de (®erdScpatated@6d theaghepus P23 At GIMIBIGIRCT/ (BIS200 81L0.0PH266mbinell heat ed
to 45-55 C CN o ' I G .V esi due was
added Nﬂ'BE/c\I/fg{nécflaéerrlsdwggiwg% %?gvdﬁv‘?n %tegg\%cenf r(ﬁogﬁ)l;&ne?(g%? |O? %ﬁf&)g év\,hi |l e
keepi ng t he(Nagithi fdteied everficer N&SOCand ¢tdmeentraied &1 ratdito afthsl a@hleoustylyler was

separ at ed act € | =N j o | 66 &, VN washed
several ti %&gb\%ﬁﬁ teromtﬁl{%?){%%zgnea{g%tpﬁfeg%ﬁ@%% atlg'g%g%éﬁegbﬁ%ﬁ{(@ni trile
and wat2er wdHe, Gadeldd pran t he—NPBEmsTul Bdn 1dhdmt 210, hP4turdé maBH)cdheed i at ed
in vacuo to,gi t ] _ id howl of {{icatjon.
LOvE iz = 9Bt Skt PSR B AL B PR sl ) g veR
Technol ogi edz Iz, 1HEGL63, / nbo ikl 1khase preparative Chiral Celii) QIH(r)
Eluent: CO2 / Me (55 25%) . j ol [ /s h Detector:
254 nm 15Retenti§t|r§b%'§%'§.§£fgg gﬁ%ﬁ?‘:36?7213?&]8&?%'0%?6@%'6%2‘%3%Z)zr;gé‘{(;rrespond to
t he 2nd enatetriabydrocyslopeitaijindoldSrcacknxykke. HPLC condi ti ons described in

Exampl g¢1.4); 2 [ ‘4. t
enant i ?rsrer puri f ?%% a%ﬁ%jggggﬁﬁéﬁhwn&@%ﬁ%{% R@a@%ﬁ%@%bﬁl g‘#@l aég'l. 4).
After chi r adthyldgq@lethokypi-oxodileyl)-2-9pwytloneatapeseibbidate {528t 2-dhmolhar BIOH (2.0 L),
concentrat eﬂcéﬁ (f%rlyg',~I %&mL, 2.17 mol) was added and the mixture was stirred at 75 °C for 18 h under

N,. The fine dark brown suspension was allowed to cool and neutralized with saturated aqueous

NaHCO;. The solvent was evaporated under reduced pressure. The brown oily residue was

30 taken up in EtOAc (2 L), filtered and the organics were washed with water (3 x 500 mL) and
brine (2 x 500 mL). The combined aqueous layers were re-extracted with EtOAc. The combined
organics were dried (MgSO,) and the solvent was evaporated under reduced pressure to give the
title compound (703.4 g) as a thick dark brown oil. LCMS m/z = 346.2 [M+H]"; '"H NMR (400
MHz, DMSO-d¢) 6 ppm 1.15 (t, /J=7.2 Hz, 3H), 1.17 (t, J= 7.2 Hz, 3H), 2.48-2.42 (m, 1H),

35 2.81 (d,J=16.6 Hz, 1H), 2.82-2.70 (m, 2H), 3.05-2.99 (m, 1H), 3.18 (d, /= 16.6 Hz, 1H), 3.73
(s, 3H), 4.12-4.00 (m, 4H), 6.67 (dd, /= 8.8, 2.5 Hz, 1H), 6.85 (d,/=2.4Hz, 1H), 7.21(d, J =
8.7 Hz, 1H), 10.57 (s, 1H).
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20To a solution of the 1st enantioner of Conpound 12 as described in
Exanple 1.29 in acetonitrile and ethanol was added (5)-1-phenethylamne (1
equi val ernwd.20fia13text ure was heated briefly and al | owedPCo/useovodn26Rt € by
sl ow evaporatio preci pitat fQr | red dried. Single
crystals of the%ﬁ‘{%ena %thoé'r‘ﬁg\p&s&%‘ggl%@ygil Tgtﬁoﬁe}# 1Biqbed in Exanpl e
1.29) were texbalmdnmaapdntzs[ﬂbpchﬂe-&daﬂm:(yhcr@p}d crystall ogr aphy anal ysis. They
wer e observed to, 25dep| Pr ration
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L brorra o ??%"’1*"%1‘}%%7 h“zngt?gy{zooo@ ézl?ﬂi? af e s ?fh R ?gdui:8 Py (10
m.) was codBédintler N27Bherra§\dm §usptme10h Ras tmrtrhl)zedu atdeiC wwtlgﬁ)N HClrang |ﬂh€$bhent Buki

(2.5 Min hexanes, d: 068 Nl Se r f|C|ent
stirring. e r g%ic | otﬁovr‘ﬁn& Sfdue Was amgo(ﬁn%drté ‘i'-fj@gz !:p?n% ﬁ@%‘ \rq H]anﬁ ol uti on
of cycl opentarscagr{tél. Iliéachpou% la@r WmﬁlbthﬂrIWasiTcﬂy\dﬂlcﬂt@Ad' R . IﬁL)run)i thwad] efdded
slowy (in 0 S 35 stirr 78 C
for 30 min, “c‘i Kekhs Pf‘ase brot é‘ﬁfegﬁ%grﬁoom rrpe;‘l;k\etgfeg%ate&'as %"ﬂre?tg‘g “a‘}“ei h. The
react i oh mmﬂcrrvecumsat ambllenadexhger:aure iog@nightt th give tienitlh ecnpaunth (19414e) as abvdwn

aci dified to,pilcdid, Y. AHIN.0n- o \GFREAINAL SEh) sTB% SY 50k 185,

removed under e pr es
2010/ 01131%1(&52@@9%01426238%&9 (ns3y) 3/@133 on(mmya En@, £hilepitiel Hnaghed

ith [ d
Feduced pr dbarpEoe FA P MIEDRREL Lo uB A, 200 (PRI (o

gi ve the ti(sllél),cldrﬁ@cﬁuﬁwas an oi l (250 rrg) LCIVS mz = 213.1 [ M H20+11] +.

5St ep . Prepargtlo LS thyl )b To
a sol ut| on of 165%? ]?tpre uc%r‘%?rg ﬁPM’ ox‘ﬁ Cyc op &T% cyi)ef%%m 01'52. 15
mol ) in etyaeaic AcBR ) was added 10% Pd C (500 ng; Degussa; wet) and the

m xture was hydr V. th tion
m xture was f?ll t[g?ogg%%'ﬁ)?%g aﬁﬁ htﬁ‘g%'l%etﬁ}x %g’%?%%mﬁ% rocgao%egtar/ﬁf 8§1|%§e wat er
(100 L) amdrbexylicaciddtPlvg, 0166 @b])Zﬁ:AZOHZIXL‘J@am@rreleGW@ fooébhnveder CHZTE2

layer was E&?Mdlnlo ag on(cgntélt d: ec qtra{e%gas gglﬁ:cte!}javg:%ﬁ% Wlh'{ ]:-Itzede @%(dSO%nd

t he solvent was renove er reduce ssure I've onpound
( 4 3 gp0 11-ml)NwRdieD 41&/?(2 pndBD@i@)lm@ngmhtlto 8 theBifle (cmnpaﬁH)i (126,480 a4 2 BOWOM

2. 06- ., 7.51
(m 2H), 72%%(? WSJ%?) I%% l%&ﬁ}ﬁ&eﬁ@( rep agé)g‘iz%gndégpﬁ’%-@ﬂ‘t?mfﬁn,
4- Br ono- 1- c%/lﬁl(dfbefrﬂgﬁlo Q-I(Hzr,ile l3€7f7€5?n@t(hyl4§1bér52érﬂé (m1 5T 342 <0 BN, (6 (8, J =

1-cycl opent g z i e aci d

(2 5 L) wel 2ol b SR A  D PEE D=3 g St 471 i 2 BREVE, B G

wel |, added concHepd: al’mpamis@bf Ethyb2+(1-Hydenxg-15%3, 4—te@d1hadro¢ﬁcl®ehtar[ﬁ]1nd§l-a- The

reacti qu me’;i)tag&gtewas poured into ice-water and extracted with CH2C12. The
a

CH2C12 was washed with water, followed by a solution of sodium

t hi osul fat e, t help anjotutionaf BBr; (mﬁeg,éﬁf@aﬂj €58 ek 3 ea@av.pin G Ch@ mRpNa2SO4 and
t he sol vent eIV, r ed by
i1 ca gol PEEER O SIeh & SRR PhRSHEE TR L Aol e ST B 00
MHz, DMSO- olﬁmpﬁiﬂa@z (5@ I]JLY‘BaS( addedisthwly Ivh?lemim%mthe PajtionTerprRure4 (m

211), 3. 16- %zw?e@%(ﬁc t%?)lf ﬁ%&&ﬂﬁ dlgﬁoré}\%&&xs chfbn whs dfrcli e 5156 Eor ot - 7- 81

(dd, J=8.4 ar att
4- Cycl 8pentadditignal d hi EtIObb(rl 8?@”1%9 yidnd énonleiwtsbehe 12&ition smixtsre mhile oamdkibog t onmed

flask were tﬂé t%ﬁlsg'atﬂfe%’emﬁ 6'- &y G&.Oﬂl% Qésﬁﬂ{ng solution was heated at 40 °C for 30 min. The
solution was cooled and the pH adjusted to 8 by adding 10 N NaOH (142.9 mL, 1.43 mol)
slowly while maintaining the temperature between 0-3 °C. The solvent was removed under
reduced pressure until about 200 mL of concentrate remained. The pH was adjusted to about 7
35 with concentrated HCI, the suspension filtered, the solids washed with H,O (3 x 200 mL) and
dried under vacuum at ambient temperature overnight. The light brown material was dissolved

in EtOAc (200 mL), and filtered washing the solids with EtOAc. The combined organics were
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(trifluoronethyl)benzene (0.186 g, 0.635 mml) and anhydrous THF (1.86 nl)
under argon atnosphere. The solution was stirred well and cooled to -78 C
(dry ice WBAOhHIlIthﬁ BuLi (2 5 Min hexanes, 0.281 inL, (PCT(IISZOYHIDM%SNaS

added in dro oW
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C. The m xtumk\daéc troncahwhigh gds wad erthe exttigevitiaas Buther parificatibn. rlélMSa&(zHl ng
oi |y residug Lt Vi.9 he
| ayers were se@ g?gd W‘?ﬁe%‘ﬁégﬁﬁﬁg@ﬁ}é‘%ﬁ%t}ed% %—&QZ?% I;1;400
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Hz, T 11 Step G Preparation of Ethyl
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Step H Preparation of 3-(Carboxynethyl)-7-nethoxy-1, 2,3, 4-

t et rahydr ocycl opent aM ndol e- 3- car boxyl i ¢ Aci d. A 50 wt % agueous

sol uti on WO 2bi@H1(1846 g, 4.32 nol, 4 equiv.) was sl ow yPpratasdowooeeésol ution
of et hyl

3- ( 2- et hoxy* 2 “BREEPIIG SFmFREHEXS2 209 R LY PAKVa? B &) RIS &Rt BRI e- 3-
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the title compound (191.4 g) as a brown solid. LCM5S nfz = 290.4 [M+H +; 111
NVR (400 MHz, DMSO-d6) (5 ppm 2.43-2.36 (m 114), 2.68 (d, J= 16.9 Hz,
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1, 2, 3, 4- t etreduagdiprossyre lbPeist @?Plb]tﬁrmturg)f ¥39) Baretoabtin a brown oil. The oil was
35 cooled by ice bath and 6N HCI (500 mL) was poured into it slowly with efficient stirring)

(addition of HC] was exothermic initially, then the exotherm subsided). The mixture was

extracted with hexane (2 x 400 mL). The hexane layer was separated out and filtered through a
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To a solution of 4-(chloronethyl)-1-cycl opentyl-2-(trifluoronethyl)benzene
(46.2 g, 10176 mmol, 1.2 eq) in DMF (400 nmL) et hyl
2- (7- hydrweypet@1864-t et r ahydr ocycl opent aAi ndol - 3-yl ) apeTAtSeo0®84265 g, 147
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necke (0] as | e I cal stirrer, a

tenperaturezg‘{]%bgH Vmﬂgbérﬁz(ﬂ&g\n %_g%ng%gygr and an addition funnel

was pl aged anhydstep€: Pirkpadrdéich 61l1) CoilsheABIAFEL mithopHEhoRy)thethy®EL nmDI ) under

N2. The sIurrH was cool ed to 10 Cin an ice bath. A solution of FeCl3
(18.02 g, 14viflyargmethyhbenzeneqr ous THF (80 nL) (Note: dissol ution of 15FeC 3

in THF vvasl\I 1e>|<|<it @ram Eflas%éul?ﬂﬁ@ﬂthdirsﬁﬂw ﬂﬁgﬁ%g)ﬁﬂ]@ °@‘§%§*‘WQ§“€§2 Shiat] \aelas;:l

syringe te ne- -dj am ne (: inL, was

added to th‘&a‘i’eéﬁ‘gf’yﬁ?ﬂ°lﬁ%§<$&%i“%§?°§ %3\86]@ BkAn PefAsSrTHRE OnalP pﬁ‘?ﬁ‘é@bsi n

t hg tfmﬂer Sg G?'Bmhﬁ%)@]?(@lﬂorbﬁetﬂ?l)-’i c%loJ&@lQQ&ﬂ%E%e[ﬁybbiﬁ&@eWﬁSﬁ gqoir;] ﬂﬁ'rtldlp t18 C

ana stirrea a a e rature fo mn n neate 0}

44- 45 & st‘i”*isr"‘é&edrae}fi ;LES I Bﬁfﬁézé%a%e r%?ﬁﬂ"‘h‘mié‘aatsa/\?h%%& thyntema

é br ono- I2 72;0=(c1)t E){lé:ri(n%%g nm{nmfg% gmz)era@ lax§<ﬂ;5ﬂrdd‘+mto ic:émlf]atd?mpl,)) TBRO$blids formed |
ronocyc open ane , nu- no opw se | er na

t enper at ur eVIRAMVedde @“ket"élf?psé‘Fr&th%“V\@édﬁ?@?%?daqyrféﬂa%@t%éﬂp‘g%’%?ﬁe W )

After addition was conplete, the reaction m xture was cooled to 17- 18 C and
stirred overnight at roomtenperature. T s main reaction nixture was
cooled to 10 C and added nagnesium (15 g). Meanwhile, in a separate 1 L
round- bottoned flask under N2, My (20



259, 0.5 eq) in THF (300 nL) was added a solution of FeCl3 (9 g, 0.5 eq) in
anhydrous THF (30 nL) |ike described above. The obtai ned m xture was
stirred avoromvmitaaperature for 30 mn, heated to 45 C Pom/ubk20v9/06426% ed to
room tenperature, and,added .dropw i ntocth L, reaction m xtur ia an
nadi i on 1 aAre! e e e SR TR ol M A b Tt e
keepi ng t hepalenebow edsidue wpewahed eithiateres 8P 0@1L) Eheé theaalidsivere dvad icetumued at
roomtenperature 30for 1 h .cooled t (4 bat h ench | oW y

W h st or arehevemiet e e SiEREEI0S T e AP L LB IR SRS N
was added gMawMly with efficient stirring). Celite was added after quenching

the reagction and,stirred well. ‘T 1 Xt ure S.Allter t hrou .3 L
sinter etgj f unnel .dSter‘?"lie)' fPi%f‘Eae“rm%na fe“h@h@cv(\’/gg té%?ﬁgo?ﬁﬁtﬁﬁ)r%nﬁyﬁx?fagﬁ €%was
concent r at ddrsetibrideeduced pressure at 37 C (bath tenperature)/ 155 Ton- to

obtain a brown %I?z T@‘J‘Sﬂ‘%‘{‘,{ﬁ $4i iisﬁggroa'ngg,egé{ocio&p‘?e ;%vaé% gﬁ%ﬁ%%ﬁ“‘“’?&@%ﬁ&ﬁh 21—)

was poured into 1{°s efficient ‘stirring i
exot her m c nitnipheraxly ynetiy)e(ttifieorenabibemesaifds igd ) mmdih e ACN(iR0enlyas

extracted wth hexa (2 . The, h ne. |l aver was,separ at and
TR ar et e SRk a0 r e AP A St Bt AR RRRALRI B2 2
filtratie (Hexa@e.slgaysrpmedsvanakieéth partions wapmg tdndperétBOBelodk  °CdAftedddibia? SO4)
and silica (550 d;: slurried well]. The slurr s filtered.and the

P a6 R RR fea ol i R WS ahowelIS vl Yot Blnplt bR G R0E L1
(r ot avapor ;ovimight. fTaapuxtdé @aa filtdr8Sthidigh Tbed of celite (19i g) end the fittertHeé weowmshedhd as

a light orange,Qil (190 91. 4% purd.t LC at 2 nm.. ' H NVR 5400
. Sovso da A gl 7 sateop il s S Rbofigf aRbegt bl 0 )
3. 22- 3. 29 (isqprdpiyl) 3cetateIZ00/muY) Thervonihided organit Bayérs6lerd dned2ipr. soSumpulBate (50 g),
Preparatio f 4-(Chl oronethyl)-1-cycl.opentyl-2- L fLyor \Y zene.
T a0t CiBiseidat SRR T rhadiefeg pBRTHTe Rinol o e AL PO RE

t enper at ur eEtPHo bé), mb) adDsaickeld i aprbidntifon 15 hawrd. Aftal rgmaviak ofdigeesolvient| tht resi@salpl aced

1-cycl opentyl-2-(trifluor. benzene (5 diqr@l T erj al was
stirred and% %%So‘fa(&tﬁ“ glkq%ﬁ%(r?@g)rdy?oi C iﬁlﬁﬁe(ﬁvavg T'nh)gc.1 W%g%‘cen r%g %ﬁligﬁfq?%rrlﬁdc acid
(100 ni, é&gﬁ!ermulu)nw' e&hﬁi@ltc@tﬂpmpﬂé%8 go that the telrrpgrature was g
nmai nt ai ne et n 12, C to.-1 m xture was cooled to -15 C an
s-tri oxane (27\.,\?%5‘,’133%?%%?3“ (\’Cl\}éé;(‘gﬁﬁé%pelnﬁtl';s' bat ches (9.1g each batch)
whi | e 2he t(@nferamnethyl)bezyloSy)pherybhydrdzia¢ Hpdtoglleride.15 C to -10 C. The

et ti ) . \ Lot di i d

e S TR SRR RIS KAL) 8 e,

-10 C to - 5waG.suspamdediixvatee(28amLy tand capderfrated PIT1 (i rmigk wasBddedafink sBspendiet

-2 0 -3C. TG, enGkl o0 LKL AE NARTPASHR Y, DR SS LRI 6 €I Tngl b T 10

into ice-water ‘ﬁ ﬁ rﬁ\]}ﬁlgﬁ %%%d\qrr%% was aé%led an rﬁﬁg mi'uré’ was stirred

wel | . Cel i teat¢r30Dmg) wesaldaD addealditivd, the ferctod wae btirred Bh2 °C &drid0 enimitesr Somenas

filt , ] : i;t\h d . of th

{11 erag andhdl, b Subsduns oserlond M Rl U5, ABRYS kgl (e

MTBE | ayer @Wachlonas KAScP g2tk hmvenl Jatissplieddin 5O@emtatedf BT (3vandl) bys aldedislawly dA NaHCO3
2' X 350 ) . i - . m),

i ed (Na2aos PRadopl e oA i A MARHG ot oSt el 01

t enper at ur ewar@edtofoem fenperagiry endgstiyred food/h2 Themixturd nas dHltdredyazsied kath HEY i n

h 500, i\ , : ilica: ili bed

hexane (SO0 T @ b S AMpBUIN Al 0locS Lol d be o112 be

pressuBé (38 C, $tep R: Peepreatianofd thyl(7-(280y clbpentyl-3-Griflurenidiey bendybxypdibund

e Do Ao RetnbI% Sder ARG RYOM il efbigifl: L FIME 00
3.19-3.28 (m 1Hpa A 8&kpes pReyd EQHES0MER Stifyric3)d. 2 3QSLEY8 @moPpmapadiad i on
of 1-Cyclopgn yé,‘téﬂc(v&e‘!i}%h@ﬁRgﬁg?@%}ig}o%mfz%xoé cpcipéﬁt&h%wg%%ﬂ}’é (lggg%g."/e-

In a1 L flask equi ppe rmocou con ser

ni trogen i nnmbl). (d4-Cytlapmtyl 3i(trifbotvertily))b@8ylgyy)tiehy hydiaging hydDhAlofids (24f.) and
pot assi,dm car 7. Q. 7 :

1 (On &5 oncb ko S BEAREs dohe oo e B Bk vl and homosengus. Theresgiop oy
35was addedmixtvde washBaked nvemnight vDie Déapbtarks condemeer atiznbed. dhe masurh @as expledt 80

C (bath, inter ni ] dinto

i ce water (%‘ 5" cﬁeégn %Yli%geggtf égﬁné%m\%gﬁgggﬁé%%{é\iwd% glaés%g?%v th W\%{%? f‘z%g%{I{L ring for
4 h and collected by filtration. The sol figgd col | ected was



WO 2010/ 011316PCT/ US2009/ 004265 stirred in sodi um bi carbonate sol ution (300
m), filtered, washed with water, and air dried. The pale yellow residue
was washewslowntoninakanes (250 nml) and the solids were driPet/uispoogmacizasn oven

overnight to give the title c u 41 -85% pure by. LC) . L mz =
366.2 [ Mrl- Tﬁgmséfaégonﬁe s%]}lté%]a(?gﬁf !B.E)C,j ey%ter (l%O%iL), rie 096r magnesium u]fate%
4- ( 4- Cycl opemtyntradd (The irdsidue mas@itdojMol) énizey hrex/thglinickthta €8 0300 8 @Xinl ) addde silica

I 2 L fl ' d,w ti dth ) I ‘

1 oyct opent §1 AR A ERRES Brnd mihy i Ehe P e RA Bh Gl Pedid e (a0 o
109 mmol ) i sovaEN10620) ad)the i was nrehitarddde giv3 e ti2 Gomponndds. 7a)decMand t he
mxtureS\A/asm?thigsrgt_aﬁel\ﬁqﬂ+cool ed to 2.5 C 10Zinc (35.8 g, 547 mmol ) was

added in portions epr'ig tenperature below 5 C. After addition was
conpl et ed, the rBepiG:oPreparvationi of Sualiura Bl(Quathxylatonathyll- B (4-0clvptetyp®s at ur e and

stirred ovepni,ght. The m r filtered thr bed Qf celite (50
ond he 111 (B amet Dotttk SR RS hp R S atocifise, ot “tne
filtrate was sephraitddnlafiik bas laedtettat 7-€4tcywldphnty S ari iy dmab@jbaha1dx2P80 nl) .

The conbi ne anj ¢ | re dried.over . sodi.um sul fate 0
1571 ltered GRare Ir?é"e"ﬁ?%ﬁ%13\’,)(ef'ﬁ§ahry8rs°|%‘d%°e&%@‘&?‘%&'g}%rﬁ%y?%e Q%‘ﬁa%ng%-z Py ),
added HG1 (ib.i&prdybandd (2765 0H,). SeunirhydroxadeckoBition (20¢h, 429. ani| E30tmrhol) was Hdbdur s.

After renoval, .of the sol.ven t he .resi ids was tritu ed.w th ACN
(120 st et ml e SR IR Lok el Bl Al ¢ o
gi ve t he ti witkisopopauhehd @Bd 8vahightSineg vicuuRr 2 gl P@td give thé title compound (17.5
(4-(4-Cycl ope -3 % e f L t hyDbenzyl oxy) phenyl ) hydr azi ne

Hydr ochl ori @eﬂkws mz %(3 'h-[g/ic#a%agﬂfyl- 3-(trifluoronet hyDbenzyl oxy)aniline
hydr ochl ori de ( 38teg H:8Hrepamatipn v&2(S@sQOuiapedtyl-a-(wiflueroricdBA)bichyloand,2,3,4-

concentrated HCl (18 niL added. - Th uspension was stirred efficiently
and coollsed ?eﬁml E%'%F’ﬁk’pﬁ)é?nﬁﬁ' °€gy@.‘°e§%§f‘§m nitrite (5.57 g, 81 mol) in
wat er (12 ni L) wds aatitcddolutidrt efrsodidai3t(cahoxyldt@natigd)eT-(eycivpentglti-rred at 2 C

for 40 m nuies. S 5s0] i ds t.he.si de r S wi ih 0 . The
St are was i Bu SRR O3 A BE SR ARG -ty GHE S5, 82

di ssol ved | mmobne eater @148 AC M@ add8d amtnpnimaschivdide sblwion$.§1% A 0 mIgKTherrectign t at e
was forned iy T d-n ontined for 30 m.nutes. Th 1 xtur S
warnmed to r %(Q)S(rjnhetg Eée(rlrﬁtredrzatg Jiré\%}?)afcﬂrdﬂé %’ inirgi}eeﬁx or" rnf].“gﬁr tgg mx lel}tfgae\%%lged?aln&?er ed,
washed 28 t htritigdted @ithh ickjcold 6N HOI 180inL )Y Thasolidwas dolienteé by fibmatiomwhashed witk t he

title conpou ' 3QSt. F. .Preparation of . .

7 (45 oy op et Qo) d R ol LR E LRGPl sy 5 o give the tite compouns

et hoxy- 2- ox (st yLEMS n2z 3 488.8 @rHEydr ocycl opent a[ b] i ndol e- 3- car boxyl at e.
InalL flask was placed EtOH (500 nL). Sulfuric acid (2.4 g, 23.98 muol)
was added at 40 C, followed by ethyl

1- ( 2- et hoxyEgamople 132y Pyeparaionmf cheofresdtar ¢lpe2"bBupitivier pf GodgourGi2127 nmol ) .
(4- (4- Cecl openty}- 3- [ ar hyl nzyl ) phenyphydrazi ne

hydr ooy The (2%?“8‘ téfégg": b 89“‘%&-‘%’?‘% SRS RUBINBIY AL NG 1 29, wee i ght
yel | ow and $lomedermetonitrilhevernaght filzredrans tiuedto peslucesanmesthllinedpmmi. Jothewi t h a
Dean- St arks condenser attached. The m xture was cool ed and extracted in

et hyl acet at@stplinefyom (A0me) i addeg apqtenitrilie(d anlnagdh dg mxtuls Woaermed2060%d.) |, WO
2010/ 011316PCT/ US2009/ 004265 sodi um bi carbonate solution (2x70 rnL), water
(100 rnL), d&hswuntsuer vargdinddviadsdiag PP ut ef calgiem aesimeolytion &M) T2 1dstfdue was

di ssol ved i Qalexansesdies Mk c@_grtmiaé &1t6RO 218 Rving3BRU oW cooPRIES BinlpkGfurdGhe (30 9)

and stirred for 35 mnutes. The slurry was %gl_tered, mgﬂg%ﬂw th the same
el ut i or?0sol (eaylting sphid wias filteserpnd eied to| giyea whitgegslidoncentrated to gi ve the
title conpound (26.7 g). LCVM5S 5mz = 558.5 [ M+Hr. ' Step G
Preparation of Sodi um 3-(Car boxil at onet hyl ) - 7- éﬁ cycl opent yl - 3-
(trifluoronBxample dSAy Prepayation of LsArpinine alhofthe 2y Enantigmer|af Conwobed B.car boxy
late. The 2™ enantiomer of Compound 12 as described in Example 1.29 (174.7 mg, 0.381

mmol) was dissolved in IPA (1.57 mL) and L-arginine (66.4 mg, 0.381 mmol) was added as a

35 solution in water (263 pL). The homogeneous solution was warmed to 40 °C. After 15 min. at
this temperature, a precipitate had formed. The reaction mixture was warmed to 70 °C causing

the precipitate to dissolve. The heat bath was turned off. A precipitate began to form at 40 °C
89



In a 500 nL flask was pl aced et hyl
7-(4-cyclopentyl-3-(trifluoronethyl)benzyl oxy) - 3-

(2- et hoxywd-20mwoaidigl ) - 1, 2, 3, 4-t et rahydr ocycl opent a[ b] i n#olras3sc0manizexyl| at e
(24.1 g, 43.2.mmol ). 10i n..i SOpPropano 75 L Sodi um hydr oxi de | ution
(209% 129. §“‘§E‘F g °“n¥w%§|ﬂl°%st°§§°3é%&%%b$?{8Cgrn“‘f)%‘t‘“lﬁdt S R B, 1 00 &
(bat h) for s@lids were Wishedwith 4% wags indPAltegiye the [Ltagiethe ssashieditisicofipound (130

i sopr opanol )and dried overni ght under vacuumat 40 Cto give the title
conpound (5 g). LOMS nfz = 502.6 [M 2Na- F3H| t Step H:
Preparation of 2-(7-(4-Cyclopentyl-3-(trifluoronethyl)benzyloxy)-1, 2,3, 4-

15t et r ahydr.ocyc 1ital bl indol:-3-yl)ac' etjc. Acid . T stirred

sol ut 1 o ot Ele T FE. Piefaraloy e e b inerals S o Fapuiarysr o Componnd £
(trifluoronet hypahe | aytjonier 8 Gondpouiad I 2dsyddscaibsitin Brempla[l 2piimshetoaitde evthboxy|
ate (16.5 go, 30.2 nml).in wa at 40 wa dded .amoni.ym chl.ori de

sol ution (g./‘?‘ffe}fr ‘?[%%Hﬁd)ﬁ'&fﬁlgt(fgaa@f‘f%ﬁS?%)é%"“ﬁé’%&%%"ﬂ?g Q5N BN or 4.4 h.
The m xt ur eenymesaturesfthe gerlaigedlid wes fitegditand ddeant ed and 20triturated with ice
cold 6N HC1L (100 nmL). The solid was collected by filtration, washed with
diluted HC1 (100 nmL) and dried overnight in a vacuumoven at 40 Cto give
the title dampled3s; PrépagitiondEiie (R)4-phed&@Ryl3mirdshdlt acdtxfitrflé eolvatS8a the 2™
Prepar at i o&,fof .t he ﬁsalt %B t he 2nd Enantioner of Conpound 12. 25Prior to
use, the 2 T2BHAYALS SR dtnound 12, as described in Exanple 1.29, was
slurried i n acetfn dohitbeobtie2 exgntiomériof Cempelindn @l aslddsaribet] tn Praaglecie2%in

crystalling form To the crystalline.form (4 was added acetonitrile (1
T3 and 1 nacririls B A EH AR ASE Bl er A R SESEERE i g
20 pi of callowedtoaodidatve. A ptecipitaawifoMedafier&Dand ried fSinghd @ystdhefmhes@pdi ng
with crystalli salt and allewng.to slowy c tqQ room.t er e. The
Sor osuld i ngehfki i MG The brhhidte 3 ChpouRO B ot fe- RN IR A

1. 33: Pr epawveat iconystallizdd-birsipivné vapor 8adntfroaf acttogitrdlé addmntohoardrsulgéctédanporand 12.

he 2nd ' f d. 12 i.bed in. | 29 (. . :
0. 381 ol RCHPR S A Ko R R s R MR B Al )

nol ) was addedtrdemeale@le.sol ution in water (263 1.iL). The honbgeneous
solution was warned to 40 C. After 15 mn. at this tenperature, a
precipitate had fornmed. The reaction mxture was warnmed to 70 C causing the
preci pRt at Exnmpth 2 Himvezenébue ThnaReohiel Fhasescenca GITBFT) AkapFechipédt aAMPoegan

to form at ﬂQaSC 89 2010/ 011316PCT/ US2009/ 004265 and the reacti on was

al l owed to COOI 10"28 C before col |l ect i ng the solids by filtration. The

sol i ds wer e wasHaunpeitds weddscrateh for agofidts bHthg IR reteptor (@g. giumian§1BRI t of t he
title conpaun 1 ) l.e 1. 34: ar at | f.the, D;Lys] salt of
the 1+ EnanfrBasde AT AW 1S arelEan RRRLEAG I S5 ARTHIPRE |
descri bed iDevBrpmpitedhn@d®gies) 129308)12003)laed wicorhbid WHIOEK 1 velb sabligaindectedsi ne
(1 M agueoy i . € LLring overni I.ent; ,t erature,
the rogul 1100 Sor by SHEL S W HeREEOhaoc MRS AL LIBEL 2 100 of
the (R) - 1- pidr6b)hixh agrnseosht §1Riaedeptor wai degecd inthe EITREF® pivey fod ditsvacAMBrrer  of
Conpound 1 To | . I ) un as
deser i bed peeprgme & edytiid ShBoRleldRasiE RIBHAATRIRE S BIBRNE w0 2 )
equi val ent )to detbrmimg BEsuvaduesder H@hresepthragedibty,. and al |l owed to cool down. A

T5phenyl ot hanam aueaat of t sEhI5mRE el A as G ot EBl:00 e Hieatedl
i n Exadpl e MA2Gjtalog # 62AM4PEC). The HTRF ® assay supported by the kit is a competitive
immunoassay between endogenous cAMP produced by the CHO-K1 cells and tracer cAMP
labeled with the dye d2. The tracer binding is visualized by a monoclonal anti-cAMP antibody
labeled with Cryptate. The specific signal (i.e., fluorescence resonance energy transfer, FRET) is
inversely proportional to the concentration of unlabeled cAMP in the standard or sample.
35 Standard curve: The fluorescence ratio (665 nm/620 nm) of the standards (0.17 to 712
nM cAMP) included in the assay was calculated and used to generate a cAMP standard curve

according to the kit manufacturer’s instructions. The fluorescence ratio of the samples (test
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were recrystallized by slow evaporation fromacetonitrile and acetone and
subjected to X-ray crystall ography analysis. An acetonitrile solvate was
observed wo 2otvemnati o of 4 salt noieties to 1 acetonitriPCe/useéoommd2es
20Exampl e 2: Hommgeneous esolv | upr e HTRE( 1 ;Ilﬁssay For

Di r ect cAWOWB&rTg ouna-{“g?er Wﬁ&ﬁ{%a%‘%%*‘““ﬁ%?‘zpség“e"éﬁesawr"g?2agom sts of the
Si Pl recemoocren(rz&mgsbyﬂefamne&tthAMBeepdwdguml ng the I—FI'RF(r) assay for

direct cAMP nea I al and Dru

Technol ogi es, Sé%é’fn;ﬁgé Ssﬁ’(‘)"oi)h I'algﬁ&fec i“sn°§ ed&ﬂﬁswglaqwgl egp OF CB{]

transf ect eohs%mlltyhcﬁid?ﬂg toahekit mamfacﬁh-@sl{nshuctenlnb,Sn 2@ pE tadtvaiunegerf wdhmATCC( r)
(Manassas, aqni pt.or

ot oot ot | P EHS AR OT e AOED M Pl P B Eims ki crdne koSS P o sl

whi ch decr ethsegerididvr] seiicend trakieaed lmm@m)nmasﬁm -Kllgellsvas$ plllaﬁldspih@te

det erm ne ues for. SIP1 r Lor ;agonists. . br f. the assay
HTRE(F) s ot SIS oo inR S i g B apde LR G i

Catal og # WB& caflliog #—I[ﬁﬁ%)rs)xp;amayedsmﬂﬂBM)ectsmaM)hed kjlﬂpralms(ZG. uM)

CelTs and 1PAREICRRRR BB YPTH ARE oy aLco: vehetpEE b mkliEelpdd

vi sual ileed mspza, rmpamwélgm &dlloaved by eéMempniridin dyL calnpduad bufféri(PBB pt at e. The

specific si resopa nerqy..transfer,. FRET).

Thver sely  proRgpt i (NPT EE e RRPE R S Al £ SR ek,

st andard orGaﬂnnqsbleg, MBSdaaﬂt@a#ﬂ(bNKHeW -T109) drlsydreespensicuffat. Toe 166 wanthes20

nm of the st rds 1 |nc ude h

ol cul at od BHERGLRGOYS bbbl 641 ro RO o AT HERRAS sl BN Yl e ki

manuf act ur ek lyslsmuﬁferraudls |der(§yptIﬂeeoriJhgamer msyserbméferraatordmgto thérkit siamqfhodger(s est

VD 201 /0113 tlons ?a?/ 00 enf %I‘IIPCHQ&C artl‘ Ourll‘gl'llrl%"{jr leﬁ(}ur rWall}FL” at ed

and used t o TRETRE s PFEYIVETCAMP (B HEER T d |onsp yre er Ence to the

st andard cuulwaasayplatewasx&%ed up of the assay: The HTRF(r) assay was carri ed

out usmgatwo Lot o & |aII cordi ng t

manuf acturer's |$ls 3?"8 ?‘gngﬁkfn gou (%éalf"glbsg (ﬁur%%pe@élﬁﬁtar( Mg384 wel |

plate for matARPECHKirel, ﬂuel&m,ls!@)lor EIEanTM (PerkmBinper, Koéore 4149 Inogroplaté 08a80) . To

each of the expe nt al | 1 hoas b ansferre 1500 rec

cells in 5 AL ph%%f{f o mopiikds of thé Presqnt fYenich pid AR EEET ln% W%V%a§nd
magnesi2Om cs¢hbwn irdBable BBS- F*; | nvi trogen, Car | sbad, CA; cat al og # 14040)

suppl enented with IBMX (250 AM and rolipram (20 AM (phosphodi est erase

inhibitors; Sigma-Aldrich, St. Louis, MO catalog # 15879 and catal og #

10R6520, respectively), followed by teTableBnmpound in 5 AL conpound buffer

(PBS+ suppl enented w th 10—ANKHA77+(watrer=sotubte—forskol i n derivati ve;

Si gnaGen Laboratories, Gith€Epmiponed NoD, |cE€CalSdP1 HPRF) NKH4A77-010)) or 5 AL

conmpound buffer. The plate was then incuhated at roomtenperature for 1 h.

To each well was then addéd 5 M. € AMP-d2 |conj u@;@th [ n IyS| s buffer and 5 AL

Cryptate conjugate in |ysi-s—buiHter—aceording—to—the—kt+t—|manufacturer's

15i nstructions. The pl ate|was theh further |nCL?B‘a\(1ed at |room tenperature

for 1 hour, after which theassay,plate Was re Assay [readout: HTRF(r)

readout was acconplished using a B’HERAstar (B TECH |l nc., Durham NC)

or EnVi sionTm (Perl ci nEI mer, Fr ermnt CA) mcroplate reader. Certain

;?remounds of the gr{am o her cg)rg]\)/(%rr]x S o eairr]lgenttl had a%t?\lz’l va u(c):snrca!tlngr}gg ggrtnla t%SVaI ues

25 to about 362 nM in this assay.

Example 3: Cellular/Functional Ca>* Assay for Agonist Activity on SIP3 Receptor.
A compound of the invention can be shown to have no or substantially no agonist
activity on the S1P3 receptor by using in assay a human neuroblastoma cell line which
30 endogenously expresses S1P3 (predominantly), S1P2 and S1P5 receptors, but not S1P1 or S1P4
receptors, based on mRNA analysis (Villullas et al., J. Neurosci. Res., 73:215-226, 2003). Of

these, S1P3 and S1P2 receptors respond to agonists, such as S1P, with an intracellular calcium
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20shown in Table B. Table B Conpound No. EC50 S1P1 (HTRF) 4 16 nM8 9 nM 10
26 nM Certain other conpounds of the invention had activity
val ues ramgizng)/u‘mzlm about 35 pm 25t 0 about 362 nM i n thipsTasgsey/0oExanpl e 3:

Cel l ul ar/ Functi o or Act Vi t n ecept or.

& comound BB R BRB L ke A IR o i P S R R e B
agoni st actis wdicgti@nftheaesbidipouad eitating dnsmbsgnmallyale&gmlsaadmn‘ﬁnn the S1P3
neur obl ast onn

eld line whic ndogenousl| es
(pr edoni nanrff?for‘ %ﬁb@“ G ST perrg ‘?‘@Pg“er‘ﬂ%ﬁ P tbyéagﬁeri'rltpg‘i?%er eceptors,
based on nRNapknehydAs (Villullas etal. . Neurosci. Res., 73:215-226,
2003) t hese, , S1P3.and S1P2 rece res to a SIP,
with angl nt r acel ‘Puf"égrheh CFURT Stfg'f ﬂ%‘_’fgﬁgﬁg‘?ﬂéﬁﬁgﬁf éfgﬁ%]@'sm?o rcélgse No
or subst antbudfet. hecellis aertkadeadod with dyeathet rhaakuaeés mtadceillumcalmuﬁesnbmmeedtas aa test
conmpound is_ jndicative e ound exhi no. or g t|aIIy
o Bgont st TRERT A Tieh ST U ER R i, o s B R s B8 P
conmer ci al |Qkpltz&1.og/521'ynrﬁ:axhis$)en‘ evehyf BShr erlessc 10plkiunt iomphdd)A23 BASis dgn  The
human neur ob) aqstorra cel hed and resuspended in physi ol ogi cal

buf fer. Thed& ?Ssanér}t%m?lr?gﬂ ecﬁﬂ%@ with dye that neasures intracellul ar

calcium® SIP is used as a reference agoni st. After addition of SIP or a

test conpound, fl u eis 485 citati

o st on” ovbrpnle $HERE I dn T B RA AL LRSI BB A RS Do

added as an i nt eAreahpqag of ihe mvettivhicat beldhotn anjpdwe $erifhbfablynphdcy€dopaingds i n

Peri pher al (lpﬁ;ghocyte Lowering (PLL) Assay. A conmpound of the invention can
0

be shown t uce peripheral |ynphocyte |owering (PLL). A Muse PLL Assay.
Mouse PLL Assay.

15 Animals: Male BALB/c mice (Charles River Laboratories, Wilmington, MA) were
housed four per cage and maintained in a humidity-controlled (40 to 60%) and temperature-
controlled (68 to 72 °F) facility on a 12 h:12 h light/dark cycle (lights on at 6:30 am) with free
access to food (Harlan Teklad, Orange, CA, Rodent Diet 8604) and water. Mice were allowed
one week of habituation to the animal facility before testing.

20 PLL Assay: Mice were given an oral dose of Compound 5, Compound 7 or dosing
vehicle (0.5% methylcellulose) in a total volume of 10 mL/kg. Peripheral blood samples were
collected at 5 hours post-dose. The mice were anesthetized with isoflurane and blood was
collected via cardiac puncture. A complete cell count (CBC), including lymphocyte count, was
obtained using a CELL-DYN® 3700 (Abbott Laboratories, Abbott Park, IL) instrument. Results

25 are presented in Figures 1 and 2, in which peripheral blood lymphocyte (PBL) count is shown
for the 5 hour group. Reduction of the PBL count by the test compound in comparison with
vehicle is indicative of the test compound exhibiting activity or inducing peripheral lymphocyte
lowering. It is apparent from inspection of Figures 1 and 2 that Compound 5 and Compound 7
exhibited activity for inducing PBL lowering (lymphopenia) in the mouse.

30 PLL Assay: Mice were given a 1.00 mg/kg oral dose of the 2™ enantiomer of
compound 12 (isolated after resolution of compound 12 by HPLC, with a retention time of 13.9
min per the conditions reported in Example 1.29) or dosing vehicle (0.5% methylcellulose in
sterile water) in a total volume of 10 mL/kg. Peripheral blood samples were collected at 5 hours
post-dose. The mice were anesthetized with isoflurane and blood was collected via cardiac

35 puncture. A complete cell count (CBC), including lymphocyte count, was obtained using a
CELL-DYN® 3700 (Abbott Laboratories, Abbott Park, IL) instrument. Results are presented in
Figure 7, in which peripheral blood lymphocyte (PBL) count is shown for the 5 hour group.
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15Ani mal s: Male BALB/c mce (Charles River Laboratories, WImngton, M)
wer e housed four per cage and naintained in a humdity-controlled (40 to
60% and werzpmvaEiilse-controlled (68 to 72F) facility onPaTAR20090242k5

i ght/dark cle t th free access .t.o.fo | an
el ad O Al R BBHE e Bk e oot ko R SR SR L Bt Bne week
of habit uatth@tasttcempchﬁd axtiibiEihg icaeity ot iyduselz@etphcrs kaﬂpgocy?d]%mrigs day: M ce

were given an or dose ound or dos i,cl,e (0.5%
e R T i g vk g Lo R R B A AU
wer e col | eatswthtiah ofcofrpdtirsd m@tHMC(sathhetemoﬁetmwﬁm Amnes pdrelid coaditisist h

i sof l urane and d Iec dV|a cardi ac cture. cel
count (RO AL IR VAT RIGD 8 S e e b et (AR ReL b e 1
3700 ( Abbotrhous@abor at ori es, Abbott Park, IL) instrunment. Results 25are
presented in Figures 1 and 2, in which peripheral blood | ynphocyte (PBL)
count is shown for the 5 hour group. Reduction of the PBL count by the test

conpound i rB.conR4tiPIINAWaY.N vehicle is indicative of the test conpound

appar ent T om | el MGG HRSL g fveohd e i S Clireibuna 7

exhi bi t@ed dcibbrdiotiys)wefe honsbdawo gerRBge atrﬂ\mﬁrimged(ih ¥ hiphiierodolled (4060 %dyants €.

30PLL Assa M ce were kg oral . e.of the rd e i gmer of
conpound 1%%?%‘3)“”5?8’&“‘3‘%‘9 g‘?%n]rze & i F‘iﬁﬁ‘lty ao?z i %B&ﬁ@arﬁyﬁﬁ Hﬁb{fén ag\?? (?13@
retention thﬂ‘Efr&facaegstQ fead (Hagin Tél@dcbrad'get, btAnRodleapDret gah4) andEaastpRes werd9) or
dosi ng vehi

5% hyl cel | ul ose ter) in a total volune of
10 m/ kg. nglf’fvf) &ea eegeél@éltgaglﬁﬁi#oe@ 9\%?13 %8??%’8?%?%’%5 hours post-dose. The
m ce were anest MRILL AedhyWRhi{ vesofilanraane) mpilg blabdide vithe 2V khaadbme ofi a car di ac

bt ai noh o RESRCR oy FS7btion atsgbeeiandy AR KO Risoe SpRpk 34T

i nst runment .mikgstthé sonditenprepsredtie Bxdniplé-1.99Yroe ddsing vehiatei(6.6%peethyitedinkabe ibl ood

2610/ 01131 6vCH V000 B AL B &l mhRE PRt Bome e cnlertedat

conpound i rhoummpardom Bloed \has\oehcomddeyza indwe¢ihgathetee AoéonthMe teﬂala:bumcmﬁﬁ),l nd

exhibiting .a it nduci n heral I ring. lt. is

appar ent frgcriﬁlclll lﬁé‘gﬁocﬁ? SFEY %u(’?’ amf t'Aat Fhéﬂgﬁ en Ht(&g'? rLag?ragé’SFﬁ)ound 12
(1 sol ated aAlibett Parkshl) idstromeraf Renxttpamlpcbséxﬁedbythﬂte(& inwlith perupbetrelrbﬂdodn time of
13.9 mn pelr L he Cgﬂgllr)tclogn (11 y ?or tﬁe 5%1 ﬁropﬂpﬂ{eductlon ()fgle bl tetq) Cettles}{l ty

for |ndu0|n Ing openl e nouse
Ani mal s: I\/Bdomp&prdag vanpasdreyith edhicld i¥ mmk& oftheatege c@hp(&h@.éihﬂﬂﬁngﬁ’:tctldw)or

(Charles Ri.v wer. e usedt er._gage. LpRd in
a humdity- cgur‘ftnlgc?f3 &rag%péﬁ%gglowamt%npléra e conrtsPeclg W%gn’gﬁha e
facility orenantibzhehofldmpolndgi2t(isdiatel aftgrcrbwlu(nbm gfhdosnpoumdait2 b@HHLQ;w)th\an th free
cceess b2 (ORI IS B LR SR RrE R Pl SRSl PR
testing. Plihdudsg®PBL IRatringBhehopeviaan irthdra@0 ng/ kg oral dose of the rd
enanti omer of 15conpound 12 (isolated after resolution of conpound 12 by
HPLC, with a retention tinme of 13.9 mn per the conditions reported in
Exanpl Ie 1. |219;)anqne Staerfee o fMEdTh pduﬁdwnﬁ%drfaﬁ{)hlyﬂagitsmin&&e Ed&elﬂiaﬁi’rﬁ):elﬁtiy\ﬂiﬁéﬂ)) in
a total volune Peri pher a oad s collected at 5
hours post - dose. ‘I‘B?rﬂ%odmevﬁét%g&vﬁgt?fléﬁn %‘O\”mj{/}%‘l"ff nép‘éf’élf’vﬁcé?y.mﬂm Bifpl et e
(C::E :_:_ (E:) golN ?t )*QB@)S by Is]ﬁtigh?lgiit ﬁg}ll)alvy ﬂ?h@a)tic%fﬁo@mh ,e;tq:mgeﬁdat zattdmﬂmh@it ng a
r 0 aboratorie ar i ns

Rosul (s o IERRRBYES HAER GRS midk! Gh L Boreiome B B P FROROEy o
'EEBL% C;)untestab‘llﬁlbd)mddleEAIEh&nﬁu&wht:rho@ér(wl@l mBetﬁZBinfhg/BhrOfﬁhgbbﬁldRBictf H(:CO;,ln'[tby

e test conpoun ar.i.son.w Vv i.s indi ve 0 e tes
conpound exﬂ?ﬁ?f"t"?‘%@@@ pige; Y"p‘f‘f&‘ﬁ’&f’ %‘8%?%%%"%?}“ @@#ﬂt‘?ﬁ%t"?ct‘%rl ng. It
i's appal’entprf)t‘éﬁlfﬁldﬁS@BC(PLB)’begldd:I gure 8 that the 2" enantionmer of conpound
12 (i s%at eg aftﬁroé_esol dtt/gﬁ .conpound 12 by HPLC, with a

induce ice.

Animals: Female C57BL/6 mice (8 to 10 weeks of age at start of study) (Jackson

Laboratory, Bar Harbor, ME) were housed four per cage and maintained in a humidity-
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25retention time of 13.9 mn per the conditions reported in Exanple 1.29)
exhi bited activity for inducing PBL |owering (lynphopenia) in the rat.
Exanpl e SwoBbfoaatsief Conpounds on Experi nental Autoi mumreTHEse@plad2esyel itis

EAE). A co f e Lnvention can,b 0,.have ther.apeut,c

((affi lacy i if ”Racﬂfﬁ'ﬁ% 6%@?&1'1 e 0?88995 %S"}?\“ﬂt%%yﬁ atlheﬁﬁg‘&#f@ﬂéffi cacy
i nI expen rrmytlal(hgmtoalammanmme&haioewm fobd s{a(rIEAE)klacamrﬁgerm& RmdeIDlétor
multiple s certa|

Mnduced | n YPaHGRE Seisy iE st vt o srekat Brgpa TRibo YRR BROSUBRS i n

(MOG) peptitetingby injection of nyelin basic protein (MBP) or by injection
of prot olipid ) tide. 35A i nduc

il s Fenml o Taduop e FEs MRy imipe b B e sobitipt gk i gy o
(Jackson Labﬁr @100 Vg MB3G;;. HHpefide pmhﬁ)ﬁemrlemhﬂttﬁuqﬂeté Bietindeidjwagcoanthing 4

mai nt ai ned WD 2010/ 0 82009/ 265 controlled

(40- 60%) At rPﬁ%tqgé‘?ﬁS‘H‘ZW(‘f%‘ﬁfe(’&f"l‘é "("é@ Sf’é%“‘lvf‘ 2 1B BETYISHOD

| i ght/dark nﬁtyapleﬁtoﬁéallgbﬁ the(dﬁly aﬁmﬁuﬁﬁamﬁanMBhIaftéree access to food (Harlan
Tekl ad, Orange, et _86Q4) and water. Mc e allowed. one week
o habi t uat 1 o (LSO FRR FEphOP B RseP G Pl BHeOiEeae:

M ce we¢e ioriaibt seeetitp)lbetioaiaoLs liyhp tﬁooghlrﬁeﬁnWeadnd‘si ankmpuvaillAND tinbal  of
100 jig MOX&EBS tide enulsified 1:1 ete Freund' s adjuvant
cont ai i g TR Vet S racre R U T HRPORBEFGT SOEE b
recei ved ZQQramglspeatouﬁlSteslrﬁbsxj ﬁdéaﬂhraperl toneally on the day of

i muni zation and, 48 h |a dini 2aOf ngl sease synptons

S
e Staren s i preapient MicEels Ged SRR PRy EE S FrePtargoBeREe o) P O
linp tail QRnripoud lni(ﬁblamemeesstun&m of domppurtdaii2|by AD(, wrfbamakmesme/ofmaakness

of 2 or_nore. = ess or, s alysis; =
i al a5 o aTngelRE bosiions FEHin Bl RENH T Shp bR b BPSEPERhE L e
orally, w tvolunshi 6/l Thdz™ éznanemtdf oorepound 12 Gsvioedradted@sdlutalofit@npboahd er
resol ution pof HPLC thareten on tine,o

e conar i Tk TR Wi 4 Heiten Ko 1 5y Perifit R o M pagtafe [T peo)
21. Dosi ng dos¢durs. 3n&/lEg mhigidgganirheng?lkgzl Micawadre mhed)iaxlydvmemda Iﬁsﬁnt@reﬂ(dhlm ed
after resolution of coppo 12 b of mn
per the coni!éG 8a nsoeéport @‘a‘* i Sy@%(’mﬁ ég‘f %ﬁag R (’d‘osegi A Seﬁsefror%fis&lon Wis

nmg/ kg aed SmorgVoieg dailg foez mreewm ghdubtxdabf the stentg ofidis@serxymipt anscy thlrai“f‘ y from
day 7 onvvard for di ease < 1s&rr;qsed]a grtrerluthono ast d%aed)a/&ﬁ%ywzt di sease

progressi on RS S b RO ore for e “Weeks i on % he
severity ofret&nmmam af\ AP tnonpertie d:dnémzndemdhn Brapipleol.29) ompumpadscb2viti sol at ed

after resol uti P th.a re enlont f 13.9 mm
per t he concfj’ ti ovF]asS “%dgcag?et L{% tCS% I?r'puimLi eﬁhl%?g thera%eu par i son iEKEhI?vehl cle was
i ndi cative ztpbar'e]htérotresspeamnmmgdreebonhdjlthel Zﬁdganmht@napeﬁxtompoefdfiz((&solyted aft&AE I t
i s appatent_fr 10 t hat

%5 olu o

conpoun 12ref 1 SOf F %%%II? g?lgllédl (1 OReBon nrﬁehgdﬁg nlggg%ﬁ-ﬁf tlons Wth a
retention trhepetedfn E}&na,lenm%exhlbltﬁd actonyyiin ﬂmmmuseelp@E assay.i n Exarrpl e 1 29)
exhibited agtivijypin thep MPUSELEAE assay.
Animals: Female SJL/J mice (8 to 10 weeks of age at start of study) (Jackson
Laboratory, Bar Harbor, ME) are housed four per cage and maintained in a humidity-controlled
30 (40-60%) and temperature-controlled (68-72 °F) facility on a 12 h:12 h light/dark cycle (lights
on at 6:30 am) with free access to food (Harlan-Teklad Western Res, Orange, CA, Rodent Diet
8604) and water. Mice are allowed one week of habituation to the animal facility before testing.
Induction of EAE: Mice are immunized subcutaneously with 100 pg
PLP,3.151 peptide emulsified 1:1 with Complete Freund’s adjuvant containing 4 mg/mL heat-
35 killed Mycobacterium tuberculosis. Mice also receive 200 ng pertussis toxin intravenously on

the day of immunization.
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B. PLP-i nduced EAE in Mce. Aninmals: Female SJL/J mce (8 to 10 weeks of age
at start of study) (Jackson Laboratory, Bar Harbor, ME) are housed four per
cage and weinteziinad in a hum dity- control I ed 30 (40- 60%PCaNI$2009/004265

t enper at ure-cont .ol | ed (.68- ht / dar k cle
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linbs; 5 = de treatnent: Mce are dosed orally, with vehicle or a

t est corrpodrh 018%8%1 Ty FFOME]y 3 until day 21. Dosing volume is 5
m / kg. 10I'he(test MBRodiutdd EAEde®Ra¢s. at, e.g., 1 ng/ kg, 3 ng/ kg, 10 ng/ kg or

30 ng/ kg. Mce e i dai ito dai fro a 7
onward for dise “émgf%hg'?%ﬂﬁwwﬁf’%ngﬁﬁQglaaq?m&gmdyi)ﬁgg Sﬁ%D sr?:e
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Rats. Aninmal s: I ewis rats (325-37 at start of study) r]an, San
o ego, 0y RS0 Gl AL I A e RS el e on S Aty SEb BB oi 1 e
I( _30;] t7 5)% ékll’hdcefsﬁtﬁﬂ‘&i’da(l-lldﬂﬁr MHdPU&dtd;%iRgQ,&Br%QgeQ)IAIMhﬂ Diyt 8604)&tn& &fam. dkztsh

ig rk c ee acc 0 foo

(Har | ahE Tewrerioed pistidkelhas ot s Bl el e TBE AT iy MF Pt mat s
15are al | oweswelpiedwakprvr thdhicali@bigut i Dahe ani mal facili ty bef or e _
testing. During the study, rats are weighed daily prior to clinical scoring
at 11 am Inducdtion of A DT MEAn: badly plotein OEBP; Guineopig) & d{sbdBred igterilesalineg) 1S

di ssolved in steril i ne conc i,on 1 m_ .,and t

et e 11 ed e ergpipes i BF et RS TR LA R LoruR iR, i
enul si on i angaith 51)' jSIt eﬁ'tﬁﬂ elylsiontis @jpliisttrad by inphplantayj (Ptihjection it bdtbhindhi nd
20paws,of each t al ecte une_of 100

fotal Hhse Tar ek gt dir e ey RiGRE 108 Stiprefine o] oo Bl el o °

di sease symptqans is scored daily after body wei ghing and before drug

dosi ng. Severit seas rrp i s scored as | n_increas

order of severi @)"cagsco"%sﬁﬁ%ty ({lrsseflsﬁls?'m?ﬁmf 156" \%égﬁ(hé‘f% gy weiehing @ 4\|

i b weaknéegfore &ugdesingefevetityrod didédse mﬁnmﬁﬁqne:medas feiomg (i@ 1ﬂdreﬂihng)andad ofsis; 4
= loss of tail e and. paral s _.of Dr ug
treat ment : Sﬁ‘écfl?'t) & "y 5Ek t?é?smlm%wf t#m{aq ngP efﬂmg%sn%oﬁ e bind our
prior 2% NBihh weakadss orsiyle italy pHalasig 4d-albis;oftdﬂem&:aahﬂ paralysit b£2 orahdralimhg; 5
scoring, for.the duration of the study. Dosing volunme is 5 nL/kg. The test
conmpound i s %%1 ed at, e.g., 1 ng/kg, 3 ng/kg, 10 ngy/ kg or 3030 ny/kg.
Reduction of th®regueatntent:datscirsdmecorsiyypltbivehitly ot iesttcempoundrpiouun priorio
compari son MBP injection on day 0 and daily thereafter, after clinical scoring, for the duration of the study.
Dosing volume is 5 mL/kg. The test compound is dosed at, e.g., | mg/kg, 3 mg/kg, 10 mg/kg or
30 30 mg/kg. Reduction of the severity of disease symptoms by the test compound in comparison

with vehicle is indicative of the test compound exhibiting therapeutic efficacy in EAE.

Example 6: Effect of Compounds on Type I Diabetes.
A compound of the invention can be shown to have therapeutic efficacy in type I diabetes
35 using an animal model for type I diabetes, such as cyclophosphamide-induced type I diabetes in

mice.
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with vehicle is indicative of the test conmpound exhibiting therapeutic
efficacy in EAE. Exanple 6: Effect of Conpounds on Type | D abetes.
A conpourmloahiovthesibnvent i on can be shown to have ther apearius2@PoiLaty in
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nodel . Ani g1 o e Bal boa mce (6 to 7 weeks of age at start of study)
(Jackson Laboratory, Bar Harbor, ME) are housed four per cage and

mai ntained in a humdity-controlled 25(40-60% and tenperature-controlled
(68-72 F) fExampley: dHpegafi Sumydvad v | gnt/dark cycle (lights on at 6:30 am

wi th frmge accessatcompéiad of Haidventiohedasl Belsho®h adligee t}@%pemdem?ﬁh@tolﬁ@ﬁ@ and
e at start o stu

\(N?;grks on’ ﬁ%@a%ﬁg%vgb@r S%ga&gaﬁt? h%)%*%éergﬁ%ﬂfﬁ?ﬁgy [MPTAEEERE °&n AP & ned.
Mce are al liengarganen yweakmalimddabi tuation to the animal facility before
Leoting 30501 Ll SLELL LG S0, FRSKLE, M e, Rt A donors and
Donor Bal bctsbofttdie, Buk Bladog ME)ekd Hekd faitdeHoade £10 maifthidabP®in@rhuiridity-dohirélleaess
o o2 ok SRS Een ot Surglcoll KSTNed, 31D, 0Lflus hatuested Trom
C57BL/ 6 i Cén atBtBOWHS &itlfiled @écadsits fodd ¢HSERM ElleRldd, \DrifpeMaa Stddes: Yjaiss04)and
B0l ot ey el OL L Bice W% LA LT S8 Fuclol 15l B
Harbor, ME) are similarly housed and maintained. Mice are allowed one week of habituation to
the animal facility before testing.
30 Skin allograft: Balbc/J and C57BL/6 mice are used as donors and recipients,
respectively, in a model of skin allograft transplantation. Donor Balbc/J mice are anesthetized,
and 0.5 cm - diameter full thickness areas of abdominal skin are surgically removed. Skin grafts
harvested from the Balbc/J mice are sutured onto the dorsum of anesthetized recipient C57BL/6
mice. Sutured allografts are covered with Vaseline gauze and Bolster dressing for 7 days. The
35 allografted mice are divided into 8 groups of 8 mice each.
Clinical scoring: Skin allografts are inspected and digital images recorded daily until
rejection, which is defined as the first day on which more than 80% of the graft is necrotic.
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Clinical scoring: Skin allografts are inspected and digital inmges recorded
daily until rejection, which is defined as the first day on which nore than
80% of t hwogopefai13ls necrotic. WO 2010/ 011316PCT/ US2009,00ARG®IINEED] Ogi cal

anal ysis of .the rejected . graft is carried out .on henatoxyl.i eosi n
(R S st ai oo GEET P’ of e ites e iierra et Bp BRI offesn taRB wSoed

post - t r ans peaivhald Mroptail rolaies ethidyt, etlpdsytiglpienitiva diy Disolped iyphlkdcgdes frythph nodes
and spleen are counted and characterized for actiyation markers (e.g.
TCerT oot iR bt Re sy R S S et Py R R s g6 ¥ P
renoved fr ctitationsrkas)itbydobicgmping Als,on dbl 5, igrfte ais Mahdved frarg Femsplantedli gest ed
with coll agenase and sedinented qver Fi.coll -Paque (Phar i a Bi atech

Uppsal o7 StsanyeF8 S Bt Ml vt el eea oHorORoTBto S Saa
count ed andPhdimsdcBietetly Bgpsaar Swddth)t@isolan grmrikiEtraing &mgphocyles Olidh adcdountad | On
mar kers) by flow cyt try. Hstologic nal ysi s of e,graft on day 5 can
o carr) e BHE R AT R e AR o 50 DL B0 P Oy ug
treat nent : Hkwokgiailanaiaiedthe pakloy dayd ¢ah by edtiial cat @f hehaokylhonpeasidH&B)Ce a day
fromthe day.of transplantation until the end of the study, e.g. until day
14, 21 or 28BS NG volume is 5 nl/kg. The test conpound is dosed at,
e.g., long/ kg, 3Dray/tk@tmdid: Mipelag: dased3@allyyividh velat ayte@ torhpomrd @nce £flact i on of
the skin allograft by th st ¢ ound.in _conpari St ith vehigle is

| ndi cat | ve B IGRy SHEh A AR Of (6 SORaP AL Pey L £} S, Bpine

pr ol ongi ng wihinfke id 5alll/legThd teststihpdund s dokedaatd €, 18mg/kE, Batg/k®fl 0 GpyRgar3os on
Colitis. A co d of. the invention, can be.shqgwn to have, t herapeutic

of t1 cacy | oRRR AT of kT wiroue il Seblpee By 6 el Frbou b Anraiai i

nodel s ar e ¥ehlris indicithve ofithe tdsBainfpoerlexaibitilg therapltedfixacy MippblongigkkRb7- 278,
2000) . g fi rlst EXF}%I ary animal nodel for colitis is
trinitrober@FEESITBRAT ¢ acid (TNBS)-induced colitis, which presents
clinical and histopathological findings that resenble those in Crohn's

di sease ( rath et al . Exp.. Megd. . .182:1281-1290, 1995; Boi snenu et
al.,' Leuko¢™@ q%?’.l?ﬁeéti‘?fz(gf’f{‘%g?s ‘Q‘bgﬁgt.‘s'A second exenplary ani nal nodel for
colitis is Mexhpand sithé alventivo dirLive sh&&B)o-Hanclherapeutio bfficacy,in vdlitie hsi2dapr esent s

clinical and.hi,st hol.ogi.cal , fi ndin that resenpl e ose in ulcerative
col 1 ( oyt ARt SRS ERbie anis Ber MRkl BR RS (DGBE0! gt cona o
al ., J20Leukamtac. Biob) 67;266-2728000)2& irst 20dfplary Goimpbmodts for aslitisés comrer ci al |y

tested for effigcacy in.at |. SS- i nduced col.itis and .TNBS-i nduced

Lot ths, 6. Ehinghtnehlinfi sy d PARSHRIS LTSS i pbSn IR TEUCTE ) o
Colitis. 30AstopmetobngichvbfirelidgithBe sambixeth¢s imEaihs’ saliseasg ENairats braul.t{ J. dp. Wetly )
(Jackson L r ) .. Har bor, ), Are haused fgur cage and

mai nt ai nedaﬁ%'lggﬁ:i}r%odl 9’-}:%%?1 P8I %J(%G?cgog/éoi,a%d{@é%%gz?)g?)ugggcgg%t roll ed
(68-72 F) faemplatyyanomlaodd for: chRtidhis exglah sl feredsodipel (BSE)-inginted cditisawhi6h 30 am)
with free access 1o food.(Harl an. Tekl.ad an Rodent .. Di ef.. 8604) and
wit or 261 o QSR gl SRt bBtnoRcAitlat pil BRAR s RERR R ST

bef or e t est (OkgyasBeHABSaseeeriogy, 98f694-GD2,110%0; Buisoenae:al wWe iLghked Hidr, 6baskl i ne
body wei ght ted l.ater that day. beginni at. 6:.15 j-ust_prior to
ot e out Tanabg] EBR et ke B ARy AR M cRta in % R BESIRECRNRL 1S
1) at appr candTNBS-induted Oolaim) e. by thedadksamniabbhtry Gad Haibbh MBof | urane WO

2010/ 011316FCT/ 5200900428 % i

30 Animals: Male BALB/c mice (6 weeks of age at start of study) (Jackson Laboratory,

Bar Harbor, ME) are housed four per cage and maintained in a humidity-controlled (40-60%)
and temperature-controlled (68-72 °F) facility on a 12 h:12 h light/dark cycle (lights on at 6:30
am) with free access to food (Harlan Teklad, Orange CA, Rodent Diet 8604) and water. Mice
are allowed one week of habituation to the animal facility before testing.

35 TNBS induction of colitis: Mice are we‘ighed for baseline body weights and fasted later
that day beginning at 6:15 pm just prior to lights-out (day 0). Body weights are taken again the

following morning (day 1) at approximately 7:30 am. Mice are anesthetized with isoflurane
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prior to induction of colitis. Colitis is induced in the mce by
intracolonic injection of about 150 ng/ kg TNBS in 50% et hanol (in a vol une
of 150 JAND 208WMmg3lan i ntubation needle (22 g, 1.5 in) i REEMUSe@IDOLPS et el y
into the anus wi.th the se .held by the tail in.a vertical .positiq The
ouse 15 AP Getesl 7 oh G g Tuiiese e ise b atkaF GOt P R hegis0
absor pti on nagiek TNBS i 502 Ethask@ge volamt ef 150hiLg bsibdién imb&ninsedleRgnesiif)o its

cage. Mce .are then fed, follow ng.the pr i approximtel.y 14 hour of
oy, bt Y et B R SRk BOE Py B4 DR B SR i dpe
exper i ment spoust B@clieericalyy o036 sidhiandlsecahdynie allss thgroufieatsamBorpandintitiadize

Drug treat t: ug.treat nent . begi ns, ap da . Mce are.dosed.,orally, with
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test conpound i s dosed at, e.q. [k 3 ng/ kg, 10 ng/ kg or 30 nog/kg.

C i ni cal s(98??‘?{G’.‘peﬂﬁﬁ'ﬂts’dﬁ’r‘iﬁfeﬁgy%%&/ﬁgg?%gélg&ep%ﬂﬁgﬁgeﬁ?eBgﬂg%cﬂg are extracted
and neasured. MBpagareateithPrigZeatmshttegiaétn dayd. Mitetiie d&ed ey @dthfvelitle anus

to cecum Excised colon is asure or.entire |l.en , length fromanys to
bnd of i i IK K ORI AN Y BBy APT TR ORI SePapSaon kg g 7
measur egrentistor 20/MRinig Yol ay £ALAg. Fheaese b@npouhy isfdosedifat, @@, Wirhidik S amgries, and
then cut open to cle nore thoroughly. Colon is then wei ghed and preserved
in neutral 3%’r3@d”§%ﬁ'rral in (NBF; 10%formalin, pH 6.7-7.0). The col on
tissue i s enbedd@thi¢ansdpringfpon caethsipti oRSSPetrhamt, chlemsairoosythdted s thessartdn (H &

E) - stai ned .sections. .Severi of disease tons i s scored, histologically
1 om the. stArRER SARFRHER 0! 1 colmatego e fERag e heumore il SR | on: 1 -
| ow 20l evelmaburtdfokadiytlength) fength frainiaous toveridrof inflhinkd 4red and fength @Aintlimed1 0% of

hi gh-p r fire AND_.no structural changes; 2= noderate |eukocyte
e 11 DESe T A e R S Bl AT § A THFGRE PRSI PAAT AN
crypt el ongat dpem toAN2r oreehoraughlly. Cdidrok then wejgliddahd pleesvet aineetdl Buftbrddeyond t he

|| N i : =_hi I |. of l.euk te infiltrati
e b hRRE SRRl 1oy a8 M S Sl R "
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crypt s 2AND Ibehvefleukadyite ihfiliratioarnwithgnfAiNTios xdee sd 10% af hghipatverdiekls AREHnCEucralbf

the severity of the disegse sy ns by, t test conpeound._i n.conpari son

wl th veni ol GeTEes Paneise R ke R s iR sk R ag o ERRR

ef ficacy i nfichkBIAND erypt2DBgdtiat AMDsiwef wall thiokedntnig shat does not extémni tegbral:thevubcesalV st ar
rats (175-200 t start. of,stu | es. River Labor.atarigs, .W. m ngton,
VR “ar e hods N Bpoi@hliafs 2his e o Mol i mn ARG P or ey
(40-60% anmweefigdr 22V cptetontstoh IAND h6Batich Heyonfl siei thicbsal laper ANIPthickdnzhglof

light/dark cycle (li s on.at 6;30am, wth free access t ood .(Harl an
Tekl ad B 0r At eh o AR B Bt A il B BERER A Gk RO AR08 e
of habi t uatseemint60% khEhighpovedr fitldcANDtelongeddané disostd angpts AND bowel WHBS | nduct i on

of colitis: ts ar i ghed for b | i.ne bod ights,.and fasted |later

Chat “day belicRRrAGOT Hibrge foflon? BRAACo IR AR o g B fonihy 5

wei ght s ar eedt admgousdjaicompanson Wi ROiLE/i0ihdiSte LG Thd 152 008 Hd bibiting thecaptutig

nor ni ng (da%ﬁcldl %tcol?t%prOXi mately 7:30 am Rats are anesthetized with

i sof | urane pri t'0 I'nduction of colitis. Colitis is induced in the rats by

i ntracqhonig injecty f yt 60 ng/ kg TNBS in 50% et hanol (in a vol une

of 5009%” l?J'si ngﬁ%tt l\flg‘gerl?ocra(?}’g@“i ntubation needle (7.5 Fr unbilical catheter

and 14 g hub) i nsSwimabscl MalecWistantrass (IR2-28(hgiat starttdf stuthe (Charlelh &hvgr babotaties,ai | i n

a 5SverticalyRpositi o0 te el rtically for adq] ti | to

al Low t hor OVLYE “"%ds“ol?l&)i]%ﬁmg%& W3 p@r caéje ah§ mamQalﬁed 1n£gum1%9y %&q'lloﬁléé) @6 60"70)
and temperature-controlled (68-72 °F) facility on a 12 h:12 h light/dark cycle (lights on at

6:30am) with free access to food (Harlan Teklad, Orange CA, Rodent Diet 8604) and water.

-

35 Rats are allowed one week of habituation to the animal facility before testing.
TNBS induction of colitis: Rats are weighed for baseline body weights and fasted later
that day beginning at 6:15 pm just prior to lights-out (day 0). Body weights are taken again the

98



m ni m ze | eakage, after which the rat is returned to its cage. Rats are
then fed, followi ng the preceding approximately 14 h of fasting. Each
nor ni ng tweresftiesls the rats are weighed. In control expeTiuseDP426aL S

recei ve 50% et hanol al one using the same protocol. Drug treatnment: Dru
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- aver ageso el B VL § el ek R OFP Pl Hitigk PR SR, Aol e
over a,21-h period, starting at noon and continuing until 9:00 amthe
followi'ng day. A maximum of eight rats were tested at a tinme, and the sane
ei ght rats ¥Weampledi EffeechffCompmunds ere€andiact Telpmetnysn ithe Batwi t hi n- subj ect

10design. Drug t : 5@ were |nj € rg{(“ltn e% icl a%‘ 00)
and the rd enant ?gﬁ%{iﬁ@{[al% n%%ﬁnof“ﬁ?,%{lsg%ﬁto?tagg a %?mru; 81\58"?{6()1#%%) ggéﬁpound
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Exarrplel.Z%a . C Afull s ve@ibl + 3 doses) required four
senar at e 1 eLPr AR S Ley S hbetoRe ect Yl te S RRRERhe L L e
35 descending aorta. Rats are allowed at least one week to recover. Rats were housed in individual
cages and maintained in a humidity-controlled (30-70%) and temperature-controlled (20-22 °C)

facility on a 12 h:12 h light/dark cycle (lights on at 7:00 am) with free access to food (Harlan-
99



15and Thursdays-Fridays. During each of the testing sessions, the eight
rats were divided into four treatnent groups such that each group conprised
N = 2 forwenyigivan sessi on. Rats Were re- - tested in ruhrﬂfsqtmamtm'ﬁfesti ng

sessions i r ssov hal  OYREDE 8Oy & |ons
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the ankles t t il The, 2" n orrpound 12
(isol ated a?St% é?onsp g‘gél}%?%{goﬁpoum 9ngl&‘ﬁlémliga n% ebg% MlB’ﬁloeaithw gntl on tinme of
13.9 m n pebradyhardeoByivey @hﬁustxepam dndchoi lnrmE@tlatrpheraﬂs w299 adwarsistekod echid¢ (HECB, 1

and 3 ng/ kg, - n i '. e aren
i nspection o(}oﬁg‘?&éth% %d g{ag R%E‘&t% ﬁ%&g"%&“@b& ?doa%grrreg(?lunon%womrf’d) uﬁ(ﬁi{ sol at ed
af ter resol HPLGnwitfa reengaimk df2 319ymikipkGhe winﬁhioas nemredtm E»rantpilerrh&)fani&aﬁ mm

per th‘i Con%le wa?: en'nft &ré q'ell 4! 12'(:3)( leg d1 R ts nghlre tte Ievl sfa%parent
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redu0|ng mean ank e di ane I n t o
D ffracti onfrcérﬁ’)(ﬁﬁl)cnoméfﬂbg\ueﬂl ﬂﬂatrlawrlslﬂfstanmibflmmec(u@t)dﬂz)fhmratems exlublteldetct ed

on an X Per }esﬁ)ﬁgg tM?lQ d%QéAQS{ of rats with the 2™ enantiomer of compound 12 (isolated after

resolution of compound 12 by HPLC, with a retention time of 13.9 min per the conditions
reported in Example 1.29) in comparison with vehicle. No or substantially no reduction of heart

30 rate was indicative of the 2™ enantiomer of compound 12 (isolated after resolution of compound
12 by HPLC, with a retention time of 13.9 min per the conditions reported in Example 1.29)

exhibiting no or substantially no activity for bradycardia.

Example 10: Effect of Compounds on Arthritis.
35 Female Lewis rats were used in this study. Acclimated animals were anesthetized with
isoflurane and given the first collagen injection (day 0). On day 6, they were anesthetized again

for the second collagen injection. Collagen was prepared by making a 4 mg/mL solution in 0.01
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diffractometer (PANalytical, Inc.) with a Cu source set at 45 kV and 40 nA,
a Ni-filter to renove Cu 10 radiation, and an X Cel erator detector. The
i nst rumrerwowany/uaadisbr at ed by the vendor using a siliconprpousersvessiard

NI ST # 640c. Th |i bratj f d.to b t it . d
W th N ST AR B A9BT GOUF PERYFEH o5 HRumres "o a0 e K PERP M or
20PXRD scartahdihixing yntidL bazg of ehisahatbriarhéll itgfoamsvheh pigetdtih wagr. ®achthnréatpound

onto a sanple.h roapd snmpothing. as flat a ssi bl e ressing wei gh
paper - donn B ERSOEHE B Ee e st sy ord > RS Hp R sl B RET, ve

usi ng a spi nni ngrreamplit€p.st ade 5 nBdigndsmg velume e gamngdy@fand bortiauellbrod¢h A
conti nupus sc mpde .i.s used wih. a st Sjze 0.0167. 20 L ffraction

ot vero VRGBT AGR ol Tads % AL RePfstha Pt AP buer si on
1. 0a and X dréotthrbighn3ead ealipbSoédsuvaments withSanhtes lakOborbkaasp kteoukR: 17 Difef24r ent i al
Scanni ng Cal orinetr DSO)...,Di fferential . Scanni n l.Qri ry SC) was

or for ad SHoBoTR Phpetpoiiiz Lol SRiseonsERN tapbe R B B w25k 1o° 210
C. The i nsttenipnitinwas 18.aInib parttedcaatiitivis rsp@redin Exatpldiy2q) has d@ad £1r0.330fnd

t enper at ure, an er.gy _usin he..nel i oi nt .and ent hal py. of .f.usjon.,of an
|t o st antiap e TeRH e el iRy 2 aPB o) PR R B ek R AT

t hunb tack easntoideest compoyndtladd@isolated aftarrésomitibho ompoundl 1@y HALK) with aanpl e- pan

bottomon a Mettl er ea MX5, bal gnce. The.s | e pl in.the bottom
of the ¢ ar decgiansite S Sn b nn SraRaS e R ) SRR aplab 86

sanpl e- pan baicingnnead hitklsdinmpéter iame rpan wer e rewei ghed to get the sanple

wei ght. Thermal 35events (onset tenperature, enthal py of fusion, etc.) were
cal cul ated using the Universal Analysis 2000 software, version 4.1D, Build
4.1.0.16. EManijldy: @bivddORRby UBHAS00 (PRRD). Exanpl e 13: Thernmal G avinetric

Anal ysi,.s (T, . he% ayj rjic Anal ysis. (TGA), rmed on the TA
| nst r uneént sl,%e)ldﬁrcg'rap \ gﬁ‘? &J‘Fﬁgﬂ)l dﬁgat‘?eﬁ%oxlfmt%gaé‘ a(%?% F%@yﬁﬁp‘f‘ﬁgr vendor at
10 Cél m 3 fcﬁffratbtemptef(a’WNa@tiuaii ]ng.) wite gwrsblﬁcq)@'t attdsa&v ?dﬂehrﬁﬁmg%xito
standard. The e s cali wth a andar i o e scans
5were perf orfrﬁ’%‘éfa(gl?ﬁﬁff’e}a T .ané 2rnbfr(n%%%?“frc‘)i eteﬁgro% AT wﬁ%@ htf)rfltﬁgggh‘lent 0 an
open sanpl evepéon usipg evilicangloydtataddardNISh ¢ 64UsAThadaliiegon Wisdburallto & esrtest such
as wei ght-1|ass .wer | cul i ng the.lhniversa | ysi s 2000 software,
Ver st on 4. TEend TRy Nt T SRkl i PRl Rt B R e PRS0k T
\1/(1)_ :—Iy gc(r) @éco di;)CRID ycammG‘zg liyealsc‘in_}_gashvm] m?jligamcsf&:aﬁﬂy g;mhﬁtcgmp@md roptioiaamrgala ablyl;ne r,

r porati,on - : e.sanmple was placed.as-is.in a,tared,sanpl e
ol der b (1 SOR R RS PRCRRI RS HE R Bh BBt et Bl s st PR o
m nut eS 60 THEhei ssxgplgewels(re Gmhﬂi(;‘g nonsa mmhg%mﬁle\siagh Ssémsesven the2ffge RES fa49A24.0% RH
up to Yo an ack to 10% RH. . Wi ght. ever m._nut es.
Bnsecut  ve shraRetmiteg & SH wplg ik Y S0 AR Tl el BBSRe o
was 15r equi andandigded mith e PertiDantg Viover Reftwas tverstoa.0a and X' PeffliigleSceiei | | ed i n
the ar tzsvvi Iéoftrweceo r}ii(z)glbhat various nodifications, additions, substitutions
and vaftati'one to the |'}fustrative exanples set forth herein can be nade
W t hout departing fromthe spirit of the invention and are, therefore,
consi dered wit hin i SCO of t.he 20 .inyention. Al docunents referenced
above, i ncl uﬁ'lmr{’glf I%Eﬁffenr(g 'ﬁisrcr?'fne"c'ig F%l,mbnrelrﬁgfe)gegubl i cations and provisional
and r egul arDiffateetitl Seppingdatororsy (BFE€) wasperfpmred be d TAansgiumebty, Ine HGEAZW0i n

their enti raﬁtly °C/m\1/r\il.)fr%91l~9/5 Q&iﬁjoaeq{xe%&x%%%ép\%‘% %a@lisorated at this scan rate by the vendor

30 for temperature and energy using the melting point and enthalpy of fusion of an indium
standard. Samples were prepared by piercing a sample-pan lid with a thumb tack or other sharp
tool and taring this lid along with a sample-pan bottom on a Mettler Toldeo MX5 balance. The
sample was placed in the bottom of the tared sample pan. The sample-pan lid fitted snuggly in
the sample-pan bottom. The sample and pan were reweighed to get the sample weight. Thermal

35 events (onset temperature, enthalpy of fusion, etc.) were calculated using the Universal Analysis
2000 software, version 4.1D, Build 4.1.0.16.
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CLAIMS What is clainmed is: 1. A conpound sel ected from conpounds of Fornul a
(la) and pharmaceutically 5acceptable salts, solvates and hydrates thereof:
wher ei n: WOrmiusynBler ; nis 1lor 2; Yis Nor CRl; Z i®CNuUs00@Rd4260nd 121,
le, R3 and are grelpend ntI sel&g d fromthe group consisting of
15H, C-C6 Ryy™metes ‘é/ﬁ mno, Cl-C6 allcylsulfonyl,
Cl-C6 al kyITHenﬁal G‘raﬁrbaﬁamxdgsls Gﬁ@masqi&f@&edyﬁtmmAkIﬂmmeﬁﬁ k7. Tyaksed.l cyl ,

Cl-C6 halo kox Cl - | ¢ het.er oar and h gteroc cIyI
wherein sa gy A D s R 50 R e st e, B SR BRPRSY e
wi th one oroftavferrcsmnlgﬁétictstaam& Fled tmtaheajw:fsroemrétad @ith e ytahdaed kightaSemplakagen. 20
2. The onpound ccordi to ¢l ai eLel.n is 1. 3. The conpound
2ccordi hg T patmel Sl Sof 25 -DeSeTREe et e e RGP T any one
of clai ms Ipahppréviowstyasred on the iTs}Albalance Thermal dweetscaolias wahalosowde tdculaedny
one of clains Jt und according to

any one of & %QTV?%?Y\QMI %(&0 r‘ciOfW?r%’ Vﬁf51°§(516m Bl %? r&ﬂﬁe conpound

according to any one of claims 1 to 5, wherein Yis CR. 8. The

conmpound a ordin claim.7 erel n R is Hor C1-C6 haloallcyl. The
conpound ac 1?184 t‘%"&ﬁ?"rghgﬁ 8PV clains 1 to 9, wherein R2 issel ected

fromthe gréuposcopidtysidsmgasiiedsing\aalytamiCinoShuréradrptadnianxlyzed NI Contdvation,
hal oal | cyl . SGA-100. The sample was placed as-is in a tared sample holder on the VTI balance. A drying
step was run at 40 °C and 1% RH for 20 minutes. The isotherm conditions were 25 °C with steps
of 20% RH from 10% RH up to 90% RH and back to 10% RH. Weight was checked every 5
minutes. Consecutive % weight change of <0.01% or 2 hours, whichever occured first, was

15 required before continuing to the next step.

Those skilled in the art will recognize that various modifications, additions,
substitutions and variations to the illustrative examples set forth herein can be made without
departing from the spirit of the invention and are, therefore, considered within the scope of the

20 invention. All documents referenced above, including, but not limited to, printed publications
and provisional and regular patent applications, are incorporated herein by reference in their

entirety.
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The conpound according to any one of the clains 1 to 9, wherein R2

i ssel ected fromthe group consisting of H cyano, trifluoronethoxy and
trifl uorowethyloi1dike conpound according to any one of treTalsadoewobes o 11,
wherein R3 is selected fromthe group sting of H Cl-C6 al koxy, Cl-C6
al kyl, C1-C6 allcylamno, Cl-Cs allcylsultonyl, Cl1-C6 allcylthio,

car boxam deWhatyaclaime€s: C7 cycl oal koxy, C3-C7 cycloall cyl, Cl-C6 hal oal koxy,
Cl-C6 hal oal l cyl, hal ogen, heteroaryl and heterocyclyl, wherein said Cl-C6
al kyl and Cl1-C6 al koxy are each optionally substituted with one or two
substituents sel Acbmpound setedB3H-{OM eoparogadslof Foramdk Rl aod emrmddereti@tiypound

accor di Bg to ?”Va&&%ﬁ?ésah&%ol%té’s'agﬁh}dr%t?s ddeotherein R3 is selected fromthe
group consisting o , carboxam de,” chl'oro, ¢cyano, cyclobutyl, cycl ohexyl,
cycl opentyl, cycl opentyl oxy, cycl opropyl, cycl opropyl nmet hoxy,

cycl ohexyl met hyl, 3,3- diflygropyrrolidin-1 -yl, ethylamno, isobutyl,

i sopropoxy, methyl sul fonyl, tyl, propyl, pyrrolidin-I-yl,

1,2, 3-thiadiazol-4-yl, trifl ujzg t hexy and uor omet hyl . The conpound
according to any one of cl aiffs ¥ t0713 lls N. The conpound
according to any one of clains 1 to 13\ uk /1{ sOKR4. The conpound
according to claim15, wherein R4 is selectedl fromthe group consisting of
H, cyano, Cl-C6 hal oal koxy and Cl-C6 hakgaé)ll | cyl. The conpound according to
claim15, wherein R4 is selected fromt group consi sting of H, cyano,
trifluoronmet hoxywhdteint ri fl uoronet hyl. The conpound according to any one of
t he cl Qm; 1 to 5, wher.ej nR%, R3 and R4 are each independently sel ected
from thé group consi sf"ilﬁboro’ , Cl1-C6 al koxy, Cl-C6 al kyl, Cl-C6

al l cyl am no, Cl-C6 alhoyl@at fonyl, Cl1-C6 allcylthio, carboxam de, cyano,
C3- C7 cycl oal koxy, C3;C7,.C ékgal | cyl, Cl1-C6hal oal koxy, Cl-C6 hal oal | cyl,
hal ogen, heteroaryl adeHé%/ rocyclyl, wherein said Cl-C6 al kyl and Cl-C6

al koxy are each opti oAad Nyr GRstd t uted with one C3-C7 cycloal |l cyl group.
WO 2010/ 011316PCT/ US2009,0Q04265, 19. The conpound _accof di to any.one of the
clains 1105 and 18, Bnivdr 4ogd 8 cemEpaRe Do RRRErgh It SuBadhRslor ' i
Cl- C6 abkoxy, CIH(6,-@) didxy, G3:aTkytyGiGQalkylamind iC;-Coalkglbd foinklo Ky 41yl B,

hal oal kyl , hal ogen, and. het er ocycl yl 20. e ¢o C din 0 any
one of ‘Lhe cf a PR EER RO EYE: Neatkote, TSI AR GRS 60
consi sti ng of H, haiédlion,dalogan; haidruiryl and higtetooyrdy ywherdly edidP 6t alkyl and/€|-Opr opyl ,
3,3-difluoropyrrglidin-1-vyl..isobutyl. Jsopropox ent yl opw
pyrrolidin-I|-yl ,gl(?ﬁyfafeue@r%(ﬁ%{oﬁégf uéléfnlgi tff'dr‘fnﬁf A% met SH?T%R‘PCE% S%‘f‘?te%oergéb'r(’r:f)ound
accordi ng to anycyivelkgfantithelogdnai ns 1 to 5 and 18 to 20, wherein le is

sel ect % fromthe group consisting of H cyano and Cl-C6 hal oal l cyl. 22.
The cornpound to any one of the clains 1 to 5 and 18 to 20, wherein R4 is
sel ected fram 15Thecogpourpl acomding tol alegmdf whtreioyaind. and trifl uoronet hyl . 23.
The conpound according to claim1, selected from conmpounds of Formula (Ia)
and pharmaceutically acceptable salts, solvates and hydrates thereof,
wherein: m3s 1 ©he @mpaaml acsordingto B4imV, wherbinawisCR1; Z is Nor CR4; Rl is H
or Cl1-C6 hal oal | cyl; R2 is selected fromthe group

consi sting of H cyano, Cl-C6 hal oal koxy and C125C6 hal oal kyl ; R3 is
sel ect €d frém t hEhgrooppuraonedirding fogang bnd-Hf cG@imCh toed, kbxrginrGs 1C6 al kyl , C3- C7
cycloal l cyl, Cl1-C6 hal oal koxy, Cl1-C6 hal oallcyl, hal ogen and heterocyclyl;
and R4 is selected fromthe group consisting of H cyano and Cl-C6

hal oal kyl . 5. The compound according to any one of claims 1 to 3, whereinnis 2.
6. The compound according to any one of claims 1 to 5, wherein Y is N.
30
7. The compound according to any one of claims 1 to 5, wherein Y is CR'.
8. The compound according to claim 7, wherein R' is H or C,-C¢ haloalkyl.
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3024. The conpound according to claim1, selected from conpounds of Formul a
(la) and pharnaceutically acceptable salts, solvates and hydrates thereof,
wher ei n: W0i2910101¢1)3’162 nis 1or 2; Yis Nor CRl; 35Z i #CHUSR009BI426R1 is H

or trifl uorg 010/ 11 / US20094 Q R2 is selected
fromthe group c ﬁsc ?P?uﬁlé 10-(' %’f%rl\rgg UI%“ %olrsgflrr%rt fygromety!
trifluoronethyl; R3 i s sel ected fromthe group consi sting of

H, chloro, .

3, 3-di fl uor opyr?ﬁl émﬂoqn}i afcor s%{? af’{/ neo 'S0 r%nﬁ%}qg/o?/gcw g yi sclegted from
pyrrolidin-I -yl  th¢ griofip msmrgtdf@kyy@n,oﬁt@dlfaloaltkommtlltiwcs halnmlkﬂ.él S sel ect ed
fromthg group consi sting of H cyano and trifluorornethyl. 25.The conpound
according to claiml, selected from conpounds of Fornmula (I1k) and

phar maceut i dal | yrlmccommLmblaeco&a'hgw ang oﬂla/dttlwlamdl tq&im&hei-n R’hiegeteofed from
wherein. Y is N tgerT%rt()FPeéanl tm& ol}‘I-PC)(anf),i nﬂuor?m oxe/yng{:nfp I ﬂl oal kyl ;

R2 isselected fro cons al oal koxy and
Cr C6 hal oal kyI R3 issel ected from t he group consi stl ng of H Cl-C6

al koxy, C - al | cyl sul f onyl , r bexam de,
cyano?/ Cl(‘/26 cyc oaPWB(f(uﬁl %ﬁ?rwéégﬁ?é Ofgkeyﬁ%?mtl,l EOC%‘ ’ Wﬁ?%lglq%ébsxsﬁga&? PIE%

hal oal I{QI hal ogbagroh;e«kmmstargdffhﬂd(helﬂcm@y@k yikyl, @h@{a&kylamiab aC,&€L- C6 al kyl
and Cl -C6 al kox ane, subst i tuted

substituents se?/é cferfyqrb ({%ffl“?fﬁ}g box 'EldF Cganc? EW{: Oaﬁ(g%ct'\& R4

i ssel ected from dyhlealgyloﬂpCclmimills:ky,tfg -Cthaldalkgzlyh?aMgen,(HeteEﬁrji ahdladtdeooyylygnd

G -C6 hal oal | cyl wherein said C;-Cs alkyl and C,-Cs alkoxy are each optionally substituted with one or

two substituents selected from C;-C; cycloalkyl and halogen.

15
13. The compound according to any one of the claims 1 to 11, wherein R?is selected from
the group consisting of H, carboxamide, chloro, cyano, cyclobutyl, cyclohexyl,
cyclopentyl, cyclopentyloxy, cyclopropyl, cyclopropylmethoxy, cyclohexylmethyl, 3,3-
difluoropyrrolidin-1-yl, ethylamino, isobutyl, isopropoxy, methylsulfonyl, neopentyl,
20 propyl, pyrrolidin-1-y1, 1,2,3-thiadiazol-4-yl, trifluoromethoxy and trifluoromethyl.
14. The compound according to any one of claims 1 to 13, wherein Z is N.
15. The compound according to any one of claims 1 to 13, wherein Z is CR".
25
16. The compound according to claim 15, wherein R*is selected from the group consisting
of H, cyano, C,-Cs haloalkoxy and C,-Cs haloalkyl.
17. The compound according to claim 15, wherein R*is selected from the group consisting
30 of H, cyano, trifluoromethoxy and trifluoromethyl.
18. The compound according to any one of the claims 1 to 5, wherein R', R?, R®and R* are

each independently selected from the group consisting of H, C,-Cs alkoxy, C;-Cs alkyl,
-Cs alkylamino, C,-C¢ alkylsulfonyl, C;-Cs alkyl;hio, carboxamide, cyano, C;-C;
35 cycloalkoxy, C;-C, cycloalkyl, C,-Cs haloalkoxy, C,-Cs haloalkyl, halogen, heteroaryl
and heterocyclyl, wherein said C,-Cs alkyl and C,-C; alkoxy are each optionally
substituted with one C;-C, cycloalkyl group.
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25 26. The conpound according to claim1l, selected from conpounds of Fornul a
(I'k) and pharnmaceutically acceptable salts, solvates and hydrates thereof:
30wher ei rwoYoiogiNsier CR1; WO 2010/ 011316PCT/ US2009/ 00426%/UR2009/0205 CR4;

R is Hor C-C6 haloallcyl; R2 is selected fromthe group consisting
of H cyano, Cl-C6 hal oal koxy and CI' C6 haloallcyl; 5R3 is selected from
the group cihsi sThergmpbund,acrdifiitoaini ong/of tielelifs ltkyind 183whiteinRE Isaakéted/|

Cl - C6 hal oal koxy, C1-C6 hal oal. c ogen het ycl y1; 4 s

sel ected from t ha GHEFP RSRLTLPE #gﬂ’o(?‘%—ia coﬁﬁ’?léldgcafr?g(ygc?' C%‘i‘f%‘%ﬂtgy . 27.The
conmpound accor di lmdpatkoxy, IGaiCnhalpalkyd| leddged afid imtareyoipbunds of Fornul a (1k) and
10pharnaceutical ly acceptable salts, solvates and hydrates thereof: R
wherein’ Yis Nor CR ; 15Zis Nor CR4; R is Hor trifluoronethyl;

20. The compound according to any one of the claims 1 to 5 and 18, wherein R’ is selected
from the group consisting of H, chloro, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl, isopropoxy, neopentyl, propyl,
pyrrolidin-1-yl, trifluoromethoxy and trifluoromethyl.

10
21. The compound according to any one of the claims 1 to 5 and 18 to 20, wherein R* is

selected from the group consisting of H, cyano and C,-C¢ haloalkyl.

22. The compound to any one of the claims 1 to 5 and 18 to 20, wherein R* is selected from

15 the group consisting of H, cyano and trifluoromethyl.

23. The compound according to claim 1, selected from compounds of Formula (Ia) and
pharmaceutically acceptable salts, solvates and hydrates thereof, wherein:
mislor2;
20 nis1or2;
Y is N or CR;
Z is N or CR*;
R' is H or C,-Cs haloalkyl;
R? is selected from the group consisting of H, cyano, C;-Cs haloalkoxy and C,-
25 Cs haloalkyl;
R? is selected from the group consisting of H, C,-C; alkoxy, C,-Cs alkyl, C;-C;
cycloalkyl, C,-Cs haloalkoxy, C;-Cs haloalkyl, halogen and heterocyclyl; and
R* is selected from the group consisting of H, cyano and C,-Cg haloalky!.

30 24. The compound according to claim 1, selected from compounds of Formula (Ia) and
pharmaceutically acceptable salts, solvates and hydrates thereof, wherein:
mis 1 or2;
nislor2;
Y isN or CR";
35 Zis N or CR%
R' is H or trifluoromethyl;
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R2 is selected fromthe group consisting of H cyano, trifluoronmethoxy and
trifluoromethyl; R3 is selected fromthe group consisting of H,

car boxamwe,2oolie316, cyano, 20cycl obutyl, cycl ohexyl, cycraserwpdsi265

cycl opentyl oxy, cycl opropyl cl opropyl nmet hox cycl o | met h

3. 3-di f | uoropyrrolidi ir%-‘i%‘f“j‘edgf?%ﬁ‘gﬂ s ,°°‘?S§S?}B% W’,%‘i‘“s"o%‘?'ﬁ%ré’%’?ﬁfh"xy 4nd

nmet hyl sul f onyl , wmdlopeneylyl, propyl, pyrrolidin- 1 -yl,

1,2, 3-thiadiazol-4-yl ztrifl onet hoxy and_.trifluoromethyl: —an

R4 is selected from the é?l%cﬁeﬁoé?@f’ﬁqu §OBIUpE Off:})&facﬁ{?,ro’ t ¥ﬁl(¥t1u3(l)’rcécrr8}fet’1(61>’<y and
25t ri f | uor onet hyéyclopéntiiiheychopropplyBid-difteespgirolidin-o-yt lisbuty ] jsoprepexyt edpéntydm

conpounds of For nul | k). ,.and .phar maceuti cal.l v, accept abl e salts, sol vates
and hyd?at % | nohdi vkt Rl R TR, S T BRI G o 004268 Y 1s N
or CRI; Zis N or CR4RRkeclesedlflonotheigrduplcoaisangdfiy|cyano and trifluoromethyl. R2 is
selected fromthe group consisting of H cyano, trifluoronethoxy and
5trifluoronethyl; R3 is selected fromthe group consisting of H,

chl oro, cyc2obut Vhe coopohmiesording myddimpe sdlacted foycdoapoaply bf Feollat(J4),and

i sopropoxy, neopgntyl r I rrolidin-l-yl. . trifluoromethoxy and

tri PI ugr onet hyl ;&’ﬁﬁ%acﬁifpcf@’p%@?pé%eeﬁﬂ?’F%Hﬁg}f%aeﬁé’?(gﬁtﬁs @Srr?cs’fir‘sti ng of H cyano
and trifluoronethyl. 10 29. RH%e @qnpound according to claiml, selected from
conmpounds of Fornula (I1m aﬁgjﬁh(aj@ceuti cal | acc%pt abl e salts, solvates
and hydrates thereof: R3 0 pa>y o

10

wherein:
Y is N or CR';
Zis N or CR%;
15 R'is H or C;-C¢ haloalkyl;
R’is selected from the group consisting of H, cyano, C;-Cg haloalkoxy and C;-
Cs haloalkyl;
, R’is selected from the group consisting of H, C;-Cs alkoxy, C;-Cs alkyl, C;-Cs
alkylamino, C,-Cs alkylsulfonyl, carboxamide, cyano, C;-C; cycloalkoxy, Cs;-C;

20 cycloalkyl, C;-Cs haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and heterocyclyl,
wherein said C,-Cs alkyl and C,-C¢ alkoxy are each optionally substituted with one or
two substituents selected from C;-C; cycloalkyl and halogen; and

R‘is selected from the group consisting of H, cyano, C,-Cs haloalkoxy and C,-
Cs haloalkyl.
25
26. The compound according to claim 1, selected from compounds of Formula (Ik) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

R 7
T
0
R2 Sy © N
N OH
H

(Ik)
30 wherein:
Y is N or CR';
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OH 15wherei n: R2 is selected fromthe group consisting of H cyano,
Cl- C6 hal oal koxy and Cl- C6 hal oal kyl ; and R3 is selected fromthe
group comnspaiomgixt H, Cl-C6 al koxy, Cl-C6 al kyl, Cl1- C6Pralriysbawionass C, - C6
al kyl sul fonyl, car bo%ﬁ‘ﬁ&,cﬁyano, C3-C7 cycl oal koxy, C3-C7 20cycl oal kyl ,
Cl1- C6 hal oal koxy, C1- aloaftl cyl, hal ogen, heteroaryl and heterocyclyl,
wherein said Cl-C6 alkKy$ Hand,-Clhdlmliali.koxy are each optionally substituted
with one or two substj:tuent elected from C3- cycl qal kyl d hal.ogen.
30. The conpound accor ilsnsgepetC %délogﬁ Tf’u%ceqngétfngd’?;xr n‘(’:’?ﬁb‘%&ﬁl&gﬁ%’fy Bl a
(mm and 25phar &delebikglal | y acceptabl e salts, solvates and hydrates
thereof; R3 0 OH whergi.n; . R2 i elect ed f£ram,the oup
consi stisng of H, cyanlg,1S Eleors TRmBeF REXS IR gdf-%agcléﬁ %Eé?xgafsliyf?&}gh%’%\/@
2010/ 011316PCT/ US20aRyIN0ACHmIdREokg SHI@R dhlea kfll mtogeh endjretengryclghsndst i ng of H,
Cl- C6 al koxy, Ci1-C6 aﬁ‘;kg/

I -C7 cl oal kyl . Cl-.C6hal oal ko -
hal oal | cyl, hal ogen an ?%eftgcrgg@?ctﬁejlgr.ou%io.%ﬁ%ngc%rrH}g:g’(?H alédc‘lé‘éé%;}liahog%ﬁ?gscl aiml,
sel ected from conpounds of Formula (Im and 5pharnaceutically acceptable
salts, solvates .and hydrates t.hereof: R3 0 N.H (I erein:
%o i osel ot i PRE Rt B R R T Ao r Ao s P Aol M sy and
10t ri f hoaor omet hyghamaakehtically acceptable salts, solvates and hydrates thereof:

Ry _Z
LI
N @) O
e P
” OH

(Ik)
wherein:
Y is N or CR};
15 Zis N or CR?;
R' is H or trifluoromethyl;
R’ is selected from the group consisting of H, cyano, trifluoromethoxy and
trifluoromethyl;
R?is selected from the group consisting of H, carboxamide, chloro, cyano,
20 cyclobutyl, cyclohexyl, cyclopentyl, cyclopentyloxy, cyclopropyl, cyclopropylmethoxy,
cyclohexylmethyl, 3,3-difluoropyrrolidin-1-yl, ethylamino, isobutyl, isopropoxy,
methylsulfonyl, neopentyl, propyl, pyrrolidin-1-yl, 1,2,3-thiadiazol-4-yl,
trifluoromethoxy and trifluoromethyl; and
R*is selected from the group consisting of H, cyano, trifluoromethoxy and

25 trifluoromethyl.

28. The compound according to claim 1, selected from compounds of Formula (Ik) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

R _Z
LI
S O O
RSy C[\Q\A
ﬂ OH

30 (k)

wherein:
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R3 is selected fromthe group consisting of H carboxam de, chloro, cyano,
cycl obutyl, cycl ohexyl, cyclopentyl, cyclopentyl oxy, cycl opropyl,

cycl opr opybreetomax3ss cycl ohexyl net hyl , 3, 3-di f| uor opyr r olPCaius2d9xb4265

et hyl am no, isobutyl, iﬁﬁgr pxy, methyl sul fonyl, neopentyl, propyl,
pyrrolidin-l-yl, 1,2 3% |%§ azol -4-yl, 15trifluoromet hoxy and
trifluoronmethyl. 32. ThaNenRuYnd according to claim1, selected from
conpounds of Fornul a g nd.pbhar maceutically acceptable salts, solvates
and hydrat es thereoffﬁg% d”%ﬁamﬁﬁgﬁﬁﬁ wher ei n: R2 issel ected fromthe
group consisting of H’isyedueed fior the ponp oetsistingof &) dyanp) tfifluomaebotyyind and

R3 issegected f”%ﬁhh@% group consisting of H, chloro, cyclobutyl,

cycl ohexyl, 25cycC o%en yY: cycl opropyl, 3,3-difluoropyrrolidin-1-yl,

i sobutyl, isopropoxy,Rliesiertdftom the gyp conpigtingadfi ctiedo; gylclobtityl, £y dicherylet hoxy

and trifluoronethy]. . The co according.tp.claim1l1, selected, from
The Tol | o ng combshm SHRPSRAT fedaer ey LR sPhBEioup S EahoM ee and
hydr at es t her eof pro@0(tyyreRdif-I-y(,3ri flymoraetdoxdyap rridlnovoytethyl whdxy) - 1, 2, 3, 4-
ggagfg{ggggggr? nggg[ d%%g%%a%o}g t)néjl greoglplx gon%%%irgg’ of I—f,Mc)yano and trifluoromethyl.
2-(7-(40cycl ohexyl-3-(trifluoronethyl)benzyl oxy)-1, 2, 3, 4-
t et rahydrocygl opgnt al bl i ndol - 3-ypaceti.c_acjd;
(-2 (7 (aihyol BRRmptrd Fior oy BTGhc ilsd hogeompgunts o Eprpute (tm) and
t et r ahydr ocycl opgntradcbjticalthodceéptabrosait, isalvates atlil hydrates thereof:
52-(7-(3-cyano-5-(trifluorongthoxy)benzyl oxy)-1, 2, 3, 4-
tetrahydrocyclopenta[b]indofi acetic acid, 2-(7-(3
- cyano- 4-i sopropoxybenzyl oxy) - 3, 4t rocyolopent af b] i ndol-3 -
yl)acetic acid; (R)-2-(7-(3Rfcyano-4 -i xyb#inzyl oxy)-1 , 2, 3, 4-

OH

15 wherein:
R?is selected from the group consisting of H, cyano, C,-Cs haloalkoxy and C;-
Cs haloalkyl; and
R?is selected from the group consisting of H, C;-Cs alkoxy, C;-Cs alkyl, C;-Cs
alkylamino, C,-Cg alkylsulfonyl, carboxamide, cyano, C;-C; cycloalkoxy, Cs-C;
20 cycloalkyl, C;-C¢ haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and heterocyclyl,
wherein said C,-C; alkyl and C,-C¢ alkoxy are each optionally substituted with one or
two substituents selected from C;-C; cycloalkyl and halogen.

30. The compound according to claim 1, selected from compounds of Formula (Im) and

25 pharmaceutically acceptable salts, solvates and hydrates thereof:

R3
N OH
H

(Im)
wherein:
RZis selected from the group consisting of H, cyano, C,-Cs haloalkoxy and C,-
30 Cs haloalkyl; and
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10t et rahydr ocycl opent a[ b] i ndol1- 3-yCaceti c aci d;
2-(7-(3-cyano-4-(trifluoronethoxy)benzyl oxy)-1, 2, 3, 4-

t et r ahydrwoyeloapensal b] i ndol- 3- ypacet|c aci d; PCTﬂBﬂmmeMﬁ

|2n((jZ)I gzygaglefl( E:r Ia];: EOIE 1S se tlec}/ed from tﬁglgr%)ég?:onswgﬂg dflh tCetCrﬁ gltll xyr, 8% 1%,68}-87 [1i]
15(S) - 2- (7- ( 4- cysiopiilt ¢ LEShaldatkoky WO r@matoakid)alggeh and/hetcroFcly). 4-

t et rahydrocycl opent a[ b] i ndol-3-yl)acetic acid,
2-(7-(3,5-bis(trifluoronethyl)benzyl oxy)-1, 2, 3, 4-tetrahydrocycl openta[ b]ind
0l- 3-ypaceil.c aThedtompeynd-atdobdihg i dxsepssted Ao cdmpbyrde b Hilbocppla (i) $d4-

20 drocycl dol- 3:
2 (7- (8 byl opertPTRs R LT EBTBI B hy BRIV By oreaf 4.

t et rahydrocycl opent a[ b] i ndolr33- ypaceti c aci d;
2-(7-(4-(pyrr01idin-l-yl)-3-(ZEijl;§é§nethyI)e-nzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indo%g LCQCl

252- (7-(4-1isobutyl-3-(trifluoronethyl) | O
ta[b] indol-3-yl)acetic acid; 2- (7 Meopenty? 3

-(trifluoromet hypbenzyl oxy)-1, 2, 3, 4- tetrahyﬁrocyclopenta[b]

i ndol-3-yl)acetic acid, (Im)
302-(7-(4-chloro-3-(trbfluoronethypbenzyloxy) 1,2, 3,4-tetrahydrocycl opent af
b] indol-3-yDacetic a¥Md

2-(7-(3-cyano- 4-cycl onﬁxydlawamygmllp 2om3isting &tH, abatd| wielierbmphotyednt]

i ndol- 3 1)acet|c Ci

2-(7-(4 propyl 3t WQFFﬁ%kﬁﬁbthyl)benzyloxy) 1, 2, 3, 4-t et rahydrocycl openta[ b
] 35indol-3-yl)aceticras tsedected from the group consisting of H, carboxamide, chloro, cyano,

et r ahydt ocy of opPRoR b} PRI G PRI SelaBripInyBoptopy ) byeldpfopyimcinory,
2010/ 011316PCT/ USZB&ydadRr@3,3-difluoropyrrolidin-1-yl, ethylamino, isobutyl, isopropoxy,
2-(74(6-(3,3-diflu rrolidin-1- r|fI o] t hyl rj din-3-yl)netho
o) 12 3t et PERY SRS CT B s R IS e e B

2-(7- (45cyc|obuty&m&mﬁkﬁbiﬁuﬂnﬂﬁaﬁ&yabﬁnzyloxy) 1,2, 3, 4-

t et rahydrocycl opent a[ b] i ndol - 3-yl ) aceti c acid;

52-(7-(4-cycl opropyl-3-(trifluoronethypbenzyl oxy)-1, 2, 3, 4-

t et rahydr ocyz| opEhd @nipbinitietordiny padi€i 1G sdeited; from componds 6f Féronu(apduny @id di n- 1

-yl)-5 (trlfluoroneth ridi nethox -1,2,3.4-
t et r ahydr ocycl opBHS i{ti“%ﬁ%iccﬁpt%%?ﬁglsgvﬁg? %%d hiydrates thereof:

20 (Im)

wherein:

g 4 t et rahydr ocycl open

/]

R?is selected from the group consisting of H, cyano, triflucromethoxy and
trifluoromethyl; and
R’ is selected from the group consisting of H, chloro, cyclobutyl, cyclohexy],
25 cyclopentyl, cyclopropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl, isopropoxy, neopentyl,
propyl, pyrrolidin-1-yl, trifluoromethoxy and trifluoromethyl.

33. The compound according to claim 1, selected from the following compounds and
pharmaceutically acceptable salts, solvates and hydrates thereof:
30 (9)-2-(7-(3-cyano-4-isopropoxybenzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic acid;
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2-(7-(4-(cycl opentyl oxy)-3-(trifluoronethyl)benzyl oxy)-1, 2,3, 4-

10t et r ahydrocycl opent a[ b] i ndol- 3-yl )acetic acid,;

2-(7-(4- cyanrorid1{iei f | uor omet hypbenzyl oxy) -1, 2, 3, 4- PCT/US2009/004265

t et rahydrocycl opent a[o}i ndol.-3-yl)acetic acid: i )

27 (ae (oyer opr opy! BT Ras R R toans oy - 1, 2, 3, o

t et r ahydr ocycl operhpdrirdyclogenta{Blindo) 2rgbidete aad;d;

ot r ahydr ocycl apent albT FRAL oS PYT doa il ey osgy f2. 3%

2- (7- (4- (cycl oheatahpdodyyloperde{§lindof-3-yhacetiesdid; Dbenzyl oxy) - 1, 2, 3, 4-

tetrahydrocycl opent a[ 07! -%Ozlmb%- ]1' ua(‘)(f\’er;[lét}(l:oxa ICI(‘lj- loxy)s1,2,3,4-

2-(7-(4-carbanmoyl-3-(trifl Uoronet yp enzyP’ xyz)y- f)Z  4-

30'2 $t EZh)(/dr Oﬁyfltﬁf;?mra@buopm? &Prﬂioyli-)ygm?tié idci d; I |
-(7-(4-(nethylsulfo nzyl oxy) -1 4-tetr c opsn i ndol - 3-

ypacetic acid: @-’(g??—.ﬂf%l&%%%pg(gjﬁ){%lzeﬁg%}%xys-1,altw&j-{e?rayy%rocgsoée%{a@]mﬁgi%

benzyl oxy) - 1, 2, 3Ddedtietacidhydr ocycl opent a[ b] i ndol-3- yl)acetic acid; and

252-(7-(4-(1,2,3-thi a&h%gb%Xglg%‘g%oé!r)‘)g))%%zg%?@gz §-4§ et rahydr ocycl opent a[ b]

i ndol - 3-yl)acetic aci ec 1 ig"to claim1, selected
fromthe foll owteghgdnpolopesablidiophalmeceudid;cal | y acceptabl e salts,

solvates and hydrates, pF -rcez(l)nfo:-4- ifluoromethoxy)benzylaxy)-1,2,3,4-
30(5) - 2- ( 7- ( 3- cyano- £V S8y BB LIPSy o ogy) L
t2 eE r7 a?z dr oclyc Ihopeniﬁhgc{lrb@yic@?fﬂta[a]q'qdo%-ﬁqéadedc am}l;d; )

-(7-(4-cycl ohexyl-3-{trifl.u e NZYL OXY)yal, . - g
t et rahydrocycl opent a[ §7i (%éoisf@l?lﬁ")og%!eh}'ﬁ%n s ?X ’2’31’4 %’tr%hy%rocycmpema[b]md01
(R)-2-(7-(4-cycl3ayggretclactd; (trifl uoronmet hyDbenzyl oxy) -1, 2, 3, 4-
35t et rahydrocycl opent & b14 pdol- 3-ypacetd c acid: i 3
- cyano?l -(trifluor orre@%by b‘@’ﬁlﬁ)é?%ﬁ% &iﬁgoﬁ?%%t&)benzylox}') Fﬁ;ﬂ
t et r ahydr ocycl opetrahafirbdyiclogettaBlindo)-a¢Bedetic awd;d; WO

2-(7- (3 oyano. 4- 1 sopr SUSASRRHEI SR TR Igy i shiegeindsydlopenplnliels 101 5
- yl)acetic aci d-yDaceticac{dR) - 2- (7- (3- cyano- 4- i sopr opoxybenzyl oxy) -1, 2, 3, 4-
Lot sy oeyelopent o ARl SRR RSy 123,
20 tetrahydrocyclopentafbJindol-3-yl)acetic acid,;
2-(7-(4-cyclopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic acid,
2-(7-(4-(pyrrolidin-1-yl)-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]Jindol-3-yl)acetic acid,
25 2-(7-(4-isobutyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]
indol-3-yl)acetic acid;
2-(7-(4-neopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid,
30 2-(7-(4-chloro-3-(trifluoromethyl)benzyloxy)-1,2,3 4-tetrahydrocyclopentafb]
indol-3-yl)acetic acid;
2-(7-(3-cyano-4-cyclohexylbenzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]
indol-3yl)acetic acid;
2-(7-(4-propyl-3-(trifluoromethyl)benzyloxy)-1,2,3 ,4-tetrahydrocyclopenta[b]
35 indol-3-yl)acetic acid;
2-(7-((6-cyclopentyl-5-(trifluoromethyl)pyridin-3-yl)methoxy)-1,2,3 ,4-
tetrahydrocyclopenta[bJindol-3-yl)acetic acid;
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t et rahydrocycl opent a[ b] i ndol-3-yl)acetic acid,
2-(7-(2,4-bis(trifluoronethyl)benzyloxy)-1, 2,3, 4-tetrahydrocycl openta[b]ind
0l- 3-yDawetnw/mEcid; PCT/US2009/004265

101 ot 1 ahydr ocycl opent 1 EH P Girs twS SRR ESER R RlokictyBpsindls yhmethony)-
2-1( 75( 3, 5-bi s(t r1,2,gﬂeetmmE<ﬂAfth)dpenz[§v]1mdoy)5-yl)a®;18aoﬁzldt Ft rahydr o;:y(il gpgn'za[ b]ind
0l- 3-ypacetic acid; DL APQX n oXxy -

t et rahydr ocycl opent a[ %éa‘é'flok ?} % H %g%ggzlg)enzyl& ﬁtﬂ

152-(7-(4-cycl oplemalydfoeyo@penthﬂbﬂmdcdﬂaﬂ]aydn)cbedzyI oxy)-1, 2,3, 4-

ot atgr ocyc! opent alpl ARl A ALY g BBy ey ol i1
t et rahydrocycl optem}arﬁxb]:ycmb@ﬁxa[b}1ydic)lde>é1apc:tlcamdd
2-(7-(4-1sobutyl-3-(t I | ox h Iopenta
[2 b]( 72 (()|4n do1l- 3- %/I t)t a;:% f ‘tj q%f mﬂ‘c;:l;;ﬁs; izil)t‘l;aor;%fthi'm)z}fnginj-yl metﬁlox)%i QEQIKP

neopent ytet: ocyd ptemua iglacidy -
tZeE ;a?idgﬁfgfgoge?i ?I[ bu@?@?é?‘%?&%ﬁg? mﬁu(jrorfgayl)obeﬂzytloexty? é%s}cﬁ ocycl opent a[ b]
25i ndo103- yl ) acetetrghydawicyklopenta[bjindol-3-yl)acetic acid;

2-(7-(3-cyano-4-cyclo | benzyl 0: dy ocycl opent af b]
i ndol-3y1l) acetic aci dp?)(%ﬁ -Cyano- y(m)ﬁ}ﬁ?)romb%yl’)&benzytloxy ?B}{’,,A{-

2- (7- (4- propy1l- 3tefrshyidfocyrdopentefohivgd Sadiakaicyidl, 2, 3, 4-t et r ahydr ocycl opent a[ b]

302 (7( (b eyl opent y 12 (H PRI SRR Ry AT DSR2, 3, 4-

t2 eE r7 azn(/dr?gygl 8pf&fna}azﬁﬁm]:thdmhta&leﬂqldcsélapmcamld_d t ! di -3yl ) et h
i fluor : 5- i £\l uor t yridin-3-yl)nme

oxy) - 11§2 3, 4- tetrahy%) Q}hgﬁénﬁ oi[” ﬁlgfﬂ%egly%ﬂ%ggfy l?dlé%jp

2-(7-(4- cycl obutget’ra}@dro(:ydwp‘ehnabﬂ1odcé{3l=vgl)ay¢1ierazi}ii oxy)- 1,2,3,4-

35t et r ahydr ocycl opent

2-(7-(4-cycl opropyl- 39%}34(??%%}}%%& ﬁsﬁ Ocr)l%t/})yl)kenzﬁloéw 12.34

t et rahydrocycl opena}arfltm]cyqimma&}m@déexl)aceta@md and WO

2 (7-( (- (pyr ol | di n- 12y Eariey|-HBrsame e K1 23 hoxy) - 1, 2, 3, -
t et r ahy20r ocycl opentlfikydaehtaipde Setl)acetmerid;
2-(7-(4~(methylsulfonyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]indol-3-
yl)acetic acid,
2-(7-(4-(pyrazin-2-yl) benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]indol-3-
yD)acetic acid; and
25 2-(7-(4-(1,2,3-thiadiazol-4-yl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]indol-
3-yDacetic acid.

34. The compound according to claim 1, selected from the following compounds and
pharmaceutically acceptable salts, solvates and hydrates thereof:
30 (S)-2-(7-(3-cyano-4-isopropoxybenzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic acid;
2-(7-(4-cyclohexyl-3-(trifluoromethyl)benzyloxy)-1,2,3 4-
tetrahydrocyclopenta[b}indol-3-yl)acetic acid,;
(R)-2-(7-(4-cyclopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
35 tetrahydrocyclopenta[blindol-3-yl)acetic acid;
2-(7-(3-cyano-5-(trifluoromethoxy)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl)acetic acid;
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35. A salt according to claim1 selected fromthe follow ng salts and
phar maceuti cal | y 5acceptabl e sol vates and hydrates thereof: Cal ci um
salt of (WP-2810(0d1(14- cycl opentyl-3-(trifl uoromnet hyl) benzpCoaspeod/,0e4285 4-

t et rahydrocycl opent a[pli ndol -3-yl ) acetjc acid, L- Arginine salt of
(R)-2-(7-(4-cycl opent '%Z:( '—C(?IPFA’F?Q P %cﬁ%{) n}%B’éyﬂzly%?%x’%t@ hydroc3G lopeAta[b ihdolS
1, 2,3, 4-t et rahydiecyichapent a[ b] i ndol - 3-yDacetic acid. 10 36. A solvate or

hydrate according to i selected framthe W ng sol vates or
hydr at es: D- Lys(ﬂig'(?gl‘?yafi?‘ 'ls°pr°p°x>%enzypox3’)f'8£’l‘;91'

(S)-2-(7-(4- cycltophpdrydycBpérita[bfihdeds gijetety hgibenzyl oxy) - 1, 2, 3, 4-

t et rahydr ocycl opent a[b}i ndol - 3- tI%.glaceti aci d d ;. and

15(R) - 1§-j Phenet hyl ami nzg&é(gﬂ' angt { L—“E(-’Teitﬁ?xﬁb@?ﬁ]aéﬁgﬁtagf: 3-

(trifluoronmet hypbeshgdrbeycioperita[Blidol3 tyBheetibyeld;,ocycl opent a[ b] i ndol - 3- ypacetic
ta gl gl :fﬁ,}t (i)nl tS;: legt Zgb}latb( '4-b§s7(friffel\or%r ealtyﬁ{xl.nlzagxyf)gI;Z'B,Eletrghy%cr)cgc‘galélge%ta?ﬁﬁl%{)lqI ng
20(S) - 2- (7- (4- cyxylmpeaittagitl: 3- (t ri f | uor onet hypbenzyl oxy) -1, 2, 3, 4-

t et rahydrocycl opent a[ b] i | -3-y1 efi.c aci dr at e. The crystalline
form according to cl ém'@%‘gﬂoﬁfi@%'é?—jﬁ%o)rlonﬁ)%hvﬁ%?m&}oﬁ)r' g@?’f‘bn pattern
subst am@i al | y asetsdhgdmcyictopéntgftlimdol-2-yl)a&etiddcid;The crystal li ne form accordi ng
to claim37 or 38 hayj di fferenti.al. scanni | ori netry ther ram
substantially as shom%i&?(ﬁgl‘—l?lsé%@orfgfelthlbpe%8xy3{1)’?2s{’zgﬁ%lapr‘ygﬁ ¥ ?13? eélga(gbg% f’lgg to

any one of cl ai nmsylRéeticacid® havi ng a 30t hernogravinetric anal ysi s thernogram
cryls% alline formaccording to

substantially as sho in Fiqure 13. 41. Th

any one of clains 37\%]@@%15 a@?oﬁﬁpga%%_sytl)ﬁl}egpé rpri’on anal ysi s

subst an_ti ally aStet!;dh@d!fﬂc;icleEitgb]imiol-&.:leMBad&d;phar m_aceuti cal conposition

cccordihg to ol al m 35 O Ryarare G Al ORReS s g b el al mas. or a wO

2010/ 011316PCT/ uwgwb@@m&ﬁa[bh?@amlmamchad;{n according to agonnét of

cl ai s 0 an rnac ica e carrier . A nethod for
62-{)/2@:( olidin- f—éﬂ&-%(ltnatfu%ggnllfea}yhgenzy mﬁyc?-el 2.3 ﬁl ’

treating an S1Pl1 recep SOCl a sor an’ 1 ndi vi'daal conpri si ng
5admi ni st ering ttetrahgdrdcychogenta[tilimdolBryl)aeetid atither eof a t herapeutically

cal ¢ accor ding to cl & Th AR sl ST el Bl oRRd 2t e Hockibnily °,
crystakbi ne fornnéddBeddcatg atid; any one of
2-(7-(4-neopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3 ,4-
tetrahydrocyclopenta[b]
indol-3-yl)acetic acid,
2-(7-(4-chloro-3-(trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[ b]
25 indol-3-yl)acetic acid;
2-(7-(3-cyano-4-cyclohexylbenzyloxy)-1,2,3 4-tetrahydrocyclopenta[b]
indol-3yDacetic acid;
2-(7-(4-propyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-tetrahydrocyclopenta[b]
indol-3-yl)acetic acid,;
30 2-(7-((6-cyclopentyl-5-(trifluoromethyl)pyridin-3-yl)methoxy)-1,2,3,4-
tetrahydrocyclopenta[bJindol-3-yl)acetic acid;
2-(7-((6-(3,3-difluoropyrrolidin-1-yl)-5-(trifluoromethyl) pyridin-3-yl)methoxy)-
1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid,;
2-(7-(4-cyclobutyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
35 tetrahydrocyclopentaf[b]indol-3-yl)acetic acid;
2-(7-(4-cyclopropyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[bJindol-3-yl)acetic acid; and
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claims 37 to 41, or a pharmaceutical conposition according to claim42.
1044. A nethod for treating a disorder associated with the S1P1 receptor in
an i ndi viwoabiooangasi sing admi ni stering to said indivi duaCTius2e0eedi2zeher eof a

claime 1 toas & saltUAREOMRONgT o P AP IR en iR B adPhage™

accordi ng to cl ateml3Brocelapemsibiihddiieylfacstimaaidcor ding to any one of clains 37
to 41, or a pharmaceutical conposition according to claim42, wherein said
15di sorder associated with the S1P1 receptor is selected fromthe group
consi sting ¥ : aAdalsaasdingtto daisor dcteifidinahefbllbying paiphod phaesaceaticabiyit oi nmune
di sease_.or di soré:lc%fr: a zilensoivrgelsanwtdor%ﬂgiesocfe_ase or disorder, cancer,

psori asis, rheunat FP PR £ S BIBAR S i sease, transplant rejection,

mul tiple sclerosis, s¢sltiemiselt biyRU2-(2N4-tyviopaitgsisarifludremethgl)eazyboady)-1,.28,4-t ype
| diabetes and agpe. .20 45. [ d.for. treati.ng a di sorder associ ated
wth the Si P1 rt§cagnﬁ/fl%)rcycﬁ?{’egétbﬁ%‘?qgfy&%‘%tlc38§parnflsi ng adm nistering to said

i ndi vi dual in need thkseghina sslh&Ap2(T-(4caiclopereflf3et fluoeonamilibenzgloxy- conpound
according to any of .clai 1 t0.34, ,a.salt according to claim35, a
hydrate or sol va%’g’gg'étg%aP Hflrﬁﬁyrgfotgerbt?[g]“i‘ﬁoi’»'é',yl)ﬁceg? §8talline formaccording to
any ona025o0f clains 37 to 41, or a pharmaceutical conposition according to
claim42, rein said disorder agssoci.ate i t he, SIP1 receptor is a

i orobial 10 ect fanvhs ofhBEEEa TR Ko f Thelie b ehBir ST BESE M ar' ° e o
a conpound accorbydnsgest 0 any one of clains 1 to 34, a salt according to
clai m 35, 30a hydratenar sol yat di t | aidqn 36, .a.crystall.i form
according to any one ]8?“ & nglsa\r{rts(’f %@Q(rﬁf?'ag?engd%F@‘r@ﬁ?@%ﬁ@%ﬁ@gx olglj ’?on
accordi ng to cl aietrald@rocyclepeatafvdinddl degl)acaicatiddydredi sdment for the treat nent
of an Si. Pl receptor-assogi at di sorder. 4Z. ,Use of a,conpound according
to any§8ne of cl ains @ﬁgﬁ@ﬂ?tgyganggffaltzfcé%rz i n4c¥§°%ﬁn3’?r3n 35, 35a hydrate or
sol vat e accor di n@riflwrahahyibatryloaykt,9.3 dattahpéroéyeiopeaabhnddl-Bgyl)batiangid one of
claims 37 to 41, or a .pharmaceutical conposition according to claim42 in
the manufacture Of a4 nedfcanent for the treatment of a S1P1 receptor

associ ated di sorder WD 2010/ 011316PCT/ US2009/ 004265 wherein said S IP |
receptor assgci ated di.sqrder s sel egt IO . r sisting of: a

di sease or ?i?‘sor eCFySI(r%Ilelﬁjfg?nenao fl%)‘/:oﬂ)/%l Sgﬁf%&t@é’%@tﬂggﬁn@%ﬁrgﬁldi sease or

di sorde®, an infl anmatSHH2y(7d4-sudepentyl-3-¢riflosrdeethyldenzydoxy)-p23i4-asi s,

rheumatoid arthrjti.s n i seas r anshl rejection, nmultiple
sclerosis, syst elr%h!éhyldﬁopﬁcggpeeptéﬁlgﬁcg?’ogﬁg%ncgﬁlﬁg]gfgg{ei ve colitis, type |

di abet es and acne. 48. Use of a conpound according to any one of clains 1
to 34, a sakd aceording. | ai m.35, S d] 0

cl aim 36, a!%%:'r ys?gﬁrﬁqsﬁaghéeg?gnﬁl %ggﬁg}n it%ga%%%%éﬁé)ggy %&‘%ﬁgﬁﬁ%ﬁﬁg %B%fkl or a
phar maceut i cal csubptastially essshawoor Bigag 120 claim 42 in the 10 manufacture of a
medi cangnt for the treatnent of a Si Pl receptor associated di sorder
wherein“said S1P1 receptor associated disorder is a mcrobial infection or
di sease or 3.vi r &he ¢rpdtadline form acomingdasleim 2Dor 38 heunpaodiffdreatad esadning t 0 any
one of clainms It i o 15hydrate or solvate
according to cl a?arln ?n%é}?eg%l)&}%r?g%ﬁllgs%gggg}rargnsgc;c“?{ol%?%?‘ée rtaj(') any one of clainms 37
to 41, or a pharmaceutical conposition according to claim42 for use in a
nmet hod of tpeat : il ; .. 0. A conpound
accordi ng t(ﬁ)&ang%g%l%&%@ﬁ%efg{wné%%dﬁ{gtg%};@eggﬁgl 5?%6‘%%}%9 § claim 35, a
20hydr &0e or sol thetreogeayguetdé anglysie thermadgraB eybstantaally ot sownmeFigarert3accordi ng to
any one of

41. The crystalline form according to any one of claims 37 to 40 having a moisture-sorption

analysis substantially as shown in Figure 14.

35 42. A pharmaceutical composition comprising a compound according to any one of claims

1 to 34, a salt according to claim 35, a hydrate or solvate according to claim 36, or a
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clainms 37 to 41, or a pharmaceutical conposition according to claim42 for
use in a nmethod for the treatnment of an Si Pl receptor-associ ated di sorder.
51. A compounty/Ecérding to any one of clains 1 to 34, &Czalstooamesdi ng to

Cl al m 35 a 25hydrs§§lﬁn OfrOITII’? 900\0/1' Erggfg%%'o(%l%lo?glialms 39 t(?‘hmm% Lﬁhgm?alcgu%cgi i he f orm

according to any one o a "phar mac osition
according to cl aacntpaéblef@manse in a nmethod for the treatnment of a Si Pl
receptor associ ated di sorder wherein said S 1Pl receptor associ ated

di sorder is selected fromthe group consisting of: a disease or disorder
medi at ed by43. ynphasjttodSor tematimprnd | Riniaceptoli-s smtedalisodies mradendividwal torfiramgat or y

30di s eage or di s ac{}rr%j I%Stbrllgtn A ’lnd"i)vsltﬁai fraisnleésd th regf%rmer%eutlc% lg foécttlkf'é amga’nf)gina S

di sease, transpl pl e sclerosi
eryt hemat osus, u¢a1:rmoamd aceordmgltct a@,onespmadnsdhtcabﬁewedt anddmgm@clalﬁmS A corrpound

according to any e gr soﬁfata acrzg%rc{m ?c’:flaim g,%acr%sta me(%{;rgrl gorhl%]g ?0 %ly on§§f

35hydrate or sol}\lfya{e accor ol TR 'he"Por maccor di ng to
any one of cl ai ngaiig 37 & Mllprophaan@hatrqamembslmai acconrm]ng;m ¢laiori2according to
claim42 for use in a nethod for the treatnment of a S1P1l receptor

associ ated di sorder wherein said S1P1 WD 2010/ 011316PCT/ US2009/ 004265
recept dd as4bci abactiidSorteeting sdigorddr essobiated with fhe Sl Pbreceptordn sremdyidoal a vi r al

i nfection or dlse ocess for.preparin QsitiQ rising
adni xi ng a conpoth o%?}) 1smg ramps{en{n% élﬁ‘l mc(l)lﬁlguag bid %ﬁegthereggy?nerag%ncﬂ]y AR
accordi ng to cl aimoudbef @omdmraltaecaydmg (0 an&toae efetomsll 34, @ st arandidg to aaima

crystalline for n&s’ig%g&r?tl %? solx%teaz{lXorgqg 18 1aifh %i, ﬁryg’glliﬁé) fo%‘gi a&%gdir% to any one

phar maceutical | y "ac
of clalms 37to4],0ra pharmaceutlcal composition according to claim 42, wherein said

15 disorder associated with the S1P1 receptor is selected from the group consisting of: a
disease or disorder mediated by lymphocytes, an autoimmune disease or disorder, an
inflammatory disease or disorder, cancer, psoriasis, rheumatoid arthritis, Crohn’s
disease, transplant rejection, multiple sclerosis, systemic lupus erythematosus,
ulcerative colitis, type I diabetes and acne.

20

45. A method for treating a disorder associated with the S1P1 receptor in an individual
comprising administering to said individual in need thereof a therapeutically effective
amount of a compound according to any one of claims 1 to 34, a salt according to claim
35, a hydrate or solvate according to claim 36, a crystalline form according to any one

25 of claims 37 to 41, or a pharmaceutical composition according to claim 42, wherein said
disorder associated with the S1P1 receptor is a microbial infection or disease or a viral

infection or disease.

46. Use of a compound according to any one of claims 1 to 34, a salt according to claim 35,
30 a hydrate or solvate according to claim 36, a crystalline form according to any one of
claims 37 to 41, or a pharmaceutical composition according to claim 42 in the

manufacture of a medicament for the treatment of an S1P1 receptor-associated disorder.

47. Use of a compound according to any one of claims 1 to 34, a salt according to claim 35,
35 a hydrate or solvate according to claim 36, a crystalline form according to any one of
claims 37 to 41, or a pharmaceutical composition according to claim 42 in the

manufacture of a medicament for the treatment of a S1P1 receptor associated disorder
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48.

49.

50.

51

52.

wherein said S1P1 receptor associated disorder is selected from the group consisting of:
a disease or disorder mediated by lymphocytes, an autoimmune disease or disorder, an
inflammatory disease or disorder, cancer, psoriasis, rheumatoid arthritis, Crohn’s
disease, transplant rejection, multiple sclerosis, systemic lupus erythematosus,

ulcerative colitis, type I diabetes and acne.

Use of a compound according to any one of claims 1 to 34, a salt according to claim 35,
a hydrate or solvate according to claim 36, a crystalline form according to any one of
claims 37 to 41, or a pharmaceutical composition according to claim 42 in the
manufacture of a medicament for the treatment of a S1P1 receptor associated disorder
wherein said S1P1 receptor associated disorder is a2 microbial infection or disease or a

viral infection or disease.

A compound according to any one of claims 1 to 34, a salt according to claim 35, a
hydrate or solvate according to claim 36, a crystalline form according to any one of
claims 37 to 41, or a pharmaceutical composition according to claim 42 for use in a.

method of treatment of the human or animal body by therapy.

A compound according to any one of claims 1 to 34, a salt according to claim 35, a
hydrate or solvate according to claim 36, a crystalline form according to any one of
claims 37 to 41, or a pharmaceutical composition according to claim 42 for use in a

method for the treatment of an S1P1 receptor-associated disorder.

A compound according to any one of claims 1 to 34, a salt according to claim 35, a
hydrate or solvate according to claim 36, a crystalline form according to any one of
claims 37 to 41, or a pharmaceutical composition according to claim 42 for use in a
method for the treatment of a S1P1 receptor associated disorder wherein said S1P1
receptor associated disorder is selected from the group consisting of: a disease or
disorder mediated by lymphocytes, an autoimmune disease or disorder, an inflammatory
disease or disorder, cancer, psoriasis, rheumatoid arthritis, Crohn’s disease, transplant
rejection, multiple sclerosis, systemic lupus erythematosus, ulcerative colitis, type I

diabetes and acne.

A compound according to any one of claims 1 to 34, a salt according to claim 35, a
hydrate or solvate according to claim 36, a crystalline form according to any one of
claims 37 to 41, or a pharmaceutical composition according to claim 42 for use ina

method for the treatment of a S1P1 receptor associated disorder wherein said S1P1
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receptor associated disorder is a microbial infection or disease or a viral infection or

disease.

53. A process for preparing a composition comprising admixing a compound according to
any one of claims 1 to 34, a salt according to claim 35, a hydrate or solvate according to
claim 36, or a crystalline form according to any one of claims 37 to 41 and a

pharmaceutically acceptable carrier.
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