WO 2010/011316PCT/US2009/004265 SUBSTITUTED
1,2,3,4-TETRAHYDROCYCLOPENTARAINDOL-3-YLIACETIC ACID DERIVATIVES USEFUL IN THE
TREATMENT OF AUTOEHM1UNE AND INFLAMMATORY DISORDERS 5FIELD OF THE
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tetrahydtr)(ljcycIlopSﬁMﬁM&y@MH&ME@Q@W%ﬁ@_ﬁﬁfgﬁ@%ﬁm@??ﬂ%ﬂ}b_ f
acceptable salts thereof, | rties, for example, as agonists o
D X téﬂ%ﬁfﬂb@ﬁf 0}9&%1% gsfe AHER MR, ~

the SIP1 receptor. Also provide e present invention are p sitions
containing compounds of the invention*HRENANBY AT OBHPEEBBRRGUNdS and compositions of the
invention in the treatment of S IPI associated disorders, for example, psoriasis, rheumatoid arthritis,
Croluf s disgase, transplant rejection, multi I i ' &Qus erythematosus, ulcerative

colitis, type | diabetes, acne, microbial infections or diseases and viral infections or diseases. 15
BACKGROUND OF flit IRAPEERFTICINETHHAR priakse it saveinsentittades%8.4ompounds that are SIP |

receptor agonistschalyitgeatlgastipimandsyipareissiie dantidadlasnroatany aroied hemastaticactivities,

e.. by virtue of maddstinaenkncy(e iafisking . sayestedng, mphooes insceongiary lymphoid
tissues, 20and/or enhancing vascular integrity. The presentapplicationis'm paﬁ“foc Sed on

addressing an utRIBEREE RS Frh ey Yided G the rseemt dventgnisee shaipaavatitable which have
therapeuticl éfficaoyfor édreast sivigirumpnemdisd aeaavaithelisel detho o lanmat ydisaasesand

disorders (e.0., agHigaNheBr AR ARMMARN Y SRAILANS) LAneRIANLFeleption, cancey, andior
conditions that have.an 25 underlying defect in vascular integrity or that are assodiated Wwith
angiogenesis sui’a& élﬂ'flﬁgaﬁ’é‘%/ f&: (s diseess S‘EETB?%’PF TRRTaTRm FtP e R e Vetspinent and
atherosclerosis) witks fetlersideisfidetstsuciolis thednjkdicrac atraf MuRe FESHONSRYIRSystemic
infection.  ThesphingesibeshsBhasphate (S1P) receptors 1-5 constitute a family of G
protein-coupled receptors with a seven-transmembrane domain. These receptors, referredto as S IP |
to 30SIPS (formerly termed endothelial differentiation gene (EDG) receptor-1, -5, -3, -6 and -8,
respectively; Chun at al., Pharmacolodiéel ReRieh BI2BOVERTRDMre activated via binding by
sphingosine-1 -phosphate prdbiahiis-erasucted by the sRhingasine ﬁmgég%@é’éﬁgs%% I;prylation of
sphingosine. 51I3iel,st811P4 %glud S‘_[:SPSS recetg,to S activate %i but not Gq, whereas SIP2 and SIP3
receptors activaté both GIand &g, The S 1B 3 TR HeR B SR S4B itre it YBSFe¥honds to an
agonist with an iMktéegiaeaceitickiigissauesterisi brpbeptos agemsteriiawingad sistsactivity on
the SIPI receptorhive-headshawsie rapidly.and reversibly induce lymphopenia (also referred to as
peripheral lymphocyte lowering \WO..2010/011316PCT/1JS2009/004265 (PLL); Hale et at, Bioorg.
Med. Chem. Lea., 14:31%3%5613%1 ,a%lb%)tpﬁﬁsﬂié) g t%‘r’ll(lfg%j%]f %#ﬁfé%ﬁ%tﬁﬁ?ﬁﬁﬂosuppression by
virtue of sequest&FRE I="BITESBYE @FSMTH St anaurPrATAIboid itk isinipre todes windfReye fe patches)

and thus apart frenesttessiiniiandBalionand disorders, inflammatory diseases and disorders (e.g., acute and

chronic inflammatory conditions), transplant rejection, cancer, and/or conditions that have an
25 underlying defect in vascular integrity or that are associated with angiogenesis such as may be
pathologic (e.g., as may oceur in inflammation, tumor devejopment and atherosclerosis) with
fewer side effects such as the impairment of immune responses to systemic infection.
The sphingosine-1-phosphate (S1P) receptors 1-5 constitute a family of G protein-
coupled receptors with a seven-transmembrane domain. These receptors, referred to as S1P] to
30 S1P5 (formerly termed endothelial differentiation gene (EDG) receptor-1, -5, -3, -6 and -8,
respectively; Chun et al., Pharmacological Reviews, 54:265-269, 2002), are activated via
binding by sphingosine- 1-phosphate, which is produced by the sphingosine kinase-catalyzed
phosphorylation of sphingosine. S1P1, S1P4 and S1P5 receptors activate Gi but not Gq, whereas
§1P2 and S1P3 receptors activate both Gi and Gq. The $1P3 receptor, but not the §1P1 receptor,
35 responds to an agonist with an increase in intracellular calcium.
S1P receptor agonists having agonist activity on the S1P1 receptor have been shown to

rapidly and reversibly induce lymphopenia (also referred to as peripheral lymphocyte lowering



and organ grafts (Rosen etal., Immunot Rev., 195:160-177, 2003; Schwab et al., Nature 5 Immunol.,
8:1295-1301, 2007). This lymphocyte sequestration, for example in lymph nodes, is thought to be a
consequenc‘%gf c%pﬂciurrent agonist-driven functional antagonism of the SPIPI rece 9’500({4095T-cells
(whereby the at%?fty of B to mobilize T-cell egress from lymph nodes is rgaﬂlced‘;)anozpersistent
agonism of the{8HP:1Hrde efsto rBinreignifid. Kider. dmdotdalidin 3G ic B0t Dasrestiendetion opposing

transmi?(ration @&N@ph&g&ﬁ@ﬁdﬁﬂ@ﬁﬁﬁ&%@h@\ﬂagﬁéééai@@g@&gggmaw&%_gﬁ@:i%@éc&mgzgom
Baunuuker et at, Expert Opin. Investig. Drugs, 16:283-289, 7). It has heen reported that agonism
of the SIP! rec BBl AoE R RIS S Rre KRR P Le LA SRS ASP 40 Biol Chem.,
279:13839-138a8 cuppsrednRaie ehid deeursolvRroutIrisaimie AP ifshiierés piigss to systemic
infection (Brinkmanevel sl 295 resnspiB0tations iK4ifiedydalqudfdadArinkaampieialmiyansgian Proc.,
38:530-531, 2004), AvThal agenism of endolhelial SIEL icceniors fas.a biaadet rgle dpppromoting
vascular integrity 1§ supporte E)qy work |mpr)lﬁcaﬁ?1g fhe tS(iilB I 'receptor in ca%nﬁary Integrity iIn mouse skin
and lung (SaurgrarteitonEeen immiby. e agimvalS 1Poo sy biizscimativgesyifpedmss eeepfomised by
inflammatory pranessesd e exaiyenRs drayedrnv et saNgisHnafe ehddmiuachsutgery So as to
lead to acute lung.injury. or respiratqry distress syndrome (Johan 20Gr eld, Vaseul. Pharmacol.,
247256, 200 R o 101
receptor 18 FTY'P26%figoimot, ARGmbrmvktispréssive é@@‘ﬁt@HﬁgﬁtQW%liﬁigéﬁ%szﬁﬂﬁértini etat,
Expert Opin. Invéastiseebrergsied 6i5@RehikH, GREY 1 TrYcéR0ratiass afikoditug avhiieh igphosphorylated in
vivo; the phosphardateddelivatiye,is,an pepnistins. pARd: Sk 3uc) bk AARSSIER taesRFors (but not
the S1P2 receptor) (Chiba, Pharmacology & Therapeutics, 108:308- 319, 2005). FFY 720 has been
shown to rapid {PRHEFEY & STBR A ERSPRMAG AP RSN %@?é?éﬁgﬁ‘afﬁléé%eﬁﬁﬁ&lﬁﬂ%ﬁﬁhocyte
lowering (PLL)7H#é¢- &% 20BloBrgpkivied . «Clie Mrabettn 123351 :3858,12004). This is attended by

clinically pseful ImmuRESUPRIRSSIPB.RYMIHS BF SSEKERLSHDY oo A0BaGr sinosagondaty lymphoid
tissue (lymph nodes and Peyer's patches) SOandtg%%s apart from sites of inflammation and organ

grafts (Rosen eFSERAFTIRRITRY. “PI5 TR PR, Boo's: SHHRISh R Ean At irar i ENEC ¥ 205-1301,
2007). In clinicahdriadg (Fenya20/ciGitdtamBiduerddieiidn2 (00, randie Attegsifmptomatic bradycardia)

due to its agonipmpRlhR I RdiEeremier (R abadxatnms 20¢ dNERIHGh sepsis1Ral@ 3ul{83,2002;
Sauna et at, J. Bicf)l. Chem., 279:1 839-%31848,2004' Ogﬁ?wa etcﬁt BBRC, 353 1['1621-628, 2007).
an ) 1 ar

sirgery $0,A8 to léad to acute lung imury or respirat sfress syndrome :
FTY720 has béén Teporéd to have erapeutic JeuTl:I‘Ycacy A At reast & rat model for autoimmune

myocardifs an§emonise fuisde sy el JHaf rdAdeabBitis (Kiyabayashi et at, WO
2010/011316PCT/USZRCHHPAZA0S1 & pssdinyassonRhinimig 6RbnidtidhinAdbme 908 Miyapaedo et al., | Am.
Coll. Cardiol., 3Z: --1718. 2001): mouse models for inflammatory. bowel di e including colitis
(Mizushima o S T o e S R S B e G SRR
16:699-703, 200@ <R GRibt/Ares MnP1en]AilS s #Mt S Y/RACB Ity siBTodp@viBgB?-G 274, 2006;
Daniel etal., J @mmmmtem&:Q%&Qﬂﬁﬁp&@@llk@déﬁbmwe[ﬁmgaf@@mssm,m&megmmi@iiferative
glomeruiqgepntiss(Maglil a2k B SIGl R AYSIRke AR ESHIEIAI0 AOREY a mouse

model for asthma, sugﬁ(ﬁested to be primarily through the SIM receptor on the basis of work using the

the SIP1 receptdrdd8rst SEYPayPiraske e QrapdfrfigaesibigpenympboptnBEpey: a mouse model
for airway inflamfaatitn angndpbiretivmmgfooyariohai bR pEFeEpo s VEnegsMEaWieka Rirat, J Immunol.,
171,6206-6214, 2003); 4naysss madeLinnalopic dermmulisdang.elakBinh Rhanm. Bul.

27:1392-1396, 2004); a mouse model for ischemia-reperfusion injury (Kaudel ciat, Transplant. Proc,
39:499-502, 206 HFSHGISEM Sl Fol SHEIBIAR RIS St uteb e ey {eykns arichist, J.
Rheumat#l., 2%7OME k632002 skt i nglemetationfam GgadigraDefuatoler 8:329:888, O07); rat models

for rheumatoid ayitiatis; 1-p Ot StiieaB bals | Aanl-d MNP PRANRNAER]; 24333-331,2000; Matsuura et al.,

Inflamm. Res., - .
In clinical frals, FTY720 elicited an adverse event (i.¢., transient asymptomatic

bradycardia) due to its agonism of the S1P3 receptor (Budde et al., J. Am. Soc. Nephrol.,
13:1073-1083, 2002, Sarma ef al., J. Biol. Chem., 279:13839-13848, 2004; Ogawa ef al., BBRC,
35 361:621-628, 2007).
FTY720 has been reported to have therapeutic efficacy in at least: a rat model for

autoimmune myocarditis and a mouse model for acute viral myocarditis (Kiyabayashi et af., J.
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49:404410,2000); a rat model for autoimmune uveitis (Kurose et at, Exp. Eye Res., 70:7-15, 2000);
mouse models for type | diabetes (Fu et al, Transplantation, 73:1425-1430, 2002; Maki et at,
Transplantation, 74:1684-1686, 2002; Yang et at, Clinical Immunology, 107:30-35, 2003; Maki et at,
Transplanta%%?%ﬂ’dgﬁl%& 2005); mouse models for atherosclerosig” 56(%?3?/8?43@ Circulation,
115:501-508, 2007HKeul Btatrafatebiostet] 6T BP6InbiXiasee Biol., 24160706 13y200,A)7: 8714t model for

brain inflammaigfy, reantoRclRioNing: YaumatimbinNknfildhe kéhang &tk ohif8i-Mal Med.,
11:307-314,20Q7), and moyse ml%(;le%?o@%% ft coronary arter dlseagg and %r'aft-versus-h_ost disease
(GVHD) (Hwari/&3F: R Fation: 1o0: 132994 358 To 5 T Rysiat Aeraitolt 180/3%23%488,2007).
In vitro results Sutgest-tHat FTY2¢. Zawiajrteay éilae Fapaoti efficcyGar 412yl ctetatb d.
irglam rzngéery déﬁ%ﬁ@ﬁ,immﬁsgzéé%l?ﬁim%iéiiﬁ%@é@&%@éﬁr&h@ém@%@éﬁ@1309-311,200421-
ICRP-203, an S|P receptor aganjst havin onist activity on the SIP] r f S n reported to
have therapeuﬁéogﬁfgg)cgﬁ%lﬁlnég& oasl ?g‘rﬁa%'tgir%‘ﬂsdor{e r%’fégg)r)sdf?{é %Jg){g%élfv‘\?/gl gfﬁgég(iﬁ’:a
361:621-628, 200FF wsiplgostyRIstegsstbiodg onsus EivosthitHES treentoshotha trat egonism of
Sndbothelial S|Ta&@mﬁgmﬁ@f&mﬂ*ﬁ%&ﬂ%@ﬁ@ﬂﬁmmmmsﬁt@/@n@mqﬂaésmtermﬁws ri1n type |
iabetic vascu n elium (Whetzel et at, Circ. Res., 99:731-739, 2006) and protects the
vasculature agglér@f ?I@@-%n%o |(f31et31(§) %‘Oflﬁ{)%‘?{”’é‘)’e‘ﬁg%%ﬁ?aﬁ“, ﬁ?g rlggﬁ(gﬁr?g %ﬁ%ﬁ%éq al., Arterioscler.
Thromb. Vase. IBRSFeIn 900815 2005) endldifidriamyor T Y2620 a  Bet Ik porveer toodehdertherapeutic
efficacy in expesiipe atamadia(RolheuiRE BRCOPRM0RYE]itE (E9AE) 98, i pRdaRIGEmadaasdel for human
multiple sclerosj in| et.al . J.Biol..C 21 1:21453-21 407, 2002 Jjin et al., J
Pharmacol. Ex%!s.%}'ll' elfp L%%%Q%m?l%’%%&?%%ee}g ‘ﬁé&?ﬁxﬁ%&rﬁr%%ﬁ%gh%% @:%&gfﬁﬁl?%ﬁdﬁ?dﬁlausch et
ca., WO 2010/61 $ispirsosareoasd LG erbise 9/ | vh&dieass: 28: 307 -2039%ataoka et al.,
Cellular & MoleBedzndenmunabagy, Qi 3448120029 Bif ) kntanm:-etmalbizIPharmacaiogyshditerapeutics,

115:84-1Q3, 20&1&@%@[9}5%9&%@09 1RiDy 19y&stiga Prygs. ﬁ@f&%%-gﬁag; &%L»ﬁﬁé?ﬁoni etal,

Brain Research Bulletin, 74:307-316, 7). Furthermore, kI'Y720 has been fourid to have therapeutic

Sefficacy for mdftité&i0er00 mraiimRas] {REautoRTBIREE Yt kst AR térRefp dig-Feifiting multiple
sclerosis, FTY 7200y astetmdddsred uge tHerumnrreoilicBons deiecte BhivIHiddbg icteddndance

imaging (1\4R 1), andrelinioal dissase AgivigedNBasionks Wity neyllinle AolRrRnis Keppeset aL, N. Engl.
J. Med., 355:112206-114%% 2006; Martjni et al. Ex(g)ert Opin. Investig Drugs, 16°505-518, 2007; Zhang et
HERE 5 AR

al, Mini-Revievia it MERiEiRal (Ta{Ry 52850950 0P oBRRFRAARR BRYRIEIRYY &
Therapeudits, 1MNoigae1@G5 Q0Q7)i¢T YIZ0 is5 e bithKiviRhak et HesudesTof senitting Balapsing

multiple sclerosis.¢Byiplananm PhaiMage g ¥rSin FReIARBINIE Seatdon 8d1d OR e MM AR AR uhgs et al.,

Expert. Opin. | tig,. Drugs, 16:283-289, 2007, | armacolo d Therapeultics,
1177798 2008 PIRCLERG 1 250 e a0 G N Ao, PR e has
been 15presentEarirtibrasang BodyTriahbes fieisd HXNRLSIWOs Y mBusdatrd é00wWhErein the mice
were infected with®ithey, the16reastr anebey itheekeneds3 Bisainet kb MMuPsamanker karigpet al.,
Nature, 454, 894, 2008 FIY720 h 2en reported to impair migration of dendritic cells infected
with Frang?sellan%a %Fgﬁ)él?gr?get hé ?nécéfgzit%fﬁtﬁal? l["{E)l ﬁ?)aé%dfl %ﬁ%@?@’%&?ﬁ%ﬁﬁ'@gﬁ%ﬁ%ria| 20colonization

of it. Franciselld\etsiatisisissasesbensied tith fafdtdial 308Gl t8t) ek Riteehiom SIP receptor

agonist having agonist activity on the S1P1 receptor, has been reported to have therapeutic
efficacy in a rat model for autoimmune myocarditis (Ogawa et al., BBRC, 361:621-628, 2007).
Using the S1P1 receptor agonist SEW 2871, it has been shown that agonism of endothelial S1P1
30 receptors prevents proinflammatory monocyte/endothelial interactions in type I diabetic vascular
endothelium (Whetzel et al, Circ. Res., 99:731-739, 2006) and protects the vasculature against
TNFo-mediated monocyte/endothelial interactions (Bolick ef al., Arterioscler. Thromb. Vasce,
Biol., 25:976-981, 2G05).
Additionally, FTY720 has been reported to have therapeutic efficacy in experimental
335 autoimmune encephalomyelitis (EAE) in rats and mice, a model for human multiple sclerosis
(Brinkmann ef al,, J. Biol. Chem., 277:21453-21457, 2002; Fujino ef al., J. Pharmacol. Exp.
Ther., 305:70-77, 2003; Webb et al., J. Neuroimmunol., 153:108-121, 2004; Rausch ef al,, J.
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respiratory infection and a typhoidal disease (E. Bar-Haim et al, PLoS Pathogens, 4(11): el 000211.
doi:10.1371/journal.ppat.1000211, 2008). It has also been recently reported that a short-term high
dose of FTY720 rapidly reduced ocular infiltrates in experimental autoimmune uveoretinitis. When
given in the g&’rﬁ%@ 4%0f 25 ocular inflammation, FTY720 rapidly prevé’ﬁtyg%‘{?ﬁgi)ﬁgﬁ"lage. It was
reported to not'¥edy. Fesvrrtieditteativicaftafgét Kagakseduit a8l iredutblexibtinginfitiation (Raveney

etal., Arch. Ophthamed; 426( 1390 <2008kl hasihsen Hpesied hat drpatmensyyith F1Y720
relieved ovarie%%r%li{%d%c{ﬁd steo oro;is in. mjce by}(rqeducinﬁ t%t@?n%mber_of majure osteoclasts
' € at' SIP

attached to the Bone Surtace. 38 ThEHEE aGidedRvideniet PGPSR HE Higratory
behaviour of ofteselasBpreturstps7 dyhatbicalfnréematinbBERE mniferalftiodhodsiesiv@skitietal.,
Nature, advancgmalinquilication: &k ahiusey 2000 r0nialO i 03/ natiae ¢ fd Rking-ret@@ism of the S
IP | receptor ha{g gegensicrl’g Olsi’%a}‘elq,' (?Qgsaf\ggmgpetdof S| rvivak)of c%li odendro?égg ngo eq:i(t:or cells.
Survival of oligoéler? rocyte progenitor ce fs1is & redjﬁﬁeg 3 coerlh%onsé% Sgte e te rfg hation process.
Remyelination GFehtithieaenedsidexdotisitel disasg erbr tolppetisoteiScmvbmidrelirasihical relapses.
(Miron et al., AtapheisQll, 6816471 120085 Coethored ahod; Rharmaen) Hod: dhieri»3233626-635,
2007; Dev et al., Pharg: Q,2010/011316PCT/US2 /004265 and Th tics,,.,.
117:77-63 2000] Ao T Rt AR b sl s U B SRR B o rowtn
factor (PDGF)-Fiitieeibidsuetiaresfe Bromsniier EElIfhito3SN83IsFOVRS beareaipain Phase
55:1656-1667, 206mjlidAgorusining-thiapSitE mitinpiokias asaibenn eheked/iigdetiatepenigration of

neural Sstem & {UAIGINAIEA NGRS SL S SENTALNSNRUR B (EAS)nslying (L rat model

of spinal cord ingjg&(Klmura et al., Stem Cells, 25:115-124, 2 Agonism of the SIP1 receptor

has been impli@htddarrHa amiBIfShesrmesratind A Brdiation (Sauer et al., J. Biol. Chem.,
279:38471-38479, 20BdicrenBIRTERD hathvaepeptsttdas i inkitbits! kereitin Spytdipdatif@natier: (Kim et at,

Cell Signgd, 16:89: 9240060 1 HiR MY BRIRIQUISTAHO0:QL KeraROPRYIRS Abdhe SRILANGS fadhe hair

follicle, which can thergﬁbecqme,blocked, and an associated inflammation are s;ggolflcant pathogenetic
factors of acne (R6/BERES HITSERR S0 10T 908 5624 68" bh Al bkt Vetireerkedani95h8). FTY720
has been repontatit 47dvedthedePeutic efficacy in inhibiting pathologic angiogenesis, such as that as

may occur in tumor deysglopmenicdnRibieR BhAPIoteRasiSPYhaik t4Z0 R thauaht to involve
agonism of the SIP1. r%ce or (Qa et at, J. Biol ., 282:90 89, 2007; Schmid et at, J. Cell

Biochem., 101:288%70° SERY eﬁ‘éag éle#x%pgor%dﬂ%g %ﬁz\fg%%gll%%‘éﬁﬁ%eé’ﬁ cacy for inhibiting
primary a#d memermtcmupidr Fropslintdagouses wrodeldiwib o (taviaimdpe afeti€ancer Res.,
66:221-231, 20R&irkohy ikERthashnenienaelietie-iavetheiaperdicredicaaydit & mausge model for
metastatic hepg%&wg‘{o%%%q&%ma .'1‘:5:3. %O%&igl%nggncer Res., 11:84588466, 2005).
It has also been recently reported that a short-term high dose of FTY720 rapidly reduced
ocular infiltrates in experimental autoimmune uveoretinitis. When given in the early stages of
25 ocular inflammation, FTY720 rapidly prevented retinal damage. It was reported o not only prevent
infiltration of target organs, but also reduce existing infiltration {Raveney et al., Arch. Ophthalmol.
126(10), 1390, 2008).
It has been reported that treatment with FTY720 relieved ovariectormy-induced
- osteoporosis in mice by reducing the number of mature osteoclasts attached to the bone surface.
30 The data provided evidence that S1¥ controled the migratory behaviour of osteoclast precursors,
dynamically regulating bone mineral homeostasis (Ishii ef al., Nature, advance online publication, 8
February 2009, doi:10.1038/nature07713).
Agonism of the SIP1 receptor has been implicated in enhancement of survival of
oligodendrocyte progenitor celis. Survival of oligedendrocyte progenitor cells is a required
35 component of the remyelination process. Remyelination of multipie sclerosis lesions is

considered to promote recovery from clinical relapses. (Miron ef al., Ann. Neurol., 63:61-71,

2008; Coelho er al., J. Pharmacol. Exp. Ther., 323:626-635, 2007; Dev et al., Pharmacology

4



It has been reported that oral administration of I 1Y720 to mice potently blocked VEGF-induced
vascular permeability, an important process associated with angiogenesis, inflammation, and
pathological conditions such as sepsis, hypoxia, and solid tumor growth g Sanchez et al, J. Biol.
Chem., 278(‘19)?%9@%?—137290, 2003). 25Cyclosporin A and FK506 (calci %Wﬁzﬂwﬁqf&?é) are drugs
used to preventetj@etapauotstr aHs pleidteti @iy HrsoAkheray kithveythatetheffd dtveciptdeiamg role
suppressing transplapt d&iealioR - SlassicAlPNIM LIRS LRRIGRRRAkRSHER BR.AUEIsR AR AR FK506 are
known to cause several undesirable si%e efgejﬁts including nephrotoxicity, neurotoxicity, O-cell toxicity
u

and gastrointe SHREIFAE cSHftort: PR&TEIS 44 limet need in organ transplantation for an
30immunosuppressangmithoof teatd bidecrtffolts alehidon sepfiewtivaredisano gotive dpgustlin

combinatign w2 classical immunesressam-ioHhibisemioralonaliBdn Aleaigrsreactive

T-cells to the graftqd tiésue, t re&:)rx grqloygingeglgagﬁ%\_%?l. FTY720 has been shown to have
oA r’é‘hus% ﬁfnreject‘fdh b i

therapeutic efff@acy in oty 83°a ono e?aOBS’)and in synergistic combination with

a classical immunosupgsressahthitlBbinerEs dpekssponpiemks e mhthRmDisePOR inhibitor). It
has been showsdiltattisnliksuther classial. ioHmw NDRUNANe SFaNts RUAINSBRNeA Wik 568:@nd.RAD,
FTY720 has efficacy for prolongi raft survival without,inducing general i osuppression, and
this difference #\F%%L%%%%R%%%g@%%f@%%f% e%%’gg@ﬁ%%%ﬁ%@% {6 be relevant to the
synergisif obsBrhearebfcrece s simanienyteBiiherrrirmetatherian &l PR casisa®Rssme 2001 ;
Brinlcmann at afpckeanslaniaiiensd2nfadifidn 200 3niAgonismebibec S Rbragepte rhasdreen reported

to have therapgyt}g gﬂcilgg}g f%é%glgpg %995@1“ é&&f}’i’/@hiﬁ meuse and rat skin allograft models
(Lima at al., Trar'isp‘iant Proc., 36:1015-1017, 2004; Yan at at, Bioorg. & Med. Chem. Lett.,

16:3679-3683, 2006) FEY2Pdesrsanserastsd oheee 5 pRevEt RIS i tREeRA B iP5l onging allograft
survival in a rah@ﬁgéaemllﬁglﬁa‘i nmdgh-(aﬁjlmzuki _iettx.a:hpﬂ &mmnmwﬁibn_;mfzsa@s@nmgﬁg. FTY720 has
been reposted i aes snaalatkAllv il YFBSRaHAviC-RiiRp UL SHI MBI LU vival

10(Yanagawa etal., J. Immunol., 160:5493-5499, 1998), to act synergistically with cyclosporin A and
with FK506 to BrIaHGT4E btz aiiat stesufvivA 2t te 48t Synar@stiily F it 2y @b a5sBrin A to
prolong caninertpnaldatibgvathsupeivalcdincan bmayigngpathegrafid surtastai( @mbegatvalt, :iCell Mot Biol.,

3:11-19,2008).JGRP:203 2 halRoreca RiakAgaRist hag hesrrisperesh 19shaxp snerppauis efficacy for
prolonging allograft surv%)z?slr n a rat skln_all((ﬁgraft 15model and both as monotherarﬁl and in synergistic

combination with By BRSEROIT A APS FRFES KRB GrRR R S L SRS AT At PRSretbTon,
111:222-229, 2@08)oRRPe2@3alSHhsgtverReaepdrietbiddtaeOMerapeutic efficacy in combination with
m%/f:bqpher;olate mofety ﬁMh%E_ﬁ &Mx@ﬂrﬁﬁtfaﬁw%ﬁim@t@ﬁ@?w@?bﬁ@%&%Mﬁ#ﬁ%ﬁ&iiC f<'stcid,d<'sur|1 .
Inhibitor of purl osynthesis) tor prolonging allograft survival botn. In a rat renal allograft model an
i B 1ot 20T AR TR e PG RS T AREBL DL HRBESB9 006, Fujsnio
et al., J. Heart Inflagomtens piurmathe @psl geslivgn syc it septie dinero redstint temoa gonst 6f the SIPL
receptor, AUY QadcHig: epmbinatipaavith) 2v subiheranettiodesespf RADOOL (Certican/Everolimus, an
MTOR inkjbitor) can prolong rat cardi raft surviv an at at, Chemijstry & Biolog:
131207 554 2006) SR A Ao e AR AT B ST et or
synergistically WAR3EISHERIH Altbepsblomy2shsaiasmedsirgianr SupDTo S BB N acRcEe ™ Transpl.
Immunol., 13:1&&&@81‘1&6%);@@%@?&@3%& bemlbeﬁmrﬁedaﬁmmala&rwim effiga@ydnia mouse islet
graft model (FWeﬁhﬁé%ﬂ%oéﬁ%qﬁﬁuﬁg%éﬁ%a%o‘k%?zy%%t&%ﬁ}, L MIGLOSKrARTY, 27:300-304; 2007)

and in a study using human islet cells to evidence no"detrimental effects on human islet function

(Truong at al., KFEPREN R dirarSr s FhramS ArnBEbiceT DOERDBEEPBHBH™ ©r #8TY720 has been
reported 20 redunediwuppciceptivithbehbasosida tifecspeliiet neffeetingurys modehéeppetitopathic pain

Whig_h _d0eszn0%%989&9@@{9%@&&@9%@&9&&%% foP R miQHRA @ &£ lal-apd Molecular
Medicine 1 (3)}33:1'5\;31’19-9;@15 tg 9h8c)'grafted tissue, thereby prolonging graft survﬁval.

FTY720 has been shown to have therapeutic efficacy in transplant rejection both as a
monotherapy and in synergistic combination with a classical immunosuppressant, including
35  cyclosporin A, FK506 and RAD (an mTOR inhibitor). It has been shown that, unlike the
classical immunosuppressants cyclosporm A, FK506 and RAD, FTY720 has efficacy for

prolonging graft survival without inducing general immunosuppression, and this difference in
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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 during the sensitization phase
was virtually incéa(gable of inducing CHS response in recipients (D. Nakashima etal., | Investigative

Dermatolog)yvﬁ PfE)I,SQ(B33-2841, 2008). It has been reported that %?36@@8{843@
administration &lEFRYALE Ydliemgikg bthnederdimesha syeekincobspiaréfyrphe venbes: the (Bevbiopment of

experimental aytiMPHRRMYASINENR ORAYIS (FAMGMAGET BL/B-Mise:ilohengsetel, Biological &
Pharmaceutical Bulletin, 28(4), 736-739, 2005). In one embodiment, the present invention

encompasses %%0 pounds which are agonists of the Si P1 receptor having selectivity over the Si P3
receptor. The Si P3 réeepsor obihd fidtithrecstbPlasbeermorirdoafuan thientiyisrmibitectder in bradycardia
l(Sannﬁ etéallﬁ;ﬁoﬁi@l&h@@@aﬁ%@&l&&ﬁ%&ﬁ%ﬁd ?a@%)-aﬂslg_ﬁﬂgaasg@mawismgjﬁ@%vehover at
east the ecepjar vantages over current therapies by virt therapeutic
window, a||0Wi{‘{60%b$§éc)[l’0t%$§to§gﬂl ;6 \%it a’ﬁfg‘ﬁe"r%8%?%g&§r%§t%%’?m¥ﬁ%v?§§% i%g?g/hg)s% erapy. WPhe
present inventibRYEAtbenbersgerctedip darrodaprieticriicgy s mompesiipgaissepist Briddbhich
exhibit no or substaniially.RarsetivityFas bradyLasdia. Immuml P4 X2CEHOr8gRRISIT ARSI to treat or
prevent conditions where S%Ré%re Si of.t&he éligmuneAsyste orrgtgs%nis 0‘;}{1&}{%%,51 receptor is in

|

order, such as diseases and disor aeqr% mediated by lympRocytes. traﬁsap trejection, autoimmune
diseases!8nd di¥srears dvarh iy dikeast8-amtP di 8ot e echivaccosdtbny ithaidrwergtunderlying
defect in vasculaf ¥iiegrby O thaldgl aiectadangicgeitesis/Bus hrdsdasyshepathelggeh  Inone

embodimen. 105 REBSATATIEIIBD SNSAMBASSASSATIRGUNISAMIGR.9re. SFMala oG, 1 P1 receptor

having good overall ysical properties a [ ical activities and Having aneffectiveness that is

substantially aff&ia 4t 6¢i6F Eorhpotiide ERFityUat the 3 eeERSEaRREst has besttation of any
reference througvowd thisappboatain isfhatidd ercngiry etogsinuadmisswnitkiat dlighafeference is

prior art tpsthe prosentapRlicalanRHMMARY symere kRS BERSRIAISHRIWR SREPRIRASSES compounds

of o ula (la) and pharmaceuticaIIY acceptable salts, solvates and hydrates thereof: ~wherein: mis 1 or
2:nis 1 or 2; YIERCGH ORI P98 (PBIER A ndrov/gienr Y, 3%t RA AN Sc Tt & dently
selected from themgrpopedonbistitigpéd i CALIREca ey EBHEH vatkyhyCGpiEto itk ylafeih Gy IVE; 05

alkylsulfonyl, Gl aHylfien BRrRAXRTILE GYAR oY GloRl kR IhiRr GTpmisloalkyl, C1-05
haloalkoxy, CI-C6 haﬂoal@ll, halogen, q?ter%ar I angb teroc clg/rlt, w ereig saédICI-Cc, alkyl and Ci-05
SR C AL RRAEE WREFBhE S VRSB RTEMY SdeB AR A Py cloalkyl and

alkoxy are eacﬁl%sﬁﬂona
halogen.20 In eefifst dbendt mbrsid Suzpkovidéd/albom pountraelders d g Xohs0tiusbirFermula (1)

and pharmaceytically.a¢eepiable.salls, sokmtesanmhbydraiesthespateabersifkisis Athe

S1P1 receptor, AUY954, in combination with a subtherapeutic dose of RADO01 '
(Certican/Everolimus, art mTOR inhibitor) can prolong rat cardiac allograft survival (Pan ef of.,
Chemistry & Biology, 13:1227-1234, 2006). In a rat small bowel allograft model, FTY720 has

25 been reported 1o act synergistically with cyclosporin A to prolong small bowel allograft survival
{Sakagawa et al., Transpl. Immunol., 13:161-168, 2004). FTY 720 has been reported to have
therapeutic efficacy in a mouse islet graft model (Fu er al., Transplantation, 73:1425-1430,
2002; Liu et af., Microsurgery, 27:300-304; 2007} and in a study using human islet celisto
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 synthests (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
during 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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n is1or2;YisNorCR'; Zis N or CR4; Rs is 03-C7 cycloalkyl; and R1, R2, and R4 are each
independently selected from H, C1-C6 alkoxy, D-1.-0 alicyl, C1-06 alkylarnino, C1-C6 alkylsulttinyl,

C1-05 alkylthio, carboxamide, cyan, 03-07 sycloakox 7.cycloalk 5 oxy.,.C,-00
haloalkyl, halogen, heg%r%sagr(fﬁ?égﬁé’ rF}e(e%[g}%z ;é‘/ y?’\?v %rxeflar?%ﬁ}lén %ﬁ%@ %ﬁ@%@%@g@%o%e%re each

optionally substituted weith) orvenpietoln rsetsstied darlepmt iRt eyEioEmg aneHaTe aRY 2518 second
aspect, there 'Sﬁ&fﬁymﬁk%%ﬂﬁfm%é@ﬁhﬁm%%&%%m Fromiihefellowing:salt and

pharmaceutica I%%Fsaccept?ble solvates and hydrates thereof: Calcium salt 04
(R)-Z-(?-(4-cyc : %hgﬁ%-%ﬁ’iﬁgg%methyl)benzyIOxy)-l,2,2,4- tetrahydrocyclopentalblintiol411)acetic
acid. In a third aspechdhetedspoyvitepasalinas:tefinetimibefirshaspabtvdalketedfronsthe

following salt and.ph i B0 ecentok: ol G It of
(R T4 ey vy oot Sy aceti

acid. In a fourttSARpEcerRefadTblitethd PR Boadhrdiad I R ehsp e Vifichis:
D-Lysine salt of:{8)+2346-(4saycmpenih 3(IntidasanedhitibenzpexykdaliGidthe S1P3 receptor has

tetrahydroc.yclopenta[blindol-B-yhaceiic acid hydrate. In a fifth ect, t IS proyj ate as
defined in the ffStRSpSet Vweﬁﬁ:lﬁ%lésl}:gt erﬁ%? l%r%%uéﬂt%%rﬁlﬁaél%ea%ta% ?%311 lg((ﬁ&%c%%%%%ébl%%y

(trifluoromethyl)bleraylitxyjth 122 ot desrahyast Syl speivansinifieic3 yHiaesny. dériraeeidntiEieSolvate.
In some embodiments.the pgseRLNIaGIasHES NP ARSSEPEoRRALINESE Qfhkarabi @a)and

pharmaceutically acceptable salts, solvates and hydrates thereof: wherein: mis 1 or 2;
gubstantially no activity for bradycardia. '

S1P1 receptor agonists are useful to treat or prevent conditions where suppression of the
- immune system or agonism of the S1P1 receptor is in order, such as diseases and disorders
mediated by lymphocytes, fransplant rejection, autoimmune diseases and disorders,
inflammatory diseases and disorders, and conditions that have an unéerlying defect in vascular
integrity or that relate to angiogenesis such as may be pathologic.

In one embodiment, the present invention encompasses compounds which are agonists
of the S1P1 receptor having good overall physical properties and biological activities and having
an effectiveness that is substantially at least that of prior compounds with activity at the S1P1
recepior. '

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.

SUMMARY
The present disclosure encompasses compounds of Formula (Ia) and pharmaceutically

acceptable salts, solvates and hydrates thereof.
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wherein:
mislorZ;

nislor2;

Y is N or CRY:



nislor2;YisNorCR1; Zis N or CR4; and RI, le, R3 and R4 are each independently selected
from the group consisting of H, C1-C6 alkoxy, C1-C6 alkyl, C1-C6 alkylamino, C1-C6 alkylsulfonyl,
C1-C6 alkylthio, carboxamide, cyang, C3-C7 cycloalkoxy, C3-C7 cycloalkyl, C1-C6 haloalkoxy, C1-C6
haloalkyl, halogen, heteroargllﬁ Oﬁ&%ﬁoa(g?clyl, wherein said CI-C6 alkyl and C1-C6 alkoxy are each
optionally substituted with oRé, B3 zuy/BloatkyigrdppendemMhes graisd ftaisbosorp errsiifiidses

compounds which arg,S{P1regepior-agonists bavingahisastmeaasuMessis-Glkinfiammatory

b

and/or hemostatic activities, e.g. By virtue o modulﬁatlng leukocyte trafficking, e%)este in
lymphocytes in seconefaPy3gipheidtRsuds] m&#@ﬁhgﬁ&ﬁ@%@gfﬂhﬁn%%}lﬁ%ﬂ OX%Iél"re%eptor
agonists are useful tofsRANYT, PERYRAT IcandiignmiMRere Suhiredsien efithe: ityallimeasystefh or agonism
of the SIP.1 receptor is in order, sych as diseases and diporders mediled v WibabegYies, gnsplant
rejection, autoimmuné 6edseLanFdisorders, Inflammatory diseases and disorders (e.g., acute and
chronic inflammatory cpriditiohs)ddaingen; and conditions that have an underlying defect in vascular
integrity or that are associated with angiogenesis such as may be pathologic (e.g., as may occur in
inflammation, tumor devefosmertancatprosdetesisprsushsdoriditioons omereadiprrbdsioh of the

immune SyStern gl &80 I8m, éuﬁlggl;f»gg&lﬁgss%wsjgamg%amgmg@sqms and disorders mediated
by lymphocytes; conditions that have an underlying defect in vascular integrity, autoimmune diseases

and disorders, inflammatory dise#seszand disorders (e.g., acute and chronic inflammatory conditions),
acute or chronic rejection of cel% i gkaftsarthritis including psoriatic arthritis and
rheumatoid arthritis, diabetes indteiding't S, demyé

sclerosis, ischemia-reperfusion injury including~gsetg gidggischemia-reperfusion injury,
inflammatory skin disease including psoriasis, atopic dermatitis and acne, hyperproliferative skin
disease including acne, inflammatory bowel disdi#e including Crohn's disease and ulcerative colitis,
systemic lupus eggha@matosis, asthma, uveitis, myocarditis, allergy, atherosclerosis, brain inflammation
including Alzheimer's disgase and brain inflammatory reaction following traumatic brain injury, central
nervous system diseasgdAclyeing spinal cord injury or cerebral infarction, pathologic angiogenesis
including as may occukip pjrgp@;y;and metastatic tumor growth, rheumatoid arthritis, diabetic
retinopathy and atheroiqsl%%géﬁaancer, chronic pulmonary disease, acute lung injury, acute
respiratory disease 'sythrio e sebc%%i d aﬂt“ like. In a sixth aspect, there is provided a
pharmaceutical compos(tl% %%Fn nsm%com ound as defined above, a alt‘ as defined above, a
hydrate as defined above TorESEVAR' kagﬁggﬁ“gﬁ%\syeggﬁﬁteg SRS AvatettiEAR Acceptable carrier.
Disclosed are pharfied&licale SHHREIIBNS o SHRY compodiitdiyp B Bred8iEdisclosure and a
pharmaceuticallycsete Siabtexsiprbexy, C-{Siseyssatiare pheifterEtica Coripdaiidns comprising a
‘compound of thehaiesenteizorslradh ety tydndean saf o et Apstalinte fivw @ a
‘pharmaceuticallysacteptatdéyeatridned wiisole vetharsinstithrotssiiedrabiion a disorder associated with
the S1P1 receptar. i afvdidivtaal kaioyemsing administering to the individual in need thereof a
therapeutically effective amount of a compound of the present disclosure or a pharmaceutical
composition thereof. Disclosed are methods for treatin SIP1 receptor-assogiaf: isorder in
an individual comprising &SRR THE fﬁaﬁ}g uglsﬁit ﬁgeé?eg]%ﬁéﬁ%loﬁfl a %ﬁsé?s egétsl%a E%%%?ive
amount of a conpaunekafidheipresentdiselosaly evcappimriceestiod losrmposiesiethereof

Disclosed are method f% &{%\%g\rggfa}gé:?n]ﬁg{ggggg&gg—aﬁﬁmggrq@gmgé lafedkwith the Si P1

receptor in an individudl comprisin iste t0 the individual in need thereof a therapeutically

o T f-n Fal .
effective amounf%?ﬁygﬁﬁﬁﬁwaﬁﬁg%%géﬁ%%@ré ure, a salt, a hydrate or solvate, a crystalline
form, or a pharmaceutical compositiop thereof. . Isclos imethads,fordreating exdisorder
associated with the S ?gt(l:lé%% ﬁﬁ’%ﬁﬁaﬁ\ﬁrgggego%%%%r%%é%rﬁlinisterin%ktﬂg@the individual in need
thereof a therapéuticeily sffeotvameanicils ssamahorigertdedpiaidtsetire or a pharmaceutical
composition thereof, whﬂ%’kgigg%gg?ﬁg@r_@giﬁgﬁ%ﬁ.@@ﬁ;ﬁ%%éﬁ%ﬁa%j%%lgg}gd-from the
SRIER S 0

group consisting of: a dise N lymphocytes, an autoimmune disease or

! . S °r~af§fraé’m fs.mﬁd.' . ympno . n .
disorder, an mflaﬁﬁ@f%%ggggé ISorder, cancer, psoriasis, rheumatoid arthritis, Crohn's disease,
transplant rejection, mlitigk%&ﬁl%%i%;tﬁ&%t IGHRES @&Wﬁ@m&i&%&% iHigerativessalitightypg:| diabetes
and acne. Disclosed are methods for treating a disorder associated with the S 1P1 receptor in an
individual comprising administering to the individual in need thereof a therapeutically effective amount
of a compound of the present disclosure, a salt, a hydrate or solvate, a crystalline form, or a
pharmaceutical composition thereof, wherein said disorder associated with the 51 P1 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,
Croft's disease, transplant rejection, multiple sclerosis, systemic lupus erythematosus, ulcerative
colitis, type | diabetes and acne. Disclosed are methods for treating a disease or disorder
mediated by lymphocytes in an individual comprising administering to the individual in need thereof a

therapeutically effective amount of a compound of the present disclosure or a pharmaceutical
comnneitinn therenf Nicerlaoced are methnde for tfraatina an aritoimmiine diceaace nr dieardear in an




Disclosed are methods for treating psoriasis in an individual comprising administering to the individual |
in.need thereof a therapeutically effective amount of & compound of the present disclosure or a
phaimaceutical compositioa.,tb[,g;@@gan of Risglosed-pmepaathada-iniireadng)termalgid aghsitis in an
individual comprisin gdrfggggc%{%}gafgﬁgg@y Lin Begdfheseof a therapeutically effective amount
of a compound of th Hr%h ent disclosure or a pharmaceutical composition thereof Disclosed are
methods for treating Crohn's disease in an indjvidual.comprisi dministering.to the jpeividual in need
thereof a therapeuticily BifeetRA aRBUNESTE Egr%sb%ﬁar% of %gepérlé%ent disclggufe or a pharmaceutical

composition thereof Disglpse eihpdsdertreat RlaR-Fgiection in an individual
comprising administegtimr,}%{l éo%%ﬁ%%%%ﬁ%g%@%i%%%g lyeffectivgiampunt of a
ent disclo r'a pharmaceuti ition’

compound of the pre e or'a pharmaceutical composition'thereof ©  Disclosed are
methods for treating FRALIIEEERYSSs in an individual comprising administering to the individual in
need thereof .a therapeutically effective amount of a compound of the present disclosure or a

pharmaceutical comppsition thereof, emerlé%'x%&Q A ethods fonltealing,sysis B dHPUS (Ta)

. ome © b P .
erythematosus in an md?v%ualiﬂcomprlsmg administering to the indjvidual in need thereof a
therapeutically effatavesasteiysrecrorpitiscdriie prelsiristigétte or a pharmaceutical
composition thereof  Disclosed are methods for treating ulcerative colitis in an individual comprising
administering to the individual in need thereof a therapeutically effective amount of a compound of the
present disclosure or a pharmaceutic§I sition thereof isclosed are methods for treating type
| diabetes in an individual comprising administering_ to the individiyal $h need thereof a therapeutically
effective amount of a compound of th@zpregent discl & oRa-phai ag utical composition thereof
Disclosed are methods for treating acne in an individus#Comprisingradministering to the individual in
need thereof a therapeutically effective amount of a compoﬁhd of the present disclosure or a
pharmaceutical composition thereof Disclosed arefmgethods for treating a disorder associated with
the SIP | receptor in an individual comprising administering to the individual in need thereof a
therapeutically effectiv‘@hﬁf%lum of a compound of the present disclosure or a pharmaceutical
composition thereof, whereins&d disorder associated with the S1 P1 receptor is a microbial infection
or disease or a viral infection,pr digease. - Disclosed are methods for treating a disorder associated
with the SIPI receptor in an individual comprising administering to the individual in need thereof a
therapeutically effective amounit of %g&ﬁpound of the present disclosure, a salt, a hydrate or solvate,
a crystalline form, or a phanna¢eNticalRomposition thereof; wherein said disorder associated with the
SIP I receptor is a microbial infegtiogs of disease.of, a.yirrhinfeclion-aedisaase grodpisslosed are
methods for treating gastritis in’an’individual comprising adminjstering t tge_é'ndi i(}lﬂal in need thereof

s SRR

v
a therapeuticallfleffetuvaridont ol bybdrpoalil PR brdse reor" plfﬁarmaceutical
composition thegg@fxamidiselasetare, ethorsfoCtreatingpolyyoesitisimbkaindividuirsetprising
administering to the indjvidual in need thereof, a therapeutically effectivecarpoumntof acempound of the
present disclosutd &% pHAH E;%Ih%?(’:% lggﬁ%%é’s\ﬁ%ﬁeﬁﬁge‘}eof.i ‘ g?sclosea a%;e m?t;hods for treating
thyroiditis in an individlrkdotiprdingaehnfiste firiioitA&iPiRvidual in need thereof a therapeutically

effective amount of a ceppAUDA Hiiba.RIGeNbAIRElasIe.AIav PR ER AR Uticabronrgpasition thereof
Disclosed are methods for treating vitiligo in an i{1

dividual comprisi inisteri individual in
need thereof a thEPaBELIRRSIN BRI SRSt oiflg\ﬂ@girﬁl 6%)1% éﬁ%gee%%%gr%%%}:%%oﬁ%egfa
pharmaceutical epmpokitiah thesefkocytDieéfivkbu arauribtibe & rreedany Hepatt asitividual
comprising administering,io.the Individyal in-neegityereof a therapeutically effective amount of a
compound of the present disclosure or a pharmaceutical com ositiorlll&gereof Disclosed{%r&le

P
methods for treating bilfR: CRFFRILISSANATSIHEITTATAI L BRAHNY BUARIStENG %ﬁiﬁ‘ép?r_%?\;}f) ual in need
thereof a therapeutigalivwifectve-amaunt 1t 8 impopindioftheipresdntdissivsuredoiwighirmaceutical
composition thereof, n a seventh a ~here is provided the use.of a.companrd as defined
above, a salt as 1&8%1%&?8 ll%%\l}léj gcﬁf%é%?%ia%%%r%g above, or a sqlvaatesas defin%? ,abog/e, ora
pharmaceutical cofaposition dssahesimrsiAIoTras ifr- e HERb Y O HanRgIeR e TSP th& THehtment of
a 51P1 receptor-gssQeiated disedes.an uniisglosaerist the uselafisemppunds: ef the@ieséntidisclosure

in the manufacture of a medicament for the treatment of an S1P1 receptor-associated disgrdery
Disclosed is the HRESFRSIISHAISEY it %tpg? sty ot ﬁydrate or solvate, a g%/stalline

$&nt disciosure, a salt, a
form, or a pharmagestieakdenmyiosision iwtkizionanbtae ureTefsionRIdREAMERITSY TNE FEEMH Of an
SIP1 receptor-associated disorder. Disclosed is the use of compounds of the present disclosure in
the manufacture of a medicament for the treatment of a Si P1 receptor associated disorder selected
from the group consisting of: a disease or disorder medigted 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 |
diabetes and acne.



Disclosed is the use of compounds of the present disclosure, a salt, a hydrate or solvate, a crystalline

form, or a pharmageutical composition in th anufacture of a medic atment of a Si
P1 receptor as%c%#al i 5?8(15“%3 e&téd %g?ﬁ%t] egsasr(%ﬂ%dg%oﬁg?ﬁiﬁlg 5?%§§$gg§§ég§ﬁéi§éorder mediated
by lymphocytespaditautaimrhurediserseing difstder2snimfiaieaminteydreasedicHsoiér, cancer,
psoriasis, rheumaioid asthifissfohns diseaseidsarsniapt reisctian udiinigselaresis, systemic lupus
erythematosus, ulcerative colitis, type 1 diabetes and acne. _Dé'sclosed | th%se .oflc&rg(pounds of
the present disEMEiiient AR SIRREEIRCETP HETIaHEH: 957HE et st SFa HsBSE O disorder
mediated by lympHegcytesiitis aishtosedhig shbritsedofemmipoudtls oithedplesenddiselosting in the
manfacture of & medicament far e RAMENL AL AR AYIPHIDLNAsRasEAY disoidatariaDisclosed

is the use of compounds 0 the present disclosure in the manufacture of a medicament for the
treatment of anipiRmMERETRSCBRE oA RHFETY skirslisense s RARBRISEASH B RRHT AT L ARd
present disclosgeinthe manactiungofiamenicamentdor, thestteatnebbetoanese. includigclosed is
the use of compounds of the present disclosure in the manufacture of ica for the treatment
of an 51P1 recg:&t’jﬂ% ésc?(%iq’gté%d?slleg%rra er ggfggté%sﬁig;ﬁ ltlﬁ)éLl Sg? upeﬁgﬁ)g%t%ggg%’p@gﬁgéis, rheumatoid
arthritis, Crohn'sdisedis, #ansplethtneidation, irittipfesalenesigiclyditenicheniss eARsa#Rtbsus,
ulcerative colitig, fyned diaheigsand AdBowineBinclasedishgwse of conpaundssehinepresent

disclosure in the manufacture of a medicament for.the treat{gelnt .ofags.ogyié';lnseig'::.S inc Iaj}sclgssr%g is the use
of compounds GFHHETFEREAt HELIBE QAR RIS R OP SHTSAR SR BRI T R Ra et of
rheumatoid arthsgtis: in prifisctasiadeissthi: mecmfgﬂmﬂp@hmwﬁdheﬂpié@eﬁﬁbdistﬂ@m%m@
manufacture of & MECiEAIEN, IRLNE BARIRANLOF ol AISeass: injur DISORShiRRRNSROf
compounds of the present disclosure in the manufacture of a medicament for the treatment of
transplant rejectiarome, PisEsaedidite use of compounds of the present disclosure in the

man ufactgre_cf)fﬁ med i@@mﬁm iﬁf&hgﬁé&?@pﬁjﬁdﬁfam pH@lﬁSﬂl&bgjsmposit[?Smgseﬂi@me uzoe:lf of
compounds of the present disclosure in the manufactu iedicament for the.treatment

systemic lupus %Offl)%oélfﬂnga %gﬁ%ﬁlega (B%glcs)%te%g éetﬁg%%e% \é%f (?ck)%pounds of the present disclosure in the
manufacture of &fmeddanremdiopthengeativdht st aleblanvaeolitis. Disclosed is the use of

compounds of the presgpidisclasmgnthecmandfaciue efmpmedicamenationtie teatment of type |

diabetes. Disclosed is the_ use of compounds,of the. present disclosure in the manufacture of a
. c? c% ure and a phaymaceutica Ce ab(?e &t'rup .
medicament for'the ttéatifient of acne. i5is fose IS tﬁe use of compounds of the present
p p

disclosure in the manufastigsedofra mhrstiesHiCAt FORPREHABAGHERE SRR SPPRIECHIDE 25568 ated

disorder whereig;theSiPlBCERIRFASSOGIRtaH diserderima misrofialinfestienondiseaseabia viral
infection or disease. Disclosed is the use of compounds of the present disclosure, a salt, a hydrate
or solvate, a cryéfalfine form, or a pharmaceutical composition in the manufacture of a medicament for
the treatment of a Si Phiselceptarcasstoiltén distrderdivhaleinsthdagidmithabe pidr acsptratedrdisorder is

a microbial infecfign; gt diseasa.ar amitaniacion ot iseRsein neclisciRsadiisibautiat Pt gamROUNdS
of the present disclosure in the manufacture of a medicament for the treatment of %a%ﬁgletl )

Disclosed is thet S8 PESFIRMAE Hrhsdsre¥eiitdRstin St e THERU AR S 1HE S icament for
the treatment of polympesitised arc RDistlaBed isd¢hRgise0Ptompounds@itiad presknirdiscidsddedh the

manufacture of 3 medicament for the SaImEN! AL MRS rcor AISCIRSER IR hEUSCALRIRGUNCS O

the present disciOSure it the manu ture of a medicament for the treatment of vitiligo.  Disclosed is
the use of compoumelsaidied thrasesaisclosurent tarmasifsetsrerBrsitinielifce®hent for the treatment

of hepatitis. Disclosed are methods for treating an S1P1 receptor-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 disclosure, a salt, a hydrate or
solvate, a crystalline form, or a pharmaceutical composition thereof.
Disclosed are methods for treating a disorder associated with the SIP1 receptor in an
individual comprising administering to the individual in need thereof a therapeutically effective
amount of a compound of the present disclosure or a pharmaceutical composition fhereof, wherein

said disorder associated with the S1P1 receptor is



Disclosed is the use of compounds of the present disclosure in the manufacture of a medicament for
the treatment of biliary cirrhosis. In an eighth aspect, there is provided a compound as defined
above, a salt as élefine abﬁve a hydrate as gefié]ed abO\ée, or a so v%tg as defiged above, or a

01 15£4a8€. OF {180%

pharmaceutical e8RS AR BB O Fo s RO B S AP o?ctﬁgsh%nman or animal
body by therapyutoimDiseldisemcaredtondpo andslab theopyaswasais diesidke, fonesserivaritiethod for the

treatment of the:aipman OraRiMakRAd hxdherapy:Jpisclgsad Are napPeunds Ot henneassnt

disclosure, a salt, a hydrate or solvate, a cr%/stallir]e form, for use in a method for the treatment of the

human or anim&PHSERABhEREVe coBscigstighy

'E5AIPGGMYSs of the present disclosure for use in a
method for the treatmémicakahaiRhséctpioragsodiaidd disarded. \Disdlo$éB arecpompeunds of the

present diSC'OSﬁn&viﬁuéﬁébnﬂaméggaﬁlggs%&lxgt@ 1R fystaling fermnisa.inamethodianthe treatment

of an Si P1 receptor-associated disorder. Disclosed are compounds of the present disclosure for
use in a methodMrHHY trestnment of heaierP Usdigr-d<8lctated disorder selected from the group

consisting of: aldidease el disordeymiaiafechbyr lymphoepesabeoapteitimtivedisebgeivsadisorder, an
inflammatory dié@&%%r%s%ia%%%mcgrpP%@Jég%sisr&w@m Ayiliz, Crehmsdiseansatagsplant

rejection, multiple sclerosis, systemic lupus erythematosus, ulcerative colitis, type | diabetes and acne.
Disclosed are c‘é‘i?ﬁ&?ﬂﬁ%‘%‘ﬁ%@’ ME%W%B%?@%%}%%%@%%EI% 1569 5rm, for
use in a methogfalsthe:treaireept@inis RehieeaptothassoCiateck diserdetraaigaiecbiraimthe group
consisting of a giseaes. arndisordsLmepiaied By Mmplocen 1 Aol pun e diacasgiqulisorder, an
inflammatory disease or disorder, canceP, psoriasis, r sumatoid arthrltls,y%rohn s disease, transplant
rejection, multiple scleFosiseyste mithis fer aigatirgnaiowss cukisreipaedntid Ry erdpsyEess #hd acne.

Disclosed are cpmipaunds:afiis presentidiseesweforusalin adnethocfantbreatameniotadisease
or disorder mediated by Iymphocyte%ji Disclose%éaée cor§P0u8r1ds of the present .discggsur? for use in a

method for the BRSREAE SP ERT foT P A s 8 G P SRS S S RS S pGLinds of the
present disclosure for Dselinel methotbfisrfohedrangrmenttoimmuirfiémmatoisdideasenmdizordeér.

Disclosed are compaundsofthe present disaosHieifofHsthina natbast facthe dsatnemphcancer.

Disclosed are compounds of the present disclosure for use in a method for the treatment of an SIP |
receptor-associhfOaRREBrAR sarEsEH diRsiAsthe G robls e orpestas enrlumatoid arthritis,
Crohn's disease, transplanssgjectionihaisliiple«aclerasiafisystaig dipus erythenmatiosuspdilcénative

coliis, type | digpetes. and A, DIReIoned 18 GOMANEF 0k lhe RIGSRNKAIRCIanIR [ULuRRI0A
method for the treatment o psoriasi “Disclosed are compounds of the present disclosure for use in a
method for the eamnertd of the present disclosure or a pharmaceutical composition thereof. '
' Disclosed are methods for treating cancer in an individual comprising administering to the
individual in need thereof a therapeutically effective amount of a compdund of the present disclosure
or a pharmaceutical composition thereof.
Disclosed are methods for treating a disorder in an individual comprising administering
to the individual in need thereof a therapeutically effective amount of a compound of the present
disclosure or a pharmaceutical composition thereof, wherein said disorder is selected from the
group consisting of psoriasis, theumatoid arthritis, Crohn’s disease, transplant rejection,
multiple sclerosis, systemic lupus erythematosus, ulcerative colitis, type I diabetes and acne.
Disclosed are methods for treating psoriasis in an individual comprising administering to the
individual in need thereof a therapeutically effective amount of a compound of the present disclosure

or a pharmaceutical composition thereof,
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of rheumatoid arthritis. Disclosed are compounds of the present disclosure for use in a method for the
treatment of Crohn's disease. Disclosed are compounds of the present disclosure for use in a method

for the treatment of rapspiant relcctipn, Biselosed are sompounds.of e present disglasyye for use in
a method for the treatmeént 6 mullﬁlp e'Stierosia. Bisclosed are compounds of the present disclosure
for use in a metdmihisrithe trdatmednidtbistesdididnnis beyanericaty GECrNe RABHAE CORRHHRAdS of

the present disglogure.forusg inadaethad desdheidieasmantiRhuieasative colitis.  Disclosed are
compounds of the present disclosure for use in a method fé}lr the ,treathFnt oflté/§)e | diabetes.
' r

Disclosed are compodHefosFrREs Srebant istratnre FoP LSS A Heth 81 fO e aRRSht of acne.
Disclosed are campéitig of fheiptiesant disetdsbeedon tsexjmuirabtvdddorethedvethenobangi P1

receptor associated disordar wherein the SAPL[EGRRIoHASERG A disorder is a microbial infection or
. ) ke

disease or a viral w?f_gctlon or disease. = Disclosed are compounds of the present disclosure, a salt, a
hydrate or solvate, a dXFslamfaTonshasF R HERBEIbRIRY B RARdRT S IUAS T PP TSt Eptor
associated disorggniubenein theiRiR|recepierassacitiesttisantielis-aatictohiabinfettiompodisease or
a viral infection or disease . iselosed are,compounds of e presgnt disclosure for use in a method
for the treatmen 3?55% PSS Biscldded are compounds of the present disclosure for use in a
method for the treatm®¥chfspblyayosiis for tretirdondtnesdomonABseridechrasertasclosure for

use in a methogfarthe theatmental iwaidiisd merddiscinsestane.00mmnundenafitne nresepbelisclosure
for use in a method for the treatment of vitilig isclosed ar%ggé?pounds of the present disclosure

0.
for use in a mefHobF IIFIHE GEEeHERYG ﬁ?%‘.uca?cﬁ?é%cff)lgga A& mpounds of the present
disclosure for use in almelived for thertatmestiof biliteyicivhesisythempanintin aspeduathere is -

provided a process 3 RAHNGAATROSIRR GMAHENG. UM KIGACATAYURG-ASelinadabove, a

salt as defined above, a hydrate as defined above, or a solvate as defined above and a
pharmaceuti Calﬁp%ééﬁfgﬁla}&’&%‘i’m disclosure or a pharmaceutical composition thereof.

Disclosed are methods for treating ulcerative colitis in an individual comprising
admisistering to the individual in need thereof a therapeutically effective amount of a compound
of the present disclosure or a pharmaceutical composition thereof.

Disclosed are methods for treating type I diabetes in an individual comprising administering to
the individual in need thereof a therapeutically effective amount of a compound of the present disclosure
or a pharmaceutical composition thereof,

Disclosed are methods for treating acne in an individual comprising administering to the .
individual in need thereof a therapeutically effective amount of a compound of the present disclosure
or a pharmaceutical composition thereof.

Disclosed are methods for treating a disorder associated with the SIP1 receptor in an
individual comprising administering to the individual in need thereof a therapeutically effective
amount of 2 compound of the present disclosure or a pharmaceutical composition thereof,
wherein said disorder associated with the S1P1 receptor is a microbial infection or discase or a
viral infection or disease.

Disclosed are methods for treating a disorder associated with the S1P1 receptor in an

individual comprising administering to the individual in
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D_isclosed are processes for preparing a composition comprising admixing a compound of the present
d'SC|OSU_f? and %%é@@‘&g.—h@ﬁﬁé&@aﬁ?@%ﬁ@hl@ GRHIEY of o coRISCIRSEIR BrREACESSBSIQRERRAIING
composition comprising admixing a compound of the present disclosure, a salt, a hydrate or solvate, a
crystalline form%ﬂttéogﬁ%a?’r%t%tcaecg)ﬁ%g} ?eaggré’p(fraﬁé &fggrﬁée%} Ca.lt Coﬂ?é)ge n eS:t %e\r,y%é’f)xelé%%of the
invention disclodeetdse peincigiidoeidehectiR incgretaas datigiohintirdqstesrr diseackbira ProdeBddoBRIEF
DESCRIPTION,PEJEE DRAWINGS 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. %‘?@ﬁ?ﬁﬁ%%&ﬁ%%éﬁ@%ﬂf@? QMdIE%ﬁ?%@Ssl %%\%g iét?yé%%ﬁ?st of an
experiment whictiiméasunetd teratilithotiCorpostids vortower thecapseiutoE Bamt st SrpRayal
lymphocytes in gpicg comparad danyedicle tkigmre 3 shows a general synthetic scheme for the
reparation of 1,2,3,4- tetrahyd I [ -3- [ ' Ivatives, vi ' -
s | %ﬁ%v%]&ggﬁfg;%%ggg&ﬁg@%&%ﬂ%na}%tgvg&w%&%ﬁyg'%&&Hg!éggg%the
2-(7-hydroxy-l,@@Wﬁe@mﬁy@mé)ﬁ@@ﬁéﬁthﬁfﬁk?ﬁ\éf@@&%f@ﬁé@tﬁfwglﬁ%ééa’ﬂé‘?ﬁ“ﬁfé fBfyErsest the ester
functionality affardssempayndsatheamdlagiayoeasein is land "n" is 1. Figure 4 shows a general

synthetic scheme for tB%&é?g%S?%‘“%’iho&afﬂr I‘?rg‘[a%geﬁ]lat%gitis in an individual comprising administering to
1,2,3,4-tetrahydrocyclopentalblindo %-ypacetlc acidl interme late, via coupling of the aryl I0methyl

halides with ethiiegriRydisgged Desol tehamratselerSisehiammmaiot sepereataehseEauent
functionalizatiorigfishecaterpritimialogaransdysrolysis. of the ester functionality afford compounds of
Formula (la) wherein "g)C ig 10003 45! or treﬁh%’{}ﬁi@@QPXM%&Q@G@MEHEQ&&%@M@ fomthe

preparation of alcohol intermediates used in the preparation of compounds of Formula (la), The
synthetic scheﬂ@%@tﬁ@ﬁ@%ﬁdﬁ%ﬁ%@%ﬂ%ﬁ%&“ﬁ%ﬁﬁ% HAICTRRPIRT RS REERN IS Supling,
folllowed by convergianmédhnedydipoyiligrobgpdd.a triflate moiety. Subsequent replacement of the triflate
with a variety of functl%&h&@@%&%%@@-&%@% ;ouRling.reactions-andiredustionah hemster
moiety afforded alcohol intermediates. Figure 6 shows.a general &/nthetic ﬁclg me for tlaecyl)reugr)aration
~ of bromide interfHEHMEE S F6USBE A hEHRSSHFATH 8‘?{3’3% %‘ﬁh%é SPEBTMUMA ?ilgfrersﬁlg Synthetic
scheme shows the fumctiondlizatworpeititretaneatic halogen by metal-catalyzed coupling or
nucleophilic displacemgit;subsequeiRremipationahheimethyloseuuatiordsdrpmide intermediates. -

Figure 7 shows the results of an experiment which measured the iIi%( of the 2"d
administering to the indrvidual in need thereof a therapeutically effective amount of a compound

of the present disclosure or a pharmaceutical composition thereof.

In a seventh aspect, there is provided the use of a compound as defined above, a salt as
defined above, a hydrate as defined above, or a solvate as defined above, or a pharmaceutical
composition as defined above in the manufacture of a medicament for the treatment of a S1P1
receptor-associated disorder.

Disclosed is the use of compounds of the present disclosure in the manufacture of a
medicament for the treatment of an S1P1 receptor-associated disorder.

Disclosed is the use of compounds of the present disciosure, 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.

Disclosed is the use of compounds of the present disclosure 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
discase, transplant rejection, multiple sclerosis, systemic lupus erythematosus, ulcerative colitis,
type I diabetes and acne.

Disclosed is the use of compounds of the present disclosure, a salt, a hydrate or solvate, a

crystalline form, or a pharmaceutical composition in the
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enantiomer of compound 12 (isolated after resolution of compound 12 by HPLC with a retention
25time of 13.9 min per the conditions reported in Example 1.29) to lower the absolute count of
peripheral lymphocytes in mice compared tg vehicle. . Figure 8 shows the results of a ex eriment
which measure’&‘atﬁéfd%ﬁﬁﬁr%ﬁﬁ ! %tngﬁﬁlgr{ﬁgarﬂgf %to?%zf)é%&r!]%ii% ?ggﬁgiggag eéé?grsg 'usﬁoeﬁ %8f
compound 12 biyokiPheGnithcansitentiof idisast 28drener peditieddondiiphesYEs ot iiEREAple 1.29)
to lower the abgglute 6oL AE3OPGHRNRIALNMRBAEES BrislS cRBPRIshIR YBhisleokigHne % shows

the results of an experiment which measured the ability of three different doses of the rd enantiomer of

compound 12 (SEBRSSFaSF rEQSRIFSA BIES M Tt By P E SHith RPPEERHISA R of 13.9 mm per
the conditions rgipatied tvlkxample daBOriarédiee the mean ankle diameter in rats compared to

vehicle. 35Figure 10 shows (he rgsults &fan, expaument wiugh measurer e ahilipialthee different

doses of the 2nd enantiomer of compound 12 (isolated after resolution of compound 12 WO
2010/011316P CFAiSzeaofataoeesem P Cdirits 4TSRS M EHREPY T RIRFPE! the conditions

reported in Example 1@y dechavesfficacyinespey inertalattainiiune Broephatdnyelitis{EAE)
compared to vehi%g.él;\i%gée 1 ShQ[WS 'the% requ[ts of an %‘1%(4%%@@19 gvly&erein no or substantially no
reduction of he 3R PSR TASCERISI BT TR resPotise 10 the freatment of rats with the 2°d enantiomer of
5compound 12 (isolatédsalterdrasbiutionisiomepandtionssePlic o anrdenio atiie 6f 13.9 min

per the conditions feRpriedinXamRle L2 ifncempariserwihvekisle: Figure 12 depicts a powder
X-ray diffraction (PXRD) pattern for a crystal form_of the 2"d en%nti mer ,ofﬁ:om ound 12 Eisolated after
& i RERURIOHE 767

resolution of compount o8 KIS Rith S RRRIHOA T SIS SRR Pelt ftions f

fons reported in
Example 1.29).d&gheat 13 depietsnadiffécemttal scanning calorimetry (DSC) thennogram and a

thermogravimeric andlysis,(TGA) INSUPGIAALIAAILP R 1, eRATRMELRS ORARHTELIR (splated after

resolution of compound 12 by HPLC, with a retention time of 13.9 min per the conditions reported in

Example 1.29). medicampsisfer thr fepieed e higiSidrersomitiorteriiydis torHecrdcd imidingnr
compound 12 1&{isalatedralisnsesehstinaekicempayaehiz btk Cawilana egiehtiombimgeof 13.9 mm
per the conditions reported in.Example 1.29). Figure 15 icts g powder Xsray diffraction (PXRD)
pattern for a cryStal Tornt8F 15@ u%ﬁWéf %%05“% teﬁr%rr%ﬂ‘é?ﬁzgg%gc r%aé)gﬁne 13 %é@é%scribed in
Example 1.32). Disclosed is the use of compounds of the present disclosure in the manufacture of a

medicament for the treatment of psoriasis.

Disclosed is the use of compounds of the present disclosure in the manufacture of a medicament
for the treatment of rheumatoid arthritis.

Disclosed is the use of compounds of the present disclosure in the manufacture of 2
medicament for the treatment of Crohn’s disease.

Disclosed is the use of compounds of the present disclosure in the manufacture of a
medicament for the treatment of transplant rejection.

Disclosed is the use of compounds of the present disclosure in the manufacture of a -
medicament for the treatment of multiple sclerosis,

Disclosed is the use of compounds of the present disclosure in the manufacture of a
medicament for the treatment of systemic lupus erythematosus.

Disclosed is the use of compounds of the present disclosure in the manufacture of a

medicament for the treatment of ulcerative colitis.
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Figure 16‘depicts a differential scanning calorimetry (DSC) thermogram for the Ca salt 200f the 2"d
enantiomer of compound 12 (as described in Example 1.32).  Figure 17 depicts a
thermogravimetrM anBligsies¢d G Ay tserhrogmmmesofifes oraseaitisf ereia dhe HERHBREF 8Fcompound 12

(as described ig,Examlesd- B hreatmdni@d epd B apiets a powder X-ray diffraction (PXRD) pattern for a
crystal form of the D-Lysine salt of the 1° enantiomer. of compound, 12 escribed in Example 1.34).
25Figure 19 depicts a dﬁ%rsée%saﬁlsecuasﬁﬁifncé) %g?gﬁ%é)t%% ?B?& ?k%\%o 8%1%%%%&&' D- Lysine salt of the

1st enantiomerafdcampufadtiigasetefitiad. in Example 1.34). Figure 20 depicts a

thermogravimetrie anglysis £IGA)hanaegiamdttherRysincisalbakthe henantiomeref compound

12 (as described in Example 1.34). Figure 21 depicts a view of g molecule that to be the 1."
enantiomer of 3RBFABEUGT 12 (f§6tﬁ?é‘8°§ﬁegrl ?e?srg fBEH B¢ %%%egodusrloégiﬁ‘%lf ﬁﬁﬁ%pﬁ%ﬁs Freen

4 retention
time of 9.1 mmaperctheddnditionsareposted infExampl€ika orkiyuabiRRthowsdsegsneral synthetic

scheme for the prepaglion gf 1,23 s (ataiiagy Sapeplalaladol:3¥AGRLs Reikdgivaies. via the

Fisher indole synthesis. Suésequent hydrolysis andgde:qarboxy ation affords compounds qof Formula
(12) wherein "rACIysgBla eI o1 Pharmaerica! PorARASIRD And BWHEIIATHF At AHBHIS KRB 5attern
for a crystal formeafihe d-Asgninesali-afdheatcienantio mesrohcbagidune-d2fas destrdnbehid-Example
1.33). WO 2010/011316PCT. U82003/004265 : F.lirggcrt%%%rd(gpicstg a differential scanning calorimetry

’ £ . h .
(DSC) thermoglrsaar‘nmfglfot 1ael t E?f;tllﬁ?noé Saftor the 2*a enantiomer of compound 12 (as described in

Example 1.33).  Fiduisel@8dde piewsaodrampeyrdyivhdwiprassalyitel Ty the s s the
L-Arginine salt gf.the,2«¢lepantiomenak comapemnd 12 (as described in Example 1.33). 5Figure 26
depicts a moisture sorption analysis for the L-Arginine salt of the.2nd enantiomer of compound 12 (as
described in Example f%ﬁ%ﬁ%ﬁl‘ﬁﬁﬁﬁﬁ%ﬁ%}ﬁ r&fE"rﬁf@‘iﬁ{?é@ﬁBﬁ“g@éﬁfﬁﬁms 10For
clarity and consistérmysitiferfbiowimepdefintipngowilb be used throughout this patent document. The

term "agonist" is intenggd i Maan-adeiebribatinierastiswithand aativaiasapieieitcaupled
receptor, such as the S1P1 receptor, su%gé?sgc%n thereby initiate a physiological or pharmacological
X

response charaCRHREReB Ibs SEmEN iiiiSte, an agonist activites an

Disclosed is the use of compounds of the present disclosure in the manufacture of a
medicament for the treatment of vitiligo. _

Disclosed is the use of compounds of the present disclosure in the manufacture of a
medicament for the treatment of hepatitis. _

Disclosed is the use of compounds of the present disclosure in the manufacture of a
medicament for the treatment of biliary cirrhosis.

In an eighth aspect, there is provided a compound as defined above, a salt as defined
above, a hydrate as defined above, or a solvate as defined above, or a pharmaceutical composition
as defined above for use in a method of treatment of the human or animal body by therapy.

Disclosed are compounds of the present disclosure for use in a method for the treatment of
the human or amimal body by therapy.

Disclosed are compounds of the present disclosure, a salt, a hydrate or solvate, a
crystaltine form, for use in a method for the treatment of the human or animal body by therapy..

Disclosed are compounds of the present disclosure for use in a method for the treatment of
an S1P1 recepior-associated disorder.

Disclosed are compounds of the present disclosure, a salt, a hydrate or solvate, a
crystalline form, for use in a method for the treatment of an S1P1 receptor-associated disorder.

Disclosed are compounds of the present disclosure for use in a method for the treatment of a S1P1

receptor associated disorder selected from the group
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15 intracellular response upon binding to the receptor, or enhances GTP binding to a membrane. In
certain embodiments, an agonist of the invention is an SIP | receptor agonist that is capable of
facilitating sustained SIP1 receptor internalization (see e.9., Matloubian et al_._Natur 7, 355, 2004).
The term "anta&%rﬁilgjtm%olntae‘ril & et8rm%%neénr}r?of%tt§/§t§ﬁfa$§6}}ﬁ%: ﬁ?ﬁ/%?ya Ti?ll sm tuon %k?é%%ﬁe%c;eptor at the
same site as ariagdmistioflexample difvesentdigenousagandyobriwiichnaid wor Hstvinaihe
intracellular response ipitigtar by dheactive frrmabihesrrantatand santhesakyrbifit thelitis,
intracellular responses by an agonist or partial agonist. An antagonist does not diminish the baseline
intracellular re%ﬁ%@l?ﬁqﬁ%aﬁf@éﬁ’ce of an agonist or partial agonist. The term "hydrate" as used

herein means a compoxief thednvantionodiha saitthérebfaRSHralt fu iverinel edesscaastoitiimetric or
non-stoichiomefrig, amount,of Waled ROHRA-DY-RANs oM e ALINIGMRQIS LIRS IR SelectedHRBIBEM

"solvate" as used herein means a compound of the invention or a salt, thereof, ‘thaﬁ.further includes a
stoichiometric dF HBFLBTERTh AT REEHBUIYS 5’%%‘1%68?[ gﬂﬁ]&hﬁc Son-covalent imtermoiecular forces.
Preferred solveditsrédes amolatiemonytdsieseamd/or acceptable for 30administration to humans in trace
amounts.  The fexm cin Begdafieatmentorndihederomin sreddhenepfhgaeieringie
treatment are used interchangeably to mean a judgment made b%as[:gf%%%ver 9. éohysician, nurse,
nurse practitionSTEBEs iy T EAEB S FRTHEASS Ve tdrA AR P thd B Branimals ncluding
non-human mammalspikatsandrdivicuahdrod ticratvatdrdssor iithibenafinftor B5the anrene! Tiis
judgment is magle.based;on@: varietyakf scihat are in the realm of a caregiver's expertise, but that
includes the knowledge that the individua or%%nlmal is ill,.or will %ecome ill, agat%ﬁfrre%ulétof a difease,
)

condition or disorder thAtSIFEATESRPBHHE Wﬁ?ﬁ’&%dgfd%e grofoLf3t G6f854265 the

invention. Accondinglyidinercamfisusds dfsthéemvention can be used in a protective or preventive
manner; or compounds,of the,invenfion 6al Rekseala AlRYials, ahibiienL ameliamriadbedisease,

condition or disorder. The term "individual” is intended to mean any animal, including mammals,
preferably 5mice! #aiallgmesepudntassanliddiogs, cats, swine, cattle, sheep, horses, or primates and
most preferably humamssclosed Be RPNV ESEhagenisi dsdhiendfe g ineancthaddietihthatiiaas to the
endogenous form of the receptor or to the constitutively activated form of the receptor and which
inhibits the basé&ling intracellular response initiated by the active form of the receptor below the normal
base 10level of activityisklickdigrobueroaryniie pssahdeckran Rybiniat vPphrddPageArETGH Peteases
GTP binding to @& membianesshisemssanbaginentsrihe basglineintracefulaisiespanseis inhibited in
the presence of the, nverse,agonist by.atleash 3 Insome.ehedimesahaaseline nacellular
response is inhibited in the ﬁrese%ce of the inverse agonist by at least 50%. In some embodiments,
the baseline inteabiBtiilare Fespsise S dtilibited in the presence of the inverse agonist by at least 75%,
15as compared with theibaseline: iespensesisf the pbsendedfsthe finvarsie agetist for tHdectenant
"modulate or m%guéagggg is intended to‘mean an increase or decrease in the amount, quality,
response or efféctor a particular activity, function or molecule.  The term "pharmaceutical

composition"” is intendddisonéars sosstApesiabieaieisHsHG atreet Bifd s ivE MgrEdReeatiding but
not limited to, saktspsvalasansihydrates of

Disclosed are compounds of the present disclosure for use in a method for the treatment

of Crohn’s disease.

Disclosed are compounds of the present disclosure for use in a method for the treatment

of transplant rejection.

Disclosed are compounds of the present disclosure for use in a method for the treatment

of multiple sclerosis.

Disclosed are compounds of the present disclosure for use in a method for the treatment

of systemic lupus erythematosus.

Disclosed are compounds of the present disclosure for use in a method for the treatment

of ulcerative colitis.
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20 compounds of the present invention, whereby the composition is amenable to investigation for a
specified, efficacious outcome in a mammal (for example, without limitation, a human). Those of
ordinary skill in the artpyllisedarstanesandapniesiriedhadeshniquesann epsiale forsletermiaing
whether an active ingredient has a desired efficacious outcome based upon the needs of the artisan.
The term "thera‘bfeém?clawbgfféctive amount” is intended to mean the amount of active 25compound or
pharmaceutical agent fhadwkditsctbaripiolodicdlior prredicihallvagp dosednna tisshed Bysherireamianial,
individual or humpap, that is being sought by a researcher, veterinarian, medical doctor or other
clinician, caregiver or by an individual, which includes one or more of the following: %L@
Preventing the diseas@,lﬁﬂi’séﬁéfﬁﬁ‘i’&pﬁ}‘ﬁ%‘?ﬁm‘gpée?ﬁ@éiéi%‘fSB’é?rfa’it?éﬁ%?H’i’%%?ﬁé?’r%’%"ﬁeﬁm Rfiual that
may be predisppsaddahe discase doonditidreondiscitrbub does notefetiwxire ienpeobidisglaydhe
pathology or syppiamatology.of.ihe diseasese.  (2) Inhibiting the disease, for example, inhibiting a
disease, condition or disorder in an individual that is expgeriincing or dis&laﬁy 9 the pathology or

- EISC é iy

in
symptomatology of the HisasSe s 6HAREA‘S PEILE Pa T, &1 iuisiA g &%v%ﬁ%%?ﬁte%ﬁ of the
pathology and/er3Géyma ftamédtolegy);sandhW @204 64181 6PCIRIS2BHT 0642864 dis(Bler

Ameliorating th%ﬂé?&@ﬁ&% dop Lxample.amelioraiinga diseastrsanditionps,diserdesin gnindividual
that is experiencing or displaying the pathology or symptomatology of the disease, condition or
disorder (i.e., rédErSifRy ThEssathology and/or symptomatology). 5 CHEMICAL GROUP, MOIETY OR
RADICAL  The termisdsctalkoxyiisdntenesdemeinc @l i asalkyl radicdl fashdefiaederein,
attached directletoagpltg)xygen atom. Some embodiments are | to 5 carbons, some embodiments are
lto 4 carbons, sorfie embodiments are Ito 3 carbons and some embodiments are 1 or 2 carbons.
Examples include metRéxigsedroxgompproposl/hisopsrepolise pstgtoxystarantdiag fooise peronsat
sec-butoxy and helikgyothg term "C1-C6 alkyl" is intended to mean a straight or branched carbon

radical containing | to 6 carbons. Some embo %%jents ar(g_ lto5 cfarbons, some g%b&%ipe% ntl% are 1lto

4 carbons, some embOHIHES RS S b B P S SR BB iRt R s S

eem fiehfs"are 1°or 2" carbons.
Examples of ancélisytenitisde, but are not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl,

15sec-butyl, isobutyl, tgit-pHy a&e&%kdmeda% LRC YRG0 BRIY b L GHY Rl Saiment
-CH(CH3)CH2CH2C113], 2-methylbutyl [i.e., -CH2CH(CH3)CH2C1-13], n-hexyl and the like. The term

"CI-C6 alkylami%“”iﬁgiﬂ?tended to mean one alkyl radical attached to an -NH- radical wherein the alkyl
radical has the same meaRing as despoibed dRreipcSamisaxamplesiaciutecthot dvethot-tmited to,
methylamino, eg})%amino, n-propylamino, isopropylamino, rfr 20butylamino, sec-butylamino,

I
iISobutylamino, ter -egﬁ%t/llsamino and the like. The term "C3-C6 alkylsalfonyl" is intended to mean a

Cl-C6alkyl radical attathwépsediprs seiforstia dulfopeyai st Ravmigihe Bihigoddo1be Hrerem the
alkyl radical hastheisaneg-sgfinition as described herein. Examples include, but are not limited to,

methylsulfonyl, ethylsufomyl hRroRy RNy, e PRI Ry RIS BlIO0M P S Rufydggifony!. iso-
admixing a compound as defined above, a salt as defined above, a hydrate as defined above, or a
solvate as defined above and a pharmaceutically acceptable carrier.
Disclosed are processes for preparing a composition comprising admixing a compound
of the present disclosure and a pharmaceutically acceptable carrier,
Disclosed are processes for preparing a composition comprising admixing a compound
of the present disclosure, a salt, a hydrate or solvate, a crystalline form and a pharmaceutically

acceptabie carrier.

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

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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25butylsulfonyl, tert-butylsulfonyl and the like. The term "carboxamide" is intended to mean the group
-CONH2. The term "carboxy" or "carboxyl Is intended to mean the group -CO2H; also referred to
as a carboxylic acid group. The term "cyano" is intended to mean the group -CN. 30The term "C3-C7
cycloalkoxy')'(Y? |F1%r‘|3 ‘{()) mean a saturated ring radical containing 3 to? @H%ﬂ@faﬂ%ﬁy bonded to

an oxygen atom. Sonkigeralnples ihehsddicytlopropyhedt woyclohutyte0 theyslopentampPepeyslohexy1-0-
and the like. The,SQrmun CAGAGEYGI0R e 5&&5@@% %é@t&m&@&itﬂ%mlcm containing 3 to 7

carbons. Some embodiments contain 3 to carbons. Some embodiments contain 3 to 5 35carbons.

Some embodiments CARHES BMR3S LEPHEH Sy R e BB iR R RERBAIAT S k-3 arbons. Examples
include cycloprepsliybycishutyliztioidpeniylreyiclahesyiveireteheptylpling tiiehliley MéDyl
2010/011316PLTiAL32 0RMIN4AB thyt ThErRISky G 2G4 Ralnalkexyiésd 1te. fl}%?é?at% C1-Cé

haloallcyl, as d ﬂ{Er%ed herein, WhIChil: dlrec attached to an oxy en atom. Examples include, but are
not limited to, O?S%e]fﬁ%{? SRRLEOTISRBR) 2 % 9&?&8? ?oﬁg?ﬁﬂ‘ffﬁ%e”’fﬁﬁr)??and the like.
The term "Cl- C‘@lh&léan@ﬁlsqﬁtended to mean an C1-C6 alkyl group, defined herein, Swherein the

alkyl is substituted Wlﬂ?g*ﬂ?é‘ﬂ%ﬁ&lx@ﬁeg&é@g@ﬁtﬁh@ié@cﬁ%é%lhﬁ@&%%%%ﬁ@'{hﬁaﬁHHMn%QSt'tUted C1-C6
haloalkyl can b rggres&ﬁ%l the fo %ﬁ%”hzml whereln Lisa haloggn and"'n"is 1, 2, 3,4, 5or

6. When more thani oRe RATSgGEn ] enta (8GSTE RETHE Ffe A REPSPS &&APhnd selected

ogen |
from the Htoupreshdiulidssofluehy! él’(l’bbdsimrﬁ@ Mt@ﬁ@ﬁk@?@?ﬁ@@lﬂﬂﬁ@@%@@mmmments are |

to 5 carbons, mW%@mﬁm&M&éﬁﬁm&&ﬁmmm@ﬂim%tés@f%c%%@rbons and
some embodlm nts are 1 or 2 rbon iE Ies pf,ha oaI qlogps include, but are not limited to,

fluoromethyl, df oromePt trl Iu%%lr}ne yI C I%roé'lﬂ fluorome 2,2-trifluoroethyl, pentafluoroethyl

and the like. The ternf’ lmbaélw“@ra srafeelisyietosherec At div arwwwemhbmﬁqwm@m group.
15The term "hetedaaryt' p&pa:tamﬁed ¢onpamidsasT Iacr@mtat(camrmsw@m@mam g+ tBe14 aromatic ring

atoms thqgma¥ug§tlgn§ %]{'I gAY %]Illég,g?ali&gg Qr th _cagj‘.ed |n ?ltv(é £in ; east one aromatlc

rlng atom is a heteroatom se cte rom, 1or examp e Ut ngt |m|te %OU conS|st|ng of 0, S

and N wherem%@W&éﬁiﬂeﬁ@aﬁ6%#9%%@6&%&%%%@@&%%%@ I iR ke
embodiments edifitadticntizfouppdatemnt ciolexamnpitinfiracydnihienylikOpyafohd eimaidazalyl, oxazolyl,

thiazolyl, isoxazglyh.pyiaz@ivhisatiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridinyl, pyrazinyl,
pyrimidinyl, pyrldazm%l and triazinyl and the like. Some embodiments contain 8 to 14 rlna atoms, for

example, quinoliziny! T#RFGH AP S B SERABHATIERFSTAYE IShiharEr P GuRRLBNAS I Eunseieiny,
triazinyl, Afdolylsesomible iykpmrdaobficemgotizds pf, Fruminiz (Tap Ghthymdiend spieridihylycaebazolyl, acridinyl,
phenazinyl,  functionalization at the aromatic halogen by metal-catalyzed coupling or nucleophilic

displacement. Subsequent bromination of the methyl group affords bromide intermediates.

Figure 7 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

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 experiment which measured the ability of three
different doses of the 2™ enantiomer of compound 12 (isolated after resolution of compound 12
by HPL.C 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 afier resolution of compound 12
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25phenothiazinyl, phenoxazinyl, benzoxazolyl, benzothiazolyl, 1H-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 ringv%?ozr%]sﬂ/g}ghﬁeteroatoms selected from, for example, the grod:ﬁ: gﬁ%%ﬁ%ﬁ%?so, S, S(-0),
S(--0)2 and NRyWkiB&feimithe iasig0opEaialy substittie doadidesoripadhierenmidesoiftembodiments,
the nitrogen is RREQARNYy sLbsted it nt it 8RRy G AlkXE) Bosgmesamiegigents, ring
carbon atoms are optiig]gnall){l f&%%gtﬁ.tied V\ﬂ%} R?XO thus, formnh%a ca\rbonl}{jlS roup. In some,

embodiments, ring su BF atonis are cfﬁﬁ%u L BERTRSH Wi O%8°atome i rrlr%'iﬁg"?’;{]?ﬁiocarbonyI

group. The hetefbeyiriegrenpiibitcbo sttaotredotbnat el sy withitle 2ihepartmefaf example, ring
carbon, 3§ ringaitpegen aneoihedlilker lassma embaginRNts BhereteiaR ¥GUEAIOPS & 33.94-, 5-, 6- or
7- membered r!i][l'llg. eEgii'gl\crrg;gzlﬁl .g)fsa}r hgt ezpi%;%g!ic %\9&189- .%Ig(ge b%tﬁa&?tﬁ'?t I;rc’rpited to, aziridin-l-yl,
aziridin-2-yl, azetidin- -yl, azetidin-2-yl, aze idine -yl |ﬁerldll]|ﬁ’§f3yf, plfz)erl m-ﬁ'—yl, piperidin- WO
2010/011316PCT/USEiews/bbdcrass3-povysiyeticin diirches (SHEIA- palermior plsoit3opm sidkpholin-4-yl,
piperzin-l-yl, pipetiammd: ¢iparpanar 1k pipRZiNH Pl ditodndafyrealidipeykimyrolidin-3-yl,
[1,3]-dioxolanzfékngmgmoergpgigéﬁyl L%h%]gg%%eoglapé% Iﬂl lﬁg;%x?ghi orpholin-4-yl, azepan- 1-yl,
azepan-2-yl, azepan-3-yl, azepar.l-45§ﬁ,. tetrahydrofur n-f-ylfl,1 tetraﬁyo}r"o iran-3-y1 and the like.
COMPOUYNDS OF THigureVEfepietin differential sreppine shigsansiedBREHbemRSFRPadms to certain
compounds of fenfvdiay(ananthfias rTaeLtealyaecepthb i salis; aaly afesranddiyil giesddereof:

RUZN | LR2 OLhl0-ubialio/BorRodind 3 vt AR e M S8 dSHNIloRR 38 Aesehiideren

supra and infra. It is understood that the present invention embraces compounds, solvates and/or
15hydrates of CERPFSURGEBAEATateutically acceptable salts of compounds, and solvates and/or
hydrates of pharmacdiigicadli4 depeptabie saksop donpdysidir b eteinathernempeumdsdre2as

describedherejny.i.dhisARRIGEIRAIS AL IR faaEeS. Ak R dRKERTAR oG are, for Clarity,

described in the context of separate embodiments, may also be provided in combination in a single

20embodiment BGHYE SRR AR GTETRE LIRS of the invention, which are, for brevity, described in the
context of a single enftiwdiniédtpiay pisadXprovidie sepdiakdly mttimdpnesuitad fsubltbmbination.
All combinations, Qf thesmbadiments-Retaipnemda the ehericaoEMRg L eRrgsented by the variables

(e.9. m.n, le. . It5, X.and ) contained wilhin the generic.chemigal formulac descrineg hyein, for
example, (la), (Ic), (L% g%e)éﬂsp (ﬁ(s) gm are & Y Bt
0 of the 2™ enantiomer of compound 12 (as described in Example 1.32).

Figare 17 depicts a thermogravimetric analysis (TGA) thermogram for the Ca salt of

the 2™ enantiomer of compound 12 (as described in Example 1.32).
Figure 18 depicts a powder X-ray diffraction (PXRD) pattern for a crystal form of the

D-Lysine salt of the 1* enantiomer of compound 12 (as described in Example 1.34),
25 Figure 19 depicis a differential scanning calorimetry (DSC) thermogram for the D-

Lysine salt of the 1% enantiomer of compound 12 (as described in Example 1.34).

Figure 20 depicts a thermogravimetric analysis (TGA) thermogram for the D-Lysine
salt of the 1% enantiomer of compound 12 (as described in Example 1.34).

Figure 21 depicts a view of 2 molecule that appears to be the 1* enantiomer of

0 compound 12 (isolated after resolution of compound 12 by HPLC with a retention time of 9.1
min per the conditions reported in Example 1.29).

Figure 22 shows a general synthetic scheme for the preparation of 1,2,3 4-
tetrahydrocyclopenta[blindol-3-yl)acetic acid derivatives, via the Fisher indole synthesis.
Subsequent hydrolysis and decarboxylation affords compounds of Formula (Ia} wherein “m” is

35 1and “n”is 1.
Figure 23 depicts a powder X-ray diffraction (PXRD) pattern for & crystal form of the

L-Arginine salt of the 2" enantiomer of compound 12 (as described in Example 1.33).
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25specifically 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 thg’& £an beliésolated, characterized and tested for biological activ/i['%;bén! %ddition, all

. 13 . : . : PCT. 4765
subcombinations oqr/%e chemical groups listed in the embodiments describing such variables, as well

as all subcombinatioddeytutdenists rbticeitindieatogsaesaaitePREddhimre B0 fisthshecifically
embraced by theghasent invetibshjusbas-ibRachand Bveishsambnatign: afghemical groups and

subcombination of usgs andmedical indications was individ and explicitly recited herein.  As
used herein, "substitfﬁg(?:eig i(_:e tes ﬁwtg%rg%olgggtm one ﬁ?%%agﬁ& aﬁ?)tr%e ‘{ﬁémé %rﬁecgi%%ﬂﬁeis replaced
by a non-hydrégéafstbdtitmentiendg s sprrahbhasdsreded subsiraien: BY- WO
2010/011316PCT/USRg/004a6asgraupaadptisaneyaiert tedivalgntddhest ey Substituent or

group is dlvalefr:g &Q&Qe'} s un 8&%&0&"( atpags%gagggﬁna{%p%rm% _substltuted with another substltu_ent_ or
group. When a chemical group herein’is "substituted” it‘may have up to the full valence of substitution,

for example, a methyl group can be substituted by 1, 2, or 3 substituents, a methylene group can be

Ssubstituted by | or 2 substitue BETA JIEMPRFORIPTZOH O BUIEHINSERYILON, 3, 4, or 5 substituents, a
naphthyl groupganbe-ryRstituted by 1, 2, 3, 4, 5, 6, or 7 substituents and the like. Likewise,
"substituted with one or more substituents" refers to the substitution of a group with one substituent up

to the totdl number of SUBETAMS BrSREI S foleins Jafietiprsay ! ke Hirethigheiny Gioraser

substituted witdarvatenthan one substituent, the substituents can be identical or 10they can be different.

Compounds of the inygption, alse-Re!uig: LA omEHG, IEmS, SHEN.ARKE10E Rl JaHiamets and the like.

Tautomeric forms can be in equilibrium or sterically locked into one form by appropriate substitution. It
is understood AETHEYRAGIERIRSHIB AT 6 AFEBithiHClS Codpaedy iNEX PGt gk Yhe present
invention. 15Compounids@l thpdamecshtiaricalso of tiedegirs to pesnpkatoagsnitetivinngam the

intermedigtes anhaifinakqRMPapRdndRIRRRSHBGIIS hasealerns HaMiRG hesamgaipmIic number

but different mas%nu ers. For examﬂlefgo.to eg of hédﬁr en mglude de%er,ium d tritium. It is
understood and AR Pt Bt LEARO ShaS BYE8rRG ﬁ%ﬁ%"?&%ﬁﬁ?ﬁ% f4t&8P20tRereto may have
one or more chiellietrgevszund HEleforpleaniamabttisndrartinivetiownin oradidbtere BmMErs. The
invention is undegstood to extend to and embrace all such enantiomers, diastereomers and mixtures
thereof, including bUtﬂ%ttQ{Pn'ted to Jag ’P&%‘?@% dIt d|§0understoo tf%ag Form aeqa,gig Sdt J%Efmulae used

. . anta 18 C Mcan a mal ai co chliv C
throughout this disclosure are m%e%&'e to represent Al Indvidual nantiomers and mixtdres thereof,

unless stifted oPSREH BEeRFiSE BT OV RDRE2 TPt mdoermpibdisedhiduhvbiah does nelsome
embodiments, sarHIOUBdatit pragemi Vet areapeasentethbytpmauia (e)msdistrated
below: 30 (Ic) inhibit the intracellular responses by an agonist or partial agonist. An antagonist does not
diminish the baseline intracellular response in the absence of an agonist or partial agonist.
The term “hydrate” as used herein means a compound of the invention or a salt thereof,
25 that further includes a steichiometric or non-stoichiometric amount of water bound by non-
covalent mtermolecular forces.

The term “solvate” as used herein means a compound of the invention or & salt, thereof,
that further includes a stoichiometric or non-stoichiometric amount of 2 solvent bound by non-
covalent intermolecular forces. Preferred soivents are volatile, non-toxic, and/or acceptable for

30 administration {0 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, ete. 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 inciudes 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

15



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

some embodiments, nis 2. WO 2010/011316PCT/US2009/004265 In some embodiments,

compounds of the present invention are represented by Formula (le) as mﬁé@?ﬁ%ﬁ!‘% R3 Z R2'yv
X 4261

WO 2010/011316, . )
(le) Swherein eac Variable in Formula (le) has the same meaning as descri erein, supra and

infra. The Varifitslavintiom desneiaghndeirrsmeunss if helifpighiadinbsdithaatecedmpounds of the
present inventigavakgviapigseniedhydnadmiiladlgyasdl usiraiacsbalaik iy, inhiviharairieash variable in

Formula (lg) h%%msee %Q@&é‘{%@%@&”&&%&escnbed herein, supra and 15infra. In some embodiments, m

is 2. In some embodiments, compounds of the present invention are represented by Formula (1)
as illustrated below: R fermpndividnaldiis BEeAcdARa5M0 MBIl o dnRerHelin 458%hing as
describedshereatiies it sombckdadnds, rabbits, dogs, cats, swine, cattle, sheep, horses, or primates and most

preferably humans.

The term “inverse agonist” is intended to mean a moiefy that binds to the endogenous
form of the receptor or to the constitutively activated form of the receptor and which inhibits the
baseline intracellular response initiated by the active form of the receptor below the normal base

10 level of activity which is observed in the absence of an agonist or partial agonist, or decreases GTP
binding to a membrane. In some embodiments, the baseline intracellular response is inhibited in the
presence of the inverse agonist by at least 30%. In some embodiments, the baseline intracellular
response is inhibited in the presence of the inverse agonist by at least 50%. In some embodiments,
the baseline intracellular resporise is inhibited in the presence of the mverse agonist by at least 75%,

15 as compared with the baseline response in the absence of the inverse agomst.

The term “modakate or modulating” is intended to mean an increase or decrease in the
amount, quality, response or effect of a particular activity, function or molecule.

The term “pharmaceutical compositior” is intended to mean a coinposition comprising
at least one active ingredient; including but not limited to, salts, solvates and hydrates of

20 compounds of the present invention, whereby the composition is amenable to investigation for a
specified, efficacious outcome in a mamm! (for example, without limitation, 2 human). Those of
ordinary skill in the art will understand and appreciate the techniques appropriate for determining
whether an active ingredient has a desired efficacious outcome based upon the needs of the artisan.

The term “therapeutically effective amount” is intended to mean the amount of active

25 compound or pharmaceutical agent that elicits the biological or medicinal response m a tissue,
system, animal, individual or human that is being sought by a researcher, veterinarian, medical
doctor or other clinician, caregiver or by an individual, which includes one or more of the
following:

{1) Preventing the discase, for example, preventing a disease, condition or disorder in

30 an individual that may be predisposed to the disease, condition or diserder 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

20



The Variables Y and Z 25In some embodiments, Y is N or CRl and Z is N or CR4. In some
embodiments, Y is N and Z is N. In some embodiments, Y is N and Z is CR4. In some embodiments, Y

is CRI and %’ y Wa 2010/011316 In some embodiments, Y is CRI angt£ isSafRolagsome
embodimen iS n some embodiments, Y is CR'. In some embodiments, Z is N. 5In,. some

embodiments, Z is Cf8) festirrasg Groioeuodsr PHERS GO ferine plisstie ORI AL is selected
from the group:cansistingapihk i GkiBalkmr Gl ialiyk falChalleyimminmiagpdadlkylsulfonyl, CI-C6
alkylthio, carb(%xamédgdn ang, %330 % ELOC¥§$9%¥KQ¥% &%0(1%7 ;xg&g@l?gg%g@@ oalkoxy

C,- C6hal‘oallc alogen, eteroary and heterocyclyl, wherein said 6 alkyl and CI-C6 alkoxy are
each optionally _substituted with one or two substituents selected from C3-C7 cycloallcyl and halogen.
In some embodiHEMIS; A€ SeiasRrORDTY tOR RAaDpdnsisting of H, CI-C6 alkoxy, CI-C6 alkyl, CI-C6

alleyarmino, CI-Coalylsplfgmy €1566.310y IhinaAbRAMIR YRGB CL tosuclnallary. C3-CT
cycloallcyl, CI-C6 haloalkoxy, oallc%%{walo en, heteroatyl and heterocgcm1 \g/her%n said

CI-C6 alkyl anﬁt@lhﬁ%lﬁi’ﬁg&)?é‘f’é’@%’r’l Biftio 8 3ith OREHIRE TR e ORI S o Up. In some
embodiments, 4&¢ istd# oarEir€ Sohalonbieiiménts amé te MipotiinsentssoReisntodoknisemed embodiments, le

is trifluoromethyl The BIOURESnclude MRS ARRGJIREARy R isopsigctesk e thesgigyp consisting of
H, Ci-C6 alkoxy, Cr C6 al gl CI-Cs aIIcyIamlno CI-C6 allcylsulfonyl, CI-Cs allcylthio, carboxamide,

cyano, C¥.C7 F8RYeIafkERY e & ibalicyl, C7-C6 haloalkoxy, CI-Cs haloalkyl, halogen,
heteroaryl and hetercByclstnifietisiadidsOreGBhtkyicand BREY el kssnphndcarien efitignally substituted

with one or twQ.substillients selRatedbirerhbtimértysioalsyd amsbhala@Rtmbodiments are 1 to 4

carbons, some embodiments are 1 to 3 carbons and some embodiments are | or 2 carbons.

Examples of an alkyl include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl,
15 sec-butyl, isobutyl, fert-butyl, pentyl, isopentyl, tert-pentyl, neo-pentyl, 1-methylbutyl [i.e.,

-CH(CH,;)CH,CH,CHS,], 2-methylbutyl {i.e., -<CH,CH(CH)CH,CHa], n-hexyl and the like.

The term “C,-Cg alkylamino” is intended to mean one alkyl radical attached to an -NH-
radical wherein the alkyl radical has the same meaning as described herein. Some examples
include, but are not limited to, methylamino, ethylamino, n-propylamine, isopropylamino, n-

20 butylamino, sec-butylamino, isobutylamino, fert-butylamino and the like.

The term “C;-Cs alkylsulfonyl” is intended to mean a C,-Cgalkyl radical attached to the
sulfur of a sulfone radical having the formula: -S(O),- wherein the alkyl radical has the same
definition as described herein. Examples include, but are not limited to, methylsulfonyl,
ethylsulfonyl, n-propylsulfonyl, iso-propylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl, iso-

25 butylsulfonyl, ferf-butylsulfony! and the like.

The term “carboxamide” is intended to mean the group -CONH,.

The term “carboxy” or “carboxyl” is intended to mean the group -CO,H; also referred
to as a carboxylic acid group.

The term “cyano” is intended to mean the group -CN, J

30 The term “C;-Cy eycloalkoxy” 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; eyeloalkyl” 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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In some embodiments, R2 is selected from the group consisting of H, CI-C6 alkoxy, CI-C6 alkyl, CI-Cs
allcylamino, CI-C6 alkylsulfonyl, CI-C6 alkylthio, carboxamide, cyano, C3-C7 30cycloalkoxy, C3-C7

cycloallcyl, C;-%%hﬂz%g,?%i(gxy, CI-C6 haloalkyl, halogen, heteroaryl and he};erlg)cgg(lxlg,/{}/(\ﬁlz%gein said CI-C6
alkyl and e afkoxy are each optionally substituted with one C3-C7 cyc?oé“cy group. In some

embodiments, R2 is Séletstedl o tdogibery Consiatiisd iy bind. Gll@bHate ditory kamdn,
Cl-C6haloallcyl gl i sameembadimentsx Ranstsalastesh ko mohe draup sensistiiagf H, cyano,
trifluoromethox% nd triﬂgorom‘ th%!i IQt 0me, 3%%1 JE?&%%E’ R26L§alﬁlﬁ0¥yﬁ oxy and the like
2010/011316PC T10783T0Y04 285 TR sons &ibo iments, ﬁZﬁs cyano. TEHAE e odiments, R2 is

trifluoromethoxy. In sdhsecembfodtmbtieaid is witsmeay T hesakoLigrms. definerdsrrie,
embodiments, RZisseleatgdiframstheeg oupreansistinghalbibnGl +© fiplkaxytibdGhatkyl RilyCo
allcylamino, C1-C6. alkylsulfonyl, ¢ 1-C6 allcylthio, carbaxamide, eyano, C.3-C7 cycloalkoxy, C3-C7
cycloallcyl, 03%%62?1%%%%?{01{ ?%i%&cﬁa%arﬁ%yﬁs A c(?g{) %}eﬁfgt“é‘%%%?ﬁ'ﬁ‘d %}gﬁglr]olé))/éc?)?f,%f\xﬁ%)r/ein said

C1-C6 alkyl anthtinCBdikbRy hrece Ach tntiperaliiea mpe titlred wWitkictine TodriaeersuBEhedats selected
from C3-C7 cyelarlkybane-halgpeiected frbhsbmerembadimgnisiRssisaleaethironotie group

consisting of H é’;‘}%%%ﬁ’o?‘!‘l‘("?é@f’%% %gb%@ﬁl

Sl llevlamina,Gd (8 alindsulionyl, Garhexamide,
oyano, La<! cycloa gﬁs C1-C6 ha Oalhi’ogfy,eél-é)éﬁg%ﬂ%;ﬁ Ralogen, heteroaryl

Y, .
and heterScyclyPipRehafecil €2 108 hmyromane 1eesakelipars vadnoptiobei Sipaitttdd with one
or two substituasitalkbseteptadciodm bt Aot Viehiradl oy fainchaibgadifluorotie some farmbedibyents, R3 is

selected from the arauR caRSIINg of LAk o L CAMY GLRE alkylamino, C1-05

allcylsulfonyl, C1-C6 allcylthio, carboggam“ide, cyano, C3-C7 cycloalkoxy, C3-C7 cycloallcyl, C1-C6
haloalkoxy, C1-C6 halG&liEyr FAlgen. HetaBark FmfHHTsED A EPam JERIE 2. ¢98%kyl and

C1-C6 alkoxy arewpach optionally substituted with one 20C3-C7 cycloalkyl group. In some

embodiments, R3 is Sﬁk@%ﬁg‘fﬁg{mﬁﬁyﬁmlﬁp{&@@&@mxpmf&éﬁ%@%%Fgfym%n%@,!{glmﬁ@-m ,
cycloallcyl, CI-C6 haloalkoxy, Cl-C6haLoaIkyI, halogen and e_terocyégt;‘i .In cr)ime embodiments, R3 is

yl. |
selected from tASBIOUBESHES Y BrLERLIEE A ERFHRE (15T RE i ﬁegf%srea BEYOHIEHNAR, chioro,
cyano, cyclobulyistoyeletemeyk; uyskipentyl heteroatom selected from, for example, but not limited to, the

group consisting of O, S and N wherein the N can be optionally substituted with H, C,-C, acyl
or C,-C; alkyl. Some embodiments contain $ to 6 ring atoms, for example, furanyl, thienyl,

20 pyrrolyl, imidazolyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thiadiazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl and triazinyl and the like.
Some embodiments contain § to 14 ring atomns, for example, quinolizinyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyi, quinoxalinyl, triazinyl, indolyl, isoindolyl,
indazolyl, indolizinyl, purinyl, naphthyridinyl, pteridiny], carbazolyl, acridinyl, phenazinyl,

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

The term “heterocyclic” or “heterocyclyl” is intended to mean a non-aromatic ring
containing 3 to B ring atoms wherein one, two or three ring atoms are heteroatoms selected
from, for example, the group consisting of O, §, 5(=0), S(=0), and NH, wherein the N is

30 optionaily substituied as described herein. In some embodiments, the nitrogen is optionally
substituted with C;-C4 2eyl 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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25cyclopentyloxy, cyclopropyl, cyclopropylmethoxy, cyclohexylmethyl, 3,3-difluoropyrrolidin-I- yl,
ethylamino, isobutyl, isopropoxy, methylsulfonyl, neopentyl, propyl, pyrrolidin-I-yl, 1,2,3- thiadiazol-4-yl,
trifluoromethoxy and trifluoromethyl. In some embodiments, R3 is selected from the group
consisting of' ,28r11?(){3r1()1,3%:‘§/clobutyl, cyclohexyl, cyclopentyl, cyclopropyl, 3P ! H?&S‘F%’B%%% idin-I-yl,
isobutyl, isoprobpxyirstiiedns mydrobedipyd spyresibivin-3y iriflerohotnethidxyrarartiifiovoenetdsl. In some
em bodimsn;s, B,%iﬁeﬁin“?—?@ﬁ??sﬁfﬂh?ﬂ!%ﬂﬁdiﬁ@—ﬁ gbllﬁfmmz%qm@r@m?@imqm@rm&gyclobutyl- In
some embodiments, .R3 is.cyc .35In som odiments, R3 is cyclopentyl..In. some
cbodiments, By A T R o R B A ol GRSl WO
2010/011316PETr32ba970u>8h drrRve b inbauimewen-Relistebpimiun-3ohadiitdddiments, R3 is
isopropoxy. In some embodiments, R3 is neopentyl. In some embodiments, R3 is propyl. 5In some

embodiments, éél\:mﬁ&qygl&l mﬁﬁ@mdiment& R3 is trifluoromethoxy. In some

embodiments, s trifluoromethyl. In some embodiments, R3 is carboxamide. In some embodiments,
R3 is cyano. 10In so@@%ﬁdﬁ?ﬁ%ﬁm@ﬁ?@%mﬁﬁqﬁiwﬁ@@m imgem & ppd
cyclopropylmetiamyadeusame:ereadingn) solRdeisaty tlahaxyinaedtyl. In some embodiments, R3 is
ethylamino. In some embodiments, Iﬁg is inethylsulfonyl. 15In some embodiments, R3 is
1,2,3-thiadiazol-4-yl. The Group R. Sgme embodiments, R4 is selected from the group
consisting of FE, CI-C6alkoxy, Cr CqQ {, E1-CB alleylam ]
carboxamide, cyano, C3-C7

10 (Ta)

wherein:
m, n, R%, R?, Y and Z have the same definitions as described herein , supra and infra.
1t 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 exarmple, (Xa}, (Ic), T}, (Xg), (I%), (Ik), (¥m) 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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cycloalkoxy, C3-C7 cycloallcyl, C1-C6 haloalkoxy, C1-C6 haloallcyl, halogen, heteroaryl and
20heterocyclyl, wherein said C1 -C6 alkyl and C1-C6 alkoxy are each optionally substituted with one
or two substituents selected from C3-C7 cycloalkyl and halogen.  In some embodiments, R4 is
selected froMt Wé”gf%’df)i?:onsisting of H, C3-C6 alkoxy, CI-C6 alkyl, C1-C]§:§IJE§?§W%‘?@1-C6
allcylsulfonyl, Glu@g = kylthioo cartox aimitiat- AYbeno hE&B@ ey loaikorys GRS, dyoloadlcyl, C1-C6

haloalkoxy, ClucR-balpalyinialeast fairreaiard JaialsiRekaivibereinaaidfel-£6 alkyl and
C1-C6 alkoxy af:gle eaclh oeti%nallt}/,sgb%tlttlltj&te ,,V,\{Ith one C3-g:7mcycl‘i)all%l’fgroup. _In some
embodiments, RIS S SIRREGTHON e SGroth oReidmiG Br e U S e B RAiSHIExPand c1-c6
haloalkyl. In soffreitsotthelauRdaisbs sibetigdeftbim tReogPoupstonsistimgetiyHrcyanp @nt«C1-C6
36;|haloallcylr-] smta@mfiagmaoﬂmwlmaﬂa i@léalﬁga&%g éﬁﬂ%@%&f@%ﬂé@lﬁp{]iﬁ??o@fs”, cyano,
trifluoromethoxy and trifluoromethyl.  In some embodiments, IS selected from t roup
consisting of H%{J%tégn%nésh?ﬂ?rﬁ% ?(ﬁ%’@ﬂﬁ/al'} %?lﬁggténr%%gg r%c%?m‘éétsli’ Efjlssug—sit.]tfﬁ’}st%?ﬂgtgﬁﬁ((%diments,
R4 is cyano. Intdvisce nathstitiehisthronsi srimfitsorbmiatnys” wias 20te/aheB18Reiy@sa0e91004265 In
some embodimgetshigtistrithier ﬂ@ﬁh@%&%ﬁ@ﬂ&@@mﬂiﬁﬁmﬁé alioﬁ@ﬁi&}?@?ﬁ}d@%&ﬁ&ﬁ of the

resent inventi erfain.to. ¢ ounds.selected from 5compounds of Formula.(la), an
gharmaceuticaﬁ@egc%%r&lgﬁfes%gs}ts,t%%‘f‘\’/lgﬁ-:rpsorgrt%a W%ergfeénﬁﬁeeonr%o , W Sélrtéjfrﬁl?sr%a?séi l(2:1)‘? Czhl S1or2;Yis
N or Cle 140z 84X @ B3R or C1-C6 haloallcyl;

Compounds of the invention also include tautomeric forms, such as keto-enol tautorners
and the like. Tautomeric forms can be in equilibrium or sterically locked into one form by
appropriate substitution. It is understood that the various tautomeric forms are within the scope
of the compounds of the present invention.

i5 Compounds of the invention also include all isotopes of atoms occurring in the
intermediates and/or final compounds. Isotopes include those atoms having the same atomic
number but different mass numbers. For example, isotopes of hydrogen include deuterium and
tritium. '

It is understood and appreciated that compounds of Formula (Ia) and formulae related

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:
R __Z
RzI‘v l\/‘)@(@}\”‘i
N OH
30 H

(Ie)
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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R2 is selected from the group consisting of H, cyano, C1-05 baloalkoxy and CI-Cs haloallcyl; it
is selected from the group consisting of H, CI-C6alkoxy, C1-C6 alkyl, C3-C7 15cycloalkyl, C1-C6
haloalkoxy, C1-C6haloalkyl, halogen and heterocyclyl; and R4 is selected from the roup consisting of
H, cyano an%i‘l%‘ﬁ%%ancw. Some embodiments of the present invenﬁgﬁigg%?g%g%ngmpounds
selected from  comipseme srofcoramtiactiapands phirnsseteaiyiacoe ptotshental ey Boiwates and
hydrates 20theyaphs wherak waisior 2, nis 1 or 2; Y is N or CRI; Z is N or CR4; 25le is H or
trifluoromethyl;  R2is selected from the group consisting of H, cyano, trifluoromethoxy and
trifluoromethyl, R3 is selected ft group consisting of H, chloro, cyclobutyl, cyclohexyl,
cyclopentyl, cyclopropyl, 3,3-dif|uoro§ﬁol' in-l¢yl, isQbu @ ropoxy, neopentyl, propyl, 30pyrrolidin-
1 -yl, trifluoromethoxy and trifluoror#ethy?f and R4 : ] Atheogroup consisting of H, cyano
and trifluoromethyl. Some embodiments of the~f idn pertain to compounds selected
. )
from compounds of Formula (1k) and pharmaceutically acceptable Salts, solvates and hydrates
35thereof: WO 2010/011316PCT/US2009/004265 (herein: Y is N or CR'; 5Z is N or CR4; R'is H or
CI-Cs haloglicykhereiF@ds weigntad fiomibagiaumeonsistinging K cyamed &G0 haaalkexy and CI-C6
haloalkyl; R3 isl_%%ected from the group consisting of H, C,-C6 alkoxy, CI-C6 alkyl, CI-C6

The Variable “m”

In some embodiments, mis 1.

10 In some embodiments, compounds of the present invention are represented by Formula
{Ig) as illustrated below:
RY__Z
I/ ]\/
O
N OCCQWK
N n OH
H
(Ig)
wherein each variable in Formula (Ig) has the same meaning as described herein, supra and
15 infra.

In some embodiments, m is 2.

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

RS, _Z

T

RZ \Y OM
N
H

{li) as illustrated below:

N OH
20 (Ii)
wherein each variable in Formula (It) has the same meaning as described herein, supra and
infra.
The Variables Y and 7,
25 In some embodiments, Y is N or CR' and Z is N or CR*,

In some embodiments, YisNand 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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10allcylamino, CI-C6 allcylsulfonyl, carboxamide, cyan, C3-C7 cycloalkoxy, C3-C7 cycloallcyl, CI-C6
haloalkoxy, Cl-C6haloalkyl, halogen, heteroaryl and heterocyclyl, wherein said CI-C6 alkyl and
Cl-Cé6alkoxy. are each oPtionaIIy substituted with one or two substituents selected from C3-C7
cycloallcyl and r%:?ifo“’é’élr?; %nd_ R4 is selected from the group coﬁgg{ﬁ%ug?/ ﬂ'f%ﬁfam,
C,-C6haloalkoxy and EsorsCetmaiowtitylY is CRomdZenfBbdiments of the present invention pertain to
compounds selected fragme RGO osmula (1k) and pharmaceutically acceptable salts, solvates
and hydrates thereof:, wherein: Y is Hgiscgi%;. Z is Nor CR4; 25R' is H or CI-C6haloallcyl; R2is

selected from the groups%rg?lg}% Frcliémoe%l cyano, CI-C6 haloalkoxy and CI-Cs haloallcyl; R3is

selected from the grolpseBnertnsgsrEst, 4586 alkoxy, CI-C6 alkyl, C3-C7 cycloallcyl, CI-C6
haloalkoxy, CI-Cs halpaliak dmdegernand hetefocyclyl; and 30R.4 is selected from the group
consisting of H, cyano and CI-C6 haloallcyl. WO 2010/011316PCT/US2009/004265 Some
embodiments of the present invention pertain to compounds selected from compounds of Formula (1k)
and pharmacediesiieaeEeptable salts, solvates and hydrates thereof: wherein. Y is N or CR."; Zis N
or CR4; R? is H or triflnesasaibyidaisiRseleclatkirotmtihe guypoenRsigisTHOCHC oymag, C,-

trifluoromethoxy and; ¢ ¢, aliylamino, C,-Cq alkylsulfonyl, C;-Cg alkylthio, carboxamide, cyano, C5-C,

10 cycloalkoxy, Cs-Cs cycloalkyl, C,-Cs haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and
heterocyclyl, wherein said C,-Cq 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,-C; alkoxy, C;-
Cs alkyl, C,-Cs alkylamino, C,-C; alkylsulfonyl, C,-Cg alkylthio, carboxamide, cyano, C:-C,

15 cycloalkoxy, Cs-C; eycloalkyl, C,-Cg haloalkoxy, C,-Cs haloalkyl, halogen, heteroaryl and
heterocyelyl, wherein said C-Cy alkyl and C,-C; alkoxy are each optionally substituted with one
C3-Cy cycloalkyl group.

In some embodiments, R' is H or C;-Cs 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;-C; alkoxy, C;-

Cs alkyl, C;-Cq alkylamino, C;-Cs alkylsulfonyl, C,-C4 alkylthio, carboxamide, cyano, C;-C
25 cycloalkoxy, C;-C, cycloalkyl, C,-C; haloalkoxy, C,-C, haloalkyl, halogen, heteroaryl and
heterocyclyl, wherein said C,-C; alkyl and C,-Cs alkoxy are each optionally substituted with one
or two substituents selected from C,-C; cyclealkyl and halogen.
In some embodiments, R? is selected from the group consisting of H, C,-C; alkoxy, C;-
Cs alkyl, C,-Cg alkylamino, C,-Cg alkylsulfonyl, C,-C; alkyithio, carboxamide, cyano, C5-Cy
30 cycloalkoxy, C.-C; cycloalkyl, C,-Cs haloaikoxy, C,-C¢ haloalkyl, halogen, heteroaryl and
heterocyclyl, wherein said C;-Cg alkyl and C;-C; alkoxy are each optionally substituted with one
C;-C; cycloallyl group.
In some embodiments, R? is selected from the group consisting of H, cvano, C,-C;
haloalkoxy and C,-Cg haloalkyl.
35 In some embodiments, R? is selected from the group consisting of H, cyano,
trifluoromethoxy and trifiucromethyl.

In some embodiments, R? is H.
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trifluoromethyl; R? is selected from the group consisting of H, carboxamide, chloro, cyano,
cyclobutyl, cyclohexyl, cyclopentyl, cyclopentyloxy, cyclopropyl, cyclopropylmethoxy, cyclohexylmethyl,

3,3-difluoropyrralidin-I-yl, ethylamino, isobutyl, isopropoxy, 15methylsulfo ent ropyl,
pyrrolidin-1-y ?ﬁ%,@%ﬁ?&%iazol-#yl, trifluoromethoxy and trifluoromethyl; £%%/‘H§2%%ﬁ&|)g%§ected from
the group consisting &f $dmeyamhodiritiarBhettiony and trifluoromethyl. 20 Some embodiments of

the present inventionpestain e cempaunds sefastesdrary compounds of Formula (1k) and
pharmaceutically acceptable s?cl)%sl solvaé@s %_lnfg hg)dréat,tn Fthereof, wherein: Y is N or CR]; 25Z is N or

: e
CR4; RlisHor trifluorcsi{r’ﬁnégtﬁ?, MRS 15 Selected from the group consisting of H, cyano,

trifluoromethoxy and trifluoromethyl; R3 is selected from the group consisting of H, chloro, cyclobutyl,
cyclohexyk 30cpdenapykicyclopropyl, 3,3-difluoropyrrolidin-1-yl, isobutyl, isopropoxy, neopentyl,

propyl, pyrrolidin-1 -y, trifluorometho ad trifluoromethyl; and R4 is, sele from the group
consisting of H, cyan(gh and tr dp%grglrﬁlgﬁﬁ% lW%‘fﬁcgﬁ%%ﬁ%uﬁéﬁniﬁtglgggéq%b%né%my ome
embodiments ¢t bfesertiirattion-péraiiteiombbutdiisdibcsahommidnfysimés6f Formula (Im)
and 'pharmacetiitaliyorgcaptableisakis, solvateakskiytratesithrredialoget) @eifaryl a2 is selected
from the group,consisting. of 11, ¢ ,Cls ko nd.Cl-C5 hal nal ' ected from
the group cons?g%rr\%‘:}g}yl}?,‘%?%g %{1 %ﬁ;q?g %lllgg%%%yfﬁéﬁ}lé?%%qi%g cﬁ%@ﬁ%%@%ﬁé}% e?l%ﬁ%%%onyl,
carboxaniftle, Qjdrpsestiesre e dgm €3 yycloalkyl and halogen.

In some embodiments, R® is selected from the group consisting of H, C;-Cs alkoxy, C;-
C¢ alkyl, C-Cg alkylamino, C,-C; alkylsuifonyl, carboxamide, cyano, C;-C; cycloalkoxy, C3-C4
cycloalkyl, C;-Cs haloalkoxy, C;-Cg haloalkyl, halogen, heteroaryl and heterocyclyl, wherein
said C,-Cs alkyl and C,-Cg alkoxy are each optionally substituted with one or two substituents

i5 selected from Cs-C; eycloalkyl and halogen

In some embodiments, R’ is selected from the group consisting of H, C,-Cs alkoxy, C,-
Ce alkyl, C,-Cs alkylamino, C,-C; alkyisulfonyl, C,-Cs alkylthio, carboxamide, cyane, C3-C,
cycloalkoxy, C;-C; eycloalkyl, Cy-Cs haloalkoxy, C,-Cq haloalky!, halogen, heteroaryl and
heterocyclyl, wherein said C,-Cy alkyl and C;-Cy alkoxy are each optionally substituted with one

20 Cy-Cy cycloatkyl group.

In some embodiments, R? is selected from the group consisting of H, C,-Cg alkoxy, C;-
C;s alkyl, C3-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-yl, 1,2,3-
thiadiazol-4-yl, triftuoromethoxy 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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cycloallcyl, C1-05 haloalkoxy, Ct-C6 haloalkyl, halogen, heteroaryl and heterocyclyl, wherein said
C1-C6 alkyl and C1-C6 alkoxy are each optionally substituted with one or two substituents selected
from C7-C7 cycloallcyl and halogen. 15Some embodiments of the present invention pertain to
compounds‘géggfg’gia;o% compounds of Formula (Im) and pharmaceuticpaqgfg%zég?f?é)ﬁ@salts, solvates
and hydrates thereof:In 20whmbeitiments, R itsissblérted from the group consisting of 11, cyano, CI-C6

haloalkoxy and C1-Cérhalnadieybianss, R°R3idspeglested from the group consisting of I-1, CI-05 alkoxy,
CI-05 alkyl, C3-C7 cycloallcyl, g]d:CG h Qalkog, Cll-C6 haloallcyl, halogen and heterocyclyl. 25
9 (=} ?g

. e odimentis . 15 e .
Some embodiments of the preseni.mlnvén ionp Mo compounds selected from compounds of

Formula (Im) and pha¥nseree atbadineredbtipteordits, solvates and hydrates thereof: WO
2010/011316PCT/USEOQMOO4AEEnentdR @y rolidin-1-yl R2 is selected from the group consisting of H,
cyano, trifluoromethogs%lqg 5trr;flhlorome1£hyl;maﬁ1§im eHl.S is selected from the group consisting of H,

carboxamide, chloro, cyano,e(rznyglolglﬁ%tﬁ,’ C ohexyﬁr%yc?(})%éntyl, cyclopentyloxy, cyclopropyl,

C

cyclopropylmethoxy, &yésemhadensyts. R 3vdmlieropirtolidin-1-yl, ethylamino, isobutyl, isopropoxy,
methylsulfonyl, neopemtydmp apyldipyate] Rinskeybdkdnddthiadiazol-4-yl, 10trifluoromethoxy and
trifluoromethyl. Sogg?%m{p]g%meggg ,cﬁatge resent invention pertain to compounds selected from

compounds of Formu P armaceuts gfl(i/ acceptable salts, solvates and hydrates thereof,

wherein: 15R2 is selePt&dmR6HPAEGTEuB coRSSRSBIEPH; cyano, trifluoromethoxy and trifluoromethyl;
and  12.3is selected foomeihien ¢ et (RTisistighebiimetiam, cyclobutyl, cyclohexyl, cyclopentyl,

cyclopropyl, 3'3'diﬂU%PM&%MQ&%XH%E%&&%@QQW'. neopentyl, propyl, pyrrolidin-I-yl,
trifluoromethoxy and trifluoromethyl. 5. _
In some embodiments, R” is ethylamino.
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;-
Ce alkyl, €,-Cq alkylamino, C,-Cs alkylsulfonyl, C,-Cs alkylthio, carboxamide, cyano, C3-C;
cycloalkoxy, C;~Cy eycloalkyl, C;-Cs haloalkoxy, Ci-Cg haloalkyl, halogen, heteroaryl and
20 heterocyclyl, wherein said C;-C; alkyi and Cy-Cs 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;-
Ce alkyl, C-Cs alkylamino, C-Cs alkylsulfonyl, C,-Cs alkylthio, carboxamide, cyano, C;-C4
cycloalkoxy, Ci-C7 cycloalkyl, C,-Cs haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and
25 heterocyclyl, wherein said C,-C; alkyl and C,-Cg alkoxy are each optionally substituted with one
C5-C; cycloalkyl group.
In some embodiments, R* is selected from the group consisting of H, cyano, C;-Cs
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 sorne embodiments, R* is H.
In sorme embodiments, R* is cyano.

In some embodiments, R* is trifluoromethyl.
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20Esters and Prodrugs One aspect of the present invention pertains to compounds of Formula
(Ha) as synthetic intermediates useful in the preparation of compounds of Formula (la) and/or
prodrugs useful for the delivery of compounds of Formula (la): R3Z 0 25r§‘H,aEz m,n, R2, R3,Y,Z
and W have e Same dfinitions as described herein, supra and infra, a & %S%}%TE’ 5aIkyI. One
aspect of the present inventionbpéntzins R sorivommetthofy-ormula (Ha). In some embodiments, R5 is
ethyl. 30In some embodiments, R5 is tert-butyl. WO 2010/011316PCT/US2009/004265 For
brevity, it is aqugrcia};[ieg m&tnalloogthe embodiments described herein, supra and infra, that relate to
the common varabies Shared between Compounds of Formula (la) and (Ha) namely, m, n, R2,122, Y,
Z and W, apply to Cofrfseaehedrasalifes grayytisyaniontpripinérecamennigididitstrdl josisclosed
herewith véith spegiialaferessauloEgrmiatani-blang aspeabel e, piesestivgatian pertains to
compounds of E}%;{ggylghg;le?%as synthetic intermediates useful in the preparation of compounds of
Formula (Ia). One aspect of the present invention pertains to compounds of Formula (11a) as esters of
compounds, describet! &nd°sRown herein, such as compounds in Table A, where R5 is ethyl. One
aspect of the present iinv¥entign pertains to compounds of Formula (Ha) as esters of 10compounds,
described and shown yiergin, Eﬂc,h as compounds in Table A, where R5 is tert-butyl. One aspect of the
present invention pertains to corjp’pounds of Formula (Ha) as prodrugs useful for the delivery of
compounds of Formula fid)er CRGne aspect of the present invention pertains to compounds of Formula
(Ha) useful as prodrugs affcenpayhasaisEormula (la). 15  Some embodiments of the present
invention include every:qompIRAel.AhoRs BloBIRNE-G TR AL Eptesiadlian he &llawing aroup
shown in Table A. 20 25Table A Cmpd No.

haloalkyl;
R’ is selected from the group consisting of H, C,-Cg alkoxy, C,-Cs alkyl, C4-C5

1 cycloalkyl, C,-Cg haloalkoxy, C,-C¢ haloalkyl, halogen and heterocyclyl; and

Lh

R* is selected from the group consisting of H, cyano and C;-C; haloalkyl.

Some embodiments of the present invention pertain to compounds selected from
compounds of Formuia (Ea) and pharmaceutically acceptable salts, solvates and hydrates
20 thereof, wherein:
mislor2;
nislorl;
Y isN or CR};
Z is N or CR*:
25 R' is H or trifluoromethyl;
R? is selected from the group consisting of H, cyano, triflucromethoxy and
triflusromethyl;
R? is selected from the group consisting of H, chloro, cyclobutyl, cyclohexyl,
cyclopentyl, cyclopropyl, 3,3-diflucropyrrolidin-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 triftuoromethyl.
Some embodiments of the present invention pertain to compounds selected from

compounds of Formulz (1k) and pharmaceutically acceptable salts, solvates and hydrates
35 thereof:
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Chemical Structure Chemical Name NC SO N H. OH (87-2-(7-(3-cyano4-
iIsopropoxybenzyloxy)-1,2,3,4- tetrahydrocyclopenta[b] indo1-3-yl)acetic acid 2 4111 a W 0 io 0 OH
2'(7'(4'Cyd%98)%%6/301 Qrifluoromethyflbenzyloxy) -1,2,3,4- tetrahydrocycl}ggentaLQ‘l)}nglgﬁls-S-yl)acetlc

y 1316 TUS2
acid
R 7
I/ l/
') O
RZTY Q
N OH
H
(Ik)
wherein: |
Y is N or CR’;
5 Z is N or CRY;

R'is H or C;-Cg haloalkyl;
R?is selected from the group consisting of H, cyano, C,-Ce haloalkoxy and C;-
Cs haloalkyl;
R’is selected from the group consisting of H, C-Cy alkoxy, C,-Cs alkyl, C,-Cs
10 alkylamino, C,-Cs alkylsulfonyl, carboxamide, cyano, Cs-C; cycloalkoxy, Cs-Cq
cycloalkyl, C,-C; haloalkoxy, C,-C; haloalkyl, halogen, heteroaryl and heterocyclyl,
wherein said C;-Cs alkyl and C,-Cq alkoxy are each optionally substituted with one or
two substituents selected from Cs-C5 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

Ra\fZ

o

R? Yj\/og‘@\i
N OH
H

(1K)

thereof:

20

wherein:
Y is Nor CR};
Zis N or CR*
25 R'is H or C,-Cg haloalkyl,
R?is selected from the group consisting of H, eyano, C,-Cg haloalkoxy and C;-Cq
haloalkyl;
R’ is selected from the group consisting of H, C,-C; alkoxy, C,-C; alkyl, Cs-Cy
cycloalkyl, C;-Cs haloalkoxy, C,-Cs haloalkyl, halogen and heterocyelyl; and
30 R‘is selected from the group consisting of H, cyane and C,-C haloalkyl.
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Cmpd No. Chemical Structure Chemical Name 3 a illi NH H 0 OH (R)-2-(7-(4-cyclopentyl1-3-
(trifluoromethylThenzyloxy) -1,2,3,4- tetrahydrocyclopenta[b] indo1-3 -yl)acetic acid 4 CN FFO 111 10 0

0 OH 2-(7- (3 Yane: 851 A 3(trlfluoromethoxy)benzyloxy)

PCT/US2009/004265
Some embodiments of the present invention pertain to compounds selected from

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

thereof:
R __Z
t‘; OH
5 (1k)

wherein:

Y isNor CR';

Zis N or CR";

R’ is H or trifluoromethyl;

10 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,
cyclobutyl, cyclohexyl, cyclopentyl, cyclopentyloxy, cyclopropyl, cyclopropylmethoxy,
cyclohexylmethyl, 3,3-difluoropyrrolidin-1-yl, ethylamino, isobutyi; 1SOPIOPOXY,

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, cyane, 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:
YisNor CR;
25 ZisNor 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, cyciobutyl, eyclohexyl,
30 cyclopentyl, cyclopropyl, 3,3-difluoropyrrelidin-1-yl, isobutyl, isopropoxy, neopentyt, propyl,
pyrrohidin-1-yl, trifluoromethoxy and trifluoromethyl; and

R*is selected from the group consisting of H, cyano and trifluoromethyl.
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-1,2,3,4- tetrahydrocyclopenta[b] indo1-3-yl)acetic acid 5 O NC 00 . 111 0 OH 2-(7-(3-cyano-4-

iIsopropoxybenzyloxy)-1,2,3,4- tetrahydrocyclopenta[b] indo1-3-yflacetic acid 6 O NC 410 NHH 0 OH

(R)'Z'(7'(3'C\¥8r]28iéfb ﬁgl%ropoxybenzyloxy)-l,2,3,4- tetrahydrocyclopenta{)@ 1%%(2)(%-9% 4[2)(%cetlc acid 7
Some embodiments of the present invention pertain to compounds selected from

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

RB
0]
N OH
H
5 (fm)

wherein:

thereof:

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,-C; alkoxy, C,-C; alkyl, C;-C;
10 alkylamino, C;-Cy alkylsulfonyl, carboxamide, cyano, C5-C; cycloalkoxy, C;-Cy
cycloalkyl, C;-Cs haloalkoxy, C;-Cs haloalkyl, halogen, heteroaryl and heterocyelyl,
wherein said C;-Cy alky! and C,-C, alkoxy are each optionally substituted with one or
two substituents selected from C;-Cs cycloatkyi and halogen.

i5 Seme embodiments of the present invention pertain to compounds selected from

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

R3
s 0
R2 (‘/\I\Q\A
N OH
H

(Im)

thereof:

20 wherein:
R%is selected from the group consisting of H, cyano, C;-C; halealkoxy and C;-Cy
haloalkyl; and
R’is selected from the group conasisting of H, C,-C; alkoxy, C;-Cs alkyl, C-Cs
- eycloalkyl, 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 pharmaceuiically acceptable salts, solvates and hydrates

thereof:
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FF iii NC 0 ii 0 OH 2-(7-(3-cyano-4- (trifluoromethoxy)benzyloxy) -1,2,3,4- tetrahydrocyclopenta[b]
indol-3-yl)acetic acid 8 F F F F FF 0 OH 2-(7-(2,4- bis(trifluoromethyObenzyloxy) -1,2,3,4-
tetrahydrocyclo enta{@@dol-&yl)aeetic acid 9

(3 2014/0
ey
O 8]
R2 N
N “OH
H

(Xrm)

PCT/US2009/004265

wherein:
R?is selected from the group consisting of H, ¢yano, 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:

I5 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, neopentyi, propyl,
pyrrolidin-1-y, trifluoromethoxy and trifluoromethyl.

20 Esters and Prodrugs

One aspect of the present invention pertains to compounds of Formula (Ila) as synthetic
intermediates useful in the preparation of compounds of Formula (X2) and/or prodrugs useful for

the delivery of compounds of Formula (Ia):

RE__Z
X |
= 's) m @
R2 Ty U\QH)\’RS

25 (1La)
m, n, R%, R, ¥, 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 (T1a).
In some embodiments, R’ is ethyl.

30 In some embodiments, R’ is ferf-butyl.
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a W NH H 0 OH (S)-2-(7-(4-cyclopenty1-3- (trifluoromethyObenzyloxy) -1,2,3,4-
telrahydrocyclopenta[b] indo1-3-yl)acetic acid Cmpd No. Chemical Structure Chemical Name 10 FF

F0ip 0 OH 24743 5- bis(trifluoromethyDbenzyloxy) -1,2,3,4- tetrahydrocyclopentalbl

For brevity, it is appreciated that all of the embodiments described herein, supra and
infra, that relate to the common variables shared between Compounds of Formula (Ta) and (I1a)
namely, m, n, R%, R, Y, Z and W, apply to Compounds of Formula (JXa) just as if they were
each individually disclosed herewith with specific reference to Formula (I1a).

3 One aspect of the present invention pertains to compounds of Formula (F1a) as synthetic
intermediates usefui in the preparation of compeunds of Formula (Ea).

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 ethyl.

One aspect of the present invention pertains to compounds of Formula ({Xa) as esters of

10 compounds, described and shown herein, such as compounds in Table A, where R’ is zert-butyl.

One aspect of the present invention pertains to compounds of Formula (TXa) as prodrugs
useful for the delivery of compounds of Formula (1a).

One aspect of the present invention pertains to cornpounds of Formula (ILa) useful as

prodrugs of compounds of Formula (Ia).

15
Some embodiments of the present invention include every combination of one or more:
compounds selected from the following group shown in Table A.
20
25 Table A
Cmpd . .
No. Chemical Structure Chemical Name

{5)-2-(7-(3-cyano-4-

@)
, m o 0 isopropoxybenzyloxy)-1,2,3,4-
NC tetrahydrocyclopentalb]
N H OH indol-3-yl)acetic acid
H

2-(7-(4-cyclohexyl-3-
{trifluoromethyl)benzyloxy)
2 Al o -1,2,3,4-
O oH tetrahydrocyclopenta{b]
N
H

F indol-3-yl}acetic acid
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indo1-3-yl)acetic acid 11 --,i30 1 N" 0 A) 0 imOH 2-(7-((5-isopropoxypyrazin-2- yflimethoxy)-1,2,3,4-
tenhydrocyclopenta[b] indo1-3-yflacetic acid 12 Oith 11110 OH 2-(7-(4-cyclopenty1-3-

(trifluoromet%lben

2-(7-(4-(pyrroI|d|2r{%}T

z‘%lim%) -1,2,3,4- tetrahydrocyclopental[b] indo1-3-ypa(§:,%t%?UaS%g}9}G?é4li2%Q is0 OH
-y ? - (trifluoromethylThenzyloxy) )
C&nsd Chemical Structure Chemical Name
(R}-2-(7T-{4-cyciopentyl-3-
(nfluoromethylbenzyloxy)
3| R o g -1,23,4-
£ O OH tetrahydrocyclopenta[b)
N H indol-3-yDacetic acid
CN
/@\/ 2-(7-(3-cyano-5-
F (trifluoromethoxy)benzyloxy)
4 FXO ° O ‘ i -1 92;3 !4"
N OH tetrahydrocyclopentalb]
H indol-3-yhacetic acid
Om/ 2-(7-(3-cyano-4-
o isopropoxybenzyloxy)-1,2,3,4-
3 NC © C tetrahydrocyclopenta[b]
N oH indol-3-ylacetic acid
H
0 (R)-2-(7-(3-cyano-4-
[ 1sopropoxybenzyloxy)-1,2,3 4-
6 NC © C 7 tetrahydrocyclopentalb]
N OH indol-3-yl)acetic acid
H
F._F
F>Or 2-{7-(3-cyano-4-
: (trifluoromethoxy)benzyloxy)
7 0 C 0 -1,2,3,4-
NC O OH tetrahydrocyclopenta[b}
ﬁ mdol-3-y)acetic acid
TF 2-(7-(2,4-
F bis(trifluoromethyl}benzyloxy)
8 o s 0 -1,2,3,4-
F O on tetrahydrocyclopenta{b]
7 F N indol-3-yl)acetic acid
. (8)-2-(7(4~cyclopentyl-3-
£ (trifluoromethyl)benzyloxy)
9 | F 0 S -1,2,34-
F N R OH tetrahydrocyclopentalb]
H indol-3-ylacetic acid
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-1,2,3,4- tetrahydrocyclopenta[b] indo1-3-yl)acetic acid 14 F 40 IN 0 OH 2-(7-(4-isobuty1-3-
(trifluoromethyDbenzyloxy) -1,2,3,4- tetrahydrocyclopenta[b] indo1-3-yl)acetic acid 15 F4111 F101 IS
OH 2-(7-(4-neopentyl-3- (trifluoromethyfloenzyloxy) -1,2,3,4- tetrahydrocyclopentalb] indo1-3-yDacetic
acid 16 a gavﬁiqiﬂﬂlﬁlf OH 2-(7-(4-chloro-3- (frifluorometthbenszoxv‘%/&rc]lg)gz00910&4265

C;x}gzd Chemical Structure Chemical Name

2-(743,5-
bis(trifluoromethyl)benzyloxy)

FoF
F
1 0 E F O ’ G - } 52 93 :4"
O tetrahydrocyclopenta(b)
F N OH
H

indol-3-yDacetic acid

2-(7-{{5-isopropoxypyrazin-2-

O._N

ol
11 Y IN]\/O O 0 yDmethoxy)-1,2,3,4-
O oH tetrahydrocyclopentafb]

indol-3-yl)acetic acid

2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)
12 | f} o -1,2,34-
O . tetrahydrocyclopentafb]
N OH
H

F indol-3-yl)acetic acid

2-(7-(4-(pyrrolidin-1-y1)-3~
(triflucromethyl)benzyloxy)

&
13 Fﬂn,o &1 g 1,2,3,4-
F O N OH tetrahydrocyclopenta[b]
H

indol-3-yl)acetic acid

: tetrahydrocyclopentalb]
indol-3-yDacetic acid

2-(7-(4-neopentyl-3-
(influoromethybenzyloxy)
15 Fy ° S 1,23 4-
F O N OH tetrahydrocyclopentafb]
B indol-3-ylacetic acid

2-(7-(4-isobutyl-3-
. {trifluoromethyDbenzyloxy)
14 F o S 1,234
SR
H

2-(7-(4-chloro-3-

Cl .
F (trifluoromethyl}benzyloxy)
e F“p\‘o S 1,2,3.4-
F O N *OH tetrahydrocyclopentafb]
H

mdol-3-yDacetic acid

2-(7-(3-cyano-4-
cyclohexylbenzyloxy)-1,2,3,4-

17 ONCD\,O , 7 tetrahydrocyclopentafb]
o
H

indol-3-ylyacetic acid
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-1,2,3,4- tetrahydrocyclopenta[b] indo1-3-ypacetic acid 17 41 a W 10 1.. OH 247-(3-cyano-4-.4
cyclohexylbenzyloxy)-1,2,3,4- tetrahydrocyclopenta[b] indol1-3-yl)acetic acid Cmpd No. Chemical
Structure Chemical Name 18 F400 10 lllo OH 2-(7-(4-propy1-3- (tnfluoromet%@benz loxy) -1,2,3,4-
tetrahydrocy‘é’l%ﬁ%ht’é%ﬂﬁdol 3-yl)acetic acid 009/003265

Cmpd
No.

Chemical Structurs Chemical Name

2(7-(4-propyl-3-
{trfluoromethyDbenzyloxy)

18 m./ 0 , 0 = 1 :2',3 54"
£ O N OH tetrahydrocyclopentalb]
H

indol-3-yDacetic acid

2-(7T-({6-cyclopentyl-5-
(trifluoromethyd) pytidin-3-

N
19 mo a o yDmethoxy)-1,2,3,4-
O tetrahydrocyclopentalb)
F N OH
H

indol-3-yhacetic acid

F. 2'(7'((6—(333"
@ diflucropyrrolidin-1-y1)-5-
20 NN (trifluoromethy)pyridin-3-
Fg/\E/j\,O 9 0 yl)methoxy)-1,2,3,4-
F O R oH tetrahydrocyclopentalb]
H

indol-3-yl}acetic acid

2-(7{4-cyclobutyi-3-
(trifluoromethyhbenzyloxy)

21 %@\/0 C o - -1,2,3.4-
O tetrahydrocyclopentajb]
F N OH
H

indol-3-yDacetic acid

2-(7-(4-cyclopropyl-3-

F (irifluoromethylYbenzyloxy)
F o} 0
" m 1234
F N OH tetrahydrocyclopenta(b]
H indol-3-yhacetic acid

2-(7-((6-(pyrrolidin-1-yI}-5-
{triflucromethyl)pyridin-3-

Chon

F |
23 F%)\,O O O 0 yhimethoxy)-1,2,3 4-
F N OH tetralydrocyclopentalb]

mndol-3-yacetic acid

2-(7-(4-{cyclopentyloxy)-3-
(trifluoromethylibenzyloxy)-

!
24 E 1:253 34“
F“g@\’(} tetrahydrocyclopenta{bJindol-3-
F N oH
H

yl)acetic acid
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19 )4 F 40 O OH 2-(746-cyclopenty1-5- (trifluoromethyppyridin-3- yl)methoxy)-1,2,3,4-
tetrahydrocyclopenta[b] indol-3-yDacetic acid 20 NN Fz so 411 0 OH 2474(643,3-

d|fluoropyrr%|8| 9611

e
indo1-3-yDacetic aci yai

10 ash

- (trifluoromethyl)pyridin-3 - yl)methoxy)-l,2,3,4%&%'[[%12\695%;/%

3

opentalb]

3

Cmpd
No.

Chemical Structure

Chemical Name

25

2-7-(4-cyano-3-
(trifluoromethyl}benzyloxy)-
1,2,3 ,4-
tetrahydrocyclopenta[blindol-3-
yhacetic acid

26

2-(T-(4-{cyclopropylmethoxy)-
3-(mflucromethyDbenzyloxy)-
1,2,3,4-
tetrahydrocyclopenta{bjindol-3-
ylacetic acid

27

2-(7-(4-(ethylamino)-3-
(trifluvoromethyl)benzyloxy)-
1,2,3,4-
tetrahydrocyclopentalblindol-3-
yhacetic acid

28

2-(7-(4-(cyclohexylmethyl)-3-
{trifluoromethyl}benzyloxy)-
1,2,34-
tetrahydrocyclopentalb]indol-3-
yl)acetic acid

29

27-(4-carbamayl-3-
(triffuoromethyl}benzyloxy)-
1,2,34-
tetrahydrocyciopenta[blindol-3-
yhacetic acid

30

2-(7-4-
{methylsulfonyl)benzyloxy)-
1,2,34-
tetrahydrocyclopenta]blindol-3-
ylacetic acid

3

2-(7-(4-(pyrazin-2-yl}
benzyloxy)-1,2,3,4-
tetrahiydrocyclopenta[bjindol-3-
yhacetic acid

32

2-(7-(4-(1,2,3-thiadiazol-4-
yhbenzyloxy)-1,2,3 4-
tetrahydrocyclopenta[blindol-3-
yl)acetic acid
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It, 0 P 0 OH 2-(7-(4-cyclobuty1-3- (trifluoromethypbenzyloxy) ,-1,2,3,4- tetrahydrocyclopenta[b]
indol-3-yl)acetic acid 22 40 is 411 0 ou 2-(7-(4-cyclopropyl1-3- (trifluoromethyDbenzyloxy) -1,2,3,4-

tetrahydrocxglogentahbg indol1-3-yflacetic acid 23 ON N F1 F
0 2010/011316 PCT/US2009/004265

Additionally, individual compounds and chemical genera of the present invention, for -
example, those compounds found in Table A including diastereomers and enantiomers thereof,
encompass all pharmaceutically acceptable salts, solvates and hydrates, thereof.

1t is understood that the present invention embraces each diastereomer, each enantiomer

5 and mixtures thereof of each compound and genenic 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 HPL.C, recrystallization of
diastereomeric mixtures and the like) or selective synthesis (such as, by enantiomeric seleciive
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 (Fa} 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 [Wileyl; incorporated herein by reference in its entirety).

The embodiments of the present invention inchide every combination of one or more
salts selected from the following group and pharmaceutically acceptable solvates and hydrates
20 thereof: ‘
Caleium salt of (R)-2-(7-(4-cyclopentyl-3-(irifluoromethyDbenzyloxy)-1,2,3,4-
tetrahydrocyciopenta/blindol-3-yDacetic acid; and
L-Arginine salt of (R}-2-(7-(4-cyclopentyl-3-{trifluoromethyl}benzyloxy)-
1,2,3,4-tetrahydrocyclopenta[bJindol-3-yl)acetic acid.
25
PHARMACEUTICAL COMPGSITIONS

A further aspect of the present invention pertains to pharmaceutical compositions
comprising one or moze compounds as described herein and one or more pharmaceutically
acceptable carriers. Some embodiments pertain to phanmaceutical 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 acceptabie 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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F o.00 OH 2-(7-((6-(pyrrolidin-1 -y1)-5- (trifluoromethyl)pyridin-3- yflmethoxy)-1,2,3,4-
tetrahydrocyclopenta[b] indol1-3-yflacetic acid 24 0 F el * is 0 ou 2-(744-(cyclopentyloxy)-3-

(trlfluoromet%)zbﬂ%gf% {g]ng)- 1,2,3,4- tetrahydrocyclopenta[b]indol1-3- yDa}gg%/% %%lfg o (%rélg)d No.

Conventional excipients, such as binding agents, fillers, acceptable 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. Altermatively, 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
hquid preparations. Parenteral dosage forms may be prepared by dissolving the compound of
the invention in a suitable liquid vehicle and filier 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 kmown to those in the art. Suitable pharmaceutically
aceeptable carmers, 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 15 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 pharmaceuntically 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 compatibie

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 inveniion, together with a conventional adjuvant, carmer, 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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Chemical Structure Chemical Name 25 FF 40 O OH 2-(7-(4-cyano-3- (trifluoromethypbenzyloxy)-
1,2,3,4- tetrahydrocyclopenta[b]indo1-3- yl)acetic acid 26 0 so OH 2-(7-(44cyclopropylmethoxy)-

3 (il ) ] : a : :
(tri uorom‘%tggtl?lgleoﬂz}\&oxy) 1,2,3,4- tetrahydrocyclopenta[b]indo1-3 yg%%%lsc:z &}g}l&%?ﬁsH

such as solutions, suspensions, emulsions, elixirs, gels or capsules filled with the same, all for
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 lubnicants 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 camier.

Compounds of the present invention or a salt, solvate, hydrate or physiologically
functional derivative thereof can be used as active ingredients in pharmaceﬁtical 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 custornary 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 1s 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

a5 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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x",.."..N ' F F40 N 00 2-(7-(4-(ethylamino)-3- (trifluoromethyl)benzyloxy)- 1,2,3,4-
tetrahydrocyclopenta[b]indol1-3- ypacetic acid 28 11l 401 F SO 0 OH 2-(7-(4-(cyclohexylmethyl)-3-

(tnfluoromet%)%eﬂr}]/% 1I%((’y)- 1,2,3,4- tetrahydrocyclopenta[b]indol1-3- yl)ag%%?uggégg%%uﬁs

The amount of active ingredient or an active salt, solvate or hydrate derivative thereof,
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 2 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 ahmunts 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, iquid 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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O N F 540 40 0 OH 2-(7-(4-carbamoy1-3- (trifluoromethyObenzyloxy)- 1,2,3,4-
tetrahydrocyclopenta[blindo1-3- yl)acetic acid 30 0, .0 )8"540ip 0 OH 2-(7-(4-
(methylsuIfo&g)benzyloxy)- 1,2,3,4- tetrahydrocyclopenta[b]indo1-3- yOacetic acid 31 "'--------
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In tablets, the active component 1s mixed with the carrier having the necessary binding

2010/0

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
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, tale, 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
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
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 sohidify.

Formulations suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
such carriers as are known m the art to be appropriate.

Liquid form preparations inchude solutions, suspensions and emulsions, for example,
water or water-propyienc glycol solutions. For example, parenteral injection liquid preparations
can be formulated as solutions in agueous polyethylene glycol solution. Injectable preparations,
for example, sterile injectable aqueous or oleaginous suspensions may be formulated according
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
a solvent or suspending medium. For this purpose any bland fixed oil 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)
and may be presented in unit dose form in ampoules, pre-filled syringes, smali 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 agueous vehicles and may
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0 OH 2-(7-(4-(pyrazin-2-y1) benzyloxy)-1,2,3,4- tetrahydrocyclopenta[b]indo1-3- yl)acetic acid 32 32 S
N OS 5 0 OH 2-(7-(4-(1,2,3-thiadiazol-4- yl)benzyloxy)-1,2,3 A- tetrahydrocyclopenta[b]indo1-3-
yhacetic acid WO 2010/011316PCT/US2009/004265  Additionally, individual compounds and
chemical geﬂ’e()fazot%lg/ﬁ%ézsﬂ)?esent invention, for example, those compoundspf(ﬂ)ﬂ}ilazﬂjfﬂf0 f&°A including
diastereomers @mthierdemtidatver sditeyeofh envopapdise. sipharevacéuticaltysmecaptitble salts, solvates

and hydrates, thesepfivitishslarsiogtiiat s presphldayantiomembiacaspachsliasteeomer, each

enantiomer 5and rpixt res It)hrfreq]f_ of each compound.and generic fogmulae gisc osed herein just as if
sterd de &%Hd (fr _'a %/o 1liz hont CiPil soluflon, for constituiion with a suitable \{e m]g: e.é. .
they were each individually disciosed wi e Specific stereochemical designation Tor €ach chiral

carbon. SeparatfdifoPtreciniisidarisoefrressqsuch as, by chiral FIPLC, recrystallization of

diastereomerie mixtureguand fhelikedarssrierive synihasisyspehas, t@)’dﬁﬁlﬂ{?{ﬂg W%@@JQ@WG

syntheses and the like). of ihe Individual ISPIMErS B AREmRIShe ¢ Ry, arRlication o varous,,
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 mcluded 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 omtments, 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.

Formutlations suitable for topical administration in the mouth include lozenges
comprising the active agent in a flavored 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 acacta; and mouthwashes comprising the active ingredient in a suitable liquid carrier.

Solutions or suspensions are applied direcily 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 pumnp 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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10methods which are well known to practitioners in the art.  The compounds of the Formula (La) 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 th]e;g% reactions appear

: WO 2010/011316 ) ) TUS2009/004265
hereinafter in the working examples. Protection and deprotection may be Carried out y procedures
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from the foIIowmageE]roup and. tf)llﬁarmaceu ically accepf]abie Sovates an hy rates Obthereof:
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uoromethypbenzyloxy)- 1.2 -tetrahydrocyclope lindo1-3,-yhacetic acid..25

PrARMACE B B e BB pertains to
pharmaceuticarébierpBurtere s giibing el trrPatra ccth Bsikels B dasimed feneiicant one or
more pharmacsigicaltyinecepiatle aatrieiscihonehetobod menitapestaintolphby faceisticak
compositions comprising & 30compound of the present invention and a pharmaceutically acceptable
carrier. Some embodiments of the present invention include a method of producing a pharmaceutical

compositl8n comprisifigfamatiag dtradd BhetedHiBRitdutedrenigite Say-ddndnboipaeTit
embodiments discltdseehi)dietvapshaiphidgmacdlyticady accépishle darfierahomhuwiationsimal be

prepared by any suitaple,methed:ynisali b wiiarmimRRg ABiheAcHNe:GRMAOKPA(S)wth liquids

or finely divided solid carriers, or both, in the required proportions and then, if necessary, forming the
resulting mixtuP¥ TS E¥GRed RISV S B 20701 1 BB © BS54 o8 °f thegiNfentional
excipients, suchasiimndnag Egembyfflers, acceptable wetting agents, tabletting lubricants and di

sintegran{s may be usgdin 4abIpte.anel caRRIRS k9% AdvNRISH ARk fUid-PIRRAR{ONSfor oral
administration may, be in t?(ts}lform of solutions, e{‘?mulsmng, agu ou%’otr 0|Iytsuspen3|ons and syrups.
Alternatively, RS SIZI BreParsfSRETRAY B BIk P I8HT ?Sar?lg’o% SO EER HEYEconstituted with

water or anothérrsaitiabl euibuichyailvicie tretorasbubeslinddition ab biditivesedidore #&8Vdlspending or
emulsifying agentschemMaeaaMeRIse S INGWNg 106 thienailshPro SERVabvas sashiaverings and
colorants may be added to the Iuid.preparations, Earenteral dasage. forms maybe prepared by
dissolving the compo o Of the mven%)lon mggwtfb\le ﬁqﬁ{g V%Ph(}c e an%e%?ﬁer sterl |zFrF1)gEt$|e solution
before filifg arfPmosahify apraspropharsviaissrahpmenThegaredeust a few examples of the many
appropriate methods welbkneweitidnerpkfalopapatiegreasagmioimsAtampoudeithadresent
invention can bg:g'e];?ag'a %Ina ;tse sduéﬁl%’e'&%@ %gl% lc'{tt:uisceas‘lcontaining appropriate quantities of the active
component. The umt 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, glucornic, glutamic,
hippuric, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
35 methanesulfonic, mucic, nitric, oxalic, pamoic, pantothenic, phospheric, succinic, sulfiric,

tartaric, oxaiic, p-toluenesulfonic and the like, such as those pharmaceutically acceptable salts
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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 15Remington, The
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in the art are readily credited with understanding the utility of such compounds in such settinps.

30

Hydrates and Selvates

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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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 woul 089 r@é}%sbl% recognized as providing no pharmaceutical benef{:[/. Tglgeogd{%%%when using
the compounds of the present invention can vary within wide 25limits and 5 Psscusfoma?y and known
to the physician, it is {Gbectaitwrdd abthhermeividvcition seithsrsinnesickeindivididavoage ok wdpends, for
example, on thg, paftig.andosanartnoithaiilipessiabe teataduaniths. cangitian Riithespatient, on the

compound em%Iosged or on whether an a%ute or chronic isegse state is treated. or r.oghylaxis is
0sage ti TS ]ma¥ comgntse as the active :(::Pm onent. either f’l corapoun 8 the u%ve {10tz Of &
conducted or o Whether futther active compounds are administered‘n addition to the compounds of

the present invelHiBrceSORBHrecseiskitivat @baes whiieopreden thareefidfvierierdesrivys Aydret limited to,
about 0.0@1 mgniosaRaed HORQ-PgoaRRur ChO Rl Mmghia-aawt 2BR0MgnahatlR0haedoiabout 1000
mg, 0.001 mg tp about 500 0.001 mg o about.25 bout 0.001 mg to 100,n out 0.001
mg to about 50tt‘ﬁr?_1gnil And a %% cr%g; %)1 5%%%‘%%3%0&@’3%% 1’I?em" (%eess%%ré%&ﬁn ac nqzlig?sti e during
the day, especkaifghlgtistraetaidepMegedritshescarentionth s se meldeavide Seaniplée2, 3 or 354
doses. Dependingsethexingivjgualsaod-209 degmeashapprouratebyrtbeppRtiamntis nhysigkan or caregiver
it may be necegsary to deyiate upward. or.downward from the doses described herein. WO
201010115160 ST AT AT S AR O SR eSSt SR 80 e o
hydrate d€rivatRiéttfieYabf r¥ifd PrskisEin Meathent Wit erymstehiyranhtrdepactduidr salt
selected but alsaxiveiih Abeoréings oinadspiatsif atgne dhe inatutiengkthtncardiinadeing iverted and the age

and condition of lie paterkand wl Hkmatelkbe: akihadisgtelionobibe Alleadant plymician or

clinician. In general, 50one skilled in the art understands how to extrapolate in vivo data obtained in one

model system, t§f5itit 517 ARifRLITH BT e OTHEDY PSS I WA Re Aitstiffetircumstances, these
extrapolations thaywweerdheioe babed OiGhe Weightsktharaniopal Ntodélfiarabspgarisonto another, such
as a mammal, preterably AdiHiBaR, @%y%mﬁgﬁeptmo&tzm%%m@m%?d@f@aa%?mp'y based on

weights, but ratEne incqrporate a variety of factors. Representative factors 10include the type, age,
€ .
al;qﬁ

weight, sex, dié HEHIET SO BFHR! Sath hthRr edde ANFb AAS TrRen S ViR Wute of
administration, igévarmecalveficarddndidesaticnosneas theeaptiynpfiica ofephathermceteicmstic and
toxicology profiies.af the-Rasisuiai-camRewrd.empiayee), whetheha digidaly edns¥ian) dsqutilized,

whether an acuge or chronic disease state is being treated or prophylaxis is conducted or whether
further active coﬁ%‘% nae are ’ministered in 15addition to the compounds of the present invention
and as paf of a drug Eesmmindtioentefdhdpsesget regtienitoludeainycarhivease donditionowith the
compounds angipheerHasiticaseidthisHiventioris selegted in accordance with a variety factors
including those cited above. . Jhus, the act e reqi mployed vary wi d therefore
may deviate from a preferreg' BSS%ESéa Feggi#?él%?@a%‘%ﬁ%‘%?ﬁz%%}ﬁ%%w ﬁq?{é%"g%}f{zyg ?I‘%ﬁélosage and
dosage regimens 20dtiEerasedergpntamdpided eepiqrsitiatddiartddwhere appropriate, may be used
in the methods of this inventigp1 -PreddiBytiasieskidose)may-cooxesientlye presented in a single dose

or as diviged doses adminisigieel ah ApAORpte NIENA IR SXAMIRIEN AR, Shd gL migre sub-doses
per day. The sub-dose itself may be further'divided, e.g:, Into a humber of discrete oosely spaced
25administrations. THSAIFKSEE#an be divided, especially when relatively large amounts are

administered as deemed appropriate, into several, for example 2, 3 or 4 part administrations. If
appropriate, depending Qg individHalRERAVIR L% RE; 0 RISSEAY I Aguiaieupward or downward
from the daily dose indicated. ) -
(trafluoromethyl)benzyloxy)-1,2,3 4-tetrahydrocyclopenta[blindol-3-yhacetic acid hydrate.
30 In some embodiments, the crystalline form of (5)-2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)-1.2,3,4-tetrahydrocyclopenta[bjindol-3-ylacetic 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 % (.2 °26.
In some embodiments, the crystalline form of (§)-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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For preparing pharmaceutical compositions from the compounds of the present 30invention, the
suitable pharmaceutically acceptable carrier can be either solid, liquid or a mixture of both. Solid form
preparations_include {)owders, tablets, pills, capsules, cachets, suppositories and dispersible granules.
A solid carriéY GaH He A& or more substances which may also act as diILFe(rﬁ"sIfsﬁgQﬁdﬂli%éﬁggents,
solubilizers, lubricant$! susperitiditredonts chisiddins, iproséHalivéd4 teslepdisintegrating agents, or
encapsulating matesiaisi3aReRgwders, the samiskis Sdinehtdivided solidwhichdsja-adnixtre with the
finely divided qggyn? com%otg(cegt. 1V\/.OchOlO/Ol13366tlz(t:_T}USZ 09/0.0%265 13 In tablets, the active
component is mixed with 1he céi?r'esfshaf\:/rfﬁagf %]%ueéegsl?ﬁ/%iﬁé’lﬁﬁ n@aﬁ%‘%ﬁy Ih suitable proportions and
compacted to the deditéestiaghedimensizie Prystaineders ofd t2dbleiserdgpeniitain varying percentage
amounts 6f the(iriekivHeMmPoLBgiAyepreseaiMaB3mauRi-R B RavdenREdabletanay-ieriom 0.5 to
about 90 perceggi.?tgltet_ge ctive comp %gaglt.l-hovgg%er an rtisan 4w‘9Hld k ovus\{m%g amaunts outside of

. O n.analysis 'su Wi i Figur ereln 15
this range are necessary. guna%ﬁe carriers Ol’ypOW ers an(ﬁaedets INCIu magnesmr% carbonate,

magnesium sté%iientales Saerad rmelbwe; sgatm Bektirdcatare rargeiathy, abagacantisiatethylcellulose,
sodium carboxyaaettylcellulose, a low melting wax, cocoa butter and the like. The term "preparation” is
intended to include the formulation of the active compound with 10encapsulating material as carrier
providing a capsule in which the active component, with or without carriers, is surrounded by a carrier,
which is tHus irPdEEeR R H ARt Similarly, cachets and lozenges are included. Tablets, powders,
capsules, pills, cachetsiathet lhrengtdcpashe isediasrshlid formpisbitablefpoaidd eimaipiaisation. For
preparing suppRsiteliasRdRNMEHIBNGt AR AR A BRI QL IBWARFIY o GlgeIss or cocoa

butter, is first melted and the active component is diSpersed homogeneously therein (e.g., by stirring).

The molten hofblEHBIE ATkAIRE AR H ST dRTRICE SRS sAT Rl drrinstas hamsta B cool and
thereby to solidifgntifying S HUrreesigttiongzsdd fabiehfotivabimth 2 dininidtiatidndmaypbenprdssnted as

pessaries,stamppis, HRABEHAGIRRANNES d0ATF MBI IRBY SLONR NN R Addlion e heiactive
ingredient ZOSUCEECE%‘%Q;S as are known in the art to be appropriate. Liquid form preparations
u

include solution; &BRS“ARY emulsions, for example, water or water-propylene glycol solutions.
For example, parentefat imjsetionviigind préparationpicaily hdfduotateddscs dlativasin aqueous

polyethylene ghycakalutinmmitaifcialie Juenai alinps:iay sxamplensiesiiciinieciall e Adaaus or

oleaginous susgensiocnls may, be fO{hmw ted according 25to the kn]ow art l{)singts itable dispersing or
) 1scéPse erein. but for the fa at OFe T 0O ea{o f,are replaced or substitirted by an atom .
wetting agents and suspending agents. The sterile injec abie preparation may also H&'d Sterile

injectable’8oluthsrty BudEE SIGH (T e ntoxier sHifenne fany the episuied i apsorsgivantsfor example,
as a solution incdn3rbatianesiah AMRNGUHS1accaRtahiey Bhiclas Bdoalvenis thakpaha employed are
water, Ringer's soluton.and isgionic,sedium, shloride selvion In,additon, sterle, fxed plsare
conventionally %mp]foye as é_aa-solver]l;[ orMsu%perJdlnlg ﬁd(il;‘sm' For this purpose h1\4 fand fixed oil
may be employ&dtRdandif SHmetIEmbno Cor Higihteed: Irladditon, Yatty BeidBsUBR A8Toleic acid
find use in the pfgpérdtioanef injatishlésndhieccamporngsacaandirRgdastheapreaendnvention may thus
be formu'?§6d fQJmpounds will depend on the specific application of that radiolabeled compound. For example,
for in vitro S1P1 receptor labeling and competition assays, compounds that incorporate °H, '*C,
2Br, ™1, '] or *S will generally be most useful. For radio-imaging applications ''C, °F, '],
1237, 1247 311 7By, "Br or 'Br will generally be most useful.
It is understood that a “radiolabeled ” or “labeled compound” is a compound of Formula
30 {(fa}, (Ie), (Ie), (Ig), (Ii), (TIK) or (Brm) containing at least one radionuclide. In some embodiments
the radionuclide is selected from the group consisting of *H, "“C, I, **S and **Br.

Certain isotopically-labeled compounds of the present invention are useful in compound
and/or substrate tissue distribution assays. In some embodiments the radionuclide *H and/or '*C
isotopes are useful in these studies. Further, substitution with heavier isotopes such as deuterium

35 (i.e., "H) may afford certain therapeutic advantages resulting from greater metabolic stability
{e.g., increased in vive 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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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 cont%r}%%l\évii%h an added preservative. The pharmaceutical comﬁositions may take such
forms as suspensions, solutions, or emulsions in oily or aqueous vehicleE GHE Ay "HA5°
2010/011316PeHuSI0(Hovu2 b5 cuhitaiifoiraniate foagdinteosdch Hgusesshierfding sstaiitizing and/or
dispersing agemnisa Aletbativaly atheoapidiainsadieliay.b e Abnpevwsss:iormahitainedby aseptic

solation of sterie, soid,or by ephliation.from solution, for conatitution vt & suitable vepicle, e.g
sterile, pyrogen-free water, bé a a

ore use?rf‘n}iqueous B mulalions SUIEAbIE Tor oral tse can Be prepared
by dissolving of'ét@peribrityHsacariericonihe AremnpoHNAERE fhame el sbitaibier disioreats, flavors,
stabilizingsand thitkering:agei soaHaesiich « AR ePL S adsPRABIAR%SpE takeriaaraldisagan be made
by dispersing the fine%ﬂq'\éggcede%%gw; component i'}‘a water t\(/)vi(t:i; .n'{s%guas }gn&tj{grka{jl &u&@ as natural or
synthetic gums, resins, 10methy Cellu ose, SO i car%oxy ethyfceﬁu?ose, r o?her well-known
suspending ag&ritcaklist peetrtads sidhsduersion miepartlbRowhietha e i@t ®E converted,
shortly before usehdos/igtisldape prepaspianndacor raenniStation:S uektiguieiornsdaclude
solutions, suspghsions and emulsions. These preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,
15thickendrs, solubiliZingP AR TR IR TtnTH st FIRSArRIAMRIRIFERIR His i EPRRSFARS the
compounds acedidiggrtaitieaniention hygdettdonuaiechas piatiren{s, creams or lotions, or as a

ransdermal patch. 5 QUAIMER' ANEbaFABA Ao AXAHRIG- RRIRITHIRI iR a0.Agleous or olly
base with the addition of suitable thickening and/or gelling agents. Lotions ma% be formulated with

20an aqueous GG BEEE SR RRTPg Lt s Ay Comhimosps e irddmiGs SaERRESstabilizing

agents, dispersisigegénits isespending agents, thickening agents, or coloring agents. Formulations
suitable fis topical admiRigHAlARIH M%M%EMSMQJ%@@EJE'T: FRIpUsingHRgractiNaAgent in a

flavored base, ulsuay sucrose an a(:?cja orItrzilegacanth; pastilles comprising. the active ingredient in
an inert base sticH B GRFAGRH HNe HiyeRIR S L At &8 B R TS HCAR SN 1R SO AL & B prising the
active ingrediestdmra uclitzastdditydid seines. lactoBol gtionzwst thesensions are applied directly to the

nasal cavity by conveptronalAeaNSpianRXaRUHE With 3rdEeRRE InRIRE S M SR A¥cdhgformulations

may be provided, p siole pr.multdose form.in the latier. case of g dropner o pipette, this may be
achieved by the patie admineteri g an approprlﬁ?e, prede 2Fifined Voltme Bt the solution or

suspensiéf. In the caBeNoMathalainmysing ¥t lodidchiEl ddisorerdwpubypivempiopidimetering
atomizing spraympphReD-methNTARISIRIGTHIGIBRuERSPIRRaR: iBsPaK slea:kerashieNgd by means of an
aerosol formulaionqn which i Aetie. PresistisRIAY ded. & presstiized packyih,a suitable
propellant. If the compounds o the present invention or p%armaceutlcai cgmpd)smons comprising them
are administeretci st s&meltehouh A& 8P £44988is, by inhalation), this can be 35carried out, for
example, using a sprayneiie budizets BincopaehulizelvisndhaldtionappasatiusiaumeigirRdnhaler or a

dry powdeg inhaler. PharmaceulicaliRimsolAdPNSHAlan NG SRMRIUIYS AL the Present invention
as an aerosol can be prepared by J_)rocesses well known to
heteroary] amine into a diazonium salt, such as a diazonium tetrafluoroborate salt and

subsequently to '#'I labeled compound using Na'*’I. A represented procedure was reported by
Zhu, G-D. and co-workers in J. Org. Chem., 2002, 67, 943-948,
B. Ortho *lodination of phenols: This procedure allows for the incorporation of 2] at /
30 the ortho position: of a phenol as reported by Collier, T. L. and co-workers in J. Labelled
Compd. Radiopharm., 1999, 42, 8264-8266.

C. Aryl and heteroary! bromide exchange with 'T: This method is generally a two step
process. The first step is the conversion of the aryl or heteroaryl bromide to the corresponding
tri-alkyltin intermediate using for example, a Pd catalyzed reaction [i.e. PA(Ph,P)4] or through an

35 aryl or heteroaryl lithiumn, in the presence of a fri-alkyltinhalide or hexaalkylditin [e.g.,
(CH3):505n(CH;);]. 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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WO 2010/011316PCT/US2009/004265 the person skilled in the art. Solutions or dispersions of the
compounds of the present invention or a pharmaceutically acceptable salt, solvate, hydrate or
derivative thereof in water, water/alcohol mixtures or suitable saline solutions, for example, can be
employed ung?gZ%{%%]r%lgry additives (e.g., benzyl alcohol or other suitab%CEfQE%Wéq%%%, absorption
enhancers 5for incredsindjlabelsibB 1R edoftityr sohrolirbEFdispr fahtsrardsthers ssrednif@ppropriate,
customary propelamisdea gy SN JixteisGR Che Sl EHAS s GERIPLostlyRramathiaNGd
trichlorofluororgggjhagx% ichtlosgcgtetr%ﬂu roe aneian[d Citthe ,Itik ‘l'T hte aerospl ma %%pveniently also
contain a surfactant Such ds Tecithin. 116 dose ot drig May bé CoRrshes ]§} |c])rrl vision of a metered
valve. 10In formtdiihsisdrenereadef Brmidtrtiorie SHat respitetofperadngiicimiibditinefanasal
formulations, thetcenmpaune withgeneiallydayaa.smaltpaicla sizafanrxamle af theierder of 10

microns or Ies%%{g] a c|cc)3atr{§ic erescgec‘r)r}r% QE tOl?tt%i%‘%d beEAeans known in the art, for example by

. . . mn 10Y. . . . .
micronization. When desired, ormﬂlatlons adapted to give s%’stalned release of the active ingredient

may be employed. 15Af&bratH efperena sl b meresaianenHvapive rdeidBd rscametfone™st a dry powder

(e.g., a powdekmyxiahdhazanpes behipoa-auiaianowdanhass syoh @9 aciastesarelinstarch
derivatives SUCEH r methyl cellulose and Ipyrrolidone (PVP)). Conveniently the

powder carrier V\ﬁﬁas}jé%rg g‘gé%‘f% )IQ%S ﬁ%é%ﬂ&%%&ﬁ*ﬁﬁ?&“bf%@w%%%&%ﬁ ?W%@dgggﬁtrg?ented in unit

dose forri(e.glatedguswiesowal trid gek)sakfohgeiatin O phsterypaoksh2Dframduirichithetpied/der may be

administered by, means:af ARy an (JHE AIFTRAGCYCAL DIERAIRIIBNS AL BIEIRIARLY in unit

dosage forms. In such form, the preparation is subdivided into unit doses containing appropriate
quantities of thBRId T Pon &t retmithbsde form can be a packaged preparation, the package

containing discrete quandities: of prepayatiat-sipehamPackpiRdiableisncansasangspoemdars in vials

or 25ampoulesm %g%@eegggoql?ls,lg e gg’rglnrqugwb%&g le(J)L%T tablet, cachet, or lozenge itself, or it can

be the appropriate num%se_r of any of these in package orm. In some embodiments, the compositions
are tablefs or capsuledssiiharsamirmduheisrl Aldbnme brb st erstievesiphastiofidare liquids for
intravenous adpaifuisteaiiog. piitieutenmpohin dStaccondinghiopingireajienca Ay dipsianably@xist as

pharmaceutically 30acceRiahle splisindpgion.phaunaseulically.Aesenanle audRgaiign salts

prepared from pharmaceutically acceptable non-toxic acids including inorganic and organic acids.
Representative RIS TREIRHRD, B e fﬁkﬂf*ﬁﬁﬁ%&@lfa,%f&@tfﬁb@ﬁf&f@%ﬂﬁ%ﬂ%%éhﬁi%ﬁe and
camphorsulfonios giteigiedthdndsuthonic, dichloroacetic, formic, fumaric, gluconic, glutamic, hippuric,
hydrobroggic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, 35methanesulfonic, mucic, nitric,
oxalic, pamoic, pantothenic, phosphoric, succinic, sulfiric, tartaric, oxalic, p-toluenesulfonic and the
like, such as those pharmaceutically acceptableQWSZOIO/OMSMPCUU82009/004265 listed by
Berge et at, JoBmauipdé RHamtiessuticaitsiendes! ©6 Ar&oit O Zptimcorporated herein by reference in

its entirety.  The acighadditiap-aalis RavohpRhiRiIpAdasdee: ditestaredusts Rt Cempaund synthesis.
In the alternativg, the IeR.nage A RS dISSRIVEd Ndsitable solven! SRNIpiRng ing appropriate
25 The compounds of the invention and their syntheses are further illustrated by the
following examples. The following examples are provided to further define the invention
without, however, limiting the invention to the particulars of these examples. The compounds
described herein, supra and infra, are named according to the AutoNom version 2.2, CS
ChemDraw Ultra Version 9.0.7. In certain instances common names are used and it i3
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 Nucieus 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 shifis are
35 given in parts per miilion (ppm) with the residual solvent signal used as reference. NMR
abbreviafions are used as follows: s = singlet, d = doublet, dd = doublet of doublets, t= triplet, g

= quartet, m = rnultipiet, bs = broad singlet. Microwave irradiations were carried out using a
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5acid 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 'mown to the skilled artisan.  Compounds of the present invention can be converted to
"pro-drugs."%emtleo(?r%mﬁ?o-drugs" refers to compounds that have been modtfied WA &Bacific chemical
groups known BmieSyOaesiaet" threamideys SapministBt €Blidtee i imdiyeiud-omdeggotyiGiiatisfesmation to
give the parentpgggp,ggy&dsiﬁgpgglry@ggqmgm@ p@ﬁgﬁyggq%_ﬁ%p g%qugéé?gr}{%e@&?@ﬂ@&&ntaining

one or more specializ%d ngn-#?x_ic prc%ectlve groug)s used in a transient manner to alter or to eliminate
a property of tHASCSMEoUHd Th BiE §LREraI dLPRe SHa IBAR A3 SIPPB R R R RRY t8%Facilitate oral
absorption. A thredght disesidisiorslisobrovidaekiKigse g 6eH1. 63020 GtetidMerdad FygsoasidoNovel

Delivery Systemas; ¥@le ddiaf HaacAd Graasuny ARASIIM RSN eSasel I Binkevarsible Garfigrs in Drug

Design, ed. EdH rd B. Roﬁh?" American Pharmaceutical Association and Pergamon Press, 1987, both
. ufration of palladiim . . . .
of which are hereby mco?porafled by reference in their entirety. Some embodiments of the present

invention include a mefidd wepratiucingraphbriddde tficBhoodmdsitichPidr sSrombinsttidistherapy”
comprising adrsding Atreastinae2 heampostasacennding i anvRidhacomneunrg embediments
disclosed herein,.together with at least one known phar. ical. agent as described herein and a
pharmaceutically %ﬁc%ge}“p‘t%%a\%gc}é??fé%?maﬂs RO %am?egr% ﬁvitlFaé%é% (%”nad}(g?’ﬁgt%u%?é utilized as
active indfbdie i3/ MRS Saskmudeniraledrrigesition, these are not intended for use only in humans, but
in other non- 25human mammals as well. Indeed, recent advances in the area of animal health-care

mandate that cansideration, be given far the Lise of active agents. such as SIPLr or agonists, for
the treatment g%glr?l ?@iﬁg&e %?Egéls%a(ti#?gae‘g’ssé %?@?@5? e‘*}'}ﬂ‘ggl’ﬁ% n%ﬂé%?%ﬁimals (e.g., cats,
dogs, etc.) andtfiredtosiclapsatalblipdel-3odipsctinteie fsomapurdd). Those of ordinary skill in the art
are readily credited witeypnderspansiog dhecidity DEskaly-compomnps-ixaycdmattings: Bokjiydrates and

Solvates s 1t 1= undpsstendthaleuhen e ARIAas.hAMMRGeNsedy SSPRIBRE sfltnpalvates and

hydrates" is used in reference to a gartlcular' ormula herein,’it Is inten 0 embrace solvates and/or
hydrates of corffSBRAREEI{HE - ShEieotaPTOmR Pe PRt hidcb it S deBialié dit8or38tompounds
of the particulatrfetrixiaas:wielas S6ky atesrand/Fhhyoidtes: of phasrace thicallyragcapiahle salts of

compounds of {neRaUichiarn apslardh Inglsadiadersinad xapetean olordinanisidh p,ihe art that
hydrates are a su é(ﬁalnus of solvates, WO 2010/011316PC TTUS20091004265  The compounds of

the present invBSH B4A BiFagihptigiaeds heditnaepardypoieiaedny frardtaragd b8 Gms. 1t will
be appareft to #d3a SHE;iFhava(4bavite llowingreosageforsimAy, cappase:, as-thelactive

component, either asgarspand.of iy iestisnerphasmaseulioally accsptale sallaaga solvate

or hydrate thereof. Moreover, various hydrates 5and solvates of the'’compounds of the invention and
theit salts wil fhd st 0THEr MR S e S B b AR d A B dog erfs. Typica

procedures for Tridkiizg2aind identifying suitable hydrates and solvates, outside those mentioned herein,
are well known to thoggej ﬂf@r%gr%&f@ﬁéamlg,c%g&?]%ggﬁ%g&igf K.J. Guillory, "Generation of

Polymorphs, Hydrates, Solvates, and Amorphoys Solids,” in: Polymorphism in Pharmaceutical Solids,
ed. Harry“G. 10Brittarf, ¥ T.n@%?%ﬁgﬂycgéﬁggf}l?éﬁ‘?ho&?ﬁ{l‘é{a'w&?yfé@@f‘tﬁ%%ﬁ%&‘éltaéﬁl KB reference
in its entirety. AeeotiinglyAoE0dsge end bt isidEenhmhyentivatpbrtdits O hyehalds srivtsolvates of

compounds of the piasRAtiMERIRE-ARLRLNSI PRarmaeRiticalacreptrRlesalie R Aesered herein,

that can be isolated and ehayacterized by methods known I the. 34 S4B 2512 x 250 ml). The

combined orgenic layers were washed with H,O (300 mL), brine (300 mL), dried over Na,SO,,

30 decanted and concentrated to yield the title compound as a white solid (22 g). "H NMR (400
MHz, CDCly) 8 ppm 1.59-1.72 (m, 1H), 1.75-1.90 (m, 1H), 2.03-2.10 (m, 1H), 2.20 (dd, J =
10.9, 8.9 Hz, 1H), 2.30-2.40 (m, 2H), 2.40-2.50 (m, 2H), 2.80 (dd, J = 15.7, 7.2 Hz, 1H), 11.5
(s, 1E).

Step C: Preparation of Ethyl 2-(Z-Oxocyclopentyl)acetate.

35 To a solution of 2-(2-oxocyclopentyllacetic acid (23.6 g, 166 mmeol) 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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thermogravimetric analysis (TGA), TGA-mass spectroscopy, TGA-Infrared spectroscopy, 15powder
X-ray diffraction (PXRD), Karl Fisher titration, high resolution X-ray diffraction, and the like. There are
several commercial entities that provide quick and efficient services for identifying solvates and
hydrates on A FSHHE B ASs. Example companies offering these services W&ﬂé@@\%ﬁ%ﬁﬁdton
PharmaTech (WatpiRg8on DB mpaeriumrPecpotagiesd Aiske by 2niptding Sraenedich, CT).
ﬁoghe em?odiag%am@ Q&ﬁhﬁd&f@&@&t&@mty}go m@mﬁ)we/l(g@gnm,m SPR8, 90/ REasalvate or
ydrate selected from wi roup: D-Lysine salt o . -
(&) 5 oD e R BB 8 R e SIS e B AGP -y Daceti
acid hydrate; aBd(E)I Pheddi/idhiie SARMR S0 N A 8BS0 fentyl-B2 (t,J =7.14 Hz, 3 H),
25|(trifluor@rrethm@.b%@z%ﬂ,oysm));li,zﬁﬁd%ﬁahm}_r@.gycdmwﬁa[bﬂj,n%@:élc&yﬁa@@ﬁps?aqlx@,qeztg,nitriIe
solvate. n so odime e crystalline for, -2-(7-(4-cyclopenty1-3-
(trifluoromethy [gge%;yl “iy?—%}z%,sﬁi%é‘f‘rgﬁyg/%%c%cﬁéﬁdéq; a*[b??)nféoci;%ﬁ@@e%?gé ﬁyéﬂgt}él.z 30In some
embodiments, #He crystalline form of (S)-2-(7-(4-cyclopenty1-3-
(trifluoromethyl)benzydeegyiriree3 d-iesradistige yanpsaielylingo A Racetic asid huhaiedias an X-ray

powder diffractiﬁ c@gt}grn substantially as shown in Figure 12, wherein by "substantially” is meant that

the reported pg S can vary by about 0.2 029 In some embodiments, the crystalline form of

(S)_Z_(7_(\4)_Cyc|opentgj_l(gip»4~methoxyaniline (2.0 g. 8.03 mmol) and ethyl 2-(2-oxocyclopentyl)acetate (2.05 g,
35(urifluoromethyl iaeppyhany isasdnarahysragycapeniaiiblinaabshyiiageticiacich hydsgtamias a
differential scanning calorimetry, thermogra antially as l;owni igure 13, wherejn b
"substantially"f) megm}%ﬁoattnes‘rlefgartee Dggéjggtlt ebé?car?j\lfgtsrl “t()emagét%c?&igg ?\?\VSI fixtore s

2010/011316PtEFRISHOEIEbHIEE 10 Eorhe Afmseemiehes! the-cR/StAIfhé! frift &} mmol) and .
(S)-2-(7-(4-cyclapetsityd By {truto(0ntathyDize nawtaxykd id:d-Tet ehydso eyetopentadtiodiek 31yl)acetic

acid hydrpfe hag ahermaavimelic Analysis eI QHAMRURSIANIANGAS, SPANRIR Figi g3 I
some embodiments, the c?@talllne form of_(S)-2-(7-(4-c§/l1qlopenty1-3-

(trifluoromethy BBERSGTHRy I IF, LRUnR RRRAS SEVRIB R B1-9ipyn sefRiea bitF g ardie has a
moisture-sorptioma&nadysisusith stdnttd byeasushtienanuifag ot id wihelibirdyilstiistahtiadbytais imeant that

the reported MQISIUES :3APHABARALEHS Iﬁ@ﬂﬁﬁﬁc&%& YRR o ARNA IR, W QTHER

UTILITIES Another object of the present invention relates to radiglabeled compounds of the
present inventigf?'fﬂ & TERHNERBES MBI Pt fiaifng BUE LRy hkdays, both in vitro and in vivo,
for localiZfg artetrghydreitalngtab Bidvl-Fetaptttdnoissuiegsasoid siiviciu@imphuimpmzha fereidentifying
SIP | receptor hgangg- ipRibillanbindinone{ radiakakelzck comrowathytis-andal Winenebiee of this

invention to deyelop Xe! obEm See RIALASINE UGN SOMBHSE SHER b tcc water was added and the

resction mixture was allowed to reach room temperature. The aqueous mixture was extracted three
times with DCM. The combined organics were dried over sodium sulfate, filtered and concentrated

25 under reduced pressure. The residue was punfied by silica gel column chromatography o give the
title compound (650 mg). LCMS m/z = 260.3 [M+H]"; 'H NMR (400 MHz, CDCI;) & ppm 1.29 (t,J
= 7.2 Hz, 3H), 2.05-2.14 (m, 1H), 2.50 (dd, / = 16.8, 11.2 Hz, 1H), 2.68-2.86 {m, 4H), 3.48-3.58
{m, 1H), 4.16-4.24 (m, 2H), 6.66 (dd, J = §.6, 2.4 Hz, 1H), 6.85(d, J =24 Hz, 1H), 7.15 (4, J= 8.7
Hz, 1H), 8.4 (s, IH).

30 Step E: Preparation of 3-Cyane-5-(triflucromethoxy)benzoyl Chloride.

Oxalyl chloride (2.0 M in DCM, 0.636 mL, 1.272 mmol) was added to neat 3-cyano-5-
{trifluoromethoxy)benzoic acid (98 mg, 0.424 mmol) and one drop of DMF was added. The teaction
mixture was stirred at room temperature for 30 min and then concentrated under reduced pressure.

Step F: Preparation of 3-(Hydroxymethyl)-5-(triflueromethoxy)benzonitrile.

35 3-Cyano-5-(trifluoromethoxy)benzoyl chloride (844 mg, 3.38 mmol) was dissolved in THF
(10 mL} and cooled to 0 °C. Sodium borohydride (320 mg, 8.45 mmol) was added, followed by

methanel (2 mL) and the reaction was stirred for 20 min at 0 °C before it was aliowed to warm to
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radiolabeled compounds. The present invention embraces isotopically-labeled compounds of the
present invention. Isotopically or radiolabeled compounds are those which are identical to compounds
disclosed herein, but for the fact that one or more atoms are replaced or substituted by an atom
20having an B tH448 or mass number different from the atomic mas&or ALY/ Pltt?éﬁel’ most
commonly fourrdom wmaiereinBuidbie hatiemactidesibttate masebidifrnddrpdidtedhin 8dtiiounds of the
present inventigg, ingludien Rl AV 8 Rt IRd. iR 12t (AISAHLIRN65.R Sk dauleriumls 3bk(alagmyritten
as T for tritium), i%:(% "N, "N, "0, 170, "0, "F, "S, "Cla "Br, "Br, "Br, "Br, )23/, 12{4/&!%25} and 131 a l.
The radionuclid st A8 S S AT B At T T S 2 LO R pBURBL WP HEREHEF on the
specific applicatibrrotthentdiopil sdeive i pe prinondiddfmpid; K6 vitrs 8191 Pde8ptor labeling and
competition assays, coapOUPEp{PALIRGCONOLHRFhho B erifiBirdr&he xihn3asxyiil g8nerally be most
useful. For radio;in%@;irng ap Iictatzi)b ns lli 1 5'& 12%/ 41 ,, It is understood that a "radiolabeled "
or "labeled comf)éﬁ 1§78 ¢ er‘ﬁﬁ i %ftﬂ) fata 36 a), (Ic), (le), (1g), (H), (110 or (In) containing at
least one radionuclidtiil Sarhbyérapbéiiehtetiiwdaeiopeiiald s ddiEoldngsrsn egsSuiPtonsisting of
311, 14-, 125! "SandnB1-(hydfRytaimhispiqpicalyclabriedinamprnuedsiahihemsantinantion are

useful in compaun and/%ﬁL@ rate tissue . distribytion.assays. In.so mbaodiments ge adionuclide
11 antor e B S e T e oo o

deuteriurﬁ%(i.éi.if%wmdfmd?@%’éﬁdmeppma&W&ﬁ%ﬁ@@gﬁ?@%aﬂﬁiﬁa frmmiresehieasdlic
stability (e.g., increasesntvive: hadfstite:0 frenhceshisiosagaApqoite ments)anthipnae may be preferred

; . - inventi . ly be WO
in some c'rcuma@% %@%g@%g&%? éﬁgwal&%%d% he %@%gmomm%sg&gsw y e

2010/011316PCT/US2009/ 5 preparec ollowing procedures analogous to those disclosed in
Figures 3 to 6 ari§ EacitHIES s Yoy A Sttt atnisaitsied Rraa pmedrdugedersig nids-isotopically
labeled reagento@tived sygﬁhetieam@tﬁnﬂdmha_ﬁcarm m&iuliﬁreddismmsme@dmira_i Mdme@x?eredlt should be
understoqd thaf,all.of the AL, WRIGSGEH) Gl BELPTRRM rgﬂa&&ﬂg@a&m@m 688 e Sithelihe most

5commonly occurring isotope of such atoms or a scarcer radio-isotope or nonradioactive isotope.
Synthetic methSUE fot ey vt An PG St RE O B detrc CHbSERTIE B abpieabe to
compounds of tdeventicnaundisreaydlskhodmn tchesdit3 Géjtaid sPrithatieondtidid ) fGrmeixahiple, for
incorporating activiy JavelRiQf FHIE M {RIRAGRMY P a1 ¢S IRMONS mplete and then acidified fo

pH 2 wath 1.0 M HCL. The aqueous mixture was extracted three times with ethyl acetate. The

20 combined organics were dried over sodium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by silica get column chromatography followed by HPLC to give
the title compound (1.1 mg). LCMS m/z = 431.2 [M+H]"; '"H NMR (460 MHz, CD,0D) 6 ppm 2.11-
2.20 (mm, 1H), 2.50 (dd, J = 15.8, 8.0 Hz, 1H), 2,66-2.84 (i, 4H), 3.51-3.60 (m, 11}, 5.18 (s, 2H),
6.78 {dd, J = 8.8, 2.5 He, 1H), 6.95 (d, J = 2.4 Hz, 1H), 7.20 (d, J = 8.9 Hz, 1H), 7.64 (s, 1H), 7.73
25 (s, 1H), 7.84 (s, 1H).

Example 1.2: Preparation of 2-(7-(3,5-Bis(irifluoremethyl)benzyloxy}-1,2,3 4~
tetrahydrocyclepentalblindol-3-yljacetic Acid (Compound 10).
Step A: Preparation of Ethyt 2-(7-(3,5-Bis(triflucromethyl)benzyloxy)-1,2,3 ,4-
30 tetrahydrocyclopentafbjindol-3-ylacetate.

Ethyl 2-(7-hydroxy-1,2,3,4-tetrahydrocyciopentalblindol-3-yljacetate (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(trifluoromethylDbenzene (72 mg, 0.235 mmol) were added. The reaction mixhure was stirred
at room tefnperature 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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10A. Catalytic Reduction with Tritium Gas: This procedure normally yields high specific activity
products and requires halogenated or unsaturated precursors. B. Reduction with Sodium
Borohydride CI-1}: This procedure is rather inexpensive and requires precursors contalnlng reducible
functional grgt?p% gbc’ﬂ i‘é aldehydes, ketones, lactones, esters and the IKETAEE ¥ Rion with
Lithium Aluminum HySt¢add GrpEhitiqn ot edie Dikisitrifloeivotsthydmastoyedibfidal specific activities.

It also requirespretyiserERpMaININgdRdUeRIREUNCERNal groups such as aldehydes, ketones,

lactones, esters and um Gas Exposur his procedur S exposing
precursors contalnlng;E e%?ché%é%gr?s(m% Ons o & Euﬁg%ﬁg"é‘e’rlr‘f#? res]e:z’ gty %pgﬂ Sﬂhe ce\éalyst 20E.
N-Methylation ySR5§HtA Wlﬁdﬂa@?m‘ﬁrb\%ﬁfﬂjﬁ@lgedé%éiﬁmﬁléyé@t@%?é’pﬁr@@?ﬁ%%h%r N-methyl
CH) prodwsts b reainonapp rpoiateaprasst SIS seitbdhighssaaeifia aﬁﬁwttaﬁm{ﬂyé 'fedﬁdeblaa;l]g This

method in gen%vg z?‘”&)}N%Egr 'Qh?t'iﬁwfi? Ctl It % “%ség%%x #?Téta t7om me én%\agtlé

Synthetic metho OI’ Incorporating activity eve S O | Into targe olecules’inclu

Sandmeyer andfikdedetioredivg i brscttre trdrorserizis W’éﬁ”ﬁ%@%@t&éﬁ’ﬁﬂhﬁﬁf?ﬁe into a
diazonium salt,cstphuas @digzanious wetrafioemborate, Salkamd @ubsa) enity.ie gaklabelesdeompound

sing Nan5l1. A I pr, epokt T OF WOl r
SOIOZg 67, 943- 9{4%) ?éle@?g ﬁ%fﬂ%n%ﬁ%ﬁﬁs IA?'Iﬁf)ﬁ‘Qrc;?ég‘d grela%%(vgiolr% e%ncot:poratlon

of 1251 at%30thé o?tﬁ@ﬁ&ﬁtlb‘ﬁ U PHenoPaLzrd Porfett B%/{?olﬁ i HDah#do-Whrkets (fAtabelled
Compd. Radiogigr.| 1099, 42, S264-S266. C. Aryl and heteroaryl bromide exchange with 1251
This method is generally a two step process. The first step is the conversion of the aryl or heteroaryl
bromide to the corresponding tri-allcyltin intermediate using for example, a Pd catalyzed reaction [i.e.

Pd(Ph3P)4] or BRI Lt SERRTAGPRatdrEaR ARSH-SARFRR prekesvdest A Fddiky ltinhalide or
hexaallcylditin [eteph{Gie@)3eBaliliH8)B1-yhawprebad (@thmeppragetjure was reported by Le Bas, M.-D.

and co-wgykers in J. Lg@qgajie@ gﬁqu Resl ) aroih.44, S0V,
2010/011316PCT/US§OO 4002126 A [rladlolwealed SIP%%éce s???%%rﬁg’o od of Formula (la) can be

used in a screening assay f6identity7El °§fbxé’ SR8 ESHARE, Sfﬁ“ ﬁ‘@f%‘?fé? RSP Mhesized or
identified compBeatep; é.1,:8sp EompEuthd fidaronpwand watebtioris BHTMR 6 tedlite Bding mhthe

"radiolabeled compaund ¢t Ferewjla @Qh Eﬂzﬂs% SR 1paenign Accatdingbdtheahility akg Stast
compound to c éaneteF\%/tp tﬂg ) dIP ?ompo#i%)d of Formula (la)" for the binding to the S1P1

receptor directly correlates to ifs hdlng aif ini e labeled compounds of the present invention
bind to th& SIP! recepbttp Bi d’ﬁ@éfﬁﬁ@dﬁh@(@ﬂ@¢%§l@ﬂ*éﬂ?ﬂmn&hw@mﬁ%o less than about 500

pIVf, in another embodimgmbmaﬁ@gledsegﬂmmﬂaaﬁrwrb@%I3$$ Hﬁaar)ab@&sls@@&% Brygleanother
embodiment th%& ﬁllgﬁ&gﬁtl [ﬁlo%gf%uge ggsa q§9 Iesi}é[h%ga 0 i&r {@acu 1_A/et another embodiment
4 II'ye th

the labeled compound as an'ICso than out I'mi andin s another em%oalment the
labeled inhibitof*tas @AfCEE e &% méﬁfh%ﬁlf@@?ﬂ fixture was diluted with hexanes and washed with

water and saturated aqueous sodium bicarbonate. The hexane solution was dried over sodium

25 sulfate, filtered and concentrated under reduced pressure to give the title compound (5.6 g). 'H NMR.
(400 MHz, CDCl,) 6 ppm 1.41 (d, J = 6.1 Hz, 6H), 4.52 (s, 2H), 4.66 (septet, J = 6.1 Hz, 1H), 6.95
(d, /=8.6 Hz, 1H), 7.51 (dd, J = 8.7, 2.4 Hz, 1H), 7.57 {(d, J = 2.3 Hz, LH).

Step C: Preparation of Ethyl 2-(7-(3-Cyano-4-isopropoxybenzyloxy)-1,2,3.4-
tetrahydrocyclopentalblindoi-3-yDacetate. '

30 Ethyl 2-(7-hydroxy-1,2,3,4-tetrahydrocyclopenta[b)indol-3-yhacetate (1.237 g, 4.77 mmol)
was dissolved in DMF (12 mL) and cesium carbonate (1.554 g, 4.77 mmol) was added. The reaction
mixture was stirred at room temperature for 10 min and 5-(chloromethyl)-2-isopropoxybenzonimrile
(1.0 g, 4.77 mmol) was added. The reaction mixture was stirred at 40 °C for 2 h before it was cooled
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,) 8 ppm
1.29 (¢, 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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Other uses of the disclosed receptors and methods will become apparent to those of skill in the art
based upon, inter alia, a review of this disclosure. 15As will be recognized, the steps of the methods of
the present jnyention need not be performed any particular number of times or in any particular
sequence. Aﬁgiff]c}ﬁgll%%fects, advantages and novel features of this invehtiST Wil BEtsRe apparent to
those skilled inlifke 260 dFGriraxdmipafion>8fthe Hol b iirig eimniple 4 tidreptiwWitichl dFs idteadedsto be

illustrative and net ime@fig.d KE%@ZUMIB]@H?—,Q.M E’@ﬁ%ﬁx}g@g@!g Lsmiheses of @@mﬁwnds of the
Present Inventi r sy, ses.for compounds of the present invention are shown in
AR e xR ]

Figures 3 throu Variables have me’ definitions as used throughout this disclosure.
25The compounds of3tsd Bivkmaaretgitiothe(r $hithered-isrefnenebanudoantetbithe following
examples s Thettallmang: sBRIaS prapvipeeitosfuher define the invention without, however,
limiting the invention {Q,t rticulars pf these examples ompounds descri herein, supra
and infra, are named %g?rgﬁ& t(g%ﬁ%xﬁﬁ%gllﬂ\? %yve?gﬁ)%gg?éé‘gﬂ%gﬁ AT fﬁ’ﬁ?g‘lt?g?gf%ﬁ‘g_o] In
certain instanc&S €A rarEs are ) sag drial ers mdiorneStbod it tHe¥eesmmbi@H4REs would
be recognized hy.thosenskiljechindinel arte reacGdienistit-Piotondueieaimagneticre senansadal NMR)

spectra were regSided o1 A BIELURNREAAN SONRPESIINA QNT. (uad Melous robg) or a BB
(Broad Band Inverse and z-graoﬁent. Proton nuclear magnetic resonance (H NMR) spectra were also

recorded Yn a BRI etk derEbd Lt peadratirsitbairsanyimadeldiscryrddrnectemical
shifts are 35givestdreparts pet theliprd(pinpivwth theacesiduiak solveny sigaakUSRc-astatarensas NMR.

abbreviations agg.Usedh as.flaws: s_ﬁlﬁéi,r}ﬁ!afeddafdqgﬁ&@h@fat&dﬁﬁ&t{?&%&q@a&%&sﬂtﬁ %5[91%&49 =

quartet, in = multiplet, bs = broad smalet. Microwave irradiations were carried out usmg%ég(()
. m’

2010/011316PEFUS2 G0 285 & Mo MR-k SRPR AL D Timid &l R s

Thin-layer chrohHategpaghy (T LEY, WaSiperfhrcheH 201 sictiyel. 6035 MBrek)? preparatosys thn-layer
chromatogyaphyipsen &L Ve piefornesl o1 RX6m)siisa@s) 60,4 ﬁmrﬁ)plﬁ@%d,(\ﬁ\@@.fm@m%nd
column chroma}ggr%pgxgvaaﬁ Cafﬁé'eq %uéign azs%ljléc? ?gl cal rr71r1! u?n'?_Kleselgel 60, 0.063-0.200 mm
(Merck). Evapora i BWAS {8ne Yl adce bresshre th o Bt i’""“&é@zeﬁbdpa%ﬁ?’égﬁ’tézéﬁ was
used for filtratidhsoffpalladium. LCMS spec: HPLC-pumps: LC-10AD VP, Shimadzu Inc.; HPLC
system controller: SCL-10A VP, Shimadzu Inc; UV-Detector: SPD-10A VP, Shimadzu Inc;

Autosampler: CTC HTS, PAIL L jentific; Mass spectrometer: APl 150EX with Turbo lon Spray
source, 10AB/§%BS§H Ciext’so {@%;%alyst 1.2. Example 1.1: Preparation of

2-(7-(3-Cyano-5cfuinhi seomié hess renaxdiinid 2DietXpyiraciieldpemadisiioi-3-yl)acetic Acid
(Compound 4).khieR AssPrepaiation thhhdt (R ihoss-2imxneibal)-2-axocyclopentanecarboxylate.
15Toa solutioei rgfieth)ﬂ; 02-ro§((:)cyclopentanecarboxylate (93.27 g, 597 mmol) and ethyl 2-
bromoacetate S Q%lig §§ mmol) in acetone (1.2 L) was added K2CO3 (165 g, 1194 mmol). The
mixture was h % m6/®itor 24 h. The solid was filtered off and the filtering cake was washed with
acetone (3 x 10B:ietkdr: Theskiltrate was concentrated and the resultant liquid was purified by a silica gel

plug to give theglifle ampeund-ag lightyve/ o iguwd R Rk MR nilz

Example 1.4: Preparation of 2-(7-(4-Cyclopentyl-3-(triflucromethyl)benzyloxy)-1,2,3 4-
tetrabydrocyclopenta[blindol-3-yl)acetic Acid (Compound 12).
Step A: Preparation of Methyl 4-Chloro-3-(trifluoromethyifbenzoate.

30 To a solution of 4-chloro-3-(trifluoromethyl)benzoic acid (10.37 g, 46.2 numol) in
methano! (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 1o room temperature and
concenirated 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, CDCls) 8 ppm 3.96 (s, 3H), 7.60 (d, J = 8.34 Hz, 1H), &.14
(dd, J = 8.34,2.02 Hz, 1H), 8.37 (d, J = 2.02 Hz, 1H).
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20 = 243.3 [M+H]t; '"H NMR (400 MHz, CDC13) 6 ppm 1.23 (t, J = 7.14 Hz, 311), 1.24 (t, J = 7.14 Hz,
311), 1.95-2.03 (m, 111), 2.06-2.15 (m, 211), 2.35-2.50 (m, 211), 2.55-2.60 (m, 111), 2.80 (dd, J =
15.2,2.09 Hz 15)‘)/%.519% dd, J=15.2, 2.09 Hz, 1H), 4.09 (q, J = 7.14 Ifz, 211), 4.12 892\] =7.14 Hz,
2H). Step B:v‘g)repara ion of 2-(2-OxocyclopentyBacetic Acid. 25A solutiorf 6F 9004265
1-(2-ethoxy-2-oxoeth§ipp B ¥seyotatbentd Atathyb by sier ¢80 R 1206 romrsybei@ysee(500 mL) and 6 M
HO 5250 mL) was heageﬁr@(m%@rﬂ‘&r(ﬁ_k(]MTmaeJMQrS&M%%{@mgw@.@m?Mm_ g REeaswe and ghe
residue was partitioned.between EtDA rril.).an L), Aque ayer was separate

and extracted \%ﬁ%ﬁ]oﬁr&ﬁglﬁisﬁgo%r%f@ﬁ%%%c%onh‘%f)r?é %%arf?ggig@é%g '\}v%e’rrg%bljas edWithe1120 (300
m.L), brine (0T PAIYt B RaospAcmpdRitened AnkP dorrbentraragnpopiaies gddedttectanpound as
a white salid (2RcghrdlaiMiiordRABMtEnLREIBD6 HpIB ]bRHLAR #Barildd), 1.75-1.90 (m, 1H),
2.03-2.10 (m, 11 20.(d =10.9,.8.9 1H).,2.30-2.40 (m. 2H),.2.40-2.50 (m,.2H), 2.80 (dd, J =
157,72 Hz 1%%5&?%9‘{%?%’*&?5‘%?&@ & Bt Bt R e R S
solution of 2-(2WSESESER P Breneaetd @ 3 B ged Beonhiiyem ssstater e tisnsicdiodimL) was added

H2S04 (16.28gthGRdaqiroihedesidiantaoltitiohtvaatictted L mae et tmight e dgaction

mixture was co&g&g’grﬁgg tlh Iiggi%r §ig‘;§ gggqi.in 0 i%- WO dund
2010/011316P T E D DL s el Suer it AQUEOLS MIXIITS Was exirsciad Wifh DCM (3 x

200 rriL) 14 he EEFTTRABIAHGEErFE shbralvRsHuemitr by te3pr dhe fitlsireraod asey, dried over
Na2S04, decafftéd g dxiddh trated 7ared Mrel LBHEMPAGI0O B, AFfCH ) th eptitle. £ongEoun d s a light

llow liquid (2 /2= | | tJ = 7.14 Hz,
2y 5 1501 €5y T bl Mtk HE ﬁéﬁ‘j’%m%ﬁ%%ﬁ%%ﬁf e T,

2.19-2.29 (m, & ,“““2?33’6-?5?423(%%5’ L 53-(da! A B2 815 37 H), 4.07 (g, .1 = 7.14 Hz, 2H).
Step D: Preparation dftétity| 2 epitaticnaf Y413 Sodetgiicdr e iBoyomptniafiindoh3hybhcetate.
102-lodor4-methoxyafling(4:th 8 R3 MMl A0 RIS G oasy aGelalg ,12.1
mmol) Wére disscilxe in DI&/IE 3 flnelc_a%, c?{gokaethyﬁqéﬁﬁﬁ?c te (?%%%gm)ll %ég)ﬁﬁ%ﬁg
pyridinump-toldRnetiFERE (& M%%&%i 4! ‘6.’35??%%8 G\R/?ﬁlgoé‘ 484 RE PSR % ire was
heated and stimdd #1835 fdhahxtiterasdotited todteix DEEAN THelmgx 22 08sminebdand palladium

(I1) acetate (0.Qaé & B prahriaeadaad (hhriaencion ikl was stities (9n3 5 3hand then
partitioned between e%,h,}él acetate andd Wd%er. The aguequs layer was. xt a?ted twice with ethyl
c € a a??;ee,:tria acetat

[v)§ 1 T Was separate UEeous er was cte €. e
acetate. The corﬁ%rllne organi extracts Wel’eq(ﬁ‘led er sodium su ﬂiere and concentrated

under redficed joraizseterappie kystsirane SOMGHORN WY dtuteadvits 506, etnginiattdrader vskagies and
filtered throughyaepad afsiisagely ik fillralawasconasplmies ardeurilieddpssilica gel colurnn

chromatography to.give. f EMI&- 'H}%}QO = 4- ) )
20tetrahydrocy%éfg)[r)1§?13tg ](]Il%gté'-gngacggte coﬁ’igli%kl_:r% %rggllal}gléeltﬁfll(?-’(%l%idg%[gr?:')(g,nﬁt)%&’cetate.
The mixture wasbdisSbIFad iR BENE (B EFHand>édateteto’ o 8 OBBrotHBrohitd T428 T, 21.0 mmol,
1.0 M in DCM) 21 s7added angdi e reaction-was st s ford (5 MHjce water was added and the reaction
mixture was allowed C MRer ueQus mixture extracted three times with
DCM. Tk%gcombined %é%%ic&g%%%&gried o@%ﬁﬁﬁﬁ? ulfggfoﬁﬁ@(f ﬁ%fggﬁoc%ﬁt@ganﬁ%ﬁhder

reduced pressure. ThECrésriEleraRed-pueBireind P baitnct frdiarb & apmpliarivddade title
compound (65Ghing). dsBNS (M 21k, 28X MfMH L ThEdMRHE0RMez, 30 PXOIR)5 pprsrcidgaft, J = 7.2 Hz,

3H), 2.05-2.14 fr3,, LI, goéqo({%@m]te:m%éa@ué Lot vl bi Wod R87%: 800 By bl A8 328 TWAH),
4.16-4.24 (rn, 2H), 6.66 (dd, J = 8.6, 2.4 Hz, 1H), 6.85 (d, J =2.4 Hz 1Hl2 7.15(d,J=8.7 Hz, 1H), 8.4
(s, 1H). poured nto an ice and stirred for 5 min before it was extracted with dichloromethane. The

30 organic extract was washed with saturated aqueous sodium bicarbonate solution, dried over
anhydrous sodium sulfate and concenirated under reduced pressure to give the title compound ag
an oil (1.16 g). 'H NMR (400 MHz, CDCl;) 8 ppm 1.55-1.63 (in, 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, 1 H), 7.61 (4, J = 1.52 Hz, 1H),

35 Step E: Preparation ef Ethyl 2-(7-(4-Cyciopentyl-3-(trifincromethylbenzyloxy)-
1,2,3,4-—tetrahydrocyc]openta[b}indul-3-yl)acetate.
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30Step E: Preparation of 3-Cyano-5-(trilluoromethoxy)benzoyl Chloride. Oxaly! chloride (2.0 M in
DCM, 0.636 ml., 1.272 mmol) was added to neat 3-cyano-5- (trifluoromethoxy)benzoic acid (98 mg,
0.424 mrnol nd one drop of DMF was added. The reaction mixture was stirred at room temperature
for 30 mm a é) el Edhientrated under reduced pressure. Step F: Prepgr(éf/gﬁ 21004265
3-(Hydroxymethyl)-5-Erifiudisnereeheky) Béhuditriie | 353-GpahviDcieifiomotelviatn Ry Ybesetdy| chloride

gSZlg mg, ?)38 mm&w@??imm&m Tﬁ%&%@ﬂﬂﬁﬁ&@é@ﬁﬁ@dﬂ@ﬁe@&@%ﬁ%&ﬁX%@@ (328 éng,
mmol) was a o) no and the reac e min at
before it was aﬁ%ﬁN omvl\‘/né) B%gﬂ E@f %&ng’e%&‘i‘ﬂﬁé‘ (élé%qﬁg’% roonfl emqéerafure After 2 h,
the reaction miRisFEsERs sifeHEdGPEMBRITCOBMsHC fltTpbihiquelvudinixtafewesnextadicted with

ethyl acetate aaﬁ&h&m@mwﬁxmmwwmrﬁdfw@ym@% guléate. vilterrehand songantrated

under reduced rgsgug% egn}g i S|Iica gel column chromatography to give the title
compound (44 1 3 M+ }ﬁ .’5Step G: Preparation of

2-(7-(3-Cyano-5- (trlflLﬁf?@lﬁeﬂ‘iw@lﬁi@ﬁz‘}fl67()'7/)(%(23’31%1@{61’#&19&‘853795B@ﬁ%ﬁiﬂ&ﬁl’)@?ﬁa’cetic Acid.
Et(hhyl dZ (7- hyd{?gkgy?rﬁﬁclmwdlmpﬁﬁﬁaibml -3- yDacetate (100 mg, 0.386 rgmo[l)_ S$d(3 .
roxyrne | ri were in
ydroxyrnethy!)-o-( L%%T&‘H&lia'}‘go %EQZQ f%@ 1'Egm 50 mt‘r‘;‘@%l ,6} ‘E

mL) and cooled to O C. Triphe 1 mmo lisopropylazodicarboxylate

(DIAD) (G945 mErHEracHs t?rg%]t‘éda drsbierRe (dune RS TPRI A t’d‘?’éfé‘i’r‘fo{‘é(ﬁ*ib%?ature and stirred
for 1 h. AdditiomattiaddA D (x5, retatQ 7@ tranriod) ralng ttiphaayipb egphine 4202 Iy Qydhtemmol) were
added and the ?ﬁﬂ%@%%o%%%%ﬁ%@%& Pm-;r Q%tﬁ%@&“t%ﬂ@&%‘é%ﬂﬁ? dileel with water and

extracted three times with ethyl acetate. The combined organics were dried over sodium sulfate,

filtered and corlBBATaTES HHRF BRI Vi h R agurensHfd ?%‘é' eSS BaRf b sRtiaEgst column
chromatographVhtoogine5ay8 mgy dfiedypgredttybus sodium sulfate, concentrated under reduced

2-(7-(3-cygno- f};ﬂmmﬁm%&mmmelfo%&Aag%nﬁtygdr@ﬁme%t lindali3raggtate. The
material was dISSO dIOX gf é 3 mE’%"Cﬂﬁ M agueous Li011 (0.33 mi., 0.33 mmol) was
e

added. The rea‘c"fﬁ Hitt BRI SO St BRI 2kidirtatido pH 2 with 1.0
M HCL. The acﬂ}étﬁlﬁ rIﬁRﬁME W@@éﬁwd@?té%mdsbémééﬁﬂﬁ%wﬁﬂ&;e&éﬂal Fhen20dbrhbined organics

were dried ovep s@céxhumuif@&qclﬁlyeae& anzooneeniptesoundenefuced piessuemhhesesidue was

purified by silic | ol P ive th 0 und (1.1 mg).
LCMS m/z = 4?1%%%% ﬁ\é{ phis %%@%l—l’f g&gg;y Eﬁ ppl’r#’é%f? dz‘zt e%gq ),@5)506% -3=15.8,
8.0 Hz, 1B, 2,86=2.84Hm 1dMY, 4. 64 600k z1 Hi).5:48(6/ 219063 1Y 77 2(8.8H2 B ¥¥(s11), 6.95 (d,
J = 2.4 Hz, 1H)1$)20 (&, @s=18.0 Hz, IH), 7.64 (s, 1H), 7.73 25(s, 1H), 7.84 (s, 111). Example 1.2:
Preparation of 2-(7-(3,S-Bis(trifluoromethyl)benzyloxy)-1,2,3,4- tetrahydrocyclopenta indo1-3-yhacetic
Acid (Compound 10). Step A: Preparation of Ethyl
2-(7-(3,5-Bis(triflesatisaia oy iRLA.1 2 3 4- 30tetrahydrocyclopentalblindol-3-yl)acetate.

Column: normal phase preparative ChiralCel OD, 50 X 500mm ID, 20 pum particle size

25 Eluent: IPA containing 0.05% TFA/hexanes containing 0.05% TFA (8/92)
Gradient: Isocratic
Flow: 60 mL/min
Detector: 22{ nm
Retention Times: 1¥ enantiomer: 38.9 min; 2™ enantiomer: 48.4 min.

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

tetrahydrocyciopentalbjindol-3-yl)acetic Acid (Compound 11).
Step A: FPreparation of 2-Isopropoexy-S-methylpyrazine.
To a solutien of 2-bromo-5-methylpyrazine (3 g, 17.34 mmol) in 2-propanol {14 mL)
35 was added sodium propan-2-oiate (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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Ethyl 2-(7-hydroxy-1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetate (61 trig, 0.235 mmol), was
dissolved in DMF (1.0 inL) and cesium carbonate (77 mg, 0.235 nunol) and 1-(bromomethyO-

3,5-bis(trif|uoromeg¥rll benzene (72 mg, 0.235 mmol) were added. The reaction mixture was stirred at

room tempe}%?&%l a% and then filtered through a pad of Celite. The FieAe WS diited with
35water and estrhoreshifhie dilfirrd snwithrethiyhtad ctatacsihe wenmbirfed by gdnicgsivehardried over sodium

sulfate, filtered:arehsoReeRIHBEd URJRIL BIHRRAPIES SHIEa TiNE IBsiduawaspuitied Ry silica gel
column chromajogiaph,ia ave e (e comagund (28 OV LCMS (ig = AR IRICR), WO

2010/011316P ep B! Bréparation
2-(7-(3,5-Bis(trifkfoodbtiyifehiyloxy)-1,2,3,4- tetrahydrocyclopenta[blindo1-3-yl)acetic Acid. Ethyl
2-(7-(3,5-his(trifluoromepwpbapayiasy)si 2derépiabyskacysgiopemnialblindol-3- yDacetate (28.6 mg,
0.059 mmol) was dissplved in dipxane (1.0 inL).and 1.0 M 0 IOH 5( 0. mmol)
was added. The solu iorrglnxwggg gc{i%’es Iétotxsr%C Fﬁjﬁrgfﬁggﬁ%ﬁ‘ﬁ‘é fg'rgg(?ﬁ’glsé?lgk%r?? a)grsé §§Qj?%g&‘t§ %g?_' 3 with
1.0 M HO and exiehcietARNd0tR Bth§f aveehtd hene bbinwes ssttrarddané reabierethishel- Setium
sulfate, filteredoansseneetaledeuadani adunetprarstiruidgivgthtide sprpgountwz3 mg). LCMS
m/z = 458.3 [M+11]+: 'H NMR (400 MHz 15) 5 phm 2,122 24 (m . 11)-2 61 (dd,J = 17.0, 10.7 Hz,
T1n). 2 752 0 o e T R s e b g e B T o e
2.5 Hz, 119), 7.9on¢entpledgugley yaoppy Thgrsidue way pyrigiad by sifige gehepluann ahrympiograpiig t93:
Preparation of gveri(Btthy eorpdution eopoxyiaanzylmgy)-1,2,3,4- tetrahydrocyclopentaiblindol-3-yl)acetic

Acid (Compound 5). %&t@pﬁé@g&gﬁa&}qﬂﬁ {gﬁggégwmp%}jﬁ%{p bf{;]gpnitrile. From

3-cyano-4-isopropoxybenzoic acid, in a simila ﬁ1 1 e one described in Example 1.1, Step E
and F, the title EHHPEGPRY WrRSTHRIAA-3rrIRfEE ¢0® MHZz, CDC13) 5 ppm 1.40 (d, J = 6.2 Hz, 6H),
1.72 (t, J = 5.6 Hz, 1Hh 6-&-6@itmy312)3,6-@5afdddocy BPdrim[Hlibdi]-3-Hikéelale J6-0856:, D.08Hz, 1H), 7.55

(d, J = 2.35Hz, m%%%&gﬁeﬁsmq&@@s | o 5NRROMeLYAksssISQRIPRIE RS RaonifHle.
5-(Hydroxymethyl)-2-isopropoxybenzonitrile (5.96 g, 31.2 mmgrg was dissolved. in toluene (90 mL) and

thionyl chloride T3%5 1™ EEPTRING Al R e BrRB FEaio - MRk A e ¢ to 75 C and
stirred for 20 mirrofbsateriasommixtune yweasnd biBd wvitH Heoxandsendihv@sited vl weateredd saturated

aqueous sodium bicarbanate.d e dtaxane saltictvas.diies, everRadinmsresuliatefilterad and
ﬁg% 'H NMR (400 MHz, CDC13) 5

concentrated u reduced pr o give the title compound (5.
ppm 1.41 (d, J &9%tf-niﬁ,‘%ﬁ%fh?f%é%ﬁ%@%%%&éﬁ Wg%ﬁf@z‘?’? "6.95 (d, J = 8.6 Hz, IH), 7.51
(dd, J = &7, 2.4cthbydidyclopdhdblindoR Byhaetald 1 1 mgSiaph€ sfrepsrdtichirotiBtmg (288 pL)

2-(7-(3-Cyano-¢-iSpRionoyREnagiw k13 &4 - thlaiydoeyclapenielbindglRybacriaig n30Ethyl
2-(7-hydroxy-1,2,3,4-tetrahydrocyclo entaipgndol-&yﬁacetate (1.237 g, 4.77 mmol) was dissolved in

DMF (12 mL) afdPEeSRIRF S @ BeAf rhrreiiiish wiEnsdtssontiwseeddn Thituire was stirred
at room tempereaictienfanttrania andtdwobioranaeiyi) hdseptpoxybenzanikiine. O gHA dtimmol) was

added. The reacfiqrimixiure Was SIV e AL Grlar & BiDElY el Was Gaaled. i g imperature. The

heterogenous mixture was filtered throgﬁh Celite and the filtrate was 35 concentrated under reduced
pressure 2The fBgddeMvaesunfed B Sic M RMAMRdidlokft 8pRy 17 fivé Tttt cdMmound
(1.32 g). LCMSI 823 433, BVerar2 HIM BRI Q0M2 (G238 3)36-ppor:h. 28)(t5.09%s7 ZH)3,1311), 1.40
(d, J = 6.1 Hz, 6HY, 2. Q92 5(; Sk &30, (A6, $948, At 1 2 HE; J = .83 Hz, 1K), 8.20 (s, 1H),

8.30 (s, 1H), 10.37 (s, 1H).

30 Example 1.6: Preparation of 2-(7-(3-Cyano-4-(trifluoromethoxy)benzyloxy)-1,2,3,4-
tetrahydroeyclopentafblindol-3-yDacetic Acid (Compound 7).
Step A: Preparation of 3-Bromo-4-(trifluoromethoxy)benzeic 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 mmeol) 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 sedium thiosulfate
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WO 2010/011316PCT/US2009/004265 IH), 2.69-2.88 (m, 4H), 3.50-159 (m, | H), 4.16-4.26 (m, 2H),
4.65 (septet, J = 6.1 Hz, 111), 5.00 (s, 2H), 6.80 (dd, J = 8.7, 2.5 Hz, 1H), 6.94-6.97 (m, 2H), 7.20 (d, J
= 8.8 Hz, 1H 72.'?%&!%1\6] =8.7,2.3 Hz, IH), 7.64 (d, J = 2.0 Hz, 1H), 8.456% IHZ%. S/te D: Preparation
of 2-(7-(3-Cyands-4-i1sopropoxybenzyloxy)-1,2,3,4- 5tetrahydrocyc|opentaf rln% 913-% A¥etic Acid.
Ethyl 2-(7-(3-cyentghydigioprdrory e aykariy) iy, Fas-tereanyeied epebpersidibird ekatisd Yacetate (1.32 g,
3.05 mrnol) wagrdisseyesin iRxangdad 1hhandsbid M agueonsslinat 18715k P; 19 rupol) was

added. The re?]%ié)&ﬁ,%?ﬁﬁg&%g‘st room é?@mpﬁftéj&g é&)r}]%fr ga%i ggh%éz\é%;%;g é.%)SS C and stirred for

one additional hour. After coolifig tBrroom t petrature,’the’reacticn idifted to pH 3 with 1.0 M
HO and partitioned b&teecBrPrenaratiemodi(yarethit iftsorgihecdbreiticréeitbved and the aqueous

e A oo o B MR (400

litered and conc atea.lo give. Al C un = . + +,;

iz, DVISO. 98 S Ao 503 B o e P T N B TR SR 6 o v 1),

2.58-2.77 (m, 4FRc318 3 18159W e A44901G B ddptae Factivnwas digerhwitindghlosometyas 65¢dd, J = 8.8,

gg I—;ZélH), 6.9:1 \dedie®2vds Iazt&le&b{')d thel@ikehrd3w 4. it \ﬂziédr?g?ia?ﬁi(da &a.?:& kblidliv]a};?.TO (ddc,: J=
.8,2.3Hz, 1H), 7.7 wh=2.1Hz, 1H 45 (s, 1H L s, 1 Resolution vi iral HPLC.

A I B A U b B s SR

Hexane/28% |S8r6paor 2t Bed Syd ot saedhc ik aompatmerie 18 6Eratit it (887 min Detector:
254 nrn 25Retexied simas2 3ghverghtio er: 33 min; rd enantiomer: 40 mm. Example 1.4: Preparation

of 2-(7-(4-Cyclopentygé;@igyg{mg‘}mpgg@gﬁy@%%@ ?_ ﬁ(tgﬁgﬁpxg@%gg%gg%g{mgdoI-3-yDacetic

1
Acid (Compound 12). Step A: r(_a‘{)aration of Meth hloro-3-(trifluorométhyDbenzoate. 30To a

solution of 4-chloro-3XMdPERfatHNHORIBE R PTE S AYSAB S TRHIBIMRNRIEHERHA% 100 InL) was
added concentiatethsiifi Eic:apid 10,5iemb, @24l cemaipukhemttaiedvas beated LONE r&flax

overnight sThe mipdyie.ywas alloreddn sogk leseam ipmpss piresndeoncepirated-uader feduced
pressure to forr@ﬂa S%hd. fﬁge solid was filtered and washed with water. The solid was then stirred with

saturated aque By dilttbitBroonate solution to remove 35 any residual sulfuric acid, filtered and
dried under vacuum tStepues freptittetoomB((tid asmetbhlic {tlitv @08 lgxylichNdittBd.1. (400 MHz,

CDC13) 5 ppm 3.96 ($(3fdkodyRRioh) 3 FShddddirim)Rnbdnittle T B 3%.609%:me) kel (d, J =

2.02 Hz, I H). WO 2010/011316PCT/US2009/00 ep B: Preparation qf Methyl
4-Cyc|openty1-l§’-t't“rfﬂl518?8 éﬁbﬁb‘%}ﬁ]%&ﬁgng&é%zglggﬁ)%ﬁon 8 (Wos #5%1[%85“ ¥r(1“fre€tr‘?ﬂ1sydrofuran,
88.0 ml., 4.0 rrried)aivis adeidd ayelSantyknadied shdtheiiziide vasprsatisdoritnbetaess G5 mL, 41.1
mmol). The resytng . susReASIGNWAS SKER: Al JQREIIRRINCMAINR Bihibla]a 1R aRavesUspension

was added methyl.54-chloro-3-(trifluoromethyDbenzoate (7,00 .3. mmol) and bis(tri-tert-
butyiphosphine L AT AR b e e G bl e e A RAR IS A | er

reflux for 2 h. THERMPelASSANETEAGS D600 rEoM B Hia ERfScmet Bt ISsHRr A aqueous
sodium bicarbapaiE)sphsivaand fiteresh-Téredinay s gxmacted with ethyl acetate. The organic

layer was, glried over anflydrQus Sodum Py liAE. SO Rl LGSR IS EE T t0xy)-1,2,3,4-
tetrahydrocyclopentabjindol-3-ylacetic Acid.

Ethy! 2-(7-hydroxy-1,2,3,4-tetrahydrocyclopenta[blindol-3-ylacetate (0.100 g, 0.386
mmol} and cesium carbonate (0.138 g, 6.424 mmol) were dissolved in DMF (1.0 mL)}, stirred at
room temperature for 10 min, followed by addition of 5-{chloromethyl)-2-

30 {trifluoromethoxy)benzonitrile {0.100 g, 0.424 mmol) in DMF (0.300 mL) at 0 °C. This mixture
was stitred at room temnperature for 3 h. The reaction mixture was quenched with water and
extracted with ethylacetate (2 x 50 mL). The organic phase was vu;ashed with brine and
concentrated. The residue was taken up in dioxane {4 mL) before aqueous 1 N LiOH (1.3 mL)
was added. The mixture was stirred at room temperature for 2.5 h before it was quenched with

35 water and acidified to pH 3 using aqueous 3 N HCI. The mixture was purified by HPLC to give
the title compound (0.040 g). LCMS m/z = 431.2 [M+H]", '"H NMR (500 MHz, DMSO-d) &
ppm 2.00-2.20 (m, 1H), 2.01-2.21 (m, 1H), 2.23-2.43 (m, 1H), 2.55-2.83 (m, 4H), 3.33-3.57 (m,
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10 pressure and purified by silica gel column chromatography to give the title compound as an oil
(7.64 g). LCMS m/z = 273,2 [M+H]+; NMR (400 MHz, CDC13) & ppm 1.57-1.66 (m, 2H), 1.68-1.82 (m,
211), 1.82-1.94 (m, 2H), 2.04-2.21 (m, 211), 3.33-3.49 (m, 1H), 3.93 (s, 311), 7.54 (d, J = 8.21 Hz, |H),
8.13 (dd, J Y9 3ROV, 111 8.27 (s, 111). Step C: Preparation of F¢1/US2009004265
(4-Cyclopenty 11 (riffiiargmeti [ ghehy§ibthandk, 15)Te % soludbi.bf tetms.83 Hz, 1H), 7.69

4-cyclopenty 1 GtituoEomathyhbRnzoais 8. 16 8,530 0 mmohinslod dionane (00 ) was added

lithium borohydride solution (2 M in tetrahydrofuran, 30.0 mL, 59.9 mmol). The mixture was heated
under reflux for 2.5 h. The mixture was allowed to cool to room temperature and carefully quenched
with 1 N aquedirsi@d 53! trepamaiits 8f ZFie(drigbinitidyeomath sbparaterynibd. B aqueous layer was

exltfracted yvith ﬂhﬁgﬁg&g&fop'ggg@%ggmwwcgﬁg%m _{ag,ggawgiggprield 0\|/er anhhydrous so?\ium _
sulfate, concentrated under reduced pressur urifie silica gel column chromatogahy to give
the title compound asSLtj ae%‘gro{r’lléegsargﬁl?%ﬂslg éﬂﬁ?ﬁi\fﬁﬂ @\ Bel(ﬂﬂf,nﬁ%ﬂ FRBBHLT5871.63 (m, 2H),
1.66-1.77 (m, 2¢¥iny@ocysopénta Bilindolgavbargys; 211), 3.37 (quintet, J = 8.00 Hz, 1H), 4.71 (d, J=
4.29 Hz, 2H), 7.45-7 4 { ikt o A0l 7 hirirorkA1H2, A ebahT B {eophla RRSIEI By Regparation of
4-(Chloromethy0-1-ey¢clopentyl-2-(irifluor h tzene, .

(4-cyc|opentyl¥‘gkgﬁiﬁEllJ&dgr)c%rﬁné)t %%Eé(#;b@r@%%%g .rﬂmé ‘E.Bﬁ}fﬁﬁ%g}%\/ﬁé afstdcilf:fi%gzl'thionyl chloride (5.5
ml., 74.2 ¥hmolprrremsthire a8 aeearsthshbentercd hibe o oSG vergodli olbe cnterwe dlato room
temperature ang:gidrserhatroamitemEREALY & GveriGhishEMixuEe(NAS PAIBShiNthan ice and stirred
for 5 min beforg, it was, extracted wilh dighigromethane, Te 20qraanic exiract was washed with
saturated aqueous sodium icarbonate o ution, dried over anhy roud sodiunt sulfate and

concentrated USHEITEIAERPHARRE RS TS BivEtihertneued Mpyarss sdia i dit 1 B)16Gf 14 NMR (400
MHz, CDC13) SppmiiBp-1.63 (in, 2H), 1.69-1.77 (it, 2H), 1.82- 1.90 (m, 21-1), 2.05-2.13 (m, 2H),

3.37 (quintet, J = 8.5QHZp 131 458 (S, 3H). .46kl thz 820 782 (d, J.= 8.00 Hz, 1H), 7.61
(d,J= 1252 Hz Sfn bl bt él’:‘gti%yl _-%%-%%%%ﬁg?)édr%lyll-é%tr{i%ﬂ%%methypbenzyloxy)-

, 1H). 355tep E: Preparation o
1,2,3,4-tetrahy%%§)ﬂ&ﬁéﬂf£6ﬁﬁé‘bﬁ%%@é‘é&t%? AR 2010/011316PCT/1352009/004265  To a
solution of ethyl 2-(7-Ryd rokytidy23;dsteréh{Zdtddycifpentadibhihitielz3kypadeiadte-(50.0 mg, 0.193 mmol)
and 4-(chl0roM@&Mﬁkw@w@péy&a%x@tmms%%h»@gse@.é@ﬁ)?m%%%@dmggn@é%&mm%m DMF (3 niL)

was added cesium carbonate (75. 0.231 mmoa)). The mixture was stirred at room temperature
overnight, filter‘éﬁtﬁ?@o 5{%591?%5 agﬁgﬁ"}%éﬁ%régg%&n%f@r%@c&eﬁmﬁ@?ﬁq‘?@%gﬂﬁ% was purified
by HPLC2b givetiireitithehcommisd imthers tetigteipinkndi BB with i MBanfmshid8 @i [M3Mrthe  Step F:
Pl’epﬁl’ition 0{ %ﬁgdéiﬁyﬁ%%@ffké'@ﬂﬂ@md T@H%M'lk&@il _@AW%&:ﬁhﬁce} The combined
tetrahydrocyclopenta[blindol-3-y1)acetic Acid, To tion, of et ) .
2-(7-(4-cyclopeer%§/aﬁ§[gv rfﬂ‘ﬁ%)sr% r%("le ﬁ‘y‘i}“b%%f&ﬁ%’%%‘?zﬁ %%8?%%/@?85%1‘8%3’ ﬁttév[lﬁ]clﬁrgg‘i‘%qyl)acetate
(38.7 mg, 0.086smrgEnA WlAIKSP sevdrtldp méth4hbl (VSHRL JHNVER (AAONTNMSE)d and water
(U.S mL) was aeglecttiOH hydaie(34 @ao- 0s23&990med) 1Tihe ssausqwasstiried gk (gom

temperatiire ovegni efore Xt idified.t ith, LN, aq | solution and
extracte 5vith e y?gégtagt%f)ﬂér?g g(fir]g’(ayniceﬁgéér%&a%zdil d%og\/yeﬁéa\‘?\wlh?d‘?%%’s@(ﬁy %%fgtegégncentrated
under reducedH5pFBssaPedfd aridth ulder&ddliubi. 13 ke féHm was triturated with water to give a solid.
The solid was filtered to give the title compound as a light pink solid (25.7 mg). LCMS in/z = 458.4

511, 254 ca, Do S R S ERB R bl bl oo, ) S
(s, 2H), 6.70 (dgtraydgeryclopytpiblinolsi g eptis AckdAGompopng 2. 19 (d,
30 Step A: Preparation of I-Chloro-4-(chloromethyl)-2-(trifluoromethyilbenzene.
{4-Chloro-3-{trifluoromethyl)phenylmethanol (5.1 g, 24.22 mmol) was added in small
portions to thionyl chloride (20 ml., 275 mmol). The reaction mixiure was stirred at 50 °C for
18 hand heated under reflux for 23 h. The mixture was concentrated and dried under high
vacuum to give the title compound zs a colorless liquid (5.41 g). "H NMR (400 MHz, CDCl;) &
35 ppm 4.58 (s, 2H), 7.50-7.51(m, ZH), 7.71 (s, 1H).
Step B: Preparation of Ethyl 2-(7-(4-Chloro-3-(triflucromethyl)benzyioxy)-1,2,3,4~
tetrahiydrocyclopenta(blindol-3-yiacetate,
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20.1 =8.72 Hz, 111), 7.61 (d,J = 8.00 Hz, 1H), 7.68 (d, J = 8.00 Hz, 1H), 7.70 (s, 1H), 10.45 (s, 111),
12.18 (bs, 1H). Resolution via Chiral HPLC.  Column. normal phase preparative ChiralCel OD, 50 X

500mm ID, m particle size 25Eluent: IPA containing 0.05% TFAJhe taining 0.05% TFA
(8/92) Gradigé%ftl:é éet)?@r}é |g Flow: 60 mL/min Detector: 220 nm Retention %S%S%%pge%%% %mer: 38.9

mm; 2" enan omer: 48 Mixhire. 30tk aAipleydrdyPréfarstiwhydfocyciopenta[blindol-3-ylacetate (222

2-(7-((5-Isopropexy/y aaildr? OMER At HaiydronyeinnRALRIR s 3 VilacklitAcid
(Compound 11). Step A: Preparation of 2-Isoproplo>,ﬁ<a/b - t%@gazine. To a solution of
2-bromo-5-metAS BB REPRY 492308 Mioh TrahTopanor @A iE IERHY RO e
propan-2-olateAf8:56dgy 4 8B anerioth amtidnemtdd Umedrddtarowbwesradidtiditenstiite®fon 1.1 h. The
organic selveniiyas:eVaparatad hafre Waleryasrdaediia the cesituefhamikivm asextracted
with dichloromeg e (2 x 75 mL). The organic phase was dried over 57. WO
010101131 SIS0 A ST e SR P ERATISE e resicue was purified
by silica gel colbmmetisrenatogreghy ttegivenpimdideaconipetidd 228 adrdwMd(10483.ILCMS m/z =
15§,.4 Bs MJ(rHr; ENNMQSQ@WM 80 é@ﬁ@%l@@ﬁs%éﬂ- 2.&9(@%5 ﬁalﬁzlﬁmﬁhibszi;lﬁ?(éﬁ; 34)2370-5.20 (m,
1H), 7.84 (s, 1H), 7. , 111). 5Step B: Pr ration -Isopropoxy-5-methylpyrazine. A mixture
ot 2isopropord LRIV IAAAE (0 A 3L a8 o B e 8 ADet M GG ALEN (0.270
g, 1.65 n#nol) iBtdlAénBHisolo) (Mids rafidia dHow 712 h @fter-wiich. 32 Blad BF NBBNMasmdded.- She
reaction mixtuggdwas hieatedindsr reyy, for 200 bgfogadtyagcooled to room temperature. The
solids were removed &}/ filiration and th? ;l:&a(tl“e_ Jas 1OC€Sgteq{rategn gtnd‘i{) Q/ac%\l:)rﬁ. (e residue was
purified by silica gel CoMTh CRPEFRSIEGTAPIG {6 oS IR hi RO ST UL S BY M Gift3E mg).
Step C: Prepatétiahydfycrasutaipladelcyprasis-2eiimetboxy)-1,2,3,4-
tetrahydrocyclopentaforingat 3r¥Bacetic-Acidioro-3(trifluoromethyl)benzyloxy)-1,2,3,4-
i5 teirahydrocyciopenta[b}indoi—3—y3)acetai:e (50 mg, 0.111 mmol), 0.5 M cyclohexylzinc(Il)
bromide (0.5 M in THF, 3 mL, 1.5 mmol), and bis(tri-z-butylphosphine)palladium (3 mg, 5.87
pumol} were stirred under reflux for 18 h. The mixture was allowed to cool to room temperature
before water (1 mlL), MeOH (1 mL) and LiOH hydrate {70 mg, 1.668 mmol) were added. The
mixture was stirred at room temperature for 2 h. The mixture was purified by HPLC. Fractions
20 contatning product were basified with 1 M NaHCO; and partially concentrated. The residue was
extracted with 0.5 M citric acid and CH,Cl,. The organics were dried over MgSQ,, filtered and
concentrated to give the title compound as a tanned sticky solid (14.4 mg). LCMS m/%z = 472.2
[M+H]"; "H NMR (400 MHz, CDCL) § ppm 1.38-1.50 (m, 4H), 1.76-1.85 (m, 6H), 2.11-2.17
(m, 1H), 2.58-2.65 (m, 1H), 2.75-2.93 (m, 5H), 3.56-3.60 (m, 1H), 5.07 (s, 2H), 6.84 (dd, J =
25  8.8,2.5Hz, 1H), 7.00 (d, J= 2.4 Hz, 1H), 7.21 (d, /= 8.8 Hz, 1H), 7.46 (d, /= 8.1 Hz, 1H),
7.59 (d,J= 8.1 Hz, 1H), 7.70 (d, /= 1.2 Hz, 1H}, 8.27 (s, 1H).

Example 1.9: Preparation of 2-(7-(4-(Pyrrolidin-1-yl}-3-(triflueromethyl)benzyloxy)-
1,2,3,4-teirabydrocyclopentalblindol-3-yhacetic Acid (Compound 13).

30 Step A: Preparation of Ethyl 2-(7-(4-(Pyrrolidin-1-y1}-3-(trifluoromethyl)benzyloxy}-
1,23 4-tetrahydrocyclopeatalb}indol-3-yi)acetate.

A mixture of ethyl 2-(7-(4-chloro-3-(trifluoromethylibenzyloxy)-1,2,3,4-

tetrahydrocyclopenta[blindol-3-ylyacetate (50.9 mg, 0.113 mmol), pyrrolidine (0.047 ml., 0.563
‘mmo}), diacetoxypalladium (1.264 mg, 5.63 pmol), biphenyl-2-yl-di-fert-butylphosphine (3.36

35 mg, 11.0 pmol) 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 concenirated. The residue
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Ethyl 2-(7-hydroxy-1,2,3,4-tetrahydrocyclopenta[b]indo1-3-ypacetate (0.035 g, 0.135 15mmol) and
cesium carbonate (0.048 g, 0.148 mmol) were dissolved in DMF (0.5 mL) and stirred at room

temperatur%r%%mmi;rg this mixture at 0 C was added a solution of 2- 2009/004265
(bromomethyl)-5-isop

rol%)ox_ypyrazine (0.034 g, 0.148 mrnol) in DMF (0.28%{/}Jsén was stirred at room
temperature for8G+rathé welils Meitieasid ved B lirdtio argrnesiitratdriahevpuriEea:bll 1R, C to give

ethyl 2-(7-((5-isaproRex¥RYiaginve HOmehmpard2sh nrOteliahydy apyclanesiatblingnd -3-yl)acetate
(11 mg). To th dissolved in dioxane (288 4) was added aqueous LiOH (I N, 72 uL). The mixture

was stirred at room témperature for 16 h; before more aqueous LiOH (1 N, 200 pl) was added. Stirring
was continued for 1 FStIRNBreazkation Al adidadlwArér(ibpmpmehyibrordartivhhikture was
acidified te pHeduhdloblyHipdntlginanitardwaaaiied by HPLC to give the title compound as a

yellow solid (7 25mg),. L CMS.m/z~ Ao ML HNMR Q0MHz, CDCIS) & bpm 1.32 (d, J = 6.31
Hz, 611), 1.95-2.18 )r% 11%8?%.25:5%?1%4@&153#5??%-%}% %Sngn ﬁﬂf@%@%’é@éﬂi?ﬁ’ﬁ%og (s, 211),
5.15- 5.33 (m, 'eralygopyciepentaitdindel-f,yliacptats §4-8ama, 0163 7ol ingS=mg, B e1Me 80 (s, 1H),
8.30 (s, 111), 30137, (sOELL )30 Eresnpie0l 6 irepavaiioiddl After stirring at room temperature for 2
2-(7-(3-Cyan0#-&%@%&9{;94%%@@;9&;@%5&&@tﬁ_ﬁ JEHRLYACKEaRANIAIPINdof-3-yllgcetic Acid

(Compound 7). Step A: Preparation”of 3-Bromo-4-(trifluoromethoxy)benzoic Acid. _
4-(Trifluotdmefihihiehzit S YEro rsdambly aMe-ifdistad eA et istia gvotitftimol) were
suspended in ritrareihsseb{20nish, 31idiy toisl ke WaEME] aec-driomine-+@]4 97 8BIRKN0.70 mmol) at

0 C. The soluti I RCFOWAYEJrradiati . lon mixture was
added to cold v%g%g@%?ﬁﬁ%%g(dﬁéﬁg%ﬁn%?tﬁglgggfaqt%}llzogﬁzfo%ﬁ é{])%ﬁlph‘aégg?%tra@nbhase was

washed with aft¥giédds S6RtoR: dPSotfdiTHBsdfite. W oBA 6101131 8Pc it 8669004265
pentahydrate anhtl lpsnz)] heoakydrie. felier \INa T a6t Dtredasdia)miotHe, rasidues \Wiag paifieg by IIPLC to
give the tjitle COIPQL Sa§}§}.white solid (1.5 g). LCMS m/z = 287.0 [M+11]+; 'H NMR (400 MHz,
DM50-d6) 6 ppm 7.67 (d, 1H), 8.06 (d, 111), 8.29 (s, 1H), 13.47 (s, 1H). Step B: Preparation of
3-Cyano-4-(trifluoromethoxy)benzoic Acid. 53-Bromo-4-(trifluoromethoxy)benzoic acid (1.4 g, 4.91
mmol) and cyaFgoopipdrl® Bipaga o8 d Aol Iehatylikdtifubiamethyl) BepyyiolitihdAg(NMP) (14 mL).
e GO S ARE M e

ichloromethane elite(r) was added a e mixture, was, stirred vigorous r 10 min. The
solids were removed%@’hllj’rﬁ fgﬁ? r@%i‘g“& ?Sffa?fg’f“(b%%“wg’sﬂ%a’z tﬁ“%%?%?d(f%giﬁ?ﬁ%%nﬁd&
concentrafed. YDt reSifupenbdtpurified vy HPrpEetong Ve theritersbispouirchd Pameotidefits solid
(0-(97% g). LCM:ELFVE% %%%@ Mﬂﬁ(ﬁiﬁé@ﬁ%@ﬁﬁﬁ’éﬁ%@ﬂﬁ@?{am lg, ol.ozz mmall)q were added. The ;
5-(Hydroxymethyl)-2-(trifluoromethoxy)benzonitrile, Ffom. 3-cyano-4-(trifluarometho zoic acid, in
= simiar e e B SR SRe OIS 1 B RME e cOMBUTe 8 Ehtained s 2
clear oil. LCMSspwttzrs@hgromida-(4]mi] sianiRd@rg0mHx DR By iori04 G s rarfioywse-7.44
(m, 111), 7.67-dodkd 0 rodid)sefifBalSeldrl 1.0 M LiOH (5 mL) and dioxane (5 mL} were added. The reaction

25 was stirred at room temperature for 24 h and then acidified to pH 3 with I M HC1. The aqueous
mixture was extracted three times with EtOAc. The combined extracts were dried over sodium
sulfate, filtered and conceﬁtrated under reduced pressure. The residue was purified by silica gel
column chromatography to provide the title compound (33 mg). LCMS m/z =446.7 [M+H]", 'H
NMR (400 MHz, DMSO-d4) 8 ppm 0.89 (d, /= 6.6 Hz, 6H), 1.87-1.98 (m, 1H), 2.03-2.13 (m, 1H),

30 2.35 (dd, J=15.9, 9.0 Hz, 1H), 2.60-2.76 (i, 6H), 3.42-3.50 (m, 1H), 5.12 (5, 2H), 6.71 (dd,J ~
8.6,2.4Hz, 1H), 6.93(d, /=24 Hz, 1H), 7.20 (d, J= 8.7 Hz, 1H), 747 (d, J= 8.0 Hz, 1H), 7.67 (d,
J=82Hz, 1H), 7.75 (d, /= 1.4 Hz, 1H), 10.47 (bs, 1H).

Example 1.11: Preparation of 2-(7-(4-Neopentyl-3-(trifiuoromethyl}benzyloxy)-1,2,3,4-
35 tetrahydreocyclopenta{blindol-3-yhacetic Acid (Compound 15).
Ethy! 2~(7-(4-chloro-3-(trifluoromethyl)penzyloxy)- 1,2,3 4-tetrahydrocyclopenta[blindol-3-
yhacetate (200 mg, 6.443 mmol) was dissolved in THF (7.0 mL) and neopentylzinc(II) iedide (2.66
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Step D: Preparation of 5-(Chloromethyl)-2-(trifluoromethoxy)benzonitrile.
5-(Hydroxymethyl)-2-(trifluoromethoxy)benzonitrile (0.150 g, 0.691 mmol) was taken up in toluene (2

mL) and thi%%l %}Ig&i{dgﬁé&%i% mL, 4.14 mmol) was added. The mixture was 2ghee}’t&g6%t 75 C for 15
mm. Water was ad%e and the mixture was extracted with hexanes (2 x 75 rf\lf_s)ﬂ??{e organics were

treated with aquécds NaMGO8ioT e idigemit tntarivalsiskpahmedaitdochVdp Magne8AZmsaliate,
T e e e kR A
s-1-1Jt." 1z, m1l. S, S , -7. m,
1), 765 (o, 115, SHESEEE S b iR PR ARy et s bba oo Pl e
tetrahydrocyclmﬁéﬁhafmmﬁ)ﬁ@‘m&h@ﬂ@i@ 90 "CEilﬁ)ﬂreaction vessel was cooled to room temperature
2-(7-hydroxy-152:3:4-tetsahystiqs yelgpentadhlindsledrypacaiatadl) ARQ ¢irln386: mmolianrsbeasium
carbonate (0.138 g, 0.424 0, issplved in DME (1.0 niL), stirr. t room temperature for 10
i, Tolowed by Sa R T L B R S TR e e b i B IO 98 mmo
in DMF (0.300 W9 &ited evermaidumisuliree,fittsredi pus enceabatr demse redured feSusc- The rrsistidsmixture
was quenched wiihieyaierand erdiaeied wikhiathylacatate (2.1 Sheddukbagtganicaphase was washed

with brine and gapceRRIRL Hie FRINE Mas BeDLRIN Sloane

4 Ia_g baefo e&gxeoug% N LiOH
t t
(2.3 mL) was added. mixture was stirred at room temperature oer% 2 t‘fgﬁére it V(\;lgg queenched

with 35wafer asEE4ETdmEME PreTdSiagiagueBlygN Hes B farrtures wigd supedi By HIAIE to give
the title compotifiet {34 GogedtfattSiinéz reddSt Briddiklto MR 5RGINM bbanaMEQ1dB)mpm.aniD-2.20 (m,

1H), 2.01-2.21 (pp, |l -2.43, 3 H). 3.33:3-57 (The WR (.
2010/011316P T/1%°%@7%§42M}%@§%€ ’%@%éﬁ‘)‘?ﬁ?g@ %3@8}3&2’%% 1Y 694 1h),
7.21 (d, J = 8.83°HZ; U I Hed Had. [P=2-80dm. PR 31-p7-2164)(mp S8 82 §5=2816 9,85 @3, i 7 &f1)2-8 b0 (s,
IH), 10.40 (s, 1HY)), 7.c53amdla i/ 1 Ryepar adion=of ®H (2 )47B s (@i varome thyl) benzyl ovey -1 12:.3,4-

Stetrahydyocyclgpentafblindol;3-ypacetic Agid {ompound 8). Step A: Preparation of Ethyl
2-(7-(2,4-Bis(tri%?)(’)rdmgthyl)b'enzy%%xf})/’)-i,(’ZA%,’Af-%‘[rahydrocyclopenta[b]indol-3-yl)acetate. Toa

mixture of ethyl 2-(7-hydroxy-1 ,2,3,4-tetrahydrocyclopenta[blindol-3-yflacetate (0.130 g, 0.5 mmol)
and K2CO3 (0.8680p0. 60D ArapathiiviDéd B-(1-(Hi) as-adaEfth dromethyDbenzyloxy)-1,2,3,4-

10(bromometh¥gi%h@-(mﬁ(§gﬂ H{Q'fﬂﬂm%@% . (VRS 9_;1190%99 f@jpol). The mixture was heated at

70 C overnight, taken up in EtOAc, washed with water (thrice) and brine., The organics were dried over

MgSO4 and concentrafd R was s Fedimetbyranied fardsitmmledtdriitdgrasay e dive the
title compsund BM+BIAT HEBEND. LE QY DOC M 2.69486. &M . A5Gt p-Bl Rreparatiotinf

2-(7-(2,4-Bis(triflyer /! -1,2:3 4-tejra per [ I iC,AGId. Toa
solution of ethy?g%?;{gd@éﬁﬁﬁ%ﬁgﬁé%@f ’éhlg% P R RARATEIDRI. 1/ U35qH/Ag4
b

I xy)-1,2,3,4-
tetrahydrocyclofJe iftl61 73 3 diidt (0461 1 “,“(%)%3%’ %&ﬁrﬁﬁo&ﬂaﬁ@’(i‘%ﬁ? HDy B Serdter
(0.656 mL) was=dcidded NBCH (L8260 riL, 0.826 mmol). The mixture was heated under 20reflux for 2 h,
cooled to room temperature and diluted with water. After washing with DCM, the

25 Example 1.13: Preparation of 2-(7-(3-Cyano-4-cyclehexylbenzyloxy)-1,2,3 4-
tetrahydrocyclopenta[blindol-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(l)
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 combinad 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
15 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;) 8 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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aqueous layer was acidified with 1 M HC1 and extracted with EtOAc (thrice). The combined extracts
were washed with brine, dried over MgSO4 and concentrated to give the title compound as a magenta
solid (19.9 m %ELCMS m/z = 458.1 [M-Fli]t, 'H NMR (400 MHz, DMSO- dﬁ m 2.03-2.13 (m, 1H),
2.35 (dd, J = 15988 b3°Hz, 1H), 2.58-2.78 (m, 4H), 3.41-3.52 (m, 255 ?Lﬁﬁ%“ﬂfdd J=8.78,
2.46 Hz, 1H), 6.92 (d Sfep B Roepiratith) o728 33Cy 81 72-HrifledromatBgsgib9 yimy Bh}odB.52 (s, IH),

12-13 (3, la lflxamplex%ﬁégfﬁp@&ﬁlﬁm@&adzyﬁzﬁyﬁj@hﬁ%&n&é&é&itwtgm@mmﬁrﬁzyioxy) 1,2,3,4-
tetrabydrocyclopenta[blindol-3-ypacetic ompou te P

1-Chloro-4-(chlo %}%"éim Balf' r|f roméiﬂwe benuzc’erzn%et ane 8Hforo )fﬁ'ftg) efﬁjo%;&rfgt@u)?lynﬂ%]ﬁyl)methanol
(5.1 g, 24.22 ninssiyardctdetr il ri@rilﬁﬁ@ﬁa ftﬂﬁdﬁ%@mﬁhﬂmmﬂﬁ@@?@ Airaol)75The reaction
mixture was stifieepip0¢: fas A&kdrandsheatadiuasirigasier d3rhighheHhiduienwas concentrated
and dried under hi ac to give ound as.a colorless I| d 41 g). 111 NMR (400
MHz, CDC13) 15 T%En}a é% {% ?5% g(? Oé'ﬂ )Or‘ga?T @’ eims sepag a%gs'lgregzgra‘ﬂon of Ethyl
2-(7-(4-Chloro @ymwmﬁﬁm@ﬁdwwﬁww&azesﬂw f@fﬁawémewmbwmrméﬁd@w)acetate WO
2010/ 011316PQ§EMSQQQQ§Q@%6§:HM6 ActbiitiR Dlrybduced pressure and purified by silica gel
2-(7-hydroxy-1 2,3 4-tetrahydrocyclopentalblin tat

1-chloro-4- (chloromet%r §¥ {’T?UX ro rem%%qéeﬁgeeﬁ%n% %e %&6 or?gllwoﬁjg %T%Hééliu carbonate
(165 mg, 1d. SSWQP%WPI‘@ ML WS sdfel-AF Wﬁehﬁﬁe@tﬁ@ Artel-8 dais Hmdk.cesium
carbonate (165gmggd)ﬁ5@ mm@l)mas added. After stirring for an 5additional 2 d, the mixture was

extracted with water ?ﬂ Clazm I ?rﬁap Cﬁs re d \ﬁt IYI%SO4 filtered and concentrated.
The residue was purifie opby silica gel co umn ¢ on¥a¥o ra 0 glve ?ﬂe title compound as a white

solid (258 mg). LCMSTritAuagp of porhyij; W(%@WH@@@@@FSI}%&WW@ 3. 2:26Hz, 311),
2.06-2.14 (M, IrbhpI PidiZereh il it (B0 AT Iv2s86d6D0 4 M )y 3dkx31 BRI, Bhbhi# SoTadodn(M, 211), 5.10

(s, 211), 682 (?e%ofrwfu%z?g% éﬂﬁgl%@x%%oﬁ%%a Bt '@urly ’_ﬁx%sg%gne‘;paﬁaimr%% JoH)l 7.49-7.52

(m, 111), 7.58 (d C: Preparatlon
of 2-(7-(4- Cycwﬁ“és&ﬁéﬂ(ﬂfmﬁ%fﬁ@fﬁﬂﬁféﬂ%&w% ?‘@W@%r{?&%}o TRABE3-ypacetic
Acid. A mixtureatidethyd 2067 t¢4eohl arops=Atuitiproriethyliib enaytekyyut@Fdtium bicarbonate

15te”ahydVOCYEA%%HQJPHRQQ&EQ% Aeciate. (ﬁa@ H@ar@d&%ﬁ@%@uﬁﬁ?e yelphexylzipglll) bromide
(0.5 M in THF, 3 mL, 1.5 mmol), and bis(tri-t- uty’;e)gosphlne palladium (3 mg, 5.87 pmol) were stirred

under reflux for@grﬁvafﬂ’é%?%ﬁﬁfé’wglﬁlﬁﬁ}‘é’a b0 B FEBRT famsErS H?Edl?éﬁi‘?%e\ﬁﬁ‘ier (1 rriL), MeOH
(2 rtiL) arid LiOphityedayesi{ic@ geigolr66 8hmmadpwetne tadaedic Piegtitivxturpoweais: stisrat Bl Aaom

temperature forg taFhagpiiue ses Bied HHBLE  Fielons 2 camainig pedudyere basified

with 1 M NaHCO3 and E%}etlally concentrated. The residue was extracted with 0.5 M citric acid and

CH2C12. The dr§&nits ?é‘)dﬁé’%%ﬁfmé%bﬁg-’nﬁfeﬁé{% A EbAcehtrht ¥ give e dife®dompound
as a tanned stidkii $DUdH14.247GR Y. £ CMBmiE )= 472.2 [M+Hr; 1H NMR (400 MHz, CDC13) 8 ppm

1.38-1.50 (M, 4H), 1.7§:3,85 o A 2:i5-2.93 (M, 5H
356.3.60,0m 111), 5 00 I T 0721 (3=

8.8 Hz, 18, 7.46 (d, F2 B4 o ime%%é faaagﬂﬁf%@iwn% 69%3%1#%9 TFPE B85 1),

dioxane (30 mL) was added 2 M lithium borohydride solution in tetrahydrofuran (1.23 ml., 246
mmol}. The mixture was heated under reflux for 2.5 h. The mixture was cooled to 0 °C and
quenched with 1 N aquecus HCI solution slowly to pH 5. After the addition of brine solution,
the muxture was extracted with ethyl acetate. The organic layer was dned over anhydrous

30 sodium sulfate, concenirated under reduced pressure and purified by silica gel column
chroma'tography to provide the title compound as a white solid (190.5 mg). LCMS m/z = 216.5
[M+H]", '"H NMR (400 MHz, CDCl5) 8 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, / = 8.21 Hz,
1H), 7.53 (dd, /= 8.27,1.71 Hz, 1H)}, 7.61 (d, /= 1.39 Hz, 1H).

35 Step E: Preparation of 5-{Chloromethyl}-2-cycichexylbenzonitrile,

Te 2-cyclohexyl-5-Chydroxymethybenzonitrile (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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Example 1.9: Preparation of 2-(7-(4-(Pyrrolidin-I-y1)-3-(trifluoromethyl)benzyloxy)-
1,2,3,4-tetrahydrocyclopentarblindol-3-yhacetic Acid (Compound 13). 30Step A: Preparation of Ethyl
2-(7-(4-(Pyrr‘i(‘)flid:ian-l- %}-3-(trifluoromethyl)benzyloxy)- 1,2,3,4-tetrahydroc¥clo entalblindol-3-ypacetate.
A mixture of e%y?]ﬂai -ﬂf—chloro-s-(trifluoromethyl)benzyloxy)-l,2,3,4- CT/US2009/004265
tetrahydrocyclopentafiandedidy Decaiated 56 ong;d0nkils el sthyeiohd heit) 0 miatyrd. 563 rnmol),

ciaceronypaladra s iS5 Ak AASaA i i DUMPUARRLRG3.36.35.m0. 11.0 anal

and sodium 2-methylg.ropan-2-olate (27.1 mg, 0.282 mmol) in dioxane (3 mL) was heated under

microwave irradiSHEhLEPIR & YRt AL Tk AY SArs R et biveard cpratiraied Bdiftaining product
were basified veithickdirNatCOBanit tenckertratednd o relsid selidIB4.9 mg). LCMS m/z = 234.1

2010/0L1316P G4 SBRVIR04RORMAE SRS Ier .05 Moy sl R0 Thg organics

were dried over MgSO4, filtered, and concentrated to give the title comﬁgund as a white solid (17.8

mg). LCMS m/& 487 A ThERm 1), 2983 pmplHAratibh 3P 7-37 (4, J = 8.08 He, 1H), 7.5 (dd,
2-(7-(4-(Pyrroli¢kns 22y 18 3t D roaathy ooy} 1, 2,3, 4-

Stetrahydrocyclopentaiglinde!:3;vBace s Aald 210-a8I0R &f M ibenryloxy)-1,2,3.4-
2-(7-(4-(pyrrolidin-l-yT -y-(triflu%rometh pberﬁylg(%-ql%é,3,4-%trahy)c(irgg)%l%xg()a abjindol-3-yDacetate

(17.8 mg, 0.03 ¥R IR EonmiathibgoisyREUaIS:1:1), LIOH hydrate (7.68 mg, 0.183 mmol) was
added. Atter stirring afrecrhitemgethilite( Tary2rbetHe ihikterrehywinscpeopabiy [bOnderitrdiedtamd the

rgsidue was extig&tadnitud érMlFﬁﬁifs%iﬂol&r@ﬁ@l?ﬂ%Ql@xemﬁe%&ﬁmfé? W?F@nﬁg,i%%ﬁ/ er MgS0O4,
filtered and conce %w%%pe title ognﬁpoIgrEd as(%brovv,nlsh sticky solid (1 .30m ). LCMS m/z =
459.4 [V-L-HJ: 77X R LB TSa AT S 66 P 1), 2.57-2.64 (m,
111), 2.73-2.901iv 4 Fhe BizTs8 85 efiredel yoS15@@E9tfrn far ¥1 )i LSOn(mn2kiya6 SR4ddyif 8.8, 2.4 Hz,
i;liH ?-9867-70(1 (th?édétTYe,]iﬁltéoﬁcélﬁ&@a?&it@a;%c?ﬁﬁgj ugﬁte%-ééid%e@fpﬁégl%e %tﬁdll)uﬁfﬁé 145 %iﬂca12203H42,

, 8.27 (s, Example 1.10: Preparation of, 2-(7-(4-lsobuty1-3-(trifluorgme en
ttranycrey oL BB B RO s SRPLAT Epyt o foam (441508 PR
2-(7-(4-chloro-+rifiicroiMetihyt) e NMRodgf MPLR dREtrehyeirociRibpe At BlnddR g, 26yijdcetate (200
mgo,I g_Aé’of :ngnqﬁwa;» @.Lﬁﬁ@jlsc.egni,rn_ﬁwﬁ%m,u 1arid.é@gpysm,ng(m.@q?y%gpﬁ@zmqu} 368 mmtql) ;
and bis(tri-t-bu 0 iym : m r e e reaction was stirre
at TOM tempe%?%i@wggr%z%%gvyalﬂé%ézto %%ﬁé’rz{%r%%ﬁg%?;f%g%gg&%@ﬁ%éfﬁnbromide (4
mL) was added Bhd-i¢e Ankmurdivadh &atdh. 1o 0 d, Thé thactioHwHD coBldd: tbreéditeriberature,
and 1.0 MdiOH.£3 @l)-a8wb diexane (S, ) were added), The @agtion 351wasistiregdzatireom

temperature for, Zé%gﬁzn%p%qmsdlfﬂ%j to pH 3 with 1 M HC1. The aqueous mixture was extracted
three times with E0AcC’ Thé combined extracts were dried over sodium sulfate, filtered and

concentrated under retigrced Hrpaseiian vht retidueirat pulthery hynmeasddrEdtmn chromatography
to provide the tide-aoamaowns e B ddiGNGateite 24d6.7 [M+H]; '11 NMR (400 MHz, DMSO-d4 8

ppm 0.89 (d, J= 6.6 187 L HD2.03:2,406  35(dd, J= 15.9, 9.0 Hz, IH),
2.60-2.76 (M, 6H), 3%-2?5%3*(%#% :%_H 85&1({;;1 {5 %’H%)?gﬁf%(%é@?%%l%?j S%(EH), 6.93 (d, J= 2.4 Hz,
1H), 7.202éd, JLegapyidreyqippentafyivgfor3-glgaqipterd §5 3me7 0P ommed in Arfigrane € Gmbk ey, Hz, 1H),
10.47 (bs, 111 )ddedExdmpledk. LIDIPsdpasaibanfhl, 1.22 mmol). The mixture was stirred at room

2'(7‘(4‘Neopeﬂ%f%%%ﬁé%@ﬂ?%&%ﬂ%ﬂ%&h&%&éﬂ gty gryciopanialllingql;3-yhacetic

Acid (Compound 15). Ethyl
-7 (d-ohioro- S HGOBAIBHEBE G20 S5 AN YR SO PO Bitate (200
mg, 0.443 mmahewas!dissedyecharat] Bricd Overlanbytlonesmiantysaifac( k) codider{@GGider
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-
dg) 8 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 7.19(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 (4, J
= 1.52 Hz, 1H), 10.46 (s, 1H), 12.18 (bs, 1H).
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WO 2010/011316PCT/US2009/004265 mL of a 0.5 M solution in THF) and
bis(tri-t-butylphosphine)palladium(0) (0.011 g, 0.022 mmol) were added. The reaction mixture was

stirred at rogm. t rature for 16 h and then warmed to 50 C. After stirring for 24 h, negpentylzinc(H)
iodide (5.0 %ﬁ%%giﬁ solution in THF) was added and the reaction mix u/rtés\%\?g%’ fé4ted to 90 C.

The reaction vEssaipkaisidoBreaxstion i TihfePanmd-Sieirereoenlizrey®ml-}.2d4d-dioxane (5.0 mL)
were added. Aftef.aljiing iipldidibihRdEasHianuasaCididindoith 0 M HO to pH 3 and extracted
three times with EtOAg, The gombined exir ere dried.gver sodjum sulfate, filtered and
concentrated under rgaﬂlfc%gﬁfr@ggﬁ?%!? Ofi%é?}% igﬁ%p %é?%ﬁ% %3%%&‘8@%1"3 )E)Jljr |é% fractions were
neutralized witte8aydredyidapeeatitindaldnbacaieidified to pH 5 with 1.0 M citric acid. The aqueous
mixture was extractedwitihiRAcfa0gtherlderganis-@ymrorasanias o) iimaswith water. The
EtOAc layer was dried over sodium sulfate. filtere concentrated under, reduced pressure to
provide the titleéég(%{rl%(ggc d Fﬂg&# mng%&?aﬁy/la e%tfz@%%%ngiMﬁﬁnfﬂfﬁ Y h{?ﬁ%ﬁﬁﬁg lB§I§C_I3) 5 ppm
0.96 (s, 9H), 2982449 (hy M AR Brqaemde sqiwion ondefpiyiagtwanr $25 9B BRyIBULSBS (M, 1H),
5.09 (s, 2H), 6.:85-4d6/)plesBinepaiktiui Da 7.040). 047 2nmdilz Thithihi2 Wk HeatQiQeiga odHYy €436 (d, J =
8.0 Hz, 1H), 7.5 ﬁ%&zﬁf chblbotdl, szﬁtéfg by ey o o2 0in Sk URAGS 12

Preparation of 2-(7-(4-Chloro-3-(trifluoromethyl)benzyloxy)-1,2,3, ’
tetrahydrityclopeitapifnbrrs-stiutetind it op Bl 165 crre e itbmipdarirtiasolated as a
by-product frororzxanygte dat HrikCViés anligdrodebRuAO]M i | SdbARr{4AQdddd 75 BBCE Sshrppih

2.09-2.19 (m, IH), R E7%) | G N
00 0, A U R DS Bl 01, 2

: 6.97 % J=
1H), 7.57 (dd, 8%\ 39 6 4MS gy =480 (L 1.8 Hz, 1H), 8.33 (bs, 11-1). 25Example 1.13:
Preparation of 2-(7-(33&pdn@rbmpyahdineod 2@ 13\ (oxyd-1-.&8ohetptbabpdespytihpantalblindol-3-yl)acetic
Acid (Compoung,Li)ariSRibyishptrRien ahdaibyl.grcyano-4-hydroxybenzoate. To a mixture of
methyl 3-bromo-4-hy oxybenzoa)%e él.é/Sg,(gJO mgu()l), nd CO%%%(‘? C an'sde (0.897 g, 10.02 mmol)
was added NMP (10 L3 SFHEm RS A5 ALy 6 (] TN Mierotvave irradiation. The
mixture was dilgteadyithyelbnarsed bl lantl aertaie bR with 0115 aqudbins H@losolatibnLAfter the addition

of brine, the organie 1ay@LWas: $eDArIBH.A 64530 uany Says! MHamedraciadwith athykacetate. The
combined orgam% layers were jed over anh%drous sgd'um sklllgate, cgg&;nsroqted undﬁrgeduced

t
cImpe e {or. e myxiure was then guenched wi Agu tion 1o .
pressure and purlﬁe t%ry S|ﬁca ge cn(ﬂumn cahroma ograp y.dfhe cg‘melglne Ilrac 10NS ﬁere concentrated

under redficed plestygridinenas ot apbdiwithcoidtwatsso previbeithetidecctinpbigddvas an off-white
solid (0.63 9). latH\VPot Zodiukd Suld] thhkerkrh DIMRI¢ARBudAH BreCsHe d3) i3 QRcbSeBH), 6.55 (bs,
IH), 7.04 (d, J=8.72 Hz, 1H), 8.15 (dd, J=8,72. 215 Hz 1H), 823 (d, ] = 1 89 ), WO
2010/011316P&%%%8@?§%ﬁ32%% %%B 5 Fe%é‘ffra%%% 3?%\2& “rrgle(% s
3-Cyano-a-(riftEaroMEtRY s oMo uZoSRCTd Bromshh Sioh ot Hdiayi, 157171 (m
3-cyano-4-hydrmxybeazoasen 1129 g doQammalinidiciHoroseetnne, (8g)mlgwas aslded, s.10
trifluoromgthangsigfonic anbyaride (1,8,Mm% 1079530 = 2.40 1z, 18), 7.23 (4, J = 8.84 Ha, 1),

7.44 (d,J = 7.96 Hz, 1H), 7.62 (d, J = 7.96 Hz, 1H), 7.73 (s, 1H), 8.86 (bs, 1H).

Example 1.15: Preparation of 2-{7-(4-Cyclobutyl-3-{triflucromethyl}benzyloxy)-1,2.3 .4~
tetrahydrocyclopentafblindol-3-yl)acetic Acid (Compound 21),

30 To a solution of ethyl 2-(7-{4~-chloro-3-({trifluoromethyl)benzyloxy)-1,2,3,4~
tetrahydrocyclopenta[blindol-3-ylacetate (202.8 mg, 0.449 mmol) in tetrahydrofuran {1 mL)
was added 0.5 M cyclobutylzine(Il) bromide solution in tetrahydrofuran (8.98 mL, 4.49 mmol)
and bis(tri-t-butylphosphine)palladium (46.8 mg, 0.090 mmol) at room temperature, The
mixture was heated at 90 °C for 63 h. The mixture was then quenched with 1 N aqueous HCI

35 solution and filtered through celite®. The filtrate was extracted with ethyl acetate. The organic
layer was washed with brine solution to remove excess HCI and concentrated under reduced

pressure. The residue was purified by HPL.C. The combined fractions were triturated with

66



diisopropylethylamine (1.8 mL, 10.3 mmol), and N,N-dimethylaminopyridine (0.21 g, 1.75 5mmol) at O
C. The mixture was stirred at room temperature overnight. The reaction was quenched with 1 N
aqueous H%vl Osgd]l#})olq3£he organic Iayer was separateq and the aqueo%clg%%ga{s@g,o%gacted with
dichloromethane. The combined organic layers were dried over anhydrous magnesium sulfate,
concentrated uistiett@agisedsspeis kicamonpiflationyodiieia tdttien rnheeetrerriadograpteguesprovide the
title compoundpagarbrondiaitid W4 aksEvIMR (AR &AM LCREIBHS RRM Bees4sic Ik 429 (d, J =
8.84 Hz, Ill), 8.37 }gg(g J= 8.84h§ﬁilg1 Hz, IH ]8.er4 d, J= 2)1/(])&?.th 113)1. Ste‘PaSCéngﬁeﬁ%ratlon of Methyl

3-Cyano-4-cycfgﬁexy lglnvgagglie. %q%e%%ﬁuﬂon of meth ¢ otgamcilayer _ '
3-cyano-4-(trifladrsheesg iurealfiexy) B errrsairettd dsr ed@ of metyurs temanitgbREh (30 mL) was

added 0.55M cyetaheyiZinGii) braanictes saiiticeMB Abtetrany drofumar fi3virnoob@mpraland
bis(tri-tert-butylphosphine)p, ium £0.058 1 [),at.room te re. The mixture was
heated under rép#é))? E(Sr? gﬁ%f%ﬁ?ﬁ%fé’%{% A (I)n\i\]/géﬂ?mo'?o)%ﬁ%o(%g%nb t?ﬁ%éﬁgﬁ?é;ighgﬁghed with
saturated aqueldés/sobfih Hitaisohate? $6HatTSirarfdiliiteted. throud Ik tefrd4 thellirAtE2 Wwas
extracted with ethykacetate.-Thesorganic, layekwagidried averanydroug sodigiga gulfatg, concentrated
under reduced pges ang.2 ified hy sili 2|.column chromatography to provide the title
compound as aﬂéﬁﬁgﬁq %ﬂ% Qﬁ%ﬁé&(g’& }3#@’8‘3 3) 8 ppm 124-1.33 (m, 1H), 1.42-1.53 (m, 4H),
1.77-1.849m, 111), 1.86-1.95 (m, 411), 2.99-3.08 (m, 1H), 3.93 (s, 3H), 7.45 (d, J= 8.34 Hz, 1H), 8.17
(dd, J= 8.15, 1 Fsadgie 11} 68 épistadionlob2-tl14-Liglopiepyl3-Rrapasatimeibenzyloxy)-1,2,3,4-

2-Cyclohexy1-5-(hydrox th zonitrile, 25710,a. tion o hyl 3-cyano-4-cyclohexylbenzoate
(299.0 mg, 1.23%%%% Yﬁ?ﬁ %ﬁgﬁgﬁg g&q’r%‘”f l\c/v%g% ded ﬁuﬁ%slhm borohydride solution in

tetrahydrofuran (1.23 AR solumat@shyl Prié-thisklpre-wikithomea i beradmuR fof-25 h. The mixture was
cooled to 0 C amthhyenshgeniiftintbhsybetesatd O8O niE0 N SlowihyidD) phbehidtefithe @ddition of brine

solution, tze mixlute Wag SXasIGHWIRAIRY ReeialsddRelg %%W&{l%li@ .‘éﬁiﬁﬁ_,%(lﬁé Apfydrous

30sodium sulfate, concentrated under reduced Eressure and purified by silica gel column

chromatographiP i s B AU RIRRY RORTHATIHG §6-3 WhildSomirelsd BYadsPEMIE atiF = 216.5 [M+H];
NMR (400 MHzpi@DE 13} Bepierntl 993C1 @3 5rh, Thel Inikide-#o5 thémyuththed ¥8h1L 8B ¢oepdHICL 84-1.92 (it,
411), 2.90-3. 054 hhadifQefindm h 8L, Bl #2360 AT BRiohiE i) o 53 (E 27, 1.71 Hz,
1H), 7.61 (d, J= 1.39 Hz, H%.I 35Step E: Preparation of 5-(06% romethyl -Z-gyclé)hex % nzonitrile.

To 3_cyclonexy & (S SOy DU FIBHTIIE TS b o ARG A AORFade 15

(5.0 mL, 88.1 nwmeshireT Ree misduravesayifedtby BRIZD Chornhizaddriatens o Y@ ted with

2010/ 011316P9&M§9@6@9%§n bicarbonate solution to basic solution and concentrated under reduced

pressure. The residue was dissolved in ethyl acetate and acidified to pH 4. The organic layer was

yl chloride

washed with water until the aqueous layer was neuiral. The organic layer was dried over
anhydrous sodium sulfate and concentrated under reduced pressure to provide the title
25 compound as a light brown solid (36.6 mg). LCMS m/z = 430.5 [M+H]"; "H NMR (400 MHz,
DMSO0-dg) 8 ppm 0.74-0.88 (m, 2H), 0.98-1.07 (m, 2H), 2.02-2.12 (m, 2H), 2.34 (dd, J = 15.98,
9.03 Hz, 1H), 2.59-2.76 (m, 4H), 3.39-3.52 (mn, 1H), 5.10 {5, 2H), 6.69 (dd, /= 8.72, 2.53 Hz,
1H), 6.91 {d, J = 2.40 Hz, 1H), 7.10-7.26 {m, 2H), 7.61 (d,J = 834 Hz, 1H),7.72 (d, /= 1.14
Hz, 1H), 1045 (s, 1H), 12.20 {bs, 1H).
30
Example 1.17: Preparation of 2-(7-((6-Cyclopentyl-5-(trifiuoromethyl)pyridin-3-
ylimethoxy)-1,2,3,4-tetrahydrocyclopentalb]indoi-3-ylyacetic Acid (Compound 19).
Step A: Preparation of 2-Chlore-5-(chloromethyl)-3-(triffuoremethylypyridine.
To a cold solution of 5-(chloromethyl}-2-methoxy-3-(trifluoromethyl)pyridine (0.3 g,
35 1.33 mmol) in DMF (0.6 mL) was added dropwise POCI; (1.02 g, 6.65 mmol). The reaction was
stirred for 1 hat 100 °C in a sealed tube. The reaction was cooled to room temperature, and

poured onto ice water (10 mL). The reaction was extracted with DCM (thrice) and the combined
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temperature overnight. The mixture was poured into an ice and stirred for 5 min. The mixture was
extracted with dichloromethane. The organic layer was washed with saturated aqueous sodium
bicarbonate &%‘%‘f&ﬂ;}?ﬂ%d over anhydrous sodium sulfate and concentrateg un((j]er re4duged pressure
to provide the ifle compound as a white solid (184.9 mg). LCMS m/z = Zgﬂiquﬁ\ﬁmsz NMR (400
MHz, CDC13) 8 §3pinidyg3vds3ashed W) whigCuid S8ngririg Bl yith MeItBantheonda)rate@3The02 (m, 4H),
2-936-3-03 (m, %éé)dtés-\'{?ﬁsﬁﬁnﬁiée' by éﬁcﬁ%eﬂcﬁl%&.&:zih@n&a%)ypﬂﬁ5 ﬁﬂﬁiclﬂz rﬁl;@n@lﬁ cég%%idﬁlz(olﬂgl%, 7.62(d,J
= 1.64 Hz, 1H). P tion qf Et -(7-(3-Cyang-4-cyclohexylbenzylory)-1,2,3,4-
tetrahydrocycl52)’&?195%)%50%@-@1%%%?& WO(%S% t)é])cr)zﬁgtﬁ m 4.62 (s, 2H), 8.06 EQ’J:
2-(7-hydroxy-123, 314 -t8ir8-5dkb dycfobErtafblindol-3-yDacetate (166.0 mg, 0.641 mmol) and .
5-(chlorongethyl)-2-cyslghgxyiRgraenirierkgr-0 M- s Btk dimsiaiormamide (15 mL)
was added cesilim charboPgée (%@6% T’%h 01755 mmol). The mixture was stirred at room temperature
for 41 h. The e hs anate sk ety aRaalR i ier WarstHH celite(r), concentrated under

e as
reduced pressure andtpurified b7 SiéewshécblemiydlerometotrBingdol prloasdeithrdttle compound as
a ye) llow fo?m thB23 I@&ﬂborb%lj@&éﬁ%&oﬁ%ﬂd%ﬂﬁi&%l%ﬁwﬂha@:@ﬁ&@)e%rﬁm&cliﬂe%ﬁ-28 ((m,
111),1.30 (t, .= 7.20 Hz, 3H),.1.41-1.52 (m, 411), 1.79. o= 12.82, 1 -1.93 (m,
4H), 2.06-2.15%‘#,"1‘1%%?56’”’%%%%“ % .‘éoé,‘pﬂf‘ézt‘z ??z‘fbﬁb’,geé‘éééj-%é’ (i ,%iﬁ%, @5&113.()514%1H),
3.49-3.61qm, 1490 MHz4-RO5) frmp21l139 6.06° (51 Pl)3 16,3206 \# £18 128, 2. 46442/ 1H,96192 (d, J= 2.53

|(-(|jz ,Jl H)i é?ﬁ_-ﬁﬂiz{&}ﬂﬂiﬂ%.mf%1)1)73352@15@ gn&i?ﬂ, bz6 k) (46310614 &, Biibde.d1 {datiz= 111), 7.71
,J=1. y . . y.Step.G: Pre op _
2(7-(3-Cyano S S NS 2 T (A0 Sl bl ABY, To o
solution of ethy}- 2% (ps(3tBy 848 @-&yclohsylBenzyloxy)-1,2,3,4-
23Ijetgahydr00y0|0perB'&[;lea@lieﬂp%sﬁ@cetaiﬁy(h&ﬁ-&mlc%ﬂﬁﬁyﬁmeﬂﬁlﬁerbﬂramdgﬁdﬁ&m L) was
added 1 M aquepus LiQ tion (1.22 mL, 1.22 mmol)..T ixture was stirred at room temperature
for 5 h. The miﬁﬂ‘jnrlgst wgg%’gr?é%#ﬁ%‘t%y ﬂoﬁﬁéﬁ?gé%@ﬁ“%’r?é%ﬁ%ec%%é residue was dissolved in ethyl
acetate and then acidiffg8 Stvh 3 N- #§rdbus Hofserarsshtisrrdnsy-slimadgrgbaibtayer was
separated, drieeharat-arybgdeaump iadibmysuifatacand sorgentiated nsenddradused.pressere. The

concentrate was i aled Ml isalaiametbang @ e e i sampainy saep sold (989
mg). LCMS m/z =429.6 [M+H]: 'H NMR (400 MHz, DMSO- eh) 8 ppm 1.21-1.31 (m, 1H), 1.33-1.54 (m,

4H), 1.68-1.74 1AM H174-1.88 (m, 411), 2.08 (dd, J = '4 .93, 3.54 Hz, 1H), 2.34 (dd, J = 16.04, 8.97
Hz, 1H), 2061-2.76 (5tdill: P Ap2 BB L 2L7){(B-Ccllnipils-b 0 ity §pyadide-3] = 8.78, 2.46 Hz,
111), 6.91 (d, 1724042 2153“@{5;@3,@{&?:[,%&}%%&@”z‘é%@cgd_: 8.08 Hz, 1H), 7.72 (dd, .1 =

8.15, 1.71 Hz, 1‘11), 7.81 (d.J = 1.52 Hz, 1];%) 218 (bs, 1H). WO
2010/011316PCT1US 26584 PR a: At ey Ak ey lopentyl-S-
2-(7-(4-Propy1@tteitootmipthyiDbénzjtetydxt; 2.3 4- ey drodystopEitalid indlcle8atatetic Acid
(Compound 18¥milar meigiRA RECRRRIAILAS 4 £hfpy oR¥teg KT itiasometisrenzmigxy) 1.2,3,4-
tetrahydrocyclopentai(l?llndol-3- 1?acetate.
257" "NMR (400 MHz, CDCY;) 8 ppm 1.68-1.75 (m, 2H), 1.87-1.95 (m, 4H), 1.98-2.05 (m, 2H), 2.10-
2.19 (m, 1H), 2.62 (dd, /= 17.1 and 10.8 Hz, 1H), 2.72-2.88 (m, 4H), 3.44-3.50 (m, 1H), 3.55-
3.62 (m, 1H), 5.11 (s, 2H), 6.83 (dd, J=8.8 and 2.4 Hz, 1H), 7.01 (d, /=24 Hz, 1H), 7.22 (4, J

= 8.7 Hz, 1H), 8.00 (d, /= 1.8 Hz, 1H), 8.35 (bs, 1H), 8.80 (d, /= 1.8 Hz, 1H).

30 Example 1.18: Preparation of 2-(7-((6-(Pyrrolidin-1-y})-5-(trifluoromethyl)pyridin-3-
yDimethexy)-1,2,3,4-tetrahydrocyclopentajblindol-3-yl)acetic Acid (Compound 23).
Step A: Preparation of ethyl 2-[7-{{6- Pyrrolidin -1-yD)-5-(trifluoromethyl)pyridine-
3-ylimethoxy-1,2,3,4-tetrahydrocyclopenta[bjindel-3-yl] acetate.
Ethyl 2-[7-{(6-chloro-5-trifluoromethyl} pyridine-3-yl} methoxy-1,2,3,4-
35 terahydrocyclopenta[blindol-3-yl1] acetate (60 mg, 0.132 mmol), pyrrolidine (47 rog, 0.66
mmof), Et;N (67 mg, 0.66 mmol), and [PA (0.7 mL) in a heavy welled tube was heated under
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5To a solution of ethyl 2-(7-(4-chloro-3-(trifluoromethyDbenzyloxy)-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-ypacetate (213.8 mg, 0.473 mmol) in tetrahydrofuran (5 mL) was added
0.5 M propylzinc bromide solution in tetrahydrofuran (4.7 mL, 2.4 mmol) agd )

bis(tritert-buR(/ pﬁ(}c}soﬁilﬂﬁle%palladium (24.7 mg, 0.047 mmol). The mixture I\?Vérsi Sé% %/%03%650 C for 64 h.
The mixture wascaiivwedrtdigonl 2ol FESH frehperbtureigrienchatiivdty SRUtatenramdrebestitOsodium
bicarbonate salgtigh.anddilterede-NiRe.filtcaigs wag-axfracted with ethyl acetate. The organic layer was
dried over anhydrous sodium sulfate, concentrated under reduced pressure and purified by silica gel

column chromatograftep @ Brepadetidrectiid tditrgtyurdidis d yBliSridamsetilyy)idi@s m/z = 460.5
[M+H]t R eRaipla el dspentapntyciohexylbandyloxy)-1,2,3,4-
15tetrahydrocyc ope%tafbll d g acetlf: ‘f%g‘/ Tg{:l olution of ethél. 24
2-(7-(4-propy1-3-(trif ‘8%%‘?@% BERPYTEATL Y5 A PR Ta GRS e il HaE 2%t Patdtate (75.8
mg, 0.165 mmishakydretxiopentadiindal-} whscadtiet k Mhalquwerrs] Ok sotuttomnite40 Exampd.495

mmol). The mixiireanas alitrgdahpeam %@\ﬂgﬁﬁ%f@fi@ﬂm‘! Ilh@omw#mwaﬁﬁw @enghed &Nith hl N
aqueous HCI sglutjon to pH 5. 20After the_ additiaon of brine solution, the mixture was extracted wit
SRS IR

ethyl acetate, P ﬁﬁ%&r% 0 Su é?e{mc &ézn??a(fgdjuﬁr’lb?é?’rb%%{édlgr)e%gﬁféggnd purified
by silica gel colmhlBrEndcidmaphy 4P plavitle i {ilik Lompaundzasty.puple. fbadv(8# mg). LCMS

m/z = 4325 [Miehirs 19 RIMR {446 MH 76PRCN) zsznpznm?@.fa,(gsaﬁﬁwz%dﬁwQk.ﬁz,-l}ﬂl (m, 2H),
2.04-2.18(m, 1H), 2.60 (d, J = 7.45 Hz, 211), 2.66-2.83 (in, 5H), 3.46-3.57 (m, 1H), 5.10 25(s, 2H),

6.76 (dd, J =8.78, 2.46 Hz, 113), 6.96 (d, J = 2.40 Hz, 1H), 7.23 (d, J = 8.84 Hz, Ill), 7.44 (d, J -=7.96
Hz, 1H), 7.62 (Bxamplz DB Hrepatptip iy ef Gs(7140(3 BB i{lyordmyyr elidinripid)-€:15: Preparation of

2-(7-(4-Cyclobyiidadroitimerpmainybenaenxy 1k 2,8 dolaiyalidiensiapspialbingak-aiyl)acetic Acid
(Compound lel.m%ozo a %olllt#'ﬁi of ethyl 2-(7-(4-chloro-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopen{afbr?#}élo -3-Aacetate (202.8 mg, 0.449 mmol) in tetrahydrofuran (1 mL) was added
0.5 M cydbutylzinc(BEp BroPrsatarstinmidrifitbtreh(eh@An2if yeraw e idinad-vhrfol) and

bis(tri-r-butylphraspivaeaeeliaiibir s.9) menb0 PO I mel rahjarsty iesparablm g yRestEe was
heated at 90 C for 63}, The Mg@(%{&yg%%rgh -@ﬁ%ﬂ%@%ﬁ %/i hil N.a ﬁnel s HEL 35 solution and filtered
tracted with ethy [

through celite. The filtrate was e wit acetate. The orgahic layer was washed with brine

solution to remitFateseedoprnipligdebricdhtrateie A der dduorcaursretias fedrerdoridsdnd was purified by
HPLC. The comnibiitechiraetionbewss @dsttibat ed Exittmpld/ Ot 25k e300, 11GRCIiibdGia008/004ia6h saturated
aqueous godium-piearhanate,solufien to basic solution and concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and acidified to pH 4. The organic layer was washed with water

until the aqueous laySteR&s Feiatiane s fcGs Dityarnrratigitsl arydrous sodium sulfate and
concentrated uftd@nescbg)pyeisiburd-dpraticky-hhitleGebydpayndeaia pldagatigl (3B mg). LCMS
iniz = 444.6 [MxHg, 'H NMR (400 MHz, HMSO- d6) 5 ppm 1.78-1.87 (m, 1H), 1.93-2.02 (m, 1H),
2.03-2.12 (m, IH), 2.16-2.28ém 4H), 2.34 (dd, J = 15.98, 9.03 Hz, 1H), 2.60-2.75 (m, 4H), 3.41-3.51
(. 1H), 3,743 00 (1B 16 18 AR RN L oS A PO R i Loy B9, 1),
7.19 (d, 25 8.8U2H# wtthyAre@<ropdath13dal3 10l 48:tets 43 hi@rolpsiked, Wi, 1 N LiOH in a similar

manner to the one described in Example 1.4, Step F to provide the title compound. LCMS m/z

= 496.4 [M+H]". '"H NMR (400 MHz, CDCly) & ppm2.09-2.18 (m, 1H), 2.35-2.46 (m, 2H), 2.60

(dd, J=17.1, 10.8 Hz, 1H), 2.74-2.88 (m, 4H), 3.54-3.61 (m, 1H), 3.84 (t, /= 7.3 Hz, 2H), 3.94

(t,J = 13.4 Hz, 2H), 5.00 (s, 2H), 6.80 (dd, J = 8.6, 2.4 Hz, 1H), 6.99 (d, J = 2.5 Hz, 1H), 7.20

30 (d,J=8.7Hz, 1H), 7.96 (d,J = 2.2 Hz, 1H), 8.32 (bs, 1H), 8.39 (d, J = 2.2 Hz, 1H).

Example 1.20: Preparation of 2-(7-(4-(Methylsuifonyl}benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[blindol-3-yl)acetic acid (Compound 30).
Step A: Preparation of Ethyl 2-(7-(4-(Methylsulfonyl)benzyloxy)-1,2,3.4-
35 tetrahydrocyclopentalblindol-3-yljacetate.
To a stirred mixture of ethyl 2-(7-hydroxy-1,2,3,4-tetrahydrocyclopenta[bjindol-3-
yhacetate (50 mg, 0.19 mmol) and cesium carbonate (94 mg, 0.29 mmol) in DMF (1.5 mL) was
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10 Example 1.16: Preparation of 2-(7-(4-Cyclopropy1-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclopenta[blindo1-3-yl)acetic Acid (Compound 22). To a solution of ethyl
2-(7-(4-chloro-3-(trifluoromethyl)benzyloxy)-1,2,3,4- tetrahydrocyclopenta[hli oh—f;’.- tate (200.5

mg, 0.444 m %f)g}ﬂl(fle]t%é%ydrofuran (1 rnL) 15was added 0.5 M cyclopropy g&%{ O_I'ﬁg%%%ide solution in
tetrahydrofurand@8-@mbmdmsthrhirdhaindsbiSlibpugip MEspsi A fparabidie @8Ry e:389 mmol) at

room temperatiig strha st emRshsatedial 0R GiienesinekaeTmi e was dhrsngueachad with 1 N
aqueous HC1 ﬁl%lutio and filt%{e through celiﬁ({). The Hllgr%% was extg%%enq Zvith et Wﬂgetate. The
u

. fes1gupg was . reparative to gIve < OLITL ds an oIx=wniic
organic Iayer was was ea \R/% Brlnyeps ution to remove excess ﬂ?ﬁ and cong nstrerllte nder reduced

20pressure. THelibSidMSwasT3RBdMbH Y PHOMR $60 MbinddPFhtiidnd Wefe itdtatd@with saturated
aqugous %odcijumhliz:asl@ﬁmg@, |§.@hJ(tBawt9 hﬁs&dgqmim, ang, Qm@m@tmﬂ,@@@gygaﬁmessuge- The
residue was di ed jn et etate and acidifj 4. The organic Jayer. w hed with water
until the aqueoﬁlé%lzl@tglrl\%\giféizgétré]i?%}%’grgoa Srcgﬁi%/é%gv g d ri—}g 80%/%?{1%#%% s‘?‘aé%ﬁz?nm?gllfate and

concentrated uhdéHeddtétlfrésstire IBprddide fcftitidz2BldmPd(thd as-algBréWholid (36.6 mg).
LCMS m/z = 4365 [M-3-H]4;11.1 NMR (400 MHz, DMSO-d6) 8 ppm 0.74-0.88 (m, 2H), 0.98-1.07 (m,
211), 2.02-2.12 (in, 2H), 2.34 (dd,./ = 15.98, 9.03 Hz, 111), 2.59-2.76 (m, 4H), 3.39-3.52 (m, 111), 5.10
(s, 211), 6.69 (dd,J =BepB: PER4sxid )R AT-(H# (et By iFgpyhh ddeyiotD-1.284m, 2H), 7.61 (d, J = 8.34
Hz, 1H), 1072 (geshiydrd ditpeltinfifdbr iSnbidde 4410 (bs, 111). 30 Example 1.17: Preparation of
2-(7-06-Cyclopentyl-5-(trifluoromethyppyridin-3-

Amethoxy)-1,2,3,4-te?r% fasrtgrce)%c ??B%nﬁé’?éﬁln’@o%g-"%'g%%%lsﬂicfl(a%&bgr%zﬁgﬁﬁ)d1129314Step A: Preparation
of 2-Chloro-5-(tténshrerplyhesalfridotdribenshisyidng 019 breond) dotliskancofas added 1M LIOH
5-(chloromethyi}n2Jmnathexs 8 drifiuo rmeimalo Yreoe f0a3Gk 1ol Ivd3: irnDd} iboRMMh{&LHursL) was
added dropwisg, PRG1S, (1,020,285 MOl LR EREIAR WaSSHIESH 1 DialhA0G g sealed tbe.
The reaction was cooled to room te pgrature, an pourea onto’ice water %ll mL). The reaction was

extracted'vith Dewmgficeldirs mbeesamiadacd iz b/l Praret35rebs/O2285Drganic layer
was washed withowaterrgndibrng diiedmithDNes) andconseniratnt: Ihadesidusowasgurified by

(400 M. COUES) s T Dl U4 s R, e p e g M
Preparation of Ethyr249.-§82&hIoT-8 K ko @t HFtidide-B0). 7.71 (d. /= 8.3 Hz, 2H), 7.52 (4,
yl}methoxy-1,2,8:4-tetrabpglracytlepentatblinggli&yllacetate. From ethyl
2-(7-hydrgxy-1,2,3,4-tetrahydrocyclopenta[blindo1-3-yflacetate and 2-
chloro-5-(chloromethyl)-3-(trifluoromethyl)pyridine, in a similar manner to the one described in
Example 1.4, Stepuipidhetitiercpippamnst wes@taineredy M@ yVz- @ bl rd dhi]bekdyhdR 10(400
MHz, CDC13) 3 PR 23 brdydopebZrntibact- 25 a Bid Lo mpih iddsy 1= 16-9, 11.2
Step A: Preparation of Methyl 4-(Cyclohexylmethyl)-3-(trifluoromethyl)benzoate.
To a stirred solution of methyl 4-chlore-3-(trifluoromethyl)benzoate (238 mg, 1.0
25 mmol} and bis(tri-t-butyiphosphine)palladium (0) (51 mg, 0.10 mmol) in THF (2 mL} was
added (cyclohexylmethylzinc(IE) bromide (6 mL, 3.00 mmol) at room temperature. The
reaction mixture was heated at reflux for 2 h, quenched with saturated NaHCO; solution, filtered
through Celite. The filtrate was extracted with ethyl acetate. The combined organics were dried
and concentrated, and the residue was purified by column chromatography to give the title
30 compound (280 mg) as colorless oil. LCMS m/z = 301.4 [M+H]". "H NMR (400 MHz, CDCl;) &
0.96-1.06 (m, 2H), 1.14-1.22 (m, 3H), 1.62-1.72 (m, 6H), 2.71 (d, J = 6.7 Hz, 2H), 3.94 (s, 3H),
7.39(d,J=8.1 Hz, 1H), 8.10 (dd, /= 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 sotution (0.93
mL, 1.86 mmol). The reaction mixture was heated at 80 °C for 2 h, cooled down, poured into

water, acidified with HC! solution to pH 4, and extracted with ethyl acetate. The combined
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Hz, 1H), 2.71-2.86 (in, 41-1), 3.50-3.58 (m, 1H), 4.16-4.24 (in, 2H), 5.14 (s, 2H), 6.81 (dd,J= 8.7 and
2.4 Hz, 1H), 6.97 (d, J= 2.4 Hz, 1H), 7.22 (d, J = 8.6 Hz, 1H), 8.14 (d, J= 2.1 Hz, 11-1), 8.52 (bs, 1H),
8.63 (d, J= 2.%@02,0}21).1( Step C: Preparation of ethyl POT/TS2009/004263
2-7-{(6-Cycf‘c7)pen]tylgz -:frlfluoromethyOpyridine-3-

15ylimethoxy- $r2a8iu-tetrainaied cydicpartisfoNadoP3 sylitica tird water, Argthapdpphoetfated. The
{(6-chloro-5-trifiprenathvhpyaieingid: yinethexynlo Red drafAl ayideary slepeniaitlindod 3qy1] acetate

and cyclopentylzinc(11) bromide, i iilar ner to the one described in Example 1.8, Step C, the
title compound® %%%O%B}lgﬁfnoéld,}g%?ﬁﬁw %;3% %ﬁéﬁr%zb@ﬂ&% b febataion ’o%’ ga
247-{(6-CyclopetRyies6Hifl dsrbihethAbiirndiHa-871 (d, J = 5.7 Hz, 2H), 7.29 (d, /= 7.9 He, 1H), 7.45

Amethoxys 1,2, gi4-retahyd eevgiopantatindel-3-yPacatic Acid. The title compound was obtained
from ethyl 247- ((6-cygl

0 1-5-

trifIuoromethyflpyridinséfg?‘?f} SRRGEY o S Pramams S esiamsi 3y acetate, in a similar
manner to the GriéwesmidodinnEsasmple 1.4 Step F. LCMS nth = 459.5 [M+H]. 25 NIVIR (400 MHz,
I 171 a0 108 Mo B3 5.2 e S b 1 e B e 0, T .63

=17.1 and 10. , 44-3.50.(m - 11(s , 6.
(06, 1~ 8.8 S LB O D i s s s e T BRI 6 v 140,
8.35 (bs,#H), 8lBoqsligemigursvapislpdgERERTPIE 108 tmegsatkatiasl ofrred for 1 h, poured into
2[)(74(t?]-(P};ﬂf|gjdfé;;htﬂ?a&c({dﬁkﬂﬂh®@M' e‘m;)ﬂ)%ifﬂiﬂiéﬂ%rginics wt;rexa%aed with saturaéedz NaHCO, Sten A
yi)metnoxy)-1, -Letr drocyclopentandingol-as EIC‘IV Clunl Omen S ! .
Preparatio_n of S&%?F%TIQL&%?&P%%?&% concentra e(!. 31‘% r2:s: uc was p (f%g g]lpcolll -c oTnatogr: P%E)/
-1-y|)-5-(tnf|uoﬁemahm)wufam@auw[{%féﬂa&)w-m}&m@ﬁa%m;ié%\éﬁmTé]qh&iép-:?ﬁyﬂ&é_etate. Ethyl
2-[7t-{§6-(ch|oro151,tﬁy,zqr.mmez.l bxﬂx,mgg;nﬁ&;rl@ﬁ,e&mwﬁ ,@sﬁéém;?;nydmo%ggmem%[pﬂngcilf-AyI]
acetate mgi £ rolic A I‘ ' 7 EP g, . mmol), an
(0.7 mL) ?r? a heagvts%%vés?e{ggﬂ}ggxé\i% hge}gtgé 1u#ggiq}%%%%o/o1?%@/%2009/004265 microwave
irradiation at 180 C fortsP? Fierapigreoivad yidrified-tyyrisieertesiglide the titte compound (20 mg).

LCMS m/z = 4%@ififdortithyl)b&iginid) RIBPAratinm afr3dyikfen Rp1RUdiIFB-yl)acetate,
-1-y1)-5-(trifluoromethyppyridine-3- y1}methoxy-1,2,3,4-tetrahydrocyclopentarblindol-3-yllacetic Acid.
5From ethyl 247-{(6-pyrkotitiied 1e3etien rintge pd slathdAphridme:-34Mtethoxy-1,2,3,4-
tetrahydrocyclapeiniabiotnasiearl jaaetate) a8 Blandyamnania)hea ena:sesariaed insa@mple 1.4,
Step F, the titl mpound htained. L. [z.= 460 +HIt 1H NMR (400 MHz, CDC13) 5
oo 102 061 e A e e (. 410)
3.55-3.62 (in, Stfluprgmedyhhenzegeddt mig, 923grmad)4Thereqeipn migiregrasstoradigbroemiH), 7.19 (d, J=
8.6 Hz, 1H), 7.@MmfdradmcXiz Haz, Thilyoisd g ftettd) ai 34 statd It cbhid apdidid) Thxamplecd flifad®reparation

of _2'(74(6'(333!9498&%%9%‘5(9&]%}{ I(’I')éjrz&%ue was purified by preparative TLC to give the title compound,
(trlfluoromethypf ridin-3-y1l)methoxy)-1,2,3,4- etrahyg%ocycl?g?%nta [b]indol1-3-yl)acetic Acid

(Compound 20§*UBBHaPAH fpdritiéhT ot EHI- 06 NYB- B R EkaiR A3 )-8 (m,
(trifluororogthy}pyridia-82210methoxyd-it, 2,3, A etrad iy noxy/clupentai) | indol23-y aceate.sé e ethyl
247-{(6-chloro-3-trifyoromet b nyrong: 2yl DeRXYsh213¢ 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
=88 Hz, IH),731(d, /=79 Hzand 1.6 Hz, 1H), 755 (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)-
1,23, 4-tetrahydrocyclepentablindol-3-yDacetic Acid.
To a stirred solution of ethyl 2-(7-(4-(cyclohexylmethyl)-3-(trifluoromethyl)benzyloxy)-
1,2,3,4-tetrahydrocyclopentalblindol-3-yDacetate (40 mg, 0.078 mmol) in dioxane was added 1
M LiOH aqueous solution {0.39 mL, 0.39 mmol). The reaction mixfure was stirred at room
35 temperature for 5 h. The solvent was partly removed, then diluted with water, acidified with HC1
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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tetrahydrocyclopenta[blindol-3-yl] acetate and 3,3-difluoropyrrolidine hydrochloride, in a similar manner
to the one described in Example 1.18, Step A, the title compound was obtained. 20LCMS m/z = 524.4

[M-111]T. e Bulg{eparatlon of 247-{(6-(3,3-Difluoropyrrolidin-I-y1)-5-
(trlfluoromem/ﬂ)pyrl 2. -yl}methoxy-1,2,3,4- tetrahydrocyclopentalbllndP ‘f?’iﬁ?é%f"”?fmd Ethyl

2474(6-(3,3-difkird frtoliehn. .05 - 50(trifl LB rohiéttid)pyridifierd-yldathidk - 6252.75 (m, 6H),
1,2,h3,4-tetr3hygl.w6€%ts@9§,mﬂibsllimielzﬁjyﬂ %@i@t@mahgcir@mm@d with @, Néi@dzi?aﬁﬁiﬂguéar [nanner
to the one descri in EX te to e tit 496.4 [M+Hr
11 NMR (400 i, é%%ﬁ@?g%rﬁ‘ﬁ% go&z(nﬁ& ﬁ% %4 %ﬁg H%z?:(g)s l@ é\%io?g B171 10.8 Hy,
111), 2.74-2.88 1 1220 (8,543 .61 (m, 111), 3.84 (t, J= 7.3 Hz, 2H) 3.94 (t, J= 13.4 Hz, 211), 5.00 (s,
211), 6.805(dd, J= 8.6, 2.4 Hz, 111), 6.99 (d, J= 2.5 Hz, 111) 7,20 30(d, J= 8.7 Hz, 111), 7.96 (d, J=

2.2 Hz, 1H), 8.32 39 d.J=2. xa Pre ono

2-(7-(4- (Methyl'a T%“HfljibenzyTOE’(a%aﬁof,éé%:(lt;gr %Hdlfgcyc ﬁ(fa%%]a ?% @u C|d (&ompound
30). Ste&txs@m@ﬂ@mm@flﬁlﬂﬁq@:wﬂ(ﬂwmmmﬁy%é’ﬁzyloxy) 1,2,3,4-
35tetrahydrocyclopenta Uphad@afsﬁwpaqe@temm T orasbreedimixieg pkethy 3 4-

2-(7-hydroxy-1 4-tetr tate 0.19.m o& and cesium
carbonate (94 Fﬁg:éh dt%g}% (aglepf’a@anuL 53 E"Pgmn %ll ¥i E%:ng 0329/004265 added

1- (bromo%ethﬁ)cwmﬁﬂywﬁ%mfﬁwﬁée W@O@’.‘Qéeﬁﬁlr{élj‘.%@ Pehetvth it Wasstirred at
room temperatsiefiasl) 2, thetsalishives fiErad Sihe, filikderwh sehndaniratettandda mgidue was

purified by pre%@Hl‘{ﬁoﬁLﬁJQeQA%{&El}l&Meev&%@é%?éM 1@&5‘9} 9% &Eh&finwmwa%o#ﬂa&a%ds tn/z = 428.3
[M+Hr. '"H NMR (400 MHz, C (t, ), 2.50 (ad, J= 16.7 and

-2.15
11.2 Hz, 1H), ??@“é‘%%b(ﬁ?%ﬁidﬁ)ﬂ&c@%m“ ?‘éf}‘%ﬂ%i(}‘ﬁ‘hlwlﬁcf*?*% (r?f“%‘flﬁd 89S, 2H), 6.84
(dd, J 8.8 and 2vé&Hirjedllaq 6096 {otatdd=Thelrddizing vl )puriRdd (ks Uy Sr8phta TN Toi8wWel} By 8.1 Hz,

211), 7.95(d, ‘lpr%agal_%lgﬁ)c%%%é%é@ﬂ;lo SR:B (FPHEPAAUAMOLola. LCMS myz = 433.5
2-(7-(4- (Methylsu onyl)b nzyloxy)-1,2,3,4- 10 etrahﬁdroc_}yclopenta bllndol -3-yl)acetic AC|d To the

stirred solution Bf yI (7 g@&@lﬁ)bﬁ? U&y) 1,85 %), 2.10-2.17 (m, 1H), 2.62 (dd
tetrahydrocyclop&hiediadihel o k3; yihcerate. §8 QD0 VB4 qninol) ikl glidlae was2agd eﬁ)lPJBmOH
aqueous solutign ﬁﬁﬁz ik 9—4§ mmoih)w@ar@%cym“s @%HJEGA W@%ﬁ? %@ 4, Jeosytappgjature for 24 h.

The solventwas artly removed, diluted with water, and aC| dified with HO solution. 15The pinkish solid

was collected ahtPdfedd™ t%ggﬁ% ltlﬁ% {ifi @S’rﬁpoﬁlﬁﬁ“&wrﬁﬁ) Heis fﬂii ho8% ’[}@Pﬁﬁﬁs 'H NMR (400
MHz, DM80-4) 82.04-2.08 (m, 1H), 2.35 (dd,,I= 16.0 and 9.0 Hz, 1H), 2.63-2.75 (m, 4H), 3.20 (s, 3H),
345-3.50 (m, 1H), 5.21 (s, 211), 6.73 (dd J=8.7 and 2.4 Hz, 1H) 6.92 (d, J=2.4 Hz, 1H), 7.20 (d, J=
8.7Hz,IH),7.71 (d,J=8.3 Hz 2 ze& §3 Hz, 2H) i , 1H), 12.18 (s, 111). 20 Example
1.21: Preparatlgﬁ 5‘?‘5"(17'284 ]()Ef?@lr ‘3%’1 € (/J‘b( yﬁ}?ﬁu%’r%]ﬂg nzyloxy)

1,2,3,4- tetrahydmﬁyel@p@tha{lbmm}ymi@éﬁetaﬁrdd(@mpmmd[ﬂ@dG{kpl)m@lteep‘édation of Methyl
4-(Cyclohexyln*(@@ml)uarﬁrﬁ%yoromethyl)benzoate To a stirred solution of methyl

4-chloro- trlfluorom Db%rzoat ?(frzn 1 0 2 1 01)41% 1gls tr| éﬁ/lpr% phine)palladium (0)
(51 mgq, O mmol) in nﬂ_a)rwas a dye 8%ﬁlex §/ e (6 mL, 3.00 mmol)
at room temper@tﬁ?@“mﬁéthyl}beﬂmm
To a solution of 4-hydroxy-3-(trifluoromethyl)benzoic acid (0.483 g, 2.343 mmol) in
DMEF (10 mL) was added Cs,CO;5 (2.29 g, 7.03 mmol), followed by (bromomethyl)cyclopropane
(0.568 mL, 5.86 mmol). The reaction was stirred at 80 °C for 16 h. The mixture was filtered,
30 The filtrate was concentrated under vacuum and taken up in EtOAc. The organic solution was
washed with water (thrice), dried over Mg50, and concentrated. The residue was purified by
silica gel column chromatography to give the title compound as an oil (0.643 g). LCMS m/z =
315.3 [M+H]". '"H NMR (400 MHz, CDCl;) & ppm 0.33-0.44 (m, 4H), 0.59-0.69 (m, 4H), 1.21-
1.34 {m, 2H), 4.01 (d, /=6.57 He, 2H), 4.15 (d, /=7.20 Hz, 2H), 6.99 (d, /=8.84 Hz, 1H), 8.18
35 (dd, J=8.72, 2.15 He, 1H), 8.28 (d, /=2.02 Hz, 1H}.
Step B: Preparation of 4-(Cyclopropylmethoxy)-3-(trifluoromethyl)benzoic Acid
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reaction mixture was heated at reflux for 2 h, quenched with saturated NaHCO3 solution, filtered
through Celite. The filtrate was extracted with ethyl acetate. The combined organics were dried and
concentrated, and the residue was purified by column chromatography to glve the title 30 compound
(280 mg) as LBBHELI3HE | CMS = 301.4 [M4-H]. 'H NMR (400 MHz, CDEE3fEHYLHE (m, 2H),
1.14-1.22 (m, 3H), 1.62ak3@XimobiylaRrenyde byl 6-C1dppiyliBe0ux(s-BH), 7.39 (d,J= 8.1 Hz, 111),
?41(% (dd, = 8&@[1&&,@@@&@ aﬂaag 2 M;ﬁmm?n?mcﬁ{ Br@n@rﬁtmfadded LioH

yclohexyl trifluo t enyl)methano a stirre 0
4-(cyclohexylme g ? (ﬁ lTor %ﬁ%oag g §§ Oé%m Che Iﬁ#% &éun q@ﬁ%L) was added
2 M lithium bo%ﬁ%@ﬂi@ﬂh EIHFCS(WR)nT(‘@ maﬁdf’%%meﬂ? dﬁh@wabﬁ&ﬁﬁmndw@wa@héated at
80C for 24, CQ@LgdedﬁwmcIa@M dn@ﬁ@ WHEE sagddifissh withmwﬁ@mtg@ﬂﬂ ‘anahvexizagted with
ethyl acetate. ceg& 1 0 5 re,w d with
saturated Na)—@gS solu ?F % &éﬁq%%gr?ci@ ?{ ?Zﬁ% 3rg %\{sﬁpd “fagolg Zy silica gel
column chromﬁmé}ﬁpﬁ%@glv& Tﬁé{ﬁtl’é{écﬁﬁb&%f@l’%%ﬁé)‘ﬁs Wh&éﬂéiss’tﬂlmlﬂz KRR (400 MHz,

CDC13) 50.96-1.06 ($eep2tt)pdedt-kidR o u-@hk)opréidimetidots).BH), 2.67 (d, J= 6.7 Hz, 2H), 4.71 (d,
Jr=5.7 Hz, 2H ﬁzgéder}g 79H@%|—8 45 5(dd, J = 8.0 and 1.6 Hz, 1H), 7.62 (d, J= 1.6 Hz, 111).
y

Step C: Preparation o l?apmo cyclohexylmeth [)-2- (trifluoromethyDbenzene. Toa
stirred sdftition of (4- Z‘IS/%FSH@@Iﬁf&Wﬁ‘@{?ﬁfiﬂﬁF@?ﬁ@tﬁﬁWﬂ?&%%%%TETZQ mmol) in dry
DCM (1 mL) was)added tribewbpiudspBieDES (2.0 10 THonolathCs. 10hheseaston mixture was

slowly warmecJoy o8 SRR AN SIERALRS il PO mgewg)%rme UReketilDCTVI. The

combined organics were washed with saturated NaHCO3 solution an d and toncentrated.

The residue wARSSERTHER BY BB RIS AP AR givRuPRe 6f 31?:%%6&910(3(8‘63 Fgrdeda colorless
oil. 111 NMR (40BBibiz; @BEL 38 @86k fris2e dribd v MERO 3)] uifed 9 2i(iny, &H), 2.65 (d, J

= 6.5 Hz,; 2H), 43 Shevhlodrtrfi( S glélaﬁne%&- g:md 25%7((1‘?@{03358 ﬁﬁ@wﬁz@dé M), 763 (d, J =

1.6 Hz, 1H). St%?ﬁD Pre aration of E Cycloh ex

(trlfluoromethy%)q]l 8?9}01 8% f@h&ﬂw’réﬁ‘? bﬁr?aoll tgtg"" (. /5%°Z Yerred reaction
mixture of ethy3iD.@shyelrdky-498, @ﬂ“&%@ﬁydi@@?d@bﬁﬂf&ﬁ;ﬂmm szlﬁé)céfﬁ@(&ﬂ)mg, 0.15 mmol)

and cesium Carbona@té %nigel?ﬁgt%ﬁ mm&%m@%&ﬁiﬁ -k Wekk gﬂmx 22
4- (bromometh ngmOheﬁg methyl)-2- (trifiuoromethyl)benzene (78 m 23 mmol). The reaction

mixture was stifae 3ersd reﬁlﬁg??ature for 1 h. The solid was filtered and washed with ethyl acetate.

The comBined filtratelwasdeiteeritthicr:lemebtiactbaiohe Wribpranfido i nr podlraatatinvg P1268® give the
Eitle ;O?p?und} (42 g@mm&&i{% WEM§ %@@agd%ééx?r[ﬁﬂcﬂfr&ﬂ&e @{)gsw\ﬂﬁl_ (&“r@grgﬁldiji ﬁ@@&&%ﬁoz%él( (;)(;5
m, 25 2H), 1.14-1. 7.2 H 155-1.7 7 1 5 ,
i= 16.7 and 11.9'HZ f%f ?ﬁé% PSH “"‘“Eﬁ)mﬁ‘ faﬁé’?“reﬂ(ﬁ)lb 9 X0f ‘ﬁ‘ zﬁH%s 4.25
(m, 2H), 5.08 (%exzm Egs)dae somtansﬂéﬁa@m Wy pefhed w@h(ﬁaﬁ%@m: :x.iﬁsd ?v21N@SPr 8.8 Hz,
1H), 7.31 (d, /=nk. Sohizantkd 6 dilz, )T ohyislind=sls S, sdlla ). 7772 (1 BMr BobiEreA), 8.46 (s,
1H). 30Step E et trifluoromethyl z

123 4 oy S T T s P

2-(7-(4- (cycloh%l‘g?étﬁyﬁ@ &ﬁﬁ&@ é%ﬁ,k}éﬂﬂ,&&( l, /=8.53, 2.34 Hz, 1H), 7.58 (d, J=2 15 Hz,
1,2,3,4-tetrahytdfiacyclopentalblindol1-3-yDacetate (40 rug, 0.078 mmol) in dioxane was added 1 M

LiOH aqueous solutlggegoigg,%r%g gpmpl i P,e(‘g_e(@gﬁ,glgpg §gir_red at room 35temperature
for 5 h. The solvent was p artlé? removed, then diluted with watér aC|d| d with HC1 solution. The

pinkish solid wHERSreRHY ‘I‘@E{E‘Ec’ﬁy@ﬂé Mﬁ‘ﬁﬁé%&ﬁ‘?bﬁﬁ?ﬁ‘(’ﬁb@’fﬁ@3ﬁ@%ﬂ§%/z = 486.3 [1v1-1-H]t
111 NNW400 MHz, DN SO+a6 o cB6A12.-Q6 ¥nd;a2it), 4,3 ek 2% drogy8Hdpentalblindol-3-yl)acetate

(0.069 g, 0.264 mmol) in DMF (1 mL)was added Cs,CO; (0.086 g, 0.264 mmol) followed by 4-
(chloromethyl)-1-(cyclopropyimethoxy)-2-(trifluoromethylybenzene (0.070 g, 0.264 mmol). The
reaction mixture was stirred for 16 k and filtered. The filtrate was concentrated under vacuum
and purified by silica gel column chromatography to give the title compound as a light yellow
35 0il (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, /=16.74, 11.05 Hz,
1H), 2.68-2.90 (m, 4H), 3.49-3.61 (m, 1H), 3.94 (d, /=6.44 Hz, 2H), 4.15-4.27 {m, 2H), 5.03 (s,
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71 WO 2010/011316PCT/US2009/004265 1.55-130 (m, 6H), 2.05-2.10 (m, IH), 2.40 (dd, J=16.0 and
9.0 Hz, | H), 2.62-2.75 (m, 6H), 3.42-3.50 (m, IH), 5,12 (s, 2H), 6.72 (dd, J- 8.7 and 2.4 Hz, 1H), 6.94
(d, J= 24Hz I 721 d, J=8.8 Hz, 1H), 7.45 (d, J= 8.0 Hz, 1H), 766(ch 7.8 Hz, 1H), 7.75 (s,
1H) 10.48 ( (br, 1H). 5 Example 1.22: Preparation of ¥ T/USZOO%MZ“

2-(7-(4- (Ethy|aaﬁih@ss@ﬁ,flﬁ@rmﬁméﬁm@ﬁywz2}3,-%H)sé’t-?é)ﬂgidfa&%lﬁpelﬁih[bﬁﬁﬁm-s-yﬂacetic
acid r(lcgmpouiryda?@,-l 96 gzol armpdare, otetvi2-((4- wt@goﬁj(tgﬂuoromethyngngyloxy)-l,2,3,4-
tetrahydrocyclopentalblindol-3- Haceta O 11 m In ane was added 2-
10dicyclohexylphosp%b%3 F?f’ﬁ@v EHme hy(rr; ‘!%%3’ ?JWOW '{‘X]H"n?(éo% 011 mmol), 11/412dba3 (5 mg,
5.5 pmol), 2 MétifansenietbybbTAqR 28 hid-Bahyirishciandniaiiied deftybatetiiorsi®? 1 mg, 0.22

mmol). The reaction m@GHBﬁIM%M%tEﬁ@I(AZ@Q]J@:roﬁymﬁﬂdef)miﬁfﬁw&%&[@ijiﬁ&i@ﬂoﬂk}enChed by
saturated NH 1&:}3'5? %“ 2’%@} t@ﬁiﬁn\/g Xce?‘%e?ﬁeb eO% mbl aqg or, anlcs vere. dried and
| rifi

concentrated. THE TS| cparative TIC followe preparatlve PLC to

give the title colvbeGit(@7 %ﬁg}LaQ bﬁ&m@%&"@ IE@NA’S FFUEE A3SSGTRACH. ‘quN‘MNl &b mHz, CDC13)
8 1.30 (t, J= 7.4inklZaStdy, ﬁtﬂ@ﬁ AT mueliEid a2 6:2r6d0wak Brikd .O/.andghbQ iz dlln 2. 1%3-2186 (M, 4H),

3.23(q =71 Hz(d & it 3511 D zir%_gé %&&%HM i (e 3glﬁ>_aur|1_&zdslilil 816(381369& 17 8.8 and

2.4 Hz, IH), 7.06°(d 3% 8Hz "l T Hz 1H5, 7.53 (d,
J=17 Hi%H)ﬁ@‘@(@.@@hlﬂ%(ﬁ?ﬁé@%@M%@aﬁW&@ SATSRDIBR B -3-
(trifluoromethyfibenzytary) 11 R Bxd-1atahy dmcychpenialfl it d ok By fiaberic Bt (@oapousal 26).
25Step A: Pre @é’&b‘i&% ?69'?%’ 'Hiﬁt%y AdEYEOR, %%@?“i‘ﬂ%ﬁ (&ttﬂ%%oﬁ}ei%b??@zoate

To a solution of 4-h %groﬂ%/ frifluorometh i%zenzmc acid (0. 43 'mmol) in DMF (10 mL) was
A T et g 22 TH0) ROV (L0 ) was
The reaction was stirred at 80C for 16 h. The mixture Was filtered. 30 The filtrate was concentrated

under vaggum ﬁggélﬁgs%»m&mﬁ. IMW@%@% 'a,eef)aﬁmeﬁmqmwﬂymife) dried over

MgSO4 and conc ted. The residue was purified %T lica eI column chromatography to give the

title compound a&ah i BYERsgIonERS! Fﬁ?‘?u“%‘i%‘: r@f’ﬁ‘—ﬁ R (4o MHz, CDC13) 6 ppm
0.33-0.44 (M, 4H), 0.5%D APgienatitio o Cyll@Hr(ty, LTy PIlodS57 Hz, 211), 4.15 (d, J=7.20 Hz,

2H), 6.99 (d, 1=8.84 ﬂ’udgmﬁ age-8 72, 2.15 Hz, 1H), 8.28 (d, J= 2 02 Hz, 11). Step B:
Preparation of 4-(Cyc m 3 tr uo omet(fiuz en20|c AC|($I
2010/011316PCTIUS ab%ﬁ s e e (T T

(trifluororethy isesriehie Reagwie 4,23, G4 etV ram il EFAEDMz (1 36 AAYHE TS MFedQGOH (IM, aq)
(12.26 mmol). mr@@mgmys@@1smredzqw.:m@,m,vqumqhg@m;thss@bz(m cag anhextracted with

compound a8 2 KIS SE1A (05 o) LR e 2 Tt 1 T KA IS 2BEh3) & ppm
0.39-0.46 (m, 2H7},%9.62-0H1 (m, 211), 1.23-1.38 (m, 11), 4.03 (d, J=6.57 Hz, 211), 7.02 (d, J=8.72 Hz,
IH), 8.23 (dd, J=8.72, StepBligrelibralicifofth-E=3R10p iFlody))3-(triffute prketiRiRfaratiore ol
(4_(CyCIOB§ 0 pylmethOf(ygr}l‘?'éy(:tlg%JIgx%?%%ﬂ?}@@t?Wpﬁ@&ﬁﬂgtlbmethybbenzoate, the title compound
was prepared using a similar method as described in Example 1.23, Step B to give a white
solid. LCMS m/z =275.4 [M+H]".
Step C: Freparation of (4-(Cyclopentyloxy)-3-{trifiuoromethyl}phenyl)methanol.
From 4-(cyclopentyloxy)-3-(triflucromethylYoenzoic acid, the title compound was
30 prepared using a similar method as described in Example 1.23, Step C to give an oil. 'H NMR
(400 MHz, CDCI53) & ppm 1.61-1.68 (m, 2H), 1.76-1.86 (m, 2H), 1.86-1.96 (m, 4H), 4.64 (5,
2H), 4.84-4.91 {m, 1H), 6.98 (d, /=8.59 Hz, 1H), 7.45 (dd, /=8.59, 2.15 Hz, 1H), 7.55 (d,
J=1.89 Hz, 1H).
Step D: Preparation of 4-(Chloromethyl)-1-(cyclopentyloxy)-2-
35 {trifluoromethyl}benzene.
From (4-(cyclopentyloxy)-3-{triflucromethyl)pheny!)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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10To a solution of 4-(cyclopropylmethoxy)-3-(tiifluoromethyl)benzoic acid in TI-IF (7 mL) at 0C was
slowly added BH3DMS (2.0 M in THE) (1.592 mL, 3.18 mmol). After stirring for 0.5 h at 0 C, the
reaction was allowed to return to room temperature and stirred overnight. The reaction mixture was
slowly added" A 84 ¢ed solution of NaHCO3 at 0 C and extracted Wi%%fﬁ%gﬁ&ﬂ?ﬁ%f. The
combined extr&&ié MidreCiidd dvem VS8 andipurificel 8¢ sHicdiydl 861 8blmmetithtdMatography to

give the title compaynd 85 @solsl {3SR8.85 MR (490 MHas GRGIBL3PAM Q134943 (M, 2H),
0.57-0.67 (m, 2+ ,}0‘%2-]1{32 (iii, 111), 3.94 (d, J=6.57 Hz, 211), 4.66 (s, 2H), 6.96 (d, J=8.46 Hz, 1H),
7.46 (dd, J=8.46°2°07Hz1H), 7.57 (s, 1H).  Step D: Preparation of
4-(Chloromethyl)-1-(SeidirBpsiatetitaxy EhitzifiktdRwihpBivdnzore. 20To a solution of

s Ao T R B e e for 1.2 h. The
was added thionyl chjori . nL, mol). eaction was stirred at or 1.5 h. The
reaction mixture wag:gooﬂr%égl'f o ice \X}E’tléégqrgap%( Iaoééé \ﬁtrlfﬁ oé&néﬁe%b lec?élff tFf;:lg‘%:ombined extracts
were washed WHPRIEF EO Bregireb)sibtia o olermal S8 deseribohiodhtamelt io2divethe wilveompound as
a white sol(id (Q&B’ﬁ.gmbﬂiszlrl}% %%@.MMH@SGD@@)E&ODWQ,@@@L&S £ 2800590 @I%,(imi)(ﬁ él),
1.21-1.34 (m, 11 9 = 211, 11).6 JZ8. , 1 (48 , J=8.53,
230 Fio 19, 7SI R S e S A ety ER . e g hethony) o
(trifluorortethy D BEARA GRyFHM 348-1ét 4Ry do A fop éhtastiat 61839 PlacrtiB: 3076, 3BbRifbdn of ethyl
2-(7-hydroxy-1¢@d 348 1esy alagdroayoiopentaiblmoni). 3-yhaiotate B9 a%0 70264, ;ned) iPMF (1
mwas added,CRE0340,036 12 ynrioh folged by -

(chloromethyl)-1-(cycloprop Imethoxy)-2-(trifluoromethyl)benzene (0.070 g, 0.264 mmol). The reaction
mixture was stirred fort%6r BrtaHREPEPT FHE HiGarsiopasttsrtetiaiteptriaethvbRenmiosmt purified by
silica gel colunin l¥enraiygraphipiemgifel thdtitleipampagit] as a light yellow 35 oil (0.023 g). LCMS

nz/z = 488.2 [M+H]t NMR ({400, MFizq QR%&L& 9&5%95%%%&% 21088 % Gl { e 1 ), 1.24-1.34
(in, 4H), 2.04-2,16 (m, 111), 2.51 %1% J=16.74, 11.0 H;! 11-1%,12.68-2,.90 &{n 4H), 3.49-3.61 (m, IH),

3.94 (d, J=6.447198 FIp 8 40l 7 1MS s = it @Al P ¥EE Yo oeEI6E 2H), 6.82
(dd, J=8.72, 2.40%m, GAN ), B29R7 (02 TH), 26027 200(dHL-28384d6 =1 512,786 Tkl | H)58.582.796 Hz,

;1(4%) ,(Z- 23C7 (Oll, Iml489 K21 3H),B:A21{bp0d 1 hk (m, 30ICRIT (RICRAMAIOLON,, 11), 6.92 (d, /=240
-(7-(4-(Cycloprop, 0xy):-3-

(rifcoremetybEe SRy L7 Yt By 58 i BT SR B85 6 Biuon of ety
2-(7-(4-(AfclopidpyltbrethbBky)-3-(trifluoromethyDbenzyloxy)-
1,2,3,4-tetrahydrocyclopenta[blindol-3-yDacetate (22.9 mg, 0.047 mmol) in dioxane was added 1M

LiOH (0.188 mL, 0.188 mmgl). The.reactijon mixture Stirred 3 ken up in.EtQAc and washed
with 1 M HCI. kg %A?gx%)ﬁg I(f\%%“ r%&‘q 6&?*7@%\%@%" %%%%‘EX\% %ﬁﬂ%%lésglﬂﬁe was purified
by preparative 1Pabadresy b pepéathbindet Tobassisrrsid SGommpera S m/z 10 = 460.3 [M-FH]+. 1H

NIVLR (400 MHz, DMNsGp-£165:@ pfapiiéh 30403 Ra0%y Riodnyd) 326010t in &b edsdiedile(M, 1H),
2.03-2.13,{m, IH), 2.35 (dd,J=15.98, 8,91 Hz..111), 2.59:2 76 H d, 156,69 Hz, 2H), 5.05
(s, 2H), éég (dd, 1:3%%,35!.1%5)%2&% ,}°é‘?é%621d]7f°:‘)5%%%ﬁiﬁf hfﬁﬁ(fsg?feﬁéa 3‘?502%9{?5’ &r??ﬁ?ﬂ?ﬁi% (d,
J=8.46 Hz, 1HPMA 328 atpqhiliopnoaes 463¢ 41453 sl detraus(tEpapuiationtore) palladium
2-(_7-(4-(Cyc|or{ﬁh{n}&kﬁ&;@,—&{&ﬂifﬂnm&ﬁﬁt&ﬁmbhﬁmwas deZadli tait ahydeacyiclopenialaliaglol-3-yDacetic
acid (Compound,¢4),: 58P AP ESRAIANL AV IRRERRL A CYEIORSNMIRN:3 poured into

(trifluoromethyl)benzoate. From bromocyclopropane, the title compound vyas(ﬁr%pared using a similar
method as water and extracted with EtOAC. The EtOAc extract was washed with brine, dried over MgSO,

30 and purified by silica gel column chromatography to give the titie compound as a white solid
(0.105 g). LCMS m/z = 202.1 [M+H]". "H NMR (400 MHz, CDCl;) 6 ppm 1.98 (bs, 1H), 4.87
(s, 2H), 7.69 (d, J=0.88 Hz, 1H}, 7.77-7.88 (m, 2 H)
Step B: Preparation of 4-(chloremethyl)-2-(trifluoremethyl)benzoniirile
From 4-(hydroxymethyl)-2-(trifluoromethyl)benzonitrile, the title compound was
35 prepared using a similar method as described in Example 1.23, Step I? to give an oil. LCMS
m/z =220.2 [M+H]". "H NMR {400 MHz, DMSO-d) & ppm 4.65 (s, 2H), 7.73 (d, /=1.39 Hz,
1H}, 7.84 (d../=7.71 Hz, 2 H).
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20described in Example 1.23, Step A to give an oil. LCMS m/z = 343.4 [MI-11]*. 1H NMR (400 MHz,
CDC13) 8 ppm 1.58-1.72 (m, 4H), 1.75-1.88 (m, 6H), 1.88-2.02 (m, 6H), 4.87-4.99 (in, 111), 5.32-5.45

1H 7 £42.Hz, 1H), 8.12 (dd, J=8.72, 2.02 Hz, 1H), 8.20 (d,, Step B:
(m. 140, 7004d, g Ta 149, 812 2 19, 620 Chds\ B3k Step

Preparation opentyloxy) -3-(trifluoromethyDbenzoic Acid. 25From cyclopent

4-(cyclopentyloxy)-33teHlGoFsanetagiobeh Edute?- £ﬁé4tiﬂ@aearﬁﬁ8m@wa§fbv@ba¥éﬂ%§h’g2a3s%rmnar
method as de&qﬂb@d}&?@f@fgﬂlﬁtﬁuﬁ&ﬁt@l;ﬁemgive a white solid. LCMS m/z = 275.4 [M+Hr. Step C:

Preparation of (4-(Cycle f# '@4[0)9%' é g 9@&9:%&93@2‘?\%%9\‘9%“%” i dQM ound was

4-(cyclopentyloxy)-3- (tr oromet IC aci le compound was 30prepared using a similar

method as dedEFsEd W@)@aﬁﬁ‘ﬁilé’l“i‘i}o‘*sﬁéﬁe@%e@l\?@éwpi 3 NifnE E%KY‘MFI%]I EEHEBYE ppm
1.61-1.685(m, 2H)3 3 A6+EBE KM D B81L. 06, At 4. BA(S-IH), HE 8455 9030, 18 K, 6.98 (d,
1=8.59 Hz, 1H) Yﬁ‘?o(&iﬂ }‘1365;% ¢ b2 7 27685§ 49{1 4]H§% "%ZB%'EQmeﬁﬁ’ Rif%eparation of

4-(Chlorometh %ycl ylox uorornethyDbenzene.
(4- (cyclopentyl’ﬁ’i&?— %Hpﬁé%ﬁ%@ﬂﬁ%bl ?r‘?e(dntfe%‘&ﬂﬁﬁolﬁh Y/V%?s(‘bréﬁa?l%gﬂsmg a
similar methodi&s mesdrmdlm}axamp’r@&(as 1BJEpID o [GiyeBan i, IHNMR WO

2010/011316PCT/U / . 6-1.86 (m, 2H
1.86-1.95 (m, 4H), 43"5%(2’059 g’l?l%g%%g%% 'Z(q%# g‘é%)gli ﬁQB‘Eoéngg, ﬁ}zﬂ%ﬁmﬁgé} J=8. 53(,m2 34)Hz

1H), 7,574d, Jt‘aﬁr“l@ﬁﬂc ﬁ)’egﬁlﬁ prdplrdyy; 8ﬁa6dethyI 2-(7-(4-(Cyclopentyloxy)-3-
5(trifluoromethyD berigyd aixly e dn3idd tetragired yelapente i imdod 8 yhmobtdte. Exanfieh23,
4- (Chloromethsdaeﬂ,ﬁwglw@mx&omzsmluqmgwwe@?m ehtﬁ)ﬂklﬁzcgmea% Migs ispared using

a similar methad a cribed in Exa 1.2 to give a L / 502.4 [M+11]*. 111
NMR (400 MHZ,'¢ 5$[&2p3p5rﬁ iy éolf’tglg il l%’z ‘isﬁl);; P ﬁ&?% fﬁf 611),
2.05-2.16 (m, 2H), ®75 (3028, 6. 74 HL. 1L B ¢34 @45—&@32{68112)8’9%‘1%? 3. ng%;ﬂ(?ﬁ (1H),
4.14-4.284m, 3H), oS48, £y H)-5.521s, 3b1)066R, (0, #8578, 2.46 Hz, 1H), 6.94-7.04 (m, 2H),
7.21 (d, 1=8.72 Hz, 11), 7.55 (dd, J=8.59, 2.02 Hz, 1H), 7.65 (d, J=2.02 Hz, 11), 8.45 (ha, 1H).
Step F: Preparation of 2-(7-(4-(Cyclopentyloxy)-3-(trifluoromethyl)benzyloxy)-
1,2,3,4-tetrahyBraeypdtdotn Rienratps of B4Z4hrCaciampsihétminecemptai Runvrs iweldfel using a
similar methodtasagmép@dp@hﬁmm@Jﬁjgﬁc&@&ﬁ togivansdl. LCMS m/z = 474.4 [M+H]4. "11
NMR (400 MHz, DM 1. 79 ( 1 9 )3 2.00-2.15 (m, 1H), 2.35
(dd, J=15.92, 8.97 H?ﬁiﬁ aigl?éj %{%7 ?&Zﬁ‘)" %"%‘}f“frfnltEl3 %ﬁ; %é%]y%%o *m, 3H), 6.69 (dd, J=8.78,
2.46 Hz, AH), eeythﬂr%ﬂ%fﬁﬁibhwyiﬂﬂbaea%a%dﬁ Ype P 2mymofn icxars Gismliyas 61-7.72 (m,
2H), 10.45 (s,1ddli}d 1M LiOH (aq) (3.0 mL). The reaction was stirred at 50 °C for 48 h. IM HCl (aq) was

added to adjust pH to 3. The mixture was extracted with EtOAc. The EtOAc extract was dried

over MgSO, and the residue was purified by preparative HPLC/MS to give the title compound

as a solid (2.1 mg). LCMS m/z = 433.2 [M+HJ". 'H NMR (400 MHz, DMSO-ds) 6 ppm 2.01-

25 2.14(m, 1H), 2.32-2.42 (m, 1H), 2.57-2.78 (m, 4H), 5.20 (s, 2H), 6.72 (d, J=11.37 Hz, 1H),
6.93 (d, J=2.40 Hz, 1H), 7.20 (4, /=8.72 Hz, 1H), 7.50-7.59 (m, 2H), 7.76 (d, /=7.58 Hz, 1H),
7.82 (s, 1H), 7.91 (s, 1H), 10.47 (s, 1), 12.17 (bs, 1H).

Example 1.27: Preparation of 2+(7-(4-(Pyrazin-2-yl) benzyloxy)-1,2,3,4-
30 tetrahydrocyclopentafb]indcl-3-yDacetic acid (Compound 31).
Step A: Preparation of (4-(Pyrazin-2-yl)phenyljmethanol.
A mixture of 2-chloropyrazine (0.230¢ ml, 2.62 mmol), 4-(hydroxymethyl)phenylboronic
acid (517 mg, 3.41 mmol), tetrakis(triphenylphosphine)palladium (0) (303 mg, 0.262 mmol) and
2 M potassium phosphate aqueous solution (2.62 ml, 5.24 mmol) in dioxane (10 mL} was heated
35 at 80 °C overnight under nitrogen. The mixture was Eooled down, poured into water and
" extracted with ethyl acetate. The combined organic layers were dried and concentrated. The

residue was purified by preparative HPLC to give the title compound (350 mg) as an off-white
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2012.18 (bs, 1 H) Example 1.25: Preparation of 2-(7-(4-Cyano-3-(trifluoromethyDbenzyloxy)-1,2,3,4-
tetrahydrocyclopenta[blindol-3-yflacetic acid (Compound 25). Step A: Preparation of

4-(Hydroxy )-2- t ifluoromethyDbenzonitrile. 25To a solution of

(4-chloro-3-(tri :%J\éc})r(})%m(le gyI)phenyHmethanoI (0.300 g, 1.425 mmol) in DM TWS%"%”&“ ééﬁdlcyan02|nc
(0.335 g, 2.85 #abdol) aMd mwe&mm&ayﬁmywmmmp&m gt 142 (Edoh 1 The

reaction flask was)gggassed.and charaey wihaitregenthem hesiqdaay 190 Gnfor 1y Unger microwave
irradiation. The9 t|9n i urﬁ_ﬁ/as poured into water and extracted with EtOAc. The EtOAc extract
r

was washed Wltﬁe;b Ihe, (gnledzov " M8S04 30 and purified by silica gel column chromatography to give
the title compound asStemaiterepariiiomefshg¥yraing - vhherzgopeth ivpspifongtR (400 MHz, CDC13) &

ppm 1.98 {bs, | H), 4. 833(&1&6)5031@&(&“(Jfg)y&&llrlz,yﬂ;bi%n%ﬂa%a%8z@zro d|p StepBhRrgparation of
e oromer (S anebersenl S H S Sl i aamalhgronie,
e I.2

the title compoun Was prepared using a S|m| ar met escr dinExa tep D to
give an oil. LCRSoR A & 50 8he Traction, mp4upgWRS (4o vkt DRrselasios bbmoar%lw \z:riar 7.73 (d,
J=1.39 Hz, 11khd%Bkddd bk mrbﬂzr}%k:b)nbme@&@L@/maraaﬁ&ﬁmu&ze@%@@@& the @tep C:

Preparation of Ethyl 2-(f-(4- %y %&A{]uoro V) benzadoxy)- %
tetrahydrocyclope t:‘lilﬂ)lz’l -3- agetate Fron Ica Iorom)éelth I)-%- trn!!ﬁbl uoromethyDbenzonitrile, the

titte comp8und was p?é‘fjh?e&’ '{fgiﬂ”@tﬁ’%ﬁﬁFéﬁh%‘(ﬁdﬂf@é’@é%’cﬁﬁ%%?ﬂ&%b%%% Step E to give an
oil. LCMS m/z bt dihdiad {Mroplintd /b INIR 340@dMidz, CDC13) ta ppm 1.30 (t, J=7.14 Hz, 3H), 2.03-2.18

(m, 111), 2.50 (dd, J={6, %Qx&:?e%é‘e a%ﬁ%ﬁr@%%%&%ﬁ@& c{l}%%eﬁééﬁhd%ﬁé 8)@290%6’[@8 (m, 211),

5.21 (s, 211), 6.83 (dd, J=8.72
7.73-7.81 (m, 134 y% %‘i"’%fs@%)ﬁnffiam?’gir enafa %f@%z Qi g bif (é,fa{? wavﬁbsf‘at.on of
2-(7-(4-cyano-3pitrfoergiyiety Dhehaglokipnrd ¢4, ﬂxgl@téﬂmwmrﬁlwrdapenbmbhmﬂwis&m%zaetlc acid.

The title gompaypd wafe%ra%ﬂiﬁmm simiprmathadas dessthed o bxamalent:3, Step F to give
a solid. LCMS m/z = 415.4 [M+H]. NMR (400 MHz, DMSO- d6) (5 ppm 2.01- 2, m, 111) 2.35 (dd,

J=15.98, 9.03 FFE‘dfﬁYaﬁ%"? fdz%y(?ﬁepﬂfff}’eé”s% 18 8% (¢ "fﬁf’%’%‘@%l%ﬁ‘% #4878, 2.46 Hz,
111), 6.94 (d, 228 58HHTL1'H NMRA40) VER, XD6E) 3 13D, (7,97 {8, H5H),8.07-734 1db1) FS. 190(d J=7.96

Hz, 1H), 10.50 (& FLY) 2,48 (8% iﬁ) Example &nZﬁnPf%easr@m qin, 418424 (m,

2
2-(7-(4-Carbamoy1-3-(trifluoromethyl)ben tetrahy roc lopentalb }o{f 3 yI)acetlc acid
A S P TR e R e o]
20tetrahyéirocylob@niafislihta 23)yflaE édic/ adid 0 Hgd-00a22 Mnidl) (. dlﬂ)’eériéZ(IHmLB)Gﬁas added 1M

LIOE (aq) (3.0 pak); The rgagtinnMas shiped, @tz'spgtffgr;flﬁ h. 1M HCI (aq) was added to adjust pH to 3.
The mixture was extr%cted with EtOAc. The 5 _%_ c ext[a %g |led over gSO4 and the residue was

purified by preparativ YRR f%ng'j’ &' rmouﬁ Sk Ci mg). LCMS m/z = 433.2
[M+H]t 1H NM%(%@W@MWH@}@%JW@?&%%Z.M (m, III) 2.32-2.42 (m, 111), 2.57-2.78 (m,

4H), 5.20 (s, 211), 6.78 (Chiikred boRdibzor blrd) APR GykzR A0 h2ndidly 1120 (6, J=8.72 Hz, 111),
7-50-7-5% (M, 21 Tad0y (i BitiZer S Yo Brs Sl 009 Sioh g ! (Sarh s ey (S, 110)-

M lithium hydroxide solution (0.175 mL, 0.175 mmol}. The reaction mixiure was stirred at

room temperature for 5 h and acidified with HC} solution. The mixfure was purified by HPLC to

give the title compound (8 mg) as a pinkish solid. LCMS m/z = 400.4 [M+HI". "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, 11}, 5.17 (s, 2H), 6.74 (dd, /= 8.7 and 2.4 Hz, 1H), 6.95 (d, /= 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=2.3 and 1.6 Hz, 1H), 9.26 (d, /= 1.5 Hz, 1H), 10.47 (s, 1H), 12.20 (s, 1H).

Example 1.28: Preparation of 2-(7-{4-(1,2,3-Thiadiazel-4-yl}benzyloxy)-1,2,3,4-
35  tetrahydrecyclopenta[bjindol-3-yhacetic acid (Compound 32).
Step A: Preparation of Ethyk 2-(7-(4-(1,2,3-Thiadiazol-4-yD)benzyloxy}-1,2,3,4-
tetrahydrocyclepenta[blindel-3-yi)acetate. »
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Example 1.27: Preparation of 2-(7-(4-(Pyrazin-2-y1) benzyloxy)-1,2,3,4-
30tetrahydrocyclopenta[blindo1-3-yDacetic acid (Compound 31). Step A: Preparation of

(4-(Pyrazin-2-yl)phenyl)methanol. A mixture of 2-chloropyrazine (0.230.m),.2.62 mmol),
hﬁ i
Y

I
4-(hydroxym‘§§1y‘i’)10 8enyﬁooronic acid (517 mg, 3.41 mmol), tetrakis(triphgr(f)r/r pS%%OS OPﬁ‘éﬁs)alladium (0)

(303 mg, 0.262 mmolparid® Mapetasslersd shospiiady dauedds’ sokitibmdecsdarmngpindehiol) in
dioxarée (10 mkhw&%&"@@ng?5@58%cﬁ){?éﬁlﬂhE%&%ﬁdﬂﬁm%gm.ﬂ%mbﬂ}ffﬁwg&coolc(ajd docl)wn(,j
poured into wajger an racted with ethyl acetate, The ine ni ers were,dried an
concentrated. ﬁ%‘%ﬁ%ﬁ?&%@% Yé)"l\ﬁ%n%t ay‘%zr%ﬁggﬁ\?églj?é%@'?én a‘ﬁ};ﬂ’ {%% éﬁl%%ﬁo“rﬁsp%%&ﬁ 0 mg) as
an off-white WK Ze00/0 Y 1SsH6PEAf ISP BODTEEEs S FoMS ifyzsTergrd py\AieiRmR (400 MHz,
CDCI3) 84.79 (msedyitd 5@ Ad, D 81dddzy 2 LhhcSPRdbunter@elivebt ptdskirSabd thd rekiide vidz, 1H), 8.63
(dd, J=2.4 and 1. 1H), 9.03 d, J= 1.6 Hz, 1H). Step B; Preparation (P in=2-yhbenzyl
un%%alég 3111_] gé e]o 01(1 .chid a(tﬁ_gz—séﬁi 0 3}% A%hﬁtlic @om}é? ndni{é‘é(gx%ig ) IX/%

methanesulfonate. a stirred solution o razin- enyfimetha .22 mmol) and
DILA (56 pL, 038 Hih¥ijHh DCM (1 mL) was added methanesulfonyl chloride (29.5 mg, 0.258 mmol)

at 0 C. The reaction rsixjuze Pragasiitiacbat {rautemperatunefor-4-HeerRdyinice water, and extracted

with DCM. The,go gén ok eargi S r?ﬁgr' d qlndAcocpcentrated to give the title compound (50 mg)
without furthertpur%}l alilgcc)%f (I)_gclﬁ/l.‘g ,},‘1'7120: g§afe[l\/(lz+Hc]* 10Step C: Preparation of Ethyl

2-(7-(4-(FYrazin-2-yl) BeAZ§IEEaN of S12-(E{fHyarsbipispirirtioydhédtdte.  To a mixture of
ethyl 2(7-hydroeeyabydr3cdelgisrahipdiicdoyclopertalbindote30yitacetatd 2OmmgeQuisizddadiol and cesium
carbonate (38 mgef} ol 19 Lo\ was.asideet4a (Ruiazin- % fibenaybmeipapgsulionate (41

mg, 0.15 mmol). The reaction mixture was stirred at 15room temperature overnight. The solid was

filtered, and théifit4fe WAS LHHELIFAE A PrMELidub S paERF DY prEFA PR # give the title
compound (15 sopent@dd Sz sidd2823 piviflel] b} BillcNddR (400 MidmaGDOLS ) btiv8Ghttide 7.1 Hz, 3H),

S SRSl S Sty A s
m, , O. , , = o.04dn . , ., , U= 4. Z . , J= 0. Z,
111), 207.62 ( ,~5?2=](‘§:é?ﬂzgé%fﬁdsﬁéé(%ﬁ%%ﬁéﬁzﬁ%?@%é@,‘%H’)Z?§.‘5 'S(Ed,’&-%zézilz% &), 8.64 (dd,
J= 2.3 and 1.6 HB), .Y (L0AYAS. P46 HoHBEDL BI9S (d, XD It FRo s hiibHSE72 Hz, 1H), 7.63 (d,

2-(7-(4-(Pyrazin=2yQbenrylexykd &84 tetrahydiocyciepenialbiindel 13- ypagetigyAcid. To a stirred
solution of ethyl 2-(7-(4-(pyrazin-2-yl)benzyloxy)-1,2,3,4- 25tetrahydrocyclopenta[b]indol1-3-yflacetate
(15 mg, 0.035 mmol) in dioxane (1 mL) was added 1 M lithium hydroxide solution (0.175 mL, 0.175
mmol). The redesinpinildfcRrrparstiva iR (othonperaich-dtrfg e meidsadienredwith A1 solution.

The mixture wastpibyiiestRyebtinta(h (R Qve-Unadite SoinpECiish@dg).as a pinkish solid. LCMS m/z =
400.4 [M+H]. 'H NMR (40 Mtz Dal\4llSO- ) 1 ﬁ_— 021_ m, t]i' 02‘.]'35 l}JI’ 1061:0 and 9.0 Hz, 1H),
2.62-2.75 (m, 411), 38%"4&’\? ot ‘ﬂf}@fﬁ?y?s, § , én%ﬁ (%%‘ 5:m§f(§yi'n8“§.3 fiz, 111), 6.95 (d, J=
2.4 Hz, 1H), 7.21 (d, J=© gspiutien p1 ychiopp Y {rifucgometiyprazoigapkl (3002 893 mpob in MeB (d, 3= 2.5
Hz, 1H), 8.72 (debd =i, Baangol, Gutharid Aclg, (97261(A43 mhd)Has 1ddel]. TQedti{Syd ddy sde@ex (S, 111).
25 reflux for 6 h, aliowed to cool and the solvent evaporated under reduce pressure. The resulting
liquid residue (~250 mL) was poured onto ice water whereby a white suspension formed. The
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). 'TH 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-(trifluscromethyl)benzoate.
To a solution of 4-chloro-3-(trifluoromethyl)benzoate (196.7 g, 824 mmol} in THF (100
ml), cyclopentyizine(Il) bromide (1979 mL, 989 mmoi) was added dropwise at 7.8 °C. The
temperature at the end of the addition rose to 22 °C, bis(Tri-t-butylphesphine)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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Example 1.28: Preparation of 2-(7-(4-(1,2,3-Thiadiazol-4-yl)benzyloxy)-1,2,3,4-
35tetrahydrocyclopenta(blindo1-3-yDacetic acid (Compound 32). Step A: Preparation of Ethyl
2-(7-(4-(1,2,3-Thiadié';lzol-4-yl)benzyloxy)-1,2,3,4- tetrahydrocyclopenta[blli)%(%c[){lj-s?ﬁ%%(}a&%%te. \We
2010/011318PY 18 H009/004265 ~'In a 4 mL vial were placed ethyl :
2-(7-hydroxy-1s2sssasiwtregiyid resey Siopehtaibfiras Us-fficetatenter Suntyr BroBOYMRFoYligesium
Carbci)nate (81( e Q2B m?jmd;j)oa%@séré% hronme Mty ﬁﬁbe@yﬂshﬁ%&&h&d@m&éﬁ&&ﬁw, g.ZSOI |
mmol). DMA (1 was,added and the reactign was sii r temperature overnjght. The soli
was removed k??r%#a 1o r%) lgﬁ%oﬁ?ﬁ?&” 35‘&r‘fﬁ&%‘é’%ﬁéﬁﬁ%ﬁ?@%&%ﬁ%@ﬁaﬁﬁﬁ dcglger%duced
pressure and ther8Qidhfsoiaed Judif B SfcndrarebRihp exvE iasdg Ep HYa sy tde tite compound
(42.7 mg)s LCNampia434)2viModd s ther SiepcBidnreparaton=0f73 4 [M+H]"; "H NMR (400 MHz,
2-(7-(4-(1,2,3-Thiadiazol-4- loxy):1,2.3 Asdetrahydragyclopentalblindol; 3- [ id. 10To a
solution of ethy@?ﬁﬂﬁ g%%fi?aggfg’zo -)4-1 ?%%ﬁﬁét?@%lﬁ%%wj&% 29953 }V&Qafﬁ}%ﬁt‘f
tetrahydrocycldBEREHTTib Es JOabtkte (B T8, D056 Hartth T 8i6ahe SEzd6d-LM LioH
(0.394 mL, 0.394)nmoty, FTea rdetiaty.was stirred overnight. The reaction mixture was taken up in

E10Ac and washed i} & Budsdi ol e Calipahas el QuRklgila Anckaangeniaied. The

residue was purified b Silica gel column chromatography to give the ompound as a solid.
LCMS mi = 406.4 [MEHrSOMIRMIRA SR D Qét@iﬁsf%ﬁﬁ%%@s@%‘?ﬁs@ﬁ 8 B 155 (dd,
J=16.04, 8.97 Hinxtb(6DGELY, BN (492 ) 041 3wl I dldtorbid BHE) Rid)adslebli@ais=82728, 2.46 Hz,

IH), 6.95 (d, I=%:48:Hzchilly £19kdGord 78 Cantefardd)l 4 b Bl bhsdhitonWa)=8.21 Hz, 2H),
9.61 (s, 111), 10.46(s, 111),12.19 (bs, 1H). 20Example 1.29: Prs;g(slratlon of

2-(7-(4-Cyclop&ANFE-8-Pririani e 9?1}’5%?1 W3NS LB BRGNS SrbEy B entARIEE " pacetic Acid
(Compound 12¥s18tepdanPreparatiomofivie thy] L280hidioai (il omeddsd) Bdnzoatened  To a solution
of 4-chlorg;3-(trifliigre MethyhiRe Rz QienatigN 200 35 8L yReRBAMB0H (80X Ak (A ablsRulfuric acid

(27 mL, 445 mmol) was added, The En ture Wasdstirre.d at 25 reflu>%rfct)rd6 h all%we to cool and the
solvent evapor TR dF B B s Rs  rom PSSRy TR PSR (oAl hTRAE S B S5&red onto ice
water whereby Bhovlaitdtogspenssion firsididret fuaselid vad ofifieiteNarf@vwadesckolidh 0265 N NaOH (3 x
200 mL) followedshydH28 £20n200:mb) Hiherselidnuas deigshitndrr ek m.iar1& briollewad by 4 h at

40 C to give the title compound as an off-white solid (197.0 g),.'H NMR (400,MHz, CDC13) ppm, 3.98
5.5y, 762 (T SR T S P D R e e 6.
Preparatidh of MéstsasAiaid(blfertBItacihaidnBén B8R (400 HeoRtord spm 1.67-
4-ehloro-3-(triflugromethy oenzeaien(286. 7.9 BRAMITE)) 20 SHH ORI B oyalare atylgimnc(11)
bromide (1979 jpL (o) I j t C. The temperature at the end of the
addition rose toﬁ%21gﬁ%iz%??i-%%?;gﬁgs%ghr?hgﬁg?;jﬁ%?ﬁ%@Z1.07 35 g, 41.2 mmol) was added to the
dark brown solution aPteeIafienaitiney afdreCHate s iftrdeRsBENrE was stirred at 70 C for 8 h. The
mixture was addadioreakingipdaegueous NaHCO3 (100 mL) at O C, stirred at the same temperature

for 30 migand then at:32.G. ot 2. ThEASURGYRAAMILIG 10 EINS003/0A4205 suspension

was filtered through Celite and theTilirate concentrated Under vacuum. The solid$’'were washed with

Et0AC (3 x 300 TPyt Fhee’ AR LS ditirpiies pravibastoticampata Bt tHE@mbined
organics were waglaathwibhrdd20 (2% €0Rdukd, vitinec(RateBOTie)p irig chifdaR 8B 4lirddetited and

concentrated UB@'%{??H%Q@QW q zﬁ)ﬁiV@. Eh‘@: HHP&E’Q PRUUAG A8 @B under reduced pressure and
the resulting oily residue poured into ice-water {450 ml.) under vigorous stirring. The layers
30 were separated and the aqueous phase extracted with CH,Cl, (3 x 400 ml.). The combined
organic layers were washed with saturated NalHCO; (400 mL), brine (2 x 400 mL), dried
(Na;SO,), filtered over fresh Na; SOy, and concentrated in vacuo 1o give the title compound as a
pale yellow oil (113.3 g). 'H NMR (400 MHz, CDCl5) & 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 (4,
35 J=84Hz, 1H), 7.54 (dd, /= 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|blindol-
3-yhacetate,
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5orange oil (227 g) without further purification. LCMS mix = 273.4 [M+H]; 'H NMR (400 MHz, CDCI3) 5
ppm 1.71-1.60 (m, 2H), 1.83-1.75 (m, 2H), 1.95-1.87 (m, 2H), 221-2.11 (m, 2H), 3.46 (quintet, J= 8.8
Hz, IH), 3.97\&), %EI})M?.% (di=8.4 Hz, 11), 8.18 (dd,J= 8.0 Hz, 1.6 Hz, 1H8 8'32%0 déﬂJ:G%.G Hz, 1H).
Step C: Prepara7t|on oﬁéf—Cyclopenty1-3-(trifluoromethyl)phenyl)methanoff. f 68 softHion of
4-cyclopenty1-3-(triflubtessiisipengdateredug2giseihb g, i) Tuobickaté-800 mL), LiBH4 (494
rnL, 987 mmol o2 seetionairtditiE) was asised iopwisedi-22-Gy UhaJestdiing1suspeasion was
stirred at 85.5 C for 5.5 h. The,dark b ution was led.to OC and the pH adjusted to 5 by
slowly adding N (iilg? ?%3318 ?%}I‘_ %;"%‘Ffe%%@ é/vrgjrq_’gégg?fg%g& ya{lr%%l i 'ﬁgjgl(fa%lgﬁlsa% bagée‘?ﬁrzo (250 mL)
and NaCl (20 g} Hdaeg) #Aeé «onbirietr PryguediivsteseraheteP vitoeidnede R2sbod toThe EtOAC
layer was addeghdDisheqrevinusly sepapiEehorpani; phased i) e.00wdipe dRogan¢e.mere

o cenlrated LBAPLISESRY BPRUIE, The drSWiinA Suspansion was Jiasddrauon 2 pad of

Celite/Na2S04 and the 'solids were washed with EtOAC (3 X 4 e combired organics were

rotary evaporatSaapirie s rsiRPERrresbe el Yabirepts Etnitigstdeyemt sliga to give
the title compounsiiias 2Qckiasless higu s oteg)uldaMBuickt Frodided Tivi MM (ARGUMER K3DC13)5 ppm

1.67- 1.55 (M, &l) 7’g21-§§a%§9145‘95a aég%é'gi\%%‘?m%%&x)ndm%&\%?%&ﬁ§%¥=‘97434%§119ﬁ“?‘tet’1= 8.0Hz,

111), 4.72 (s, 2H), 7.55-7.46 (m, 211 (S, 11%. Step O: Preparation of ]
4-(Chlordihethy1)-1-eS&RpetfsrratiannlbrhatyHpdirrerel->4-ferahydrocyclopentalblindol-3-
(4-cyclopentyl Bytethtsoromethyl)phenyl)methanol (110 g, 113 mmol), thionyl chloride (329 mL, 4.50

mol) was added dropwiser iosush asais.a%iRMaintain thalniernal iemperaiiue hetween 10-25 C

(cooled with ice-water). The resulting mixture was stirred at 50 C for 3.5 h followed by 6 h at 25 C. The

mixture was cohbenfBREY Eer Al hrade i ARtthR! FREIRING st i dRrsddredinto ice-water
(450 mL) understigrodsstiningt dnd Tai/erstBovverd. sdparabed and dhaafjlnddsipinsegaxtracted with

CH2CI2(3 x 40Quimdo) ¢ TiRE SRmIbined OF gRBiclgyelsWREWAshadwith satwaiad N GRI(A00 mL),

brine (2 x 400 InL), dried (Na2504), filtered over fresh Na2S04, and concentrated in vacuo to give the
e compound SSRGS Bt of FE1 SEE8 LR KR P0G IRFS a5 E BB Lot 57 (. abh,

1.81-1.71 (m, 2edctibrodizngd was sR#HDy PoaGioT frinie¢-bf BeId0lmintetd Janga8:d-, AL XY08 BL)(s, 211),
;49 (d, 35J= %ﬂaﬂzﬁﬁ%&ﬁ Zpr;iﬂﬂmﬂa&gd&t@ﬂzh ’fn%@ dﬂganlﬂehl)er7vﬁb§|’>_s(«5éaﬁeéi -@algizedl&é{)/eme Step E:
reparatlon 0 -/~ thoxy- A-tetr, rocyclopent indol3-yl)acet .
2010/011316F C LD o BT ACH Ao e T SR SRR RS S (06 557 rimo,
ethy1-2-(20 oxdepeio pi A jaedastby(2028 ¢f s120 ol 'E Se)ervaperabth(d enhédicme t21.7 g, 104
mmol, 1.3 eq) insarzhydrous DMF (100 mL), was added pyridine p-toluenesulfonate (0.807 g, 3.21

mmol, 0.04 eq). The dark prown solution red at.135 C far 5 h under N lowed to,5cool to
100 and then added DL b L O ek et B RS % oo,
0.03 eq). The rdgutithtyrattdrecirieperipddindel-3od4eatate- h under N2, concentrated under reduced
pressure. The residuewes jakebkeg iouChdibitedat dhuodighiaqpiic oisiicacandethacso byt was

evaporated undggreducad;pressre, IS TeRIGUe WASBUIISL B (55.85 g, 215 mmol), cesium
carbonate (84.2 g, 258 mmol), 4-(chioromethyl)-1-cyclopentyl-2-(trifluoromethyl)benzene (68
g, 259 mmol) in DMA (670 mL). The mixture was stirred 15 minutes at room temperature and
heated at 50 °C overnight. The mixture was cooled down to room temperature and filtered. The
filtrate was concentrated under vacuum. The residue was added hexanes (400 mL) and heated to
30 40 °C to give a dark solution. The solution was cooled down to room temperature over the
weekend. The mixture was concentrated in vacuo and dried under vacuum to give the title
compound (129.7 g). LCMS m/z = 486.2.
Step H: Preparation of 2-(7-(4-Cyclopentyl-3-(trifluoromethyl}benzyloxy)-1,2,3 4-
tetrahydrocyclopentafblindol-3-yljacetic 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-tetrahydrocyclopentalblindol-3-yl)acetate (139.4 g, 287
mmol) in dioxane (1.8L). The mixture was added 2N lithiumn hydroxide {0.431 L, 861 mmol)
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silica gel column chromatography to give the title compound. LCMS nz/z = 274.4 [M+H]Il. 10Step F:
Preparation of Ethyl 2-(7-Hydroxy-1,2,3,4-tetrahydrocyclopentaiLdindol-3- yl)acetate. DCM (305
mL) was trans err%g)to a 1 L 3-necked round-bottomed flask and cooled %%i/%} %30 4}n§er{g§al) (ice
acetone bat%. BEY ’(]?éo mL, 761 mmol) was added to the DCM with stirring. A Solution of ethyl
2-(7-methoxy- ing B:detbir 4hydrécie] d Pe htabititeo 18- yegiitd I5@r6 X b Etunmehdée®CM (145

mL) was addegyirperops:maataifirgWe doiesnahie Moealsr sLa helweesns: i Q-mpdiiersthe addition

the reaction was sti for.1 h belo . The reaction mixture was,slowly pou ] ixture of ice
(400 L) and ST ANes RIS T ADE LS S ot o e O e RSt G5 P TR fayer
was separateFORBSRRarenls Brpe VER 18hahtoy e danevetivpBOmtiRSrbet Bagréshdentrated under
reduced pressutgheEhectesistiial20bown el masi punibiedrineadnadoidlicargehie gie the title
compound (8.03 g). LCMS m/z = 260. . Step G: P ration of Ethyl .. .

o7 (a-CyclopBr At e S pe o b PRl B et LEMS 1 acetate
In a 2L, 3-neck&d ~rinfrt-bottomed flask under nitrogen atmosphere were placed ethyl 25
2-(7-hydroxy-1,2,3,4-tetrahydrocyclopenta[blindo1-3-yBacetate (55.85 g, 215 mmol), cesium

carbonate (84 %9%%&? %’:P@Qi’ré‘ﬂ'@L%?&S&%X%é‘ﬁ?ﬂ%?’i@é’ﬁ%&ﬁ&”?k‘%ciﬁ%fnethyDbenze”e (68 g, 259

mmol) in DMA mL). The mixture was stirred IS minutes at room temperature and heated at 50 C
overnight ThePiiktt & Wael bttt B8Vt HBIH ¥ HE B ture and filtered. The filtrate was
concentrated Undes:VaewrROBNE Yestdue was added hexanes (400 mL) and heated to 30 40 C to give
a dark solutiong Lhe sqglition was cooled down to room temperature over the weekend. The mixture
was concentrated in vacua and dried under vacuum to give the title compound (129.7 g). LCMS m/z =
486.2.  StepPPPATEHEBN of 2-(7-(4-Cyclopentyl-3-(trifluoromethyl)benzyloxy)-1,2,3,4-
tetrahydrocyclépentafiiiiddol-3-y1)acetic Acid. 35In a 3 L, 3-necked, round-bottomed flask was placed

(ethf)I/l 2'(71'44;](331'%@%{%’(%5: 1® gnantiomer: 9dl min (Tppears t([) Bz]qrrgspljogd toH the 2™ enarfigng* puré%c;} )i
trifluoromet ypbenzylo - ,3,4-tetra [OCcyC ent | ( Qlro- ,acetate 9.4 (, mmol) In
dioxans (181 HRE TR e SRS RTR B (o AL BB ot (O™
2010/011316PaT¢r@2008004268iomer herified w4356 ICIRCSndiivesrxediedvageombentrated in

vacua The residye was added MTBEiwater and acidified with concentrated 1-101 (until pH3) while

keeping the temperatyge ugdelr 20.C.with an ice bath. Tleﬁ g\actl%ieoggelgyer was %%Qg%d and extracted

. ter chiral resolution, the respective puri concen
with MTBE. The combine organlclfayérs Were washed sevéral imes with water untirpEs at the end of

the SwasHes. Acetonkpilesahitiavatehane rmantioner ®f FrranEMe Lol dewnited ditReamiad P vas

concentrated iRc/ReHAIKQGIvEERE title @ampoLNghth3yinwithQuiglivinenpukifiealian WaCMSemn/z =
458.4. Resolutg%n%ja anl Hl IT:%:n (él(])ngéjgteﬁgoby Chir%Te hqg(l}? igg Irgg o%r%gflﬁ’l@rréagggmal phase
preparative Chiral eﬁ?r ite =itz 21 MeoH (75- %‘%%\ radient: [socratic’

dried. Single crystals of the 1% enantiomer of Compound 12 (as described in Example 1.29)

were obtained and subjected to X-ray crystallography analysis. They were observed to be as

25 depicted in Figure 21.

Example 1.30: Preparation of 2-(7-(4-Cyclopentyl-3-(triflusromethybbenzyloxy)-1,2,3,4-
tetrahydrocyclopentalb]indol-3-yl)acetic Acid (Compound 12},
Step A: Preparation of 1-(2-(Triflveromethyllphenybcyclopentanol.

30 A solution of 1-bromo-2-(trifluoromethyiYhenzene (0.5 g, 2.222 mmol) in anhydrous
THF (10 mL) was cooled to -78 °C {dry ice IPA bath) under argon atmosphere. BuLi(2.5 M in
hexanes, 1.068 mL, 2.67 mmol) was added in drops with efficient stirring. The reaction mixture
was stirred at -78 °C for 40 min. A solution of cyclopentanons {0.243 g, 2.89 mmol) in
anhydrous THF (1.5 mL) was added slowly (in drops) at -78 °C. The reaction mixture was

35 stirred at -78 °C for 30 min, gradually brought to room temperature, and stirred for | h. The
reaction mixture was cooled by an ice bath, quenched with water, and acidified to pH 4-5 by

addition of concentrated HC1. The solvent was removed under reduced pressure. The residue
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Flow: 400 mL/min Detector: 254 nm 15Retention Times: enantiomer: 9.1 min (appears to correspond
to the 2nd enantiomer purified under chiral HPLC conditions described in Example 1A); 2nd
enantiomer; 1829§m/ll’} (sappears to correspond to the IS5 enantiomer purlfled under chiral HPLC
conditions descrab 4 ]ngample 1.4). After chiral resolution, the respectlvg Uritied HHctions were
concentrated t¥#rfuede:dioTsthydoietidproe theshet erﬁawaen{éﬁfﬁfe@ofiﬁgbm Na%s.ddseribed in

Example 1.29 inaestenitiia andtathro] waswaddegd {@)dﬁemg@eiﬂbé@miﬁﬁc@ &guivalent). The mixture

was heated brl(?}‘lg and allgwed to % eentrate by. slow e\gig rat; r m?lplt% formed, filtered
S

and dried. Slng e cryslgo{fg)c;’ic t%%wf &hantiomer ofa&om S0 ascribe mple 1.29) were

obtained and sﬂtﬁe@ﬂed to X-ray crystallography analysis They Were observed to be as 25depicted in
Figure 215Example 1sg@: 1'9rgquﬁm;p&fa(@‘yéﬁ;ﬁ)ﬁ@mp@ﬁty}a&o&t{éﬂhmwmmyl)benzyloxy) -1,2,3,4-
tetrahydrocyclopentalpl|nd mege? gtgp §2 1Stepanol f%aﬁxtfgn of

entanol. t|o f ?r tri

1-(2-(Trifluoromethyl)phenyl)c clo B0A s BYomo-2-(triffiorometh bBenzene (0.5¢,

2.222 mmol) irf KA} ?%BBLTFHS fi@FMLWWMS%‘B&d)%BSS (AP e (RArpeEr ‘ﬁ‘l’fder argon
atmosphere. Bhydrgehabddiovheianesthl. o8 dgdn, R 1iméanme)casdisadtadd iy el psadithr@ificient stirring.

The reaction n@éswerwﬁlém%s t0uZ§d%J9fcémwn%@o &ge%ge{gm}nepevi L2638 289

mmol) in anhydrous THE (1.5 was added slowl S) at - e reaction mixture was 35

stirred at'%8 CTisresmbinG %@b KFbrEhyRthS W%@ﬁ{ﬂéra L)< keivretiaofs AR reaction
mixture was camkiatﬂn@plaent@@b&thp@demdheddméh watere anghacidifide dorpbldd BldyzpdHition of

concentrated Hgkn & vad upder raglic I; regy B desid }
2010/011316PCT/U(52009/C50 6§ w%%%q dissolved %lj;ﬁ ?nggjt eﬁeﬁeﬁfﬁ%nde washedlé{/%wtérllM v%at:’ezr (2 times),

dried over Na2802 Fitfdd 5?13 tdHBeHPatet UnddFré %Sﬁ?egs%% residue was purified by

silica gel chromatograjtép/do Brvpaiiaéiditief dobnpouiicadoarnail-280Mnglob@MBhiemkend 13.1
[MH20+H]4. 5Step B M@&P&@Q&g&t@@@&f&ﬁ%&mﬁm Qﬁ%ﬂéf RPERZENR. mmol] Gh@csqkution of

1-(2-(trifluoromethyhphenylcy tanol ethanol (32 mL) was added 10%
Pd-C (500 mg; D g %@,é‘gﬂ}vﬁé{‘)aﬁ é.?rzéo v%ﬁi %gf{g]me’ tejghg\%?ﬁfg% %Iiﬁg \alwwﬁlfogen balloon.
The reaction maitigﬁ@wa‘eiﬁlMé&S@ﬁd@éhr@éJﬁed W@Cﬁ#@rﬁ@é@@g pbhréihémtacice-witers (¢80 mL) and
extracted with GdiR@ 1R e Wilchtal &@I&@deqm @H@ﬁﬂ%@ﬂ @yﬁywa@mh&ﬁwﬁhvwater (Ix75

mL), dried over.l aZS 4, fil ed a L was remny v@%unﬂ\er redl{c ress ire to give the title
compound (4. 3 g 1KY YF% 3 é 'é}tppm g1 fl%gafg eﬁ—?)g? 06-2.15
(m, 2H), 3%32- 3 %@Qmmmy Svlmﬁwwtmqvmwmsdmsq RieesE) Theggs@ne g IP’FZiﬁii by.sdiegp C:
Preparation of d-Fiematdzeyaippaity ih il ilupenatzsbhenZenevkyimnasplutmsols,) s
1-cyclopentyl-g-(riflupfomnethy g nze s (9:5,8 2334 BRI ACBHS 26 (m, 18, 7.57 (4,
J=8.4Hz, 1H), 7.76 (d, J=2 Hz, 1H), 7.8} (dd, J=84 Hz, 2 Hz, 1H).
Step D: Preparation of 4-Cyclopentyl-3-(triflucromethyDbenzaldehyde.
25 In a 15 ml. round-bottomed flask were placed 4-Bromo-1-cyciopentyl-2-
{trifluoromethylbenzene (0.186 g, 8.635 mmol} and anhydrous THF (1.86 ml.) under argon
aimosphere. The solution was stirred well and cooled to -78 °C (dry ice IPA bath). Buli (2.5 M
in hexanes, $.281 mL, 0.703 mmol) was added in drops {slowly) and the reaction mixture was
stirred at low temperature for 25 min. Anhydrous DMF (0.1 mL, 0.765 mmol) was added in
30 drops at -78 °C (slowly). The mixture was stirred at -78 °C for 20 min then in room temperature
for 30 min. The reaction was quenched with water, acidified with 2M HC! and extracted with
EtOAc. The EtOAc layer was washed with water, dried over Na, S0y, and concentrated in
vacuo to give the title compound as an oil (60 mg). LCMS nvz = 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 tH), 7.86 (d, J=8 Hz, 1H), 8.12 (d, =8 Hz, 1H)}, 8.16 (d, J=1.2 Hz, 1H), 10.46 (s, 1H).
Step E: Preparation of (4-Cyclopentyl-3-(trifinoromethyl}phenyl}methanol.
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acid (2.5 mL) was added bromine (1.202 mL, 23.34 mmol). The mixture was stirred well, added
concentrated H2S0O4 (2.5 mL), and stirred at 40 C for 1.5 h. The reaction mixture was poured into
ice-water and extracted with CH2C12. The CH2CI2 layer was washed with water, followed by a

solution of SOt ﬁ{r}r‘%efﬂ%zélglfate, then with water. The organic layer was drié Té%zfﬂ%?\?§§§04 and the

solvent was removedlgrideiitsa sédd prensire3 Trayesiaeibynaa pldtiud: K3 Silked Gl mmahmatography
to give the title aampounay? %Qsma)kdlbdiNVR {40 dd 824D M 8Q-06hRBIT da % Ik B4 H), 1.78-1.88

(m, 211), 1.95-2.04,(m, 2H) 3.16-3.2 1) 757 (d, J=8.4t17 1 7.76%1. =2 Hz 111), 7.81 (dd,
pRTAR e S R R e T St R A o O e

inL round-bottdHrbdifliek Wereprares 2B esmeter ¥l ty Tie-QHhffhdrven easyspkad e (0.186 g,
0.635 mmpl) andw@nhyslrous WHEO(] He:8alpdodeedrganaimasphgre. fldwsobdtipanaasstgred well

and cooled (0 &t (01158, PALABBULA S RBANE Q280 N, 107 sollggas added i

0 )
drops (slowly) and the reaction mixture Was stirred at low témperatu r25 mm. Anhyl(ﬁbus DMF (0.1
mL, 0.766 mméi) Wa¥adde®in-20dibperatFre O 10UR) Hihe Afidtuladitts e b &t F78-C for 20 min
then in room tempeiatute-fos 3 si. The reaction was quenched with water, acidified with 2M HCI

and extracted with EtQAC¢Ths. %EQ@%L?XFLM%%%?HEQW g{tyg_ggd over Na2S0O4, and

concentrated in vacuo to give the title compound as an 0il (60 mg)."LCMS m/z = 243.3 [M+H]tN1VIR
(400 MH2? DMEBREs s pBaDReBERRE7 (1 4H), 1.79-1.94 (m, 211), 1.95-2.09 (m, 2H), 3.29-3.37 (M,
35IH), 7.86 (d, J=8 HZ s 14H)yBobenel- Va8 hasottddBdiGnid)mi thin@] A 051, 1), 356u46) (5iokj1). Step E:

Preparation of (dr{ayelape Rl 1e 3dRRHuRy 9@%&@&*&%@@@&?%@3 Q20 I HEREr A
S2009/004265 To a solution _of 4-c§clopenty_1-3-(tr| IuoromethyD.benz_aIdehyde_(0.25%%1”1.032

mmol) in ethanSTEF B NEE ety SOaal BaPbIyaRtD (0 b4 7Y HRe 38 PRmTGH YA hixture was
stirred in room t€rpéralird fordbly.6The HidEuTbovasteaaensihentovithtedataler acldifie drawithcGdHC 1,

diluted with mogg walehabe, eacies With G H2G12: be. R 2kd& lysbwasnmashediyyith Swater, dried
over Na2S04, filtered and,concentrated in vacua to ive@t&%gor@ 0 dl(g%zn%} MS miz =
2275 EM- 1120 RTECLA00 VR 19 BRTEE06) BB s (LR 1955 B, 211),
1.93-2.05 (m, 2gprd: 103 2381w ashall with Baforated NHCOHF08 mB)(brineq 26 0 1), ¥%D-7 6 (in, 311).
(S4tep Flr Prepe}rgmsfclm,%@mmmwl X ak@%@lﬂﬁ%ﬁl (fxguarefgwm@lr@agﬁhwmmm_ yi)-gl-T(IJ_ 450
-cyclopentyl-3-(trifluoromet e ethano : t G mL, 4.
mol, 10 eq) Wa(?gaaeélg/ h%@jvaé%%a %Hg% %1%5 ead (E);I] f all}?t‘é‘{iﬁi @?ﬁ%gfr%%gm%% e between 10-25
C (cooledvith MEzak&r) FramdstltmgS s idwds stirfédmaeB0.¢ 963 84{moivéd by B at 25 C.
The mixture wag Craceny aied e dericukiCa) Prassyamhd sdhe=esuitingrily. seaiduesmaired into

ice-water (450 gﬁ% g%ewg?ggﬁ%rﬁ%m ?Iayers were separated and the aqueous phase

extracted with (3'X'40 ). The combined organic layers were washed with saturated

NaHCO3 (400 mL), bite & Fresantion gty NaGdihrtifregtbyy fradhoaadd64, and concentrated
in vacuo to affoxdrdhiartesemetnl)slindye!pparydy@itiriluoromethypbenzene as a pale yellow oil

(113.2 0, 86%). H NMB {40020 M GRAR) SR GRS T A 84 5 2L 21, 194
1.84 (m, 2H), 2.16 - 2.07 (m, 211), 3.39 (quintet, J= 8.6 Hz, 1H), 4.61 (s, 2H), '/g.,49 gl J= 8.4 Hz, IH),
7,54 (40, = 8.4, TEHEY 2y S BAlld-cpeosplppepsnpepyporviat (526 & 2. 17 mbl) in O 201),

AcOH (131 g, 124 mL, 2.17 mol) was added and the mixture was stirred at 75 °C for 18 b 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 BtOAc (2 L), Bltered 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 EtQAc, 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]"; 'TH NMR (400
MHz, DMSO-do) é ppm 1.15 (t, /=72 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 (4, /= 16.6 Hz, 1H), 3.73
(s, 3H), 4.12-4.00 (m, 4H), 6.67 (dé, /=8.8,2.5 Hz, 1H), 6.85 (d,/= 2.4 Hz, 1H), 721 (4, /=
8.7 Hz, 1H), 10.57 (s, 1 H).
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Step G: Preparation of Ethyl 3-(2-Ethoxy-2-oxoethyl)-7-methoxy-1,2,3,4-
tetrahydrocyclopentaMindole-3-earboxylate. 25To a suspension of (4-methoxyphenyl)hydrazine
hydrochloride (379.5 g, 2.17 mol) and ethyl 1-(2-ethoxy-2-oxoethyl)-2-oxo¢ cIoE)entanecarboxyIate
(526 g, 2.17 o?ﬂ?(‘%?éﬁ (2.0 L), ACOH (131 g, 124 mL, 2.17 mol) was a%#éﬁ%%"&’?ﬁ‘é%ﬁixture was
stirred at 75 C for 18 HegriflePiNparklienlisfd-derkbiorywntbyiyiansibrrwhs.Aowed to cool and neutralized

with saturated @aueRis Masiedeisiie Rolvark yas-aiaporated under reduced pressure. The brown
oily residue was 30ta up,in Et0Ac (2 L), filter th anics were washed with water (3 x 500
) antbrine (2 x 500 B | PR CE AR e s e A e S AL e

combined orgafiletoneretiddX rigSD 2 Paeribhe /SOy wes’ dvaporategiiivaer rEduées-pressure to
give the title ceampaynet (708:410)kas08 thisiodarkoarpm @i 1dsGIE Hizre 346s8rtd-uHn MR (400

MHz, DM804) & ppm 1.15{, J= 7.2 Hz, 3H), 1.17 (t, J= 7. 3H),2.48-2.42 (m, 111), 352.81 (d, J
s o, 1hh RS T (e Bl Rl o M ot O M T R 5 G o
(n, 411), 6.67 @ap°raieg.§howopy resyeqvaspagtitipne depyren HOADR) apd By (411 #pthe0 57 (s, 1H).
WO 2010/011346RG:hi162000/004365Ste pRy epakatiashed SRRty HF-methops-d;2,3,4-
te”ahydfocyc'%%ﬁt%'c'&i“{.?ﬁ’&?é% '%&%%?e%é%%?%t@ﬁé%ﬁ’é"é%%%%ﬁ%‘é%?%ﬂ@&@a91‘;!1\'&%&* (346 g, 4.32

mol, 4 equiv.) was slowly added to"a solution hyl _
3-(2-ethd>%/-2-mwwv-ﬁ@fﬁmii@,%’?&%m&}éb%ﬁﬁ%ﬁﬁﬂﬂ’ﬁ‘ERS’I‘é’-%(@éfb&%@ﬂé@ms g, 1.08
mol) in EtOH (240id. L aneSthe sexsalbinysHKUIE MR stiradHat BRISDfd) $Pimunder MAnThEDrown
suspension wasgaeytralized @t Oy wigh 6 QLQI@E‘96'?-%ﬁ?'(%?,%‘ﬂ‘{%%?@,@ol%‘?@ﬂm%?@ﬂ“ residue

was partitioned between 1120°(2 L) and EtOAC ég ) and the layers separated. The aqueous layer was
further washed Wit 2638’ Sdoitjand e hid driné E@é@u&%ﬁ’n@gé%@%j el 5 3-4 with 6 N

HCI. The preci@itétd, Wa3lcelBtied and dried 10 under vacuum at ambient temperature overnight to
give the §ge compouRe (9% gk 3603 BFQWRIARNE:Y &Y e 7 CANA dNVdaik ANIRILE00 MHZ,
DM8046) 8 ppm 2.43-2.%9 (rr?, %IEI) 2.68 ((ZI@J: 16.§Hz,$H), 2382?%(36‘% (i}{nb 2H§fﬂg07-3.01 (m, 111),
3.12 (d, J= 16. 9B Y93 72 (s, 3H), 6.66 (dd, J= 8.7, 2.4 Hz, 111), 6.84 (d, J= 2.4 Hz, 1H), 7.20 (d,
J= 8.6 Hz, 111), 10.55 ¢elutidy) of 2-@@rfex2tdhy5StetidxyFégdrétishydfocyclopental flindole-3-
2-(7-Methoxy-Lerdrieitatpidioeydepanialdlinsiols vilaeeticACid 60 <cAs0KHAR®! N,. Th
3-(carboxymetf@/l -7-r:1eth9>%-1,2,3,4-tetra@(/1d@cyclo enttaMind%IeE3d- carFo{z%ljt?l ﬁcgj 19;;(9, 0.66 mol)
in AcOH (1.0 L Was ShHEI e S A S Frund e NEPTHhe Gark brown Soltion Wwas concentrated. The
precipitaf®d wasriole e wiedhédunden et ogn 8vrrBel: Zome e tileisrerarud Catheleas ¢deuim overnight
to give the title gamMpoNh{A 26 45 §) RS- B 1hroysmeR gl SO s gl 10444 (L KHNMR (400
MHz, DM8046 m 2.12-2 04 (m .35 (dd, J-=16.0, 9.1 Hz, IH), 2 77-2.6 AH), 3.50-3.43
(m, 111), 3.72 )fssggﬂjg é’% é‘g}ai%’.‘é}z]%’?ﬁ??ﬂ%d?‘e%% #Jq:“é.é“ﬁ@ﬁ)'?%@i@@ "(J)'S:gg‘."}’ 7, 114),
10.42 (s, 1H), 276> (@2 1H): Stepds’/ Prepaiation: 8ilEthyl = 8.7 Hz, 1H), 10.42 (s, 1H), 12.16 (s, LH).
2-(7-Hydroxy-1,2,3,4-tedpah yelaeyaiapestatiiinzlor-By ey acEidac hahadsolytiopeat pBimi¢lis g, 43.3
rriL, 458 punol éagg‘ul'%.) in CH2C12 (70 mL) a suspension of

2-(7-methoxy-£ ) ,4-tétrahyq|roc¥clopenta[b]ind01-3-yOacetic acid (37.44 g, 153 nano in CH2CI2
(300 inL) was added SRASFHAREIHEREIN&g the Thattforrtemperaité 058t 0 C. The
resulting dark Bospunsuser3iontieag-sitetaty o6 dofentajh3@atiahiipralid didE30M4(233inL) was

added dropwisg,fq e é%fﬁ%ﬂ%é%%ﬁ@d@%ﬁ%%@ﬁt&%@%@M&i?ﬁ%ﬁfc%@r& 10C. The

resulting solution was heated at 40 C for 30 min. The solution was cooled and the pH adjusted to 8 by

adding ION Nats®d42. & L4 rfsh it irahigsitmyhiesherdtlte o&hd8en 0-3 C. The
solvent wids remigiadaliihdeft@d (dgdmiresstrddehbilopboat@0e mttioh corventrate meivaimed. The pH

was adjusted t%@a%%mre between 0 - 10 °C. The resulting solution was heated at 40 °C for 30 min. The
solution was cooled and the pH adjusted o 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
33 with concentrated HCl, the suspension filtered, the solids washed with H,O (3 x 206 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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35 with concentrated HC1, the suspension filtered, the solids washed with H20 (3 x 200 mL) and dried
under vacuum at ambient temperature overnight. The light brown material Was dissolved in EtOAc (200
int), and filtered washing the solids with EtOAc. The combined organics were

2010/011318%%33 2%09/004265 washed with saturated aqueous Naﬁ@ggs(ﬁ}%@%%u brine (200
mL), dried (Na28e4d witil stiusatesl eavroro thiryl €Va foxasdrio) dived iddittd b dnmdddind (Bh22dghas a light

grﬂvg 56%“? L%M@rﬂ%é%ary 2606lalM 1 tve hNMELAQBMN ZS PM §% ﬁ'@tﬁr@@ﬂh@h@@@h&hﬁrg I:E| HZ:I. I-:I)))H)3

m Z
49-53.42 (m, T ?‘ﬁ%%]t L H%&‘%ﬁgﬁé%‘ g%r‘é Eia @pél z} 12ﬂ| Glézaqz'{?]d ?%Ofg (P, 111), 7.07
(d, J= 8.6 Hz, 1¥H), 848448 /1113, /1990874 F3.12Y1-2.5 5% g s P?é[ﬁéiafloﬁ%"f BthyAz 1H), 3 .49-

2-(7-(4-Cy§|0p@rﬁy14131(111y'fmﬂwmwmnzmboxys)} &R B4 etrahydragyslepentalblingdgl-31y1)acetate.

To a solution o lor hy =1- penty, rnc romethypbenzene (46.2 g, 10176 mmol, 1.2
eq) in DMF (400 7(Ec?gthé’lrggs %I}dg )(9 13P%et ahy rocyclopentaPindol- 3-yhacetate (38.0 g, 147

mmol) was added in (ﬁﬁﬁ’ﬂ%r%%ﬂéweﬂ W‘M@@%QM%@F@%{WW opwthy}bmmadsstherm was
observed over 1@3&;&&&51:%@@5&@ta[uradapy,eﬁﬁeguﬁ 72.8 C) after Which the mixture was further

stirred at 50 C under N2 for, 13.5 b, The react jop m |xt %?Hved 10.¢ ijllter Y der suction
1 L
washing the solids wﬂ% E{OAC an th(g léoﬁtraf@ Pateaszi er (r)éo uce pressur (¥ dark brown

oily residlfé Wayl%!i@??]ub%ﬁcﬁteﬁé“@\fé%éﬁ*}/ﬁ‘ﬁﬂ-?ﬂ@ 3d%0300; ﬁaifﬁﬁﬁh@%ﬂé@ﬁ?@%&é@
re-extracted withyBiddee T3td gombinediprganizedie eiesbiMgod) biiltered.antggtary evaporated to

give the fitle copipaLnd {57 )¢ &%tﬁ‘em{%%\ﬁ%m&"xﬂe%é’\ﬁ}k?ﬁ%% | HagelRdbe et algp ol further
purification. LC1VIS m/z £ 486.4 [1IM pm 1.19 (t, J= 7.2 Hz,

3H), 1.73 - 154 {h25p heiths ‘&‘ﬁ?ﬁ"ﬁf Bfé‘aféﬁﬂﬁdaz% rﬁu‘i‘%&ﬁﬁ%dig hyIhe Baq3onH), 7.62 (d, J=
7.8 Hz, 111), 7 /e, 67 Gigaid jo 1004 Tiksed Lider suction Gieynk Hierepasationiod Ac and the

2-(7-(4-Cyelopefiiyds 3:( &J&e@crqga@ltmdab YOND-Hid ot &&Lﬂts y&n@wm&m@m%ﬁ yhacetic

Acid. To a solution of ethyl 2 c ope ty1-3-(tri fluorom benzylox

tetrahydrocyclo%%ﬂfé‘[ﬁ’ﬁh%@ § S‘/ﬁ% %‘*ﬁfﬁ%?ﬁﬁ%éﬁ Cif%m}r;i@f‘éfoghﬁﬁ‘)“ﬁ?‘lﬂ%ueous

solution of Luowmaﬁc@mmdzmsg)eq)lwag addedryTivepresuitingitvdphitls eompeturdt(Was stirred at
59t &ugdﬁg'\l Z‘T {9k KRR tRAGT ORI R R3S tﬁggxﬁegﬁ»ﬁ%aﬁﬂﬁaep%écmdtﬁmm 3t-4 with

wi e ) S ixture
CH2Cl2added. % i%e%aeﬁeﬁégéﬁzﬁﬁgﬁa%?}% r“égﬁﬁ:s wggsﬁ’e% v?n%%?%&kzggog )n’The
combinedbquebils p¥asdI Wardla-2lEadted (itAHEHAE (24 Tielddnibindd brigaiid ta3/ei<mvere dried
(MlgSO4) filteregipndratary eyaporated-the @Larﬁiyrmm@iwe@mem%tﬁmrnw sriieEtyand the
solvent evaporat r S T sjdHe. take jnina
minimum amount%%f%ﬂ% ﬁ%’d [% t r’l(jtﬁey'f‘rlL gquI #62{‘1 Trkgg?)ézcg{}atgg ?éo?éﬁ% ufider suction,
washing the sofids witt HexaHes CHd w8 under high vacuum to afford the product (34.5 g, 51%) as

an off-white solid. Thesiugmxempaaaﬁmg@m@twdﬁéﬁrﬁ%@@@iﬂhéﬁﬁﬂm@@@mﬁa@mwas

concentra}tbed to rxgedss to give a %9 f%;lAs Ald (33.6 g) which was processed further
separately. LCMS miz = 15%"5 [g'% W'? HZ, DMSO-d6) & 1717m 1.76 -
’fo a soiutton of ethyl 2 (7—(4—cyclopcntyi -3-(triftuoromethyl)benzyloxy)-1,2,3,4~

tetrahydrocyclopentalblindol-3-ylacetate (71.2 g, 147 mmol) in 1,4-dioxane (400 mL) an
aqueous solution of LiOH.H,O (220 mL, 2 M, 3 eq) was added. The resulting two phase mixture
was stirred at 50 °C under N, for 5 h. The reaction mixture was allowed to cool and the pH

30 adjusted to 3-4 with with 6 N HCI. The solvent was rotary evaporated and to the two phase
aqueous/product mixture CH,Cl, added. The laj;ers were separated and the organics washed with
H,0 (2 x 300 mL). The combined aqueous phases were re-extracted with CH,Cl. The combined
organic layers were dried (MgSQ,), filtered and rotary evaporated. The dark brown oily residue
was taken up in MeOH and the solvent evaporated under reduced pressure. The dark brown

35 residue was taken up again in a minimum amount of MeOH and left in the fridge over 16 h. The
precipitate was collected under suction, washing the solids with hexanes, and dried under high

vacuum to afford the product (34.5 g, 51%) as an off-white solid, The filtrate containing product

85



1.57 (m, 4H), 1.93 - 1.81 (m, 2H), 2.16 - 1.97 (m, 3H), 2.38 (dd, J= 15.2, 8.8 Hz, 1H), 2.80 - 2.62 (m,
4H), 3.32 - 3.23 (m, 1 H), 3.54- 3.44 (m, 1H), 5.15 (s, 2H), 6.74 (dd, J= 8.8, 2.4Hz, 511-1), 6.96 (d, J=
2.4 Hz, 1H), 7.23 (d, J= 8.8 Hz, 1H), 7.65 (d, J= 8.4 Hz, 1H), 7.76- 7.70 (in, 2H), 10.48 (s, 1H),12.20
(s, IH). EXImpeo1 st Preparation of 2-(7-(4-Cyc|openty1-3-(trifluoror1?1(eTh'§l%)%8%% )-
1,2,3,4-tetra hydscoyctopsed apiincok 8> gilece o doidvml 0 e polid Cicparatioh ofs processed
1—Cyﬁl09er:tytlf&f@ﬂﬂ%g%mgt%wme%@@ssdz N3 Pﬁmﬁt do E%H@Qﬁ%@aw%@(ﬂfﬁ%tfd Witlh a
mechanical stirrer, a perature probe, a dry nitrogen condenser.and an addition funnel was
placed anhydrtqjugg %%@é‘é?’rﬁﬁ)g ﬁﬁ“r%gbﬁeléﬁrr}]?gg%kgi?l%g&%] ol) \arfa&P3: The sty was
cooled to 10C #PafricdhatB2 A Sdhftion B).RPeB I f148.02 §HL, P11 bl ih. Hrldgd/ sUSSTRFHB0 mL)
(Note: dissolutien, afob5EeC!I3 A HEWasS:qdoshesic), Was Agded drgpnise he)thedagnegim slurry

via a syringe. I}Iﬂi\laﬂlgégl\cl)%#ﬂ%aggzth}/ Fhane-l,z-diamine (201 mL, 1333 mmol) was added to the

reaction mixture via'a fon flinnel at 15 C causing the temperature to go up to 22.5 C. The

reaction mixture was cooled to 18 C and stirred at that temperature for 1 h and 45 mm. It was then
heated to 44-45 C, stirgggldrril i mepladdonuif @(aod idag e iy ahdaiibsdoxy)-
20(tr|fluoromeqwxggﬁgtzrgg%l(%‘%%énﬁl% te%'r%ab]tﬂ“&wé)l r%g%i%k%%pcyclopentane (143 mL, 1333 mmol)

dropwise while k&éping ‘intern re un emperature was maintained between 22 to
30C ). After addition WaR dofisearatipe tehéiisiopaptire(tiiveaethybbEp2zeBeC and stirred overnight at
room temperature. This BBiRfeRelcBRDEMEeIA T ondied t0ihd Gandrddadmagnssiumd15 g).

Meanwhile, in 4L round-botto f er 0,255 0.3 & i 300 mL)
was added a s%ﬁ%g% 0 %F?ar _ E'r3 }ég CJ Qg%leq%%wigﬁﬁn%?gﬁsyr%@é(%\éé rrﬁl_%)1 f%e &gfg%ggg %L_B%ée. The
obtained mixtuf&-aS SagREHHt %grﬁtéﬁ%é‘?ﬁiﬂ?é‘ 130 mit, HrEsteateealLedP 1hinesated to room
temperature, amchaddet:tisopiHselintd. e, nhainnes] iomigictuscT R @0 addihor fdlrebimarraining

magnesiyen wasdansioR S ATRAY AHeKGERNG 168 IiRAlisMRRIP'S Yadr 30 C. The

T
reaction was continued at room temperature 30for 1 h, cooled to'5C (ice bath) and quenched slowly

with saturated N 2 ARG EBAF I (eG4 L fth bhn R BaR T ASadRET (hAe ZeRaEe slowly with
efficient stirring)ixGeditenwaglald edtiafte fquehahin i ibeveg cliverarkstiered:wvalto A6 Adixtlire was

filtered throughacdoh siRieredLuyael Thi fltencake waswashsdwith THM Jhe fikatewas
cpncentrated uggegegtee uc%%1 _ggésure ﬁ%%? (bath te;g]‘p rature ./ %855 Torr to obtqg%ﬁa .b[o_wn_ qil. The
oil was 35 coold B B A ane SRIERC YT (BT RIS sl§o r8ECATE°H AIBRRF R SFREISHE stirring)
(addition8f HAmZusressthdraizdnit{&Ag rthehl th enexdt et brautssidentn @ied i xnld 3dasawriiacted with
hexane (2 x 4084pkike TiaNRYRAL IRMBEMAS sRRAtatadautand filered drauahined between
22 to 30°C ). After addition was complete, the reaction mixture was cooled to 17-18 °C and
stirred overnight at room temperature. This main reaction mixture was cooled to 10 °C and
added magnesium (15 g). Meanwhile, in a separate 1 L round-boitomed flask under N,, Mg {20
25 g, 0.5 eq) in THF (300 mL) was added a solution of FeCl, (9 g, 0.5 eq) in anhydrous THF (30
mL} like described above. The obtamed mixture was stirred at room temperature for 30 min,
heated to 45 °C for 1 h, cooled to room temperature, and added dropwise into the main reaction
mixture via an addition funnel {remaining magnesium was transferred by a spatula) while
keeping the internal temperature under 30 °C. The reaction was continued at room temperature
30 for 1 h, cooled to 5 °C (ice bath) and quenched slowly with saturated NH,C] solution {150 mL)
(quench was exothermic satd. NHACI was added slowly with efficient stirring). Celite was
added after quenching the reaction and stirred well. The mixture was filtered througha 3 L
sintered funnel. The filter cake was washed with THF. The filtrate was concentrated under
reduced pressure at 37 °C (bath temperature)/ 155 Torr to obtain 2 brown 0il.  The oil was
35 cooled by ice bath and 6N HCl (500 mL) was poured into it slowly with efficient stirring)
(addition of HCI 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 througha
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WO 2010/011316PCT/US2009/004265 pad of celite. The filtrate (hexane layer) was washed with
water (3 X 300 rut), dried (Na2S04) and silica (550g) added; slurried well. The slurry was filtered and
the filtrate (light yellow in color) was concentrated under reduced pressur%%rotava or; bath temp. 370
at 185-188 1%91-2))‘21{’60&%%% titte compound as a light orange oil, (190 g,P W{B}gﬁﬂ?ﬁﬁl LC at 214
tun).NMR 5(4G@dvH=BMBOfiBedht:86e lava)(wesakthed v80- 88 (3ri¥ 200310, 962, 0% 40 RH),
2-%(2:;1?-29 (m£h4x1||1'¢!i)siﬁﬁﬁig@ﬂpﬁ%gﬁ%@@éﬁ: Gtﬁlﬁr%ug}gv)zsgﬁﬁfa?egér%r%pﬁ@%lé@%l%ﬁt yeliow fin  fittod with
-(Chlorome -1-cyclopentyl-2- (trifluorom enzene. In , 3-ngcked rea ask fitted wi
a mechanical gﬁar?ér%st%opr%cﬁré%g fha é?(r) ee?‘éerg %gsclllaﬁti%ﬁa iRfe %%IP]EF réjpdr% ﬁ?‘éée‘ﬁ%gﬁgfn % placed
1-cyclopenty1-@vgtifiusiotnetepberr be 5085, 2BE MmA). 4Pheurtatersl wddsuirme dBMYRooled to
-12C (dry4ce/Ibohatn). Saesesnfnied sulfuric aeich (300 98 kn 1857 isobs wasegdesh drepyise so that
the temperature was m7aj4nt in%%lb;tlge,eégS -12 C to -10 C. The mixture was cooled to -15 C and
s-trioxane (27. 736% mPn%‘f) s'adc i% tches (9 1g each batch) while the temperature was
15maintained at betw$ein B1 5 1Cpiar stion@f Fehionomrehyind -shclgey-20C and almost immediately
sulfurochloridigagightethdiPhbhzéhnmol) was added slowly maintaining the temperature at between
-10Cto-5C. The miﬁlturfe was sﬂ%ed for 2 rq(l trglt -5 andg h.be[\tween -2 to -3C. The reaction
mixture was slowly poufed (with etcaht Qtirfng) ihto oo TSP UL U RFPEE TRIT ME PIva% Fhded and
the mixtufe waasidtiredmvell2rd elite (OB Weis 20 alidet! svdl e tiddelluprenetiliigbshaeng was filtered
and the geliteh lpsplowas washe d Wit MR Rad: hﬁr@ﬁmwi@%tmd@@wtr%vﬁéwasﬁﬁaeparated and )
extracted with MTBE, (1 X 700 mL). c ' MIBE layer.was was ith water (1 X 500 mL
followed by satTAE R o BB Y T B B R T e ter 2 500
nth), dried a2S@4 yaideiedEgvEnel filtfate Wheoeanirared tacrdeettondtn terrberassree 200 Torr) to
give a yellow 23701l g e siaasdakendip Fohexane. (pemsjcandiiereeipagh a-hed of silica; then
the silica,ged %%%nYX%%Qg%e It -hexane, The-jilrgie Vm"%%&%%sef@}r%&ea‘?..&'6‘98%5(9%'1?0%9 pressure (38 C,

bath temperature; at 200 Ton) to give the title compound as a light yellow oil (36.2 g; 89% purity by LC

at 214 nm). *1A"NIGEE D NP OIS erdeT B lirmds Aol wep 2dicAslevay rRineinie $194- 2.04 (m,
211), 3.19-3.28efiperhiitd 2+068Qvésn A6 PTG 3-TCT A finmBirtye 30Step«d fd? DOpAEe4ton f and 3 h
1-Cy0'0Penty15%4&%@9%&&%9%?&%%%@%&1@@%E%m@ww%%@ag{&?efﬁciﬁﬂ?sﬁxﬁgf lagk;gavipped with

a stirrer, thermocouple, condenser and a nitrogen inlet, was placed nitrophenol (28 g, 201 mmol) in

DMA (150 mL)"%d PotasMAREAIB ot ees adae pre dhe mgixaue yanigTyed well. Celite BoU'e) was
4-(Chloramethyiddd eydlgpedtyii?2 Ttaftubroshethyb b Shzed enibed gitd 3 manehsBilvas Mk and
washed in withiRMA (L0 o TherRaEtIR Was herIRIALA0.G hetikisiemaldy Gl puapiaht. The
mixture was cooled Wd into ice water (1 L). The solids fofrmed were aII_owed to settle with
stirring for 4 h SPA° PhftPatch® SUBIRAIDAbSRH e Iofesred by saturated NaHCO, (2
2010/011316PE 50 8200010 045 isyiredsi thaodashedrictr boralé XSkitioh)(366driia.Shligred, washed
with water, andsaircieck. Hig 2ales vshouapsiluenas washegahdionengs)@3Raikand the solids
were dried in vacuum oven overnight to give_the title c 0 4 9,,-85% pure ). n
0.2 Tt BB D Bl e Pl L e i R e e

bed was washed with hexane. The filirate was concentrated under reduced pressure (38 °C, bath

temperature; at 200 Torr) to give the title compound as a light yellow 0il (36.2 g; §89% purity by
LC at 214 nm). "H NMR (400 MHz, DMSO-ds) 8 1.55-1.72 (m; 4H), 1.78-1.89 (m, 2H), 1.94-
2.04 {m, 2H), 3.19-3.28 (m, 1H), 4.82 (5, 2H}, 7.62-7.72 (m, 3H).
30 Step C: Preparation of 1-Cyelopentyl-4-{((4-nitrophencxy)methyl)-2-
{triflnoromethylbenzene.
In a 1 L flask equipped with a stirrer, thermocouple, condenser and a nitrogen inlet, was
placed nitrophenol (28 g, 201 mmol) in DMA (150 mL) and potassiurn carbonate powder (28.7
g, 207 mmol). 4-(Chloromethy)-1-cyclopentyl-2-(irifluoromethylbenzene (45 4 g, 173 mmol)
35 was added and washed in with DMA (120 mL). The reaction was heated at 80 °C (bath, infernal
77 °C) overnight, The mixture was cooled and poured into ice water (1 L). The solids forrmed

were allowed to settle with stirring for 4 h and collected by filtration. The solid collected was
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hydrochloride. In a 2 L flask equipped with stirrer and thermocouple, was placed

1-cyclopenty1-44(4- nitrophenoxy)methyl)-2-(trifluoromethyDbenzene (40 g, 109 mmol) in ACN (520
mL). Ammonium chloride (31M, 520 mL) was added and the mixture was stirred and cooled to 2.5 C.
10Zinc (35.8"F BXBY) was added in portions keeping temperature b&WSEYARRESAddition was
completed, thesteadtiorodnintbieaharsialbolwach (3 (arh), tUtrooimesivp evativrgaradstirrdctdvBrnight. The

mixture was filtgfedArouatia Red VfGelite R Shand heiitahedwas Washed With AGN (150 mL).

The aqueous layer of the filtrate was separated 8a§d back extracted with isopropyl acetate (200 inL).

The combined DT S DL SORPESSTu BafAR RES B MBmeMysAd dBhtentrated. The

residue was dif¥dfdEd in ethanol (120 mL), added FIC1 (1.25 M in EtOH, 140 mL), and stirred at

ambient foy 2.5 hoursg@fier: reraoMatieh e sevenbotheyiasitval SQUsksWES it atiith ACN (120
mL), filtered, wl?s({wed with ACN (2 X 50 mL), and dried under vacuum to give the title compound (29.8

r

g). Step E: Prep’éré’t‘fgw’g?le(4-(4-Cyclopenty1-3- 20(trifluoromethyl)benzyloxy)phenyl)hydrazine
Hydrochloride.  4-{nC/kidpssaring:¢ifihoiometisybbanssipiky aaifinechy dustisatide (86 g, 81
mmol) was suspeasieslir Wl 28E i anhoonseaisaied HEL L8R\ wassasgey. The suspension
was stirred effigiently and cooled.in ice/TA bath to.-Q C. Sodium nitrite (5.57 g, 81 mmo]).in water (12
rut) was added. 3\#1 lgﬁlcﬁﬁgﬁ?e?géﬁé%%éi@ﬁ%aﬁs %S _(lirergeﬁl%?_‘f ok ity gé’.g %%Or(r)%&é spoﬁic?s on the
side werdvasHé Wit ACH O P fikparecnds wirgdemessie helavip a0 Héeddecs.9 g, 242
mmol) dissolvesitsapeedfiatachtiicd dGure kavasaanied sipvidyrotnibislpRiaciniiataiwas formed and
stirring was continued for 30 minutes. .The mixture was warmed to room te rature and stirred for 3
h. The mixture Warglﬁﬁ%?ég ,r{l/}/)és ed %?tterﬁ({glmou. EI§1/I eaﬁn‘\% %ﬁé%%lﬁc? V\?lal.é%?ié frbwe evﬁic’avéﬁueré to give the
title compound " (#045G) (BOReY Erpsarntiorr of Eerijirate was separated and back extracted with
7-(4-Cyclopentistpastii fiemrereethyl) henedaxyhat (2ganic layers were dried over sodium sulfate (50 g),

ethoxy 2 groethidich .8 gl opyclaRenatingele - eaimeN AR, . g@b@éectﬁ;i'ﬁwés placed

EtOH (500 rut). Sulfuric acid (2.4 g, 23.98 mmol) was added at 4 followe _
1-(2-ethoxy-2-dX88tH- 51Xt APl AN BEs: B Ayl A 555, 1520y ahfihigp solvent, the residual
(4-(4-Cyclopeniylid8«(ixithitoroad ethly AR 2loxi ) phieayd) mpdhad mehhydro@ os icel( 4+d &5g, 62.0 mmol)
was added and,thg splitignResameighlysliow @394 bomogenous. The reaction mixture was refluxed

overnight with a Dean-Starks condenser attached. The mixture was cooled and extracted in ethyl

acetate (3x100 mL). ThEP Srghriraafiae of sshstivgiranlel (200 mL), wo
2010/01121 6 P Giifly 326G HH9MHE S sovipen )b pdboied @ pdiotidor {2x70 mL), water (100 mL), dried over

magnesium sulfate, angicopssirpiedrin@rasidiewasdissalved Inhsmnes/ahyl acgiale (80:20, 300
mL), added silica gel (3%e%)'andt5tié{§§£2 35dminutet§. E(Fﬁ ?I rg%as filtgre% ashed with the same
elution solvent {T00'ML) and theTiltrate was" concentrate s gve S AES "g%usrlf? E28°7 g). LCMS
5m/z = 558.5 [Mpd]stimred St Pnsradtibin stBYdhath 8-(CarSokmonmietii§h 7 23 eyoldpenty1-3-
(trifluoromethyjaenzyiany) v sddtdeiivivdineycilop fatathNElgn3ca P QWA minutd. 80 Ml. flask
was placed ethyl 7(% clopent 1-3-gr'flu r thyl)b loxy)-3- o .
(2-ethoxy3- -oxgge]fﬁsy 2%5%%?5%%&1%@? ?éog}%g‘p@e%a b'ﬁggéﬁé?ﬁlcz{ar eo&’jaﬁé: e lﬁi(.)l" Ig,(“’14:‘3;].%ur]rﬁtnoI) 10in
isopropanol (21B)ehioridsétfiche. R d il ds iR 2owsn g ial (39 30-mreoljdedsiarddet! and the
mixture was heaiachaicHRSvhatintenddadimddeaaisiurecvas soalpdliteresgiwashad with _
§%%r;réa[r;;',2;g%%&%%%ﬁpmﬁgmfaylagagm A9 (i Jive g L5 SomRoURgd (i ). LEMS nilz
' (0.1 } and the solid was dried under vacuum to give the title compound (40.6 g).
30 Step F: Preparation of Ethyl 7-(4-Cyclopentyl-3-(trifluoromethyl}benzyloxy)-3-(2-
ethoxy-2-oxoethyl)-1,2,3 4-tetrahydrocyclopenta[bjindole-3-carboxylate,
Ina 1 L flask was placed EtOH (500 mL). Sulfuric acid (2.4 g, 23.98 mmol) was added
at 40 °C, followed by ethyl 1-(2-ethoxy-2-oxoethyl)-2-oxocyclopentanecarboxylate (15.2g, 62.7
mmoi). (4-{4-Cyclopentyl-3-(trifluoromethyl)benzyloxy)phenylhydrazine hydrochloride (24.0
35 g, 62.0 mmol) was added and the solution became light yellow and homogenous. The reaction
mixture was refluxed overnight with a Dean-Starks condenser attached. The mixture was cooled
and extracted in ethyl acetate (3x100 mL). The organics were washed with water (200 mL),
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Step It Preparation of 2-(7-(4-Cyclopenty1-3-(trituoromethyl)benzyloxy)-1,2,3,4-

15tetrahydrocyclopenta[blindo1-3-yl)acetic Acid. To a stirred solution of sodium
3-(carboxylatomegy&%g-cyclopentyl-&
(trifluorometWWB A y)-1,2,3,4-tetrahydrocyclopentarblindole-3-carb8§§@t¥%@%ﬁﬁ,§302 mmol) in

water at 40C wasiaddeddomaroniutivrcinioel sotution (W, A% ddéDomt jnikhe veasiibeyead heated at 92

C (bath) for 4.4y, cThe.miduEsias (witiggiaied AvenIghL: Q@m@(ﬂﬂfb?ﬁm&g}tﬁﬁé«%ﬁi&e cold 6N
HC1 (100 mL). T éj)solld was collected by filtration, washed with diluted HC1 (100 mL) and dried

overnight in a VIECUUHR SUR A EPA0E b A e L B AR (s e Y F e &L 488 SHOREA]t Example
1.32: Preparatisnveftbi@Gal s atdohd dmatFrantivameriof @amptwritid n2BPrioi260 @36, 2
enantiomey of GpmppunRd2ugs described in Example 1.29, was slurried in acetonitrile overnight,

filtered and dried to produce a crystalline form. Tq the crystalline form_(40 mg) was added acetonitrile
(1 ml) and the mixtures%%éc} wgfﬁﬁéﬁ’%’%& .Od“f’ﬁg '&ﬂﬁg’w&?ﬂﬁéﬁgﬁggé@ﬁv%?g%ﬁib pi, of calcium

acetate solutioft{Hnyandtidbdaneylialal S Idetetiydnegyelitbe ntyibiaidote-Sattehedyddiowing to slowly cool
to room temperature. fihe@kgsuitingsqlisbviamiiteredand diigd e-aiveawhitnaeld:Example 1.33:
Preparation of L:Argining Salt o Enantiomer. of C und 12 The rd enantiomer of
Compound 12 oo L e TP VS TR DD s e O et TERT 57 L)
and L-argifiine (66®AgN0.831 mio Spdivashudiasd e ing G8fatibh ihmlalef esllves pdfitie
homogeneous selutioniwas waneasite 40CCARaR Y ormin_atithisiereparaliyied,di praipitatrhad
formed. The reagtion mixture was w rrgergit 70.C causing, the, precipitate to dissolve heat bath
was umed off."/&“:%;%’ e e R, e 08 I R A Tt 83504105 4565 anc
the reaction wa%" Mgﬁ%ﬂ%i%bé@@ﬁ&bre collecting the solids by filtration. The solids were
washed with 14% watste i P Artp g ihe b-@rgiripa il thertitie eompglnchFBRyg ), HEXample

1.34: Pre@d@ratiQ&gflm%aﬂtyﬁ&ggﬁ%&‘ﬁtﬁggﬁé@%rgié).mer of Compound 12. To the Islenantiomer of

Compound 12 as described ih Ex n acetonitrile with 3% water was added D-lysine (I M

aqueous solution). AftE? &EHRGOVEMm Rt iemarsRmatois T iHiscre BRIt 2olid was filtered and
dried. 10ExamgiefL@bmBtepanatibrx gt the Riptipkenethypeamhindalt-dcetbnitide sHvaieiolthe rd
Enantiomer of COmPauDEd 2 40 «Cl:2-sakiionehie 25LAADIRMmErLf GOMBAHNIr2 Asfgscribed in

Example 1.29 in acetonitrile was added?(Raél- henethylamine (1 e uwaEIIeﬁ%t&. The mixture was heated
briefly and alloW8HY8 A1 YoltPA bt ‘tﬁﬁ/ﬁ%‘fﬁ?ﬁ”@ﬁf?ﬁ?@?&%ﬁ QT STAYRE &stals of the
(R)-1- 15phenytatiratsd mithacsaliid HFthE 408 mantibhaerlol Gompecipd by 2 (asice serbadwithExample
1.29) were recryalized DYGIAY SVARRESIRMAEAhAGKIARATIeRRCLac NG AL BUDISEISHL@ X-ray

crystallography gg%g/ﬂghén ﬁgg%@iﬂ&ﬂ}ya& was observed in the ratio of 4 salt moieties to 1
acetonitrile molg(':u . ' '

Example 1.32: Preparation of the Ca salt of the 2°° Enantiomer of Compound 12,
25 Prior to use, the 2™ enantiomer of Compound 12, as described in Exampie 1.29, was

slurrted in acetonitrile overnight, filtered and dried to produce a crystalline form. To the

crystaliine form (40 mg) was added acetonitrile (I mL) and the mixture was warmed to 60°C.

The counterion was added by adding 20 pl of calcium acetate solution (2 M) and 20 ul. of
water then seeding with crystalline salt and allowing to slowly cool to room temperature. The

30 resulting solid was filtered and dried to give a white solid.

Example 1.33: Preparation of L-Arginine Salt of the 2" Enantiomer of Compound 12.
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, 0.38] 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, & 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
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20Example 2: Homogeneous Time-Resolved Fluorescence (HTRF(r)) Assay For Direct cA.MP
Measurement. Compounds were screened for agonists of the SIP! receptor (e.g., human SIP1
receptor) using the HTRF(r) assay for direct cCAMP measurement (Gabriel et al., Assay and Drug
Developmerw g%?:’r%”&i‘é‘b?es, 1:291-303, 2003) and recombinant CHO-Kngéi@ng’gW%gﬁsfected
25with SIP! recdptersa @G dietis! warelobtdine ddioarAFCaEh¢anassddtranisn. Catalog #
CCL-61). An aggistof hens Rl esaniaiyasdeteaiednotie R EiDAiRan ISl sscAMP
measurement as a compound which decreased cAMP concentration. HTRF(r) assay also was used to
determine Ecgﬁg{lalues for S1P1 receptor agonists. Principle of the assay: HTRF(r) assay kit was
purchased from Cisbio-US, Inc. (Bedford, 30MA; Catalog # 62AM4PEC). The HTRF(r) assay
supported;by the.kibie R3O PREIHNEMINUEPRESaAY NI SR NERURANS AR RIRdYged by the
CHO-KI cells and tra re MP Iatt])eledgiéh the d&/ 2d2. Thebtrgce bindjn? ? visua%liz%qva_%
monoclonal anti-cAMP afti é&fﬂa‘b‘%‘ireo Wi xﬁpélfrf/p ate dFﬁ%ls%elgi icSigna %’.ér.l, torescence
resonance ene¥gy“gansfs rBRIERyinmiidYsedyeprs povtionaietisbrcon cenmighion oftisthbeled cAMP in
the standard of-gamplee, 3nStandasdstarwes fieg-Hugraseence 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 cCAMP standard
curve according to the kit manufacturer's instructions. The fluorescence ratio of the samples (test WO
2010/011816PETmals d3GNeRErstve ok he (RblotheapHdtmirbimcry sfpaibd seled tihe 2ised to
deduce respectivg:66mbd B Cvaeeninatians by reference to the cAMP standard curve. Setup of the
e sk AR GaLIR QUL g WO SIR RIS ObesseIal acerr dap o e K
manufacturer's instructions, in 20 AL fotal vo ume per V\fé In 5384-weﬂ plate ormat ProxiPlates;
PerlcinElmer, BTERTSHEE #3%2¢4t4 140 friBungbgenined expivefthe I penive fial Yend Wsdxaifsferred
1500 recombinalivGHO- dea.in prediviplospitatediyifesed saliné:coitainingsealoiftr chilaride and
magnesiym chL%Eme&B%%%sgﬁ(w%wgam,eﬁﬁlémado&éﬁﬁmofg&é&&é@ggaqg%msgﬁﬁggywth 113MX

(250 uM) and rolipram ( osphodiesterase inhibitors; Sigma-Aldrich, St. Louis, MO; catalog #

PV (P . . .
15879 and catditg ’i&"ﬁ?@ﬁ%‘%%,¥é@§“e?:‘i‘?x98f§‘)‘??dﬁ?i%&*ﬂ§i%§t’%Fﬁﬁfsl’&ﬁﬁ‘?’rf@iﬁﬁ?‘é&ﬁ‘p‘@ﬁnd buffer
(PBS+ supplermgritdidarahy H4ilsi | Sk 7isniwdd el sotuible dorskalim deriead vé 4 Siljnafsees tkcaboratories,
Gaithersburg, MD.6airlegi#.BKI-NKH477-010)) or 5 jiL compound buffer. The plate was then
incubated at room temperature for 1 h. To each well was then added 5 fa cCAMP-d2 conjugate in lysis
buffer and 5 jiL Cryptate conjugate in lysis buffer according to the kit manufacturer's 15instructions.
The platétvas Frxemplsthdtimogbetes RimedtestiverbBhaesecioe (FRORF, hiteray/RictDinetaswdy plate was
read. Assay regglaul-&hERE(r) readout was accomplished using a PHERAstar (BMG LABTECH Inc.,

Durham, NC) or Env(;éi%ﬂ)g g:;erkinElmer Eremont CA&Qg%gplate reader Certaér?ﬁompounds of the

present invention an their c%rrggbeosﬁéﬁ%nge%% |\?ﬁ(§/n%ﬁﬁ£s e 20SHEWA %g'l’gﬁiréa’é.

receptor) using the HTRF® assay for direct cAMP measurement (Gabriel ef al., Assay and Drug
Development Technelogies, 1:291-303, 2003) and recombinant CHO-K1 cells stably transfected
25 with $1P1 receptors. CHO-K1 cells were obtained from ATCC® (Manassas, VA; Catalog #
CCL-61). An agonist of the S1P1 receptor was detected in the HTRF® assay for direct cAMP
measurement as a compound which decreased cAMP concentration. HTRE® assay also was used
to determine EC5, values for S1P1 receptor agonists.
Principle of the assay: HTRF® assay kit was purchased from Cisbio-US, Inc. (Bedford,
30 MA; Catalog # 62AMA4PEC). The HTRF® assay supported by the kit is a competitive
immunoassay between endogenous cAMP produced by the CHO-K1 cells and tracer cAMP
iabeled with the dye d2. The tracer binding s 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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Table B Compound No. EC50 SIP! (FITRF) 4 16 nM 8 9 nM 10 26 nM Certain other
compounds of the invention had activity values ranging from about 35 pm 25to about 362 nlVI in this
assay. Example 3: Cellular/Functional Ca2+ Assay for Agonist Activity on : o. A
compound &P%%O}H@éﬁﬁgn can be shown to have no or substantially no é’géér’ﬁ]g?@’%ﬁ’\% éﬁén the S1P3
receptor by usirginuassayoaprwrtir fiel rot asotnadayd lfrs wkletvauemsegerfdddl expresses SIP3

(predominantlyd,rediRaiafidhDiR SR PR S ANt RatiPcliee S1P4 receptors, based on mRNA analysis
(Villullas etal., J. Neugosci. Res., 73:: '%%QE]T%OO:B . Of these, S1P3 and SIP2 receptors respond to
agonists, such as Sl ¢ W’[ﬁ%ﬁﬁﬁ %éﬁ?ar calcitim %C%i%/alﬁlﬁ’élg /Lsfgpz%gg%g&% increase.
No or substantaiiptisdnesedise ufthatkiicaluictasibirsceuponed t-dotestdonripsunelifindicative of
the test campogad.exhibitingne @fssisiantialynnomg Prisbaciatcanithe SRR oRM@Miah Guch an
assay can be performed co rcially, e.g. b iper LifeScienges,(Hapki : Assay: The
human neurob g%%?ﬁréngg sm{ar‘ﬂag\{vggf%_ ané%éﬁ%g%%%g%r?gﬁaﬁw&p%rﬁ%?e?%ég%elIs are then
loaded with dy&ufifatdrdinsgrasirinactiimacblaeisrnicirene HB A iderbfdtencd™aymsrt. After addition
of SIP or a tesicaeea) aRd cflhepescanios ispprasausediat B8N sxaiatind hpammoemvssion every 2 s

jor 2t 10251 00 SR RIMTLIOON %&Aﬁ%%? iRifhen addsdaspniniarnalpesitive cenipl 10 Example

4: Effect of Compounds in Periphera ﬁocyte Lowering (PLL) Assay. A compound of the invention

can be sRBwn B ftbuERsENERe fa RO tEIBRRIA & (P Fompound bisffer (PBS

supplemented with 10 pL NKHA477 (water-soluble forskolin derivative; SignaGen Laboratories,
Gaithersburg, MD; catalog # PKI-NKH477-010)) or 5 pL compound buffer. The plate was then
incubated at room temperature for 1 h. To each well was then added 5 pL. cAMP-d2 conjugate
in fysis buffer and 5 pi. Cryptate conjugate in lysis buffer according to the kit manufacturer’s
15 instructions. The plate was then further incubated at room temperature for 1 hour, after which

the assay plate was read.

Assay readout: HTRF® readout was accomplished using 2 PHER Astar (BMG
LABTECH Inc., Durham, NC) or EnVision™ {PerkinEimer, Fremont CA) microplate reader.

Certain compounds of the present invention and their corresponding activity values are

20 shown in Table B.

Table B

Compound Ne. ECs S1P1 (HTRI)

4 16 nM
8 % nM
10 26 nM

Certain other compounds of the invention had activity values ranging from about 35 pm
25 to gbout 362 nM in this assay.

Example 3: Cellular/Functional Ca’" Assay for Agonist Activity on S1P3 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 endogenousty 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 $1P2 receptors respond to agonists, such as S1P, with an intracellular calcium
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A.Mouse PLL Assay. 15Animals: 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 72F) facility on a 12 h:12 h light/dark cycle E(Ii hts on at 6:30 am) with
free access Y0 f60d" ?Hﬁ fan Telclad, Orange, CA, Rodent Diet 8604) and v&%fgﬁzﬂﬂ?é%oﬁgsre allowed one
week of habitustioasto Yeewshstaltfalbility before o€ stings 1RO deiAeay rivicessie paggivempgvistal dose of
Compound 5, ¢;grapasch7ier clesingyaliclaitlminmnethvestunssd ibaitotalivalunaos 16 mL/kg.
Peripheral blood satmpg;eshwere colleq;[ed aft 5 hqurs post-dose. Kihecnilice I\fvgrse.anesthetized with
isoflurane and BfSBG WAS COlEER G Va AT diac pURtlre. A% Simplete’ BT coant {EEC), including
lymphocyte coliepkirisrobtaied using a CELL-DYN(r) 3700 (Abbott Laboratories, Abbott Park, IL)

instru merzrtl. ReSfults ZQﬁﬁ;pm@am@d HOurgKERSnd @rlf]lgi ote %w@&%@@&i?ba{@émm@dwmgmcyte (PBL)
count is show the 5 hqur group. Reduction of the PBL count hy the test ¢ ound, in comparison
with vehicle isqurﬁ%{fc:;rgﬁ\h/%cgﬁiﬁég ttegﬁ&%ggﬁ% Béex%ﬁgftﬁlﬁzg‘{a{ﬁiﬁ%’f/ﬁ%ﬁ%ﬁéﬁ&%@ﬁgﬁ%‘%ﬁﬁﬁphocyte
lowering. It is dpfamsseaoHtindiseedbhoafot il esatearrapread Chmpotitd 5 BrRICEHfSaRm 7
exhibited activitydesitaousingRiRliskaweiag 1lyephapenéd)si Tikaum ausph30 Wb 183 sayeMice were
given a 1.00 mg%ﬁjl%‘rakqn geaci)f 5@1 : chggﬁa&tiomer of compound 12 (isolated after resolution of
compound 12 by (a: with & retention time of 13.9 min per the conditions reported in Example 1.29)
or dosind¥ehicle (0.5% methylcellulose in sterile water) in a total volume of 10 mL/kg. Peripheral

blood samplesmyafeproticrtre af Bdmunsnaosi-Pasehea mighoveiel anesilptPadd wssaysoflurane and
plood was collected vig SRISRG 3P Y IR/ M GRIRIBIEGE L B0UNI IS RG NGHElDg iumppcyte count,

was obtained using a CELL-DYN(r) 3700 (Abbott Laboratories, Abbott Park, IL) instrument. Results
are presented R Ei¢ure 7, in which peripheral blood lymphocyte (PBL) count is shown for the 5 hour
group. WO 2020/0118beRETAISRNI/004265 Reduction of the PBL count by the test compound in

comparisan with vehiclg;igJROGAN P RIRG.IESIGAMRRLAS ERiRilRg: artivibRRinduspgperipheral
lymphocyte lowering. It is apparent from inspection of Figure 7 that the Znia%gantlomer of compound

] h
12 (isolated aftBPISESNHiBH SHESMTBIRRS B AT A e PSRt S raL 8t E3RP M SHer the
conditions Sreporteclnd Bianij2i e L fag)exhibited: a2 tivighfdrindubiteRBon leesfinglyrpkspenia) in the

mouse. B.Rat Bl £g5R% timals-MalopRIRIE; Ravus viaissth \weeksf pas atrlanetstudy)
(Charles River 10 La or%cg{;i.es) were house Qligie%e(f:&arge and maintained in a humidity-controlled
cli

(40-60%) and t ?ﬁbveefcat%re-c’(t)uﬁf}%’ﬂg)ﬁ%@ﬁ fa yon 551%8h:12 h light/dark cycle (lights on at 6:30

am) with 3fee access & foddsgpdyian Teklgderowaprgbdosyef Rovernd BiRepaymhtiondnengRats were

allowed one wegkit raPituriipndminaan DakincliibefotatesingePhiAsoay sikaisvere given a
1.00 mg/kg oral qut%(ffttggg 2nd enaﬁr‘mo er of 15coml%gtlﬂnd 162“@&%%%@ after rﬁggéuvgon of compound

12 by HPLC, with & retention time of 13. r%rrillcﬁewre{ﬁg cona?tzl(c)ns reportléranl%ag{%(ample ?.29) or dosing

vehicle (0.5% reipsieoliassdanpsnstie etenpiste cBdtap s (o frt ot iyRBh PBER fAETalBood
samples were ¢alipsiedsaics hoursipostdose(Apathunscallecresod@indweinguwaiiickesuls complete

cell couns {CBC), including, phose: SO ias. ORIaled LA ACELIBYNI, 3700 (apbot
Laboratories, 2DABbott Park ﬁ%mstrument. Results are presenfgndgrlln igure i% in which peripheral
blood 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 tymphocyte 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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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 Figure 8 that the rd enantiomer of
compound BQEBERE Kter resolution of compound 12 by HPLC, with a IEHERHHERY G of 13.9 min
per the conditi®agumeiporttdid R EHxeompley L2 Bseodritpied dctivitpatanindilcivdy 8181 todimetivigef
(lymphopenia) d. {h & E‘mﬂl%é@&%@waﬁmmggaﬁoﬁeaaﬁ%m%&%tﬁ%ﬁﬁg!nﬂm,une

Encephalomyelitis (EAE). A compound of the inventign can be shown to have therapeutic efficacy in

multiple 30sclRRES Y SRRTE RS A8 AR fic BRSSPI SERTHTE G Stiniine
encephalomyeititisiEoRE}, cammmith 42 model fo rFmthuitiplenseiarusis! 18- tenmpardiermplagnwell-established

models, EAE iseipdugedenradents ik inigeiioniehymyelin.eligasandiacyie @¥sanseignd MOG) peptide,
by injection of myelin basic protein (MBP) or by injection of proteolipid protein (PLP) peptide.
35A.MOG-indUEBHEAE in Mice. 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-

WO 2010/0113.6PCRAJPEP0AY4265 controlled (40-60%) and temperature-controlled (68-72 F)
facility ona 12 h:12 h i ht/%a Iev\%g_ s gn at 6:30 a ith free access, to f od} rlan Teklad,
l%lillé 5 a?él g ra t;}éa]\\%% Tats e“éﬁ?rg\%v % &1%: at sta% S%lthlglgl u%lr e(s'_{gwr

Orange, CA, Rodent 6le an we ne week o ionto the animal
facility before tbatiraosmbivatdausttAEpwieeswataitnniied Bundiaresabng (30-e91)sed hind flank,
with a total of 68HisMeGas-NapaptideeMidsiiesd 112 withGempletefiewnds adisantagntaining 4
mg/mi. heat-kille cobacteri berc is. Mice a ceiv rtussis toxin
intraperitoneall‘;‘/”%lnl}% e ccfgils ot #grﬁr?n ﬁfz%nt%%?ggn’ lﬁ@%’la&t‘%ﬁ&%ﬁ f(?%%%%)r%g ‘g%g?i%atgfwoﬁrs?ease
symptoms was*dewrd anesrsticitBabivatercadhs ot detics bEverieyig = normal, 1 - limp tail OR hind
limb weakness; 2 = limpitaitAN DR limbarankaess doveskness diloompfedimhsad st severe limb

weaknesssor SORIGIPBAIAIP: . ARTANSIS A LIS MBE; S el RikBLement Mice

were dosed orally, with vehicle or the r enantiomer of compo . |solgted after resolution of
compound 12 BYHISLEE Hnfiipreternisn rheesries! gV shipsiperaie e ShdiGrdrasdatf i Example
1.29), once a dagriteomietain 3 wnlilvdayn@df Dissinigkp|benelied silotdgmbis 24t elactidmeér of
compound 12 @%@%%E’t._@&%.r ESSOMUHQN QlCRMAURA At AREC AR AfeIRIURR PR @ 13.9 min per
the conditions reported in Example 1.29) was dosed at Q.3 m%i}(’%@l mg(é/k and 3 mg/kg. Mice were
weighed daily. PSR RIGRITGFRETHATRS AuRrehy FonhidarG O dist! é%i}i’ﬁ‘f)f(?ﬁ%.atﬂ‘ffér the last dose
on day 219 dise¢sgetpFegudbliosirvras 2 Reotiterepraailigdor Rigwerd wedich Rephectidricod the severity of
disease Sympt%&\éﬂaﬁsﬁm) count is shown for the 5 hour group. Reduction of the PBL count by the test

compouﬁd in comparison with vehicle is indicative of the test compound exhibiting activity or

inducing peripheral lymphocyte lowering, It is apparent from inspection of Figure 8 that the 2™

enantiomer of compound 12 (isolated after resolution of compound 12 by HPLC, with a

25 retention time of 13.9 min per the conditions reported in Example 1.29) exhibited activity for
inducing PBL lowering (lymphopenia) in the rat.

Example 5: Effect of Compounds on Experimental Auteimmune Encephalomyelitis (EAE).
A compound of the invention can be shown to have therapeutic efficacy in multiple
30 sclerosis by showing it to have therapeutic efficacy in experimental autoimmune
encephalomyelitis (EAE), an animal mode] for multiple sclerosis. In certain exemplary well-
established models, EAE is induced in rodents by injection of myelin oligodendrocyte
glycoprotein (MOG) peptide, by imjection of myelin basic protein (MBP) or by injection of
proteolipid protein (PLP) peptide.
35 A. MOG-induced EAE in Mice.
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-

93



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 was indicative of
the test compound exhlbltlng therapeutic efficacy M EXE. It is apparent from ins ectlon of Figure 10
that the rd elartiomersp compound 12 (isolated after 25resolution of com%T[L[j[ﬁ ‘Zlgé‘% ﬂPLC with a
retention time ofrt®IBhi#i-peihedcenpitions-toported ERIMpeee) exhibitet laaimiﬁs}ﬁln the mouse
EAE assay. B BLR INCGAFAR Iline AOIRl:F auslsasii/danieeds i 1oaeslaobage at start o

study) (Jackson Laboratory, Bar Harbo are h d four per c intai ed ina
humidity-contrfi&d W%é/% ahdté {W‘@% A cceon ﬂae%m(%%‘ ?)Zi%q PaCiity téﬂln % T:12 h light/dark

cycle (lights oriest®30 am) Wlth free access to food (Harlan-Teklad Western Res, Orange, CA, Rodent
Diet 8604} and waterydic@d 6railomad eneweskefinahiibatiardasthemminal fadlinnbelaretesting.
Induction of EAE: are unized. subc ta eo ou 51 peptide emulsified
1:1 with Comp ette ‘Il—ljr?e%}ﬁ‘(f%'{gs(? AT é‘oﬁf’éﬁlh?lln W%ﬁ\ﬁ? %‘%%;g‘]f ddﬁlajd V‘:'E{ch}tc(;eor??]rrrfl)t&gerculoas

Mice also recellv.%!fzbO%W@ﬁd%@%%ﬁﬁﬁtmﬁyh@ﬁqﬁ@dwwqmﬂﬁi&fﬁﬁt@ﬁ? o
2010/011316P§Jd§é§39@%0@4¢2@53y ofﬁﬁ{iﬂiﬁ@daﬁ@ﬁﬂﬂgéﬁewﬂty of disease symptoms is scored as

follows (in increasing rder of sever ¥3 = par rmal; | =i im tail OR t&md I{n V\(eakness 2 = limp tail
lscorm erity o ISE:%SG’S\S'TRP 5 Was coe asf lows (1h IHCTEAST
AND limb weakness /Weakness of 2 of more severe Weakness or single fimb paralysis;

4 = paraliis ofgpPhiviEiimils Bergkath 115@%%8%@%’ Wﬁé@%ﬁ%%%@ BERN VRS ehicle or a
test compoundwaireessy eaykiiesofiayrnortiidby 2% sbeginghyaltuarsisod salkginthetagiicampound is

dosed at, e.g., éaﬁ:ﬁ?!lé @g{&gh;h%g@_k&%fso mg/kg. Mice are weighed daily. Mice are monitored
daily from day onwar or disease symptoms. After the last dose on day 21, disease progression is

monitored daily for twBFHRGFEARENEs MISRCYRIERSTHUIRRY AR sHHe05 B8 AintareoEteal ewis rats
(325-375 g at siarpoeistuzli{iEadl aftr Saniidiegef Chyard ﬂmmH@ﬁWmmhrawgmasmdnmamtamed ina

humidity fsontr%%éﬁﬁlec%)n@rasdréﬁm@@%nsm@je&éggd% @Jfa .00 833 hBssidight/dark

cycle (lights on at 6:30 A.M.) with free access to food (Harlan estern Res., Orange, CA,

Rodent Diet 8604J74g SRS 1§ﬁ?§t’8m§i§v‘éfcf?iﬂ%"wgél% 87%"6‘5‘3&%6‘?‘?‘?@%’& oatr??ﬂlgf”fﬁglllty before
testing. During kheystildyz, reits argen@ighied dalBSorormo tvicalisoormgpatdlih Bramidduéfbowef EA E:

Myelin basic prgjein( %g&gm@gﬁa@zﬂa ﬂ&%@ﬁ&/%lé@ @E@Jw@e@m@aa; ABONGERUERNIG:d duiga/ml, and
then emulsified 1:1 Com te Freund s adjuv (%er%g 1) 5 of this emulsion is
fYV ﬁla ré R‘% P

administered b?‘?ﬁ‘t Atar( r|nljseeac a‘\)ﬁ%% ch rafe?%%péot‘%rfaflnéeé’tsed volume

of 100 gL2per rawarieicd g’@tbﬂ @@@@1&5@?]@ dreAiREon of the severity of disease symptoms by the 2"
enantiomer of compound 12 (isolated afier resolution of compound 12 by HPLC, witha

retention time of 13.9 min per the conditions reported in Example 1.29) in comparison with
vehicle was indicative of the test compound exhibiting therapeutic efficacy in EAE. It is
apparent from inspection of Figure 10 that the 2" enantiomer of compound 12 (isolated after
25 resolution of compound 12 by HPLC, with a retention time of 13.9 min per the conditions
reported in Example 1.29) exhibited activity in the mouse EAE assay.
B. PLP-induced EAE in Mice,
Animals: Female SJL/Y mice (8 to 10 weeks of age at start of study) (Jackson
Laboratory, Bar Harbor, ME} are housed four per cage and nuintained 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 EAK: Mice are immunized subcutaneously with 100 g
PLP;s0_15, 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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per rat. Clinical scoring: Severity of disease symptoms is scored daily after body weighing and
before drug dosing. Severity of disease symptoms is scored as follows (in increasing order of severity):

0 = normal; | = tail OR limb weakness; 2 = tail AND limb weakness; 3 = severe hind 25limb weakness

or single anB&PAWEi&%‘ﬁ = loss of tail tone and paralysis of 2 or more nrﬁSE{%S%‘“H’é"gﬁ%.“ Drug

treatment: Rats are doissidabsediynzyBbveatyicfaloraactestsoniodernkd dsdoiqrdmtodBinrinjedstion on day
0 and daily thegeaftatnafter shinisaliscoRp i forRedurationridierstugdy, ROaie Melime is 5 inL/kg.
The test compound is dosed at, e.g., 1 mg/kg, 3 mg,/kg, 10 mg/kg or 3030 mg/kg. Reduction of the
severity of disévzffsir{ecznglsm\6v SMs by tﬁ%rtl@% %{bﬂgﬁ’,fﬁu n%éTﬁg%g%tbggfls@ﬁs\slv? kY lr%]cgf%%?gairﬁg'i%%’télé of the test
compound exHigingsthietapegtidiefficacyderBEAR Example 6: Effect of Compounds on Type | Diabetes.
A compouynd of the inyajiReeamhesho siR-havaiherapeuic sfficamcimbvpgdl siabetag 35using an
animal model for type | diabete ch as cyclophosphamide-induced type ] diabetes in mice. WO
01010113167 0B b R A e e WL dRER A ave taken from
9-10 week old Tefialé WE/ 1LY muke (AL kepre Missratory eBut dadybdicavE)enépsddethidtaiey are
normoglycemigapianek gliiansnde:80-h2RmoAdis) perstadsitiatian oif thexpayireenia Blood glucose is

measured from tail bl %j utsintha OneToucli Ultra' meter and test strips (LifeScan, Milpitas, CA).
Ore 'ﬁicy Or TOTE

5Cyc|ophosph§r?%e Induction o type'lwc?iaa etes: On day 0 and day 14, normoglycemic NOD mice are
injected Mrap&ri tondd Wit ed i EyisiBgttosphamide monohydrate (200 mg/kg) dissolved in 0.9%
saline. If mice are diabsaiiabivai Qhweosesi@2250 mg/dir), dheyigr ¢lanigiveh:paasteadose of

cyclophospharmde op.d %&%ﬁ%e%ﬁ%lik%ﬁgﬁ% ﬁgl&%@&%ﬁﬁé& %;@J%%’)g%ﬁh}fﬁ%?&&leﬁ compound,

once a day 10from day O until day 25. Compounds aré suspended in O. cellulose vehicle
using a sonicaﬁ@?‘fel@gé%ﬂé%mﬁl%%éﬁ%?éh? MigdvdrerrsilgrighinieatRie@iyahy idr&Gosed
according to Wﬁ@@i.t&ﬁamwﬂm&lﬁim&g{%bwwmmuﬂd isidesed aid Q{;ger..llm/kg, 3
ma/kg, 19sma/kg %Eo%v%é%%é'ﬂgee%'&%%%?gpﬁ%ﬁb%% Hrediyiceaekiv, AllerLIa0g 5, ¢ampleted at

day 25, the mice continue to be monitored anc glucose measurements are 15taken once a week
for 3 weeks. PASTGIBGIAHE SR EEH 159 ig%ddtampound in comparison with vehicle is

indicative of the test compoun ibifing therapeutic efficacy in t
fn({n ()(ii Eﬂ% C%n a%cepr(ﬁem W%Inﬁ%ﬁ?

_ s Ldabsier, Samils & Alograf
Survival. 20A compouna of the invention can be Shown 1o have 1 ﬁpeutlc e?lcacy in roFonglng

allograft survivEIASPREsBHRARE: ithd HEvd. tidrape el Bfrddcl Tt Forsplsindreany s adinieatdf a skin

allograft in an aifmpl POQAEIS this emulsion is administered by intraplantar (ipl) injection into both hind
20 paws of each rat, for a total injected volume of 100 uL per rat and a total dose of 50 ug of MBP
perrat,

Clinical scoring: Severity of disease symptoms is scored daily after body weighing and
before drug dosing. Severity of disease symptoms is scored as follows (in increasing order of
severity}): 0 = normal; 1 = tail OR limb weakness; 2 = tail AND limb weakness; 3 = severe hind

25 limb weakness or single limb paralysis; 4 = loss of tail tone and paralysis of 2 or more limbs; 5
= death.

Drug treatment: Rats are dosed orally, with vehicle or a test compound, 1 hour prior to
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'ke, 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 imvention can be shown 0 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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Animals: Female Balbc/J mice (6 to 7 weeks of age at start of study) (Jackson Laboratory, Bar Harbor,
ME) are housed four per cage and maintained in a humidity-controlled 25(40-60%) and

temperature-controlled (68-72 F) facility on a 12 h:12 h light/dark cycle (I am) with free
access to fodd EH‘ nak 1(Iﬁeklad Orange, CA, Rodent Diet 8604) and Wate‘@éﬁjma?3 Cg,ﬁo%(’) L16 mice (8
to 10 weeks of age aMiM@M@WK@&@KE@W&EB@PﬁWWW?W RALD) ek sithitaiF housed and
maintained. Migg gﬂ@qﬁgm@g@q BabitLBHORLY w&ﬁmﬁé@glhﬁrﬁa&@zw&ﬁmg 30Skin
allograft: Balbc d CS?B iIC used as donors.and rec respectively, in a model of skin
allograft transp ang é')lrclo onorrg} ‘fﬁé%g ?géqgr%ltgrgies %ﬁu ﬁxg %?O bog iy ?é?ﬁ%‘?{ér?“ﬁT thickness
areas of abdonfisraliisedresiurgResRovain &l Wﬁ@?&fﬁé%@é@%o@ﬁ%ﬁ@%&ﬂ mice are
sutured onto the dOfSQ?@lQﬁﬁ@;ﬂﬁhﬂi&ﬁdd&fdﬂlﬂl@ﬁ‘éﬂM&mm cﬁgntuiﬁddaﬂografts are covered with

Vaseline gauze and olster. dressing for. 7 d XS The. § 2allo d{;l ceare diyided into 8 groups of 8
mice each. Clinica 0§S’or|ng ?l)nng %&I;%.P are mnéa gréte F ﬁg ital ima sorgcordeed dallg/ountll

rejection, whichrs el 8 melmsteralyshimhich ﬁ’fd?elfﬁ’aFFgﬁ%’Wé@?aﬁﬂg’ﬁ@aﬁ? &
2010/011316PGaé?ﬂuﬁww&w%%ﬂlﬁwwe&mammmmﬂmmygmft is carried out on

nematoxylin and eosip (% laelle c%%?@&sewoaw%&%&r&@m&uﬁ%%pa&q@g;»plantatlon

day 5 isolated Iymphoc rom perip hera des and spleen are counted and characterized for
activationtPharkiera geyd uﬂbéﬂb’&étl@ﬁ‘ﬁ’@ﬁ%ﬂié FRS)HENT Qﬁd’rﬁ@ff’yl wilgosh a8 gPafts are
removed from anspianted biepipientusptisintoNMinaitfragrhahts;cligedtadwiithecbeatenase and

sedimented OV%&E éggllé P%}éﬁt('ﬁhﬁﬁ iRBlotesh aldrRsala %%ggg@,g%%}l%{ -Yaftipflirating

lymphocytes, w are counted and characterized for activation markers ngg 1-cell activation

markers) by flowg&ﬁdr%gﬁﬂ}‘gﬂﬁt Bl el plisost thRGPAFT O 8y &N 19ROt on

hematoxylin anchegsiad ({8 Esthinsidesmotiomsto 18 Drarg drebinddritodibe aeanduwednortlire with vehicle

or test compoupd, once M@%ﬁ%ﬁs%&é&&%@%&%@%ﬂﬂ%ﬁhﬁ endafbenstidy, e.g. until day
14,21 or 28. Dosing volume is 5 mL/kg. The test com{zound IS do%%d at, e%Pewrpg[fkc%c?a mg/kg, 10

mg/kg or 30 mgRPDPAY 5t FRHEIGF r’é]jé%a[ bR RGBT B e EPEEIR SEIRSY 8 comparison
with vehicle is ingiehiiidbeatthe test compound exhibiting therapeutic efficacy in prolonging skin
15allograft survival. Example 8: Effect of Compounds on Colitis. A compound of the invention can be
shown to have therapeutic efficacy in colitis using an animal model for colitis. Suitable animal models
are known in th@’%’i‘fR‘BdrS‘?’H@gﬁi‘%g Fi¥2boLeukoc. Biol., 67:267-278, 2000). A first exemplary animal
model for2solitis is trlnﬂrcﬂneiomwwmmami:ﬁ bbBS)wndubed totitrsuoeitirgssesanetontimizal and

h'stopatholog'C%ég%&gﬁfmw%ﬁm%%%%m&xg&m&%m Nesath elatuvikapiied.,
182:1281-1290, 1995; Baoismenu et al Leukoc. Blot, 67:267-278, 2000). A second

skin allograft in an animal model.
Animals: Fermnale Balbc/J mice (6 to 7 weeks of age at start of study) (Jackson
Laboratory, Bar Harbor, ME) are housed four per cage and maintained in a humidity-controlled

25 (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. Female C57BL/6 mice (8 to 10 weeks of age at start of study) (Jackson Laboratory, Bar
Harbor, ME) are similarly housed and maintained. Mice are allowed one week of habituation to

_ the animal facility before testing.

30 Skin aljograft: Balbe/J and C57BL/6 mice are used as donors and recipients,
respectively, in 2 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 Balbe/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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exemplary animal model for colitis is dextran sulfate sodium (DSS)-induced colitis, which 25presents
clinical and histopathological findings that resemble those in ulcerative colitis (Okayasu et at,
Gastroenterology, 98:694-702, 1990; Boismenu et at, J Leukoc. Blot, 67:267- 278, 2000). Compounds
can be comﬁ{ggé}%?(yltgé?ed for efficacy in at least DSS-induced colitis an]acfﬁjégmﬁ{?fﬁ%ﬁf colitis, e.g.
by the JacksorHisahegedbmeiBanHeeboesthd i fAvotstoM od bt foro@dlitisd30Am{HhaRy:sMiatd BALM mice

(6 weeks of age baiar Alid-acksan, | ARSLAIOR, BAIHAIPS B AEsBRSRY dokr per cage and
maintained in a humidi -controlledg(40 -60%) and temé)erature -controlled (68-72 F) facilit on al2h:2

h light/dark cyd1& PigRtSBR:19636" ﬁ?}?ﬁﬂﬁﬁf’@%"&é@& SRABHHEH K SR R P Ge €K Rodent
Diet 8604) anceottsen Mvé@takéyaﬂmmwm(mﬁhablmwwaﬁmmmmbefore testing.

35TNBS inductionefielitisid\dica aempighnddo M@Aiﬁgeaeemeé%%ee@Jﬁ@@z@&%ﬁéhat day

beginning at 6: m Just out ay. 0). Bod aken again the foIIowmg
morning (day 1(}% apcjp‘)r%xclpmat %p?g‘g@ AR eé/?tc? isglide £ éﬁi%ié%\ﬁmﬁﬁlgdfﬁfra C s ounied
2010/011316Pad Ais260%70 51 285 prv0 mekerd (tiofreil cotivefiog olitikeis) ndirvedrientttermice by
intracolonic injessiongahabey:d SEREAE0T MBS ifh50%-athanak{IRaNaYmE:tARRdRuSing an
intubation need e (ﬁzeg 1. 5 in) inserted completely into the anus with the mouse held by the tail in a
vertical posmon The'mouse is held vertically for 30 additional seconds to allow thorough absorption
and miniffize 5Sleakadb g fEsatierey Mhiectro deecdoratunyitd tehindecndest Miveourd tienafde, following the

preceding appmxinately dfbepLallasing hachivamingdereatiar aha aiceare waighed. In control
experiments, mlqe rec Y 30%. tha oI alone usi sam ol. reatment: Drug
R s St o

treatment beglns on Mice are osepg ora1 vefic once a day from
day 2 until the E@H@u&%ﬂ offitme ehpermsanat B 5 éﬂgﬁ“%ﬁ/ﬁzbmizﬁsFﬂp%iﬁgwwﬁ@@ﬁlmL/kg The
test compoundvishidizse théitarve o fthngik gorsp g dkgrhiBinpgtiegs peuBo #TiRH6Y in profelipigasissoring: Upon
conclusiog of the experiment, colons are extracted and measured. Mice are euthanized with CO2 and
colon is removed from anus to cecum. Excised colon is measured for entire length, length from anus to
end of inflamed area and length of inflamed 15(affected) area. After measurements, colon is cleared of
excrement by fHssinply Svittfiset sfaCang dheds outydisis to clear more thoroughly. Colon is then weighed
and preserved mcaﬁymhQvﬁerﬁqetmemx!é\!;ﬁgw&%v@&m&um&&c} e GRAIssue is

embedded in paraffin and é)rocesse for ematoxylln and_eosin (H & E)-stained sections. Severity of

disease symptBATEALISSS &Y HLHSISYIERI ForA! (RRIESAFIT SRR IH RS P RMSRRMGhd evidence of
inflammalfon; Leuzkow 30lebELoT- RISk &Yk Miikvatiomnmlith anfittlatioteisioerplitisit 0% of high-power fields

AND no struct%h@@%e&mlmm@uk@%@cmwmM&M%ﬂﬁ@gr&xﬁ?en in 10% to 25% of

high-power fields Io ation AND eI W t ickeni t does not extend beyond the
mucosal layer AR r%%’fé era |o£n19 A SR ATSF 1B IRSE iRt al% KB & 2598 1 %0% of

high-power flelé?ﬁm&%tiéﬂﬁhgaﬁmmmflnﬂlfrﬁtfreﬁ Beyoﬁﬁaﬁé%é@@al Fayesp®IND thickening of
25the bowel wall-pMEhsapesligiaddice @lians dahasked deareqidiansmuiaiieukesye infiltration

25 presents clinical and histopathological findings that resemble those in uicerative colitis
{Okayasu et al., Gastroenterology, 98:694-702, 1990; Boismeny ef al,, J. Lewkeoc. Biol., 67:267-
278, 2000). Compounds can be commercially tested for efficacy in at least DSS-induced colitis
and TNBS-induced colifis, ¢.g. by the Jackson Laboratory (Bar Harbor, ME).
A, Mouse Meodel for Colitis.

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-conirolled {40-60%)
and temperature-controlled (68-72 °F) facility on a 12 112 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 TINBS 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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seen in >50% of high-power fields AND elongated and distorted crypts AND bowel wall thickening
AND extensive ulcerations. Reduction of the severity of the disease symptoms by the test compound

in comparison with vehicle is indicative of the test compound exhibiting ther%%eutic efficacy in colitis.
30B.Rat Mo¥&l fSH It Animals: Male Wistar rats (175-200 g at st&f §%ﬂw(}(‘6ﬁarles River

Laboratories, \Mmingtomsivvy erkitholsies twodperddage i byaimtaisiecidnngediismidityesoliolled
(40-60%) and temneraii e contalied (@R 21bniagiity phade Bl ighi/dark eyele {lighfs on at

6:30am) with free access to food (Harlan Teldad, Orange CA, Rodent Diet 8604) and water. 35Rats
are allowed onBSTEAEYPHEBYIARSAS NS %FH%&P?&%%W%@?&%%M@Y@%H RiEEHdGtion of colitis:
Rats are weighedfoisihakictimecibdipnie ighlsiambstastddtéatbrttiatraash begimhimgat Bidi&pen just prior to

lights-out {day Q) Bedyweisbtsiaradakan 2aaitithg: 98 MViOHONL134 GRlehikk3r009/004265
following mornin? (%% l)ata m&o%ximately 7.30 am. Rats are appr:est etized with isoflurane prior to
fitts= it {f

induction of co 184 ﬁﬂci‘ﬁeoigf%“ﬁ%il RPATSIBMR fhisatich BF S sE MR TNBS in
50% ethanol (ircatpdlprerod B0 M ipesing W fabeed wohimeibatisrsancoiagcls Fr umbilical catheter

and 14 g hub) inserteg, £mipirdbepanusawitdhe gat beld by thedalkifoaoyaiticalipasition. The ratis
held vertically for 30 additional s to a(ljow tho[f”%ﬁ&f? org)tiopwand0 tikpimize_leaka e, aft rvyhich the

rat is returned 5 S EATEPRATS RS HEEH TSI 1311 GWiRG TR R B BRSIRAISTy T8 15f Fasting.

Each moHiing iHercditbesthevedigarelvdidite dhereeimemopenie dasehts, o gis! reelié Be%eethanol alone
using the samenpnateedh Aiug. treatment: Drug treatment begins on day 2. Rats are dosed orally, with

vehicle or 10 test compound, once a day from day.2 until the conglusion of the experiment on, e.g.,
oy 7. 14 or 21 Dost o e T T B,y 16
mg/kg or 30 mafieg are eutkapizrdav e 6fthgnd sobon EsreaRiIdiPBRINe R PN EsIfsEre extracted and
measured. Ratsakerel fhanizeldipitha e rackon @neid 66 mtagd femmanegiocadlamedExcised colon is
measured; 5o gnrs Isngltn Jsnall, fim.anks.@ snd.etinfamed e, and Isadihatinfamed

t y flus |

(affected) area. Atter measurements, colon Is cleared of excrement lushing with saline and then cut
open to clear niBr&P B GEEHRPCBIR lith ERihdiirarerbrpradarrensh ekl Biffstd formalin (NBF;
10% formalin, phhGha-BNBE, Toe telent e s emitedaéd inpaiatihalid prosegsesdor hematoxylin

and eosin (H & R:-stainschsestions: seveiekdissasesymplonisisisepadaisiplagically from the
20stained sections as follows; 0 = no evidence of ‘inflammation; | = low level of leukocyte infiltration

with infiltration $8%H HFelPesA s FAEHDS SRR HRSTIS AR B S hichaar Mshealianmetigh d ralMeukocyte
infiltratioravith Ievltrétiokospemfilnd 0% wifBHraldighmp W Siefd NP < igitcidiatisnoND bowel

wall thicke_n i ng &%&&9@5 &9&&3&@&@:&?@9@&%%@9&91&%&% R Wfﬁbﬁ%tmh%a@g h_ Ie_vel C_’f
leukocyte mﬂltrg%gn enin 25% to 5%0{?})0& h'%h'pl?%e{% fleld%ﬁ\ND 25%:r¥tpt ETII)ongl?tlon ANDllan|tI‘a'[I0n
beyond the mu %@M‘ﬁ]ﬂ%‘% g BF A& Holer el RN LY SRS HEX MRS A% %2 marked
degree of trandayer ANBukodsertieriit fetibigtsleesh ehlesgoggeonhhlictigowanfiéidstaND elbizghated and
distorted crypts,ANPibawelall shiskening AND.mxienRsiveydlearatiansIReg olian ekta-severity of the
disease ptoms by the test compound.in comparison, with vehicle is indicative of the test compound
exhibi tin?ﬂer;}ﬁ% %?I%éle‘fflclacy ) nsu ﬁ%géﬁcmnonse 3 markcci Qegree oq'ltransmura??eukocyte mhltration

seen in >50% of high-power fields AND elongated and distorted crypts AND bowel wall

thickening AND extensive ulcerations. Reduction of the severity of the disease symptoms by the

test compound in comparison with vehicle is indicative of the test compound exhibiting therapeutic

efficacy in colitis.

30 B. Rat Model for Colitis.
Anpimals: Male Wistar rats (175-200 g at start of study) (Charles River Laboratories,
Wilmington, MA) are housed two per cage and maintained in & humidity-controlied (40-60%)
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 aliowed 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 Deginning at 6:15 pn just prior to lights-out (day 0). Body weights are taken again the
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Example 9: Effects of Compounds on Cardiac Telemetry in the Rat. Animals: Male
Sprague-Dawley rats (250-300 g at time of surgery) were implanted by Charles River Laboratories
(Wilmington M/?)With cardiac transmitting devices (Data Sciences PhysioTel C50-PXT) into the
peritoneal s&é@ , w{miglﬁressure-sensing catheter inserted into the 35 dgggéﬂ%ﬁ%ﬂaf W58 Rats are
allowed at leastaineingeshrtgddnyiratRppsowaracholdéannRatd aridarabibelipes aitl isndintainedrin a

humidity-controliegh(3@s{ 0Pl RRAIG PR RS LAREIIRd 20:22 16 dagli AR A kd fdnlight/dark

cycle (lights on_at 7:00 am) with free access to food (Harlan-

99 WO , .
2010/011316PCTTIS2O06/IR96E P eRiE O ARYEL CAT RO RSP BB LIta Y dtet FRats were
allowed one wewiboichizbitawtem tot theubhimeatfd 8itity ibefthretasting . id eadalébyehd efl cardiovascular

parameters: The- iRl sniee-ransmifling Arvices,enseitach coRUNMANS MReasiralsnisohlood
e B A S AR R B

freely moving cl(])lﬁlsupus anima ata‘Were transhitted
binned the dataPitred Mgaimravieriged 4Bingaine SedrvegipnRitsefiwahe rate keenetigheddording occured

over a 21-h periggh §lartinhaieanang coniume.uatho00am thedgliiauwing day. A maximum of
eight rats were testedl?t a %irp e

d.the same eight rats were utilized for all treatment grqups in a
Sthin-subject 100ecor it REElHICNE FS T T DS R Bl SR TEMRS (PEEASD] S the 2
enantiomé? of detrisamaErd O deadramaierckuitlitn esmebypcuie PPPYMMIE agitlde feténtion rime

of 13.9 min perdiw qosshiapRKRPOSIEM ity Franiphedud®kabdO8 R, Adulksiodyivehiwlapta doses)

required four S%E%%e esting sessions, which occur on Mondays-Tuesdays 15and Thursdays-Fridays.

During each of the te tlr%g sessions, the eight rats were divided into four treatment groups such that
each group comprised-NMe=bsrgring HaReivsdeims Rl Ratsnrarerteotesiag mteosd el amstesting
sessions in a crssavettesighwaichthakiyithes eatbodd herfanisse saionsiallsanimalsshadstegeived all

reatmentisin a gegilouARtRMAIS: AN eac erenncompgt e B e elany radyeardia

assay: It was expressly contemplated that the rats could be used to show that a compound of the

invention had nbf CEFEERTRY RS St I6Hsror BragymiFif By viR st e Stis P4l limitation, the
rats were admiristered: viemnwoal(PEGHD Gcandithedz2hépantienenaited hafersd s isOi@ed after

resolution of coMRQUA k2 Pl W R BIERIOBIDRA! TS MBISHnS conpiais (pqored I

Example 1.29) and heart 25rate was then measured gver a 120 min period. Results are presented in

Figure 11. It is APPEEhEH& kY TRPRETEIEY PRYETE 21YrAtG TS BT So0s SAHARF R wsalchon BF heart rate
was exhilfifed inrwsponsetothiddeatmentofirats ofitiltmetibeianhenreelaf tokwppandilt2tiisolated

after resolution QhCAMRAKAGL2PYIEIR bEx Wil AceianlisRTiReRE 432 mpeRerthe &ongditions reported
in Example 1.2?22Ln com#?&%on thltl%%pitcle. No orl?§QS%ryia}% no redug%gn &éueart 30rate was
indicative of the 2*ENaRtIOMAar o 1(:ompoﬁlr?él Tﬁ"(flslo teB ALy FRERMSh 1 EsMpoti 12 by HPLC,
with a retentionsiireatish ¥SV0 heivepenltiduckemuitibrisloesyortethid Eyenth flermags! dassitiifg no or

substantially no,aethvitysfar-brge)eareideukocyte infiltration seen in 25% to 50% of high-power fields AND
25 crypt elongation AND infiltration beyond the mucosal layer AND thickening of the bowel wall
AND superficial ulcerations; 4 = marked degree of transmural leukocyte infiltration seen in >30%
of high-power fields AND elongated and distorted crypts AND bowel wall thickening AND
extensive ulcerations. Reduction of the severity of the disease symptoms by the test compound in

comparison with vehicle is indicative of the test compound exhibiting therapeutic efficacy in colitis.

30
Example 9: Effects of Compounds on Cardiac Telemetry in the Rat.
Animals: Male Sprague-Dawley rats (250-300 g at time of surgery) were implanted by
Charles River Laboratories (Wilmington, MA) with cardiac transmitting devices (Data Sciences
PhysioTel C50-PXT) into the peritoneal space, with a pressure-sensing catheter inserted into the
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-
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Example 10: Effect of Compounds on Arthritis. 35Female 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 MgAL "8I n in 0.01 WO 2010/011316PCT/US2009/004285 RFEEEHE é8?£ Equal
volumes of coll&gjdsd dPrdrigrs Gifypherds R lagnife D didveariewrats weradifieed byehesald ahiringpatiotl a bead of
this material helghits-farm wher Blagedinwater. Each animal received 300 uL of the mixture each
time, spread over 3 slepcutaneoug ite ,ovrilisth ali_)acl][g:.1 eteTsr.eﬁ]temen} Q?é) (rzl.d.,ms mc!_/k%dosing volume)
began on day 0 and contnuad rofj‘é]hI ayﬁ With enicle or'coh paouen $ gsﬂ}lennﬁt 54 intervals. Rats
were weighed gangayiedeatiguanengasirsngrisld Anadaatipurcirsselischaaialis.otedneageidbs taken on days
9 through 47. Thaé maantierseratepmpatnadidisalatesaftecsgsaiviign ok compawng 12 by HPLC,

with a retention time of 13.9 min per the conditions reported in Example.1.29) was dosed at 0.3, 1 and
S makg. Resul A bt e B e T e N B b e 2
10enantiomer @FeapeirtdPrE IrglaedRfeireys|Jsbmercsrpduner ezl p v A hitrd retention
time of 13.9 minfpeidhencangdiiongirepgries Ndxaim ol udiited -astivity tagiaduciag mean
ankle diameter in the rat. Example 11 P [ X:Ray Riffraction (PXR g)’ 15Powder X-r iffraction
(PXD) ania e B B R e o R TR i
Cu sourcset &9%kV and 40 mA, a Ni-filter to remove Cu KO radiation, and an Xtelerator detector.
The instrument was dadily atedodnthRauondeinjising atiliodn pewtefPsasdanddMST% 640c. The
calibration was fgngig be.causah AR ks iesied D ML G APAle dffpction standard.

Samples were prepared for 20PXRD scanning by placing several milligrams of gently ground

. _ L gs
compound ontGSERER SracRSIHe? FHPETSAMAG A4S RS RELHIBIb) pred G Ry Rb a3 down on
the sample witl{weHict ol3jdctes] hg sahpleseperecanthzessivsingiadspianing Sample-SiagéaysScans cover
the range; f5 tQ, 40120 A KIMNYO ¥R SEALIMAF LT HSHAWIR R, ﬁ@@g&;&@mr%ﬁgdgﬁmgiﬁrﬁmion data

were viewed and analyzed with the X'Pert Data Viewer Software, version 1.0a and X'Pert HighScore
25Software, vePSHRT GBI S2 B #ferasiaPEEsihmg LI REty g 2 Bigfitial Scanning
Calorimetry (D 8@} dvasyberformh edtion sstisninstusmentsy liegb8Ch ©20090Mted@oChgifouirom -25 to -210
C. The instrumentwas salirate datdis scandaigbysthe yender 00K (emparatirg gegpenergy using
the melting point and e glé)y of fusion of an indium standard. Samples were prepared by piercing a
sample-pan lid WRETAumb tack or other sharp tool and taring this lid along with a sample-pan bottom
on a Meti?ér Toldeo Mixsnipdin bradpiaer diarmgshy Wasaslereatsaly thatdrenttard Bhtiths taretdddiple pan. The
Sﬁmple-p?n lid &%@%ﬁﬁb@@% i@cﬂa@;&a{maieb@mém@mdﬁb%r%ﬁﬁ?m&%?%awiwgrﬁﬁeweighedIto gdet
the sample wei Ther Sevents (onset temperatyre, enthalpy of fusion, etc.) wer culate
i the Univel 2y A B B0 DOTASERE et AL Ghfare e e s

400) and 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) and heart

25 rate was then measured over a 120 min period. Results are presented in Figure 11. It is apparent
from inspection of Figure 11 that no or substantially no reduction of heart rate was exhibited in
response to the treatment of rats with the 2% enantiomer of compound 12 (isolated after
resolution of compound 12 by HPL.C, 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 Hime of 13.9 mun per the conditions reported in Example 1.29)

exhibiting no or substantially no activity for bradycardia.

Example 10: Effect of Compounds or 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 8, they were anesthetized again

for the second collagen injection. Collagen was prepared by making a 4 mg/mL solution in (.01
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WO 2010/011316PCT/US2009/004265 Example 13: Thermal Gravimetric Analysis (TGA). Thermal
Gravimetric Analysis (TGA) was performed on the TA Instruments, Inc. TGA Q500. The instrument

was calibrated b% théa vendor at 10 C/min. for temperature using the curie ﬁo}nt of aoferromagnetic
standard. THEDAILKEEWhas calibrated with a standard weight. Sample schny Bier 8%%?8rmed at

10C/min. from MNXsd: RE0HQue aphpteswisopfiace ehihte anpiste rsadhp el pamt previoudilyiired on the

TCiA balance. Imrmﬁéng%ﬁ%ig @a%%%ﬁimm{ﬁl%ﬁw&f&ﬁ%%@%w%%mm ughsdl Analysis 2000
software, version 4.1D, Buijld 4,1.0.16. Ex e 14: Vapor Sorption Analysis. 10 oscopicity was
measured usinﬁcﬁl‘lﬁ%}e%%r%fépsetlrﬁéi%roer%%%%é yr%aerfp‘(ﬁ'. 810]%5153% ion; @(&fﬂ%]fé—f%‘gghe sample was
placed as-is in a taredrsatmpieiholdef chthé&s/dosivalenieaciberssing dtu srdsmimeaddragnd 1% RH

for 20 minytes (I isathRIERIEBNEHRBSNER A2 C M thistans {2 0% Rk frembd 8% RH, up to 90% RH
and back to 10%.RH. Weight was.checked every 5 minutes. Consecutive % wej ange of <0.01%
o2 hours. whEHU B e e et Bt ety e 9% e

skilled in the arritiamecysiectyad Jafisvlatehoticenorien aderiotesnd b sttdlibhs aidtvariations to the

illustrative examplessetiosth hemingamdbarardaswitbact taparing fremwheispiitaf thedmyvention and
are, therefore, ¢considered .within the .of t 0.invention, All documents refe d ghove,
eiuding. bt B B A e e
incorporat®d hérenidmerefsrsmosrh therobindralr reseysarct pompsurdn E8Hpdtinddélected from
compounds of feaiieHdilaparc phapnacetiiciibhangeptdDiecsatislcSnbeatasibind hydhates thereof:

wherein: i_ii is 1 nl m]gtl%% a\ﬁ}!}%(gﬂ or CR; &5, or CR4; Rs is Ds-C7cycloalkyl; ar_md R1, R2,and R4
are each independently selecte from H, C1-C alkoxy, 01-05 alkyl, C1-06 alkylamino,

C-i-Csalkylsulfonyl, C,-05 alkylthio, carboxamide,
Example 11: Powder X-Ray Diffraction (PXRD).

15 Powder X-ray Diffraction (PXRD) data were collected on an X'Pert PRO MPD powder
diffractometer (PANalytical, Inc.) with a Cu source set at 45 kV and 40 mA, a Ni-filter to
remove Cu K § radiation, and an X'Celerator detector. The instrument was calibrated by the
vendor using a silicon powder standard NIST # 640c. The calibration was found to be correct
when it was tested with NIST #675 low-angle diffraction standard. Sarnples were prepared for

20 PXRD scanning by placing several milligrams of gently ground compound onto a sarnple holder
and smoothing as flat as possible by pressing weigh paper down on the samiple with a {lat cbject.
The samples were analyzed using a spinning-sample stage. Scans cover the range of 5to 40° 24.
A continuous scan mode is used with 2 step size of 0.0167° 28 Diffraction data were viewed
and analyzed with the X'Pert Data Viewer Software, version 1.0a and X Pert HighScore

25 Software, version 1.0b

Example 12: Differential Scanning Calorimetry (DSC).
Differential Scanning Calorimetry (DSC) was performed on a TA instruments, Inc. DSC Q2000
at 10 *C/min. from ~25 to ~210 °C. The instrument was calibrated 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 evenis {onset temperature, enthalpy of fusion, etc.) were calculated using the Umiversal Analysis
2000 software, version 4.1D, Build £.1.0.16.
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cyano, 03-C7 cycloalkoxy, C3-G7 cycloalkyl,haloalkoxy, C,-05 haloalkyl, halogen, heteroaryl, and
heterocyclyl, wherein said C1-05 alkyl and C1-05 alkoxy are each optionally substituted with one or
two substituenis selected from Cr07 cycloalkyl and halogen. 2. A compound according to claim 1,
wherein it is‘{f)gpwgb]r:ﬁﬁound according to claim 1 or 2, wherein Y is N. E?HW&@?%&"according to
claim 1 or 2, wheseiple1is URrdalGeavhpemizdiaghord{fiGA0.claim 4, wherein R1 is H or C1-05
haloalkyl. 6. A ¢RRAWNA,ACGALNG QLRI A WHERIBE! &3 HOFATILARIMAINL. ToA @F‘a@apound

according to any one of claims 1 to 6, wherein R2 is selected from hl, cyano, C1-06 haloalkoxy, and
C1-05haloalkyl! “1BH 4G A S HIGTRY B8t ARG RN SRETof WS I 5 RhBFSH B RS selected
from cyclobutykfeychohesgpktoydhopedtyl habe ayelopr opiratd. vAtc e nipdand-apbordimgpltosams one of
claims 1 t@ 9, whergiRrdnis i 1d=hERMBRLNY arcoygling égﬁay@%gégd%mrﬂoga@saw@rein Z is OR4.
12. A compound accor.din]g,]to%ain‘é&bl]g w erlein RT issellected from H, cyan, CI-Ce haloalkoxy, and
C1-C6 haioalky™ BN BT Scbrding 18e8Iaif Tt WRErSH A ﬁ’%@?é%fe‘&eﬁo%%?hégano,
trifluoromethoxysieaidetkifiinsreninnhlykis 2008 sdimpouresaocbiBuRpild 414l @ or 2, wherein RI, R2, and
IR4 are each independently selected from H, alkoxy, alkyl, C1-Ce alkyiarnino, C1-C6 alkylsuttonyl,

Cl-Ce aIkyIthloEcarbqg%m e oyano .03-07cycloalkoxy, CrC7cycloalkyl, haloalkoxy, CI-Co haloalkyl,

[1) ¢

halogen, hetercaxraﬁparl he?gpocycﬂ/‘ifo\'fvﬁélﬁ i $aid 01-C6 alkyl and C1-C6 alkoxy are each optionally
substituted witAlpEeseBueR YRS oRHeVIGBipe 4 Synaree mpitmetsaotring esa brerstatiaims 1, 2, and
14, wherein Ft s;aelectadftanpryeis hubdd eyclohexbieysipradiyd: angeyeiopiemd. 4 G-hgompound
according to any ong ofclaimscl b @ne.d SuhereinR s selecied Tem. N oane. ad BT Ce.

{ ,T}l d fg, in'RATs SBiected

& c':p Wwas 1R a a
halcancYl 17. A compound according to any one of claims 1, an wheréin

from H, cyano, r8 arifd GiamiiyiE v 6Bo0 R K eehbpeitind SédbidiNgiabt daivhackedrversd from
compounds of refiml@ddderaind phasipachutipalicaocepiablienea|iehrabratescand Mydraies thereof:

15 required before continuing to the next step.

Those skilled in the art will recognize that various modifications, additions,
substitutions and variations to the iflustrative 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.

102



P3 0 OH wherein: Y is N or CR.1; Zis N or OR4; R'is H or C1-36 haloalkyl; R2 isselected from H,
cyano, 0l-05haloalkoxy, and CI-C6 haloalkyl; R3 is C3-C7cycloalkyl; and R4is selected from H, cyan,
CI-Cc haloalkoxy, and Cr-Ce haloalkyl. 19.A compound according to claim 1, selected from
compounds of Forrnul (1k) and pharmaceutically acceptable salts, solvates and hydrates.thereof: R.
wherein: Y is N or CR1; Zis N or CR4; R1 isH or CI-Ce halcalkYll R2 isselected from H, cyano, '
01- -Cehaloalkexy, and C,-Cu haloalkyl; Rs is 0r07 cycloalkyl; and R4 is selected from H. cyan, and

CI-CE, halcalkyl. - 106 - 20.A compound arrordingo claim 1, selected from compounds of Formula
(1k) and pharmaceutically acceptable salts, solvates and hydrates thereof:
CLAIMS

. 1. A cnmpound satected from compounds of Farmula {ia) anci prarmacautnc:aliy
' acceptable salts, saivatas and hycrates thereof:

(i=}
 wherein:
mis
nistorz;
Yis Nor CRY
Zis Nor CRY
8% is CxC- cycloaliyt; and
R, R?, and F* are each independently satectad from H G-Ce aliony,
GG alkyl, C;-Cs alkytaming, C-Ge alkylsutionyl, GGy aliylthio, carboxamide,
cvano, C-Cr cycioalkoxy, Ca-Cr cydloaliodl, C.-Gg haloalkony, Cr-Cp haloalkyl,
© haingen, hetersaryl, and heterocyclyl, wherein said C.-Cy atkyl and C:-Cs alkoxy are
‘gach optionally substituied with one or two substituents seiected from

Cy&lgyc!naikyi and halogen.
2. . A compound accordiﬁg to claim 1, whareinnis 1.
3. A compound according {0 claiﬁ 1or 2,'wherein Yis R,
4, A csmpo_u'nd according to claim 1 ot 2, wherein Y iz CR".

EJ)

A compound according (o claim 4, wherain ]! is H or £,-C; haloalkyl.
8. A commound according to claim 4, wherein &' is H or ffucromethyl.

7. A compound accorging fo any one of laims 1 fo 8, wherain R*is selected from H,
cyana, C.-Cs halcalkoxy, angd Cr-Ce haicalicd.

B, A compound according to any ong of claims 1 to 8, wherein RY is setected from H,
cyane, rifluoromethoxy, and triffucromethyl,



wherein: Y is N or CR1; Zis N or CR4; R'is H or trifluoromethyl; Psis selected from H, cyano,
trifluoromettioxy, and trifluorome.thyl; Rs is selected from c-yclobutyl, cycloheiryl, cyclopentyi, and
cyclopropyl; and R4 is selected trom H, cyano, trifluoromethoxy, and trifiuoromethyl. 21.A compound
according to claim 1, selected from compounds of Formula (1k) and pharmaceutically acceptable salts,
solvates and hydrates thereof: wherein: Y is N or CF11; Z is N or CR4; Rl is H or trifluoromethyl; R2 is
selected from I-1, cyan, trifluaromethoxy, and trifluoromethyl; Rs is selected from cyclobutyl,
cyclohexyl, cyclopentyl, and cyclopropyl: and 1114 is selectee from H, cyano, and trifluoromethyl. 107
- 22. A compound according to claim 1, selected.frggn. compounds of Formula (Im) and
pharmaceutically acceptable salts, solvates and hydrates thereof: R3 | wherein: Pis selected from H,
cyano, C1-08 haloAHEP AR EETEEs b shrid RS CzvO7ayeIBakyEasAreompound
according to claimcysigaltGtextifrommys shmirpentd etﬁtﬁamtap@m) and pharmaceutically acceptable
salts, solvates and hydrates thereof: R3 0 OH

10. A compound according o any one of claims 1 to §, wharain Zis N.
11, A compound according to any one of clairas 1 to 8, wherein Zis GR®,

12. A compound according to claim 11, wherein 8*is selecied from H, cyano,
R T hainalkﬂxy, and C«,"Cs hah}alky].

13, A compound according to claim 11, wherein R'is selected from H, cyang,
triftuoromathioxy, and trifiuoramsthyl.

14.  Acompound according to claim 1 or 2, wherein /', B2, and &* zre sach
independently selectad from H, C-Ce alkoxy, Cs-Ss atkyl, Ci-Cy allviaming,
C-Gs alkyizsultionyl, C,-Cy alkylthio, carboxamide, cyano, Cs-Cy cycloatkoxy,
Ce-Cr cycloatkyt, Ci-Cp haloafioxy, C-Cy haloalkyl, halogen, heteroaryl, and
heterocyclyl, wheremn said C-Ce alkvl and C.-C; alkoxy are each optionally
substituted with one Gs-C- cycloalkyl group.

15, A cqmpaund- according to any one of claims 1, 2, and 14, wherein R°is selected from
cyclobuny, cyclohexyl, cyclopentyl, angd cycloprepyl,

16, Acompound aseording to any one of ¢laims 1, 2, 14 and 18, whersin B is selecied
from H, cyana, and G-Cs haloalkyl,

17. Acompound according to any one of claims 1, 2, 14 and 15, wharein R* i selecied
from H, oyann, and gifliuorometiny.



wherein: R2 isselected from I-I, cyan, trifiuoromathoxy, and trifluoromethyt; and Fe is selected from
cyclobutyl, cyclohexyl, cyclopentyl, and cyclopropyt. 24. A compound arnording to claim 1, selected
from the following compounds and pharmaceutically acceptable salts, solvates and hydrates thereof:
2-(7-(4-cyciohexy1-3-(trifluoromethyllbenzyloxy)-1,2,3 ,4- tetrahydrocyclopentaMindol-3-yOacetic acid
(Compound 2); (R)-2-(7-(4-cyclopenty1-3-(trifiuoromethyfibenzyloxy)-1,2,3,4-
tetrahydrocyclopentaMindol-3- -yl)acetic acid (Compound 3);
(3)-2-(7-(4-cyclopentyl-3-(trifluorornethyfibenzyloxy)-1,2,3,4- tetrahyctrocyclopentarb)|ndoI -3-yl)acetic
acid (Compound 9); 2-(7-(4-cyclopenty1-3- (trﬂ‘ romethyl)benzyloxy)-1,2,3,4-

hycl | 232 .
tZet(?(chy;r}(g Zp;g%ﬁgﬁﬁég?ﬁgﬁag @%ﬁ%&giﬁ%ﬁﬁﬁg ?‘?0&? ng@ oi: Or@y@a%etlc acid (Compound

17); 2-(7- ((E--cyclopentyl trif uoromethyl pyrl theth noxy ; ,3 4-
tetrahydrocyclopentafblinclol1-3- yfla cid ( Compound 19);
2-(7-(4-cyciobuty1-3- (trlfluorometh %

ydrocyclopenta[blindol-3-yhacatic acid
(Compound 21); and 2-(7-(4-cy Iop opy1-3-{ a3 Rrenzyloxy)-12,3,4-
tetrahydrodyctopenta[blindol-3-y1)acetic acid (Cofpouhd 22). 13825 A compound according b
claim 1, selected from the following compound a ‘d harmaceutically acceptable salts, solvates and
hydrates thereof: 2-(7-(4-cyclohexyl1-3-(trifluo ethyl)benzyloxy) 1.2,3,4-
tetrahydrocyclope‘?ﬁ?ﬁ[ﬁﬁhdol 3- yltacetlc acid (Compound 2). 26. A compound according to claim 1,
selected from the followihi§ Eb‘i’hﬁ@und and pharmaceutically acceptable salts, solvates and hydrates
thereof: (R)-2-(7-(4-cycl8pehgLZR{trifluoromethyl)benzyloxy)-1 ;2,3,4-
tetrahydrocyclopentalbfiRtis|¥8eylfacaticameisy(Compound 3). 27. A compound according to claim 1,
selected from the followiRtscaseprumdran] ghamtaceytisabkacseptabl qgaigﬁ,@qjyates and hydrates
thereof: (:9)-2-(7-(4-eyedapentyicB-AttiupeprnethyDbenzyloxy)-1.2,3,4-
tetrahydrocyclopanta[b]Indeﬂsééw@@ﬁswesw@n@gugeﬁacgﬁ AR AFCording to claim 1,

selected from the following compound and

18. A compound according to claim 1, selected from compounds of Formuia (1) and
pharmaceutically acz:aptabie salts, solvates and hydrates thereof:

l’@j@%

wherzin:
Yis N or GRY;
Zis Nor CR% _
R'is H or Ci-Cy haloalkyl;
R*is selected from H, cyano, £,-C, haloalkexy, and C,-Ce haloalkyt:
R ig C-C; cyeloalkyt; and
R*is seiected from H, cvano, and C,-Cs haloaliyl.



pharmaceutically acceptable salts, solvates and hydrates thereof:
2-(7-(4-cyclopentyi-3-(trifluoromethyl)benzyloxy)-1,2,3,4- tetrahydrocyc,lopenta[Cjindol-3-yl)acetic acid
(Compound 12). 26.A compound according to claim 1, selected from the following compound and
pharmaceutically ar.-- .-teplable salts, solvates and hydrates thereof:
2-(7-(3-cyano-4-cyclohexylbe.nzyloxy)-1,2,3 ,4- tetr ahy dr ocyclopentaMindo1-3-y1) acetc. acid.
(Compound 17). 30. A compound according to claim 1, selected from the following compound and
pharmaceutically acceptable salts, solvates and hydrates thereof:
2-(7-((6-cyclopentyl-5-(trifluoromethyl)pyriciin-3-y1)&fethoxy)-1,2,3,4-

tetrahydrocyglopentafblindol-3-yhacetic acid. 31. A compound according to claim 1 selected from the
following con%pour’;%‘%ﬁludgg‘f%dsﬁ% ceuticali ag?:géﬁt‘é‘b geggfl?g? §%T‘\%%%g3r%?:ﬁ§ﬁ'f’é?é§qﬁ8peof:
2-(7-(4-cyclobuty1* -?Wi‘ﬁu%%?ﬁ@t FaV)- P es SV RS B Esiatbrindot-3-ypacetc acid

(Compound 21). A compound accordi K:I:im- 1, selected from the following compound and

pharmaceutically a=eptable salts, solyate ahg}hy ratesreotr;
2-(7-(4-cyc|0propyt-3-(trif|uorome’thﬁ‘IZOb@nzy OXY) 3,2 tetcapiydrocyclopentaNindol-3-y1)acetic acid
(Compound 22). - 109 - 33.A salt according to claw"I;gelected ffdin the iollovving salt and

pharmaceutically acceptable solvates and hydrates thefof: Calcium salt of
(R)-2-(7-(4'-cyc|opentyl-_3-(trif|uoromethyl)benzylox@’/’})l,2,3,4- tetrahydrocyclopenrarbiindo14-yl)acetic
acid. A salt a_ccordeﬂWﬁlaim 1, selected from the following salt and pharmaceutically acceptable
solvaas and hydrates thefédl or CRY-Arginine salt of (R)-2-(7-(4-cycloperrty1-3-(trifluoromethyl)ben
loxy)-1,2,3,4- tetrahydrocg/eldparitafindol-3-yl)acatia acid. 35.A hydrate a=ording to claim 1, which is:
D-Lysine salt of (3)-2-(7-@-ryelopaniplad-£tailkletrahydrocyclopenta[b]indol-3-ypacetic acid hydrate.
hyl)b nzyloxy)-12,3,4- 36As selvate aeemidipars, alim-dmudish issdERd:Rhangthylamine salt of
(5)-2-(7-(4-cyclopentyl-3+2is seiected irom cysiobutyl, cyclohexyl, cyclopentyl, and cysiopropyt; and

R’ is selscted from H, cyano, tifluoromethoxy, and tifiuoromethyl.

21, Acompound acmr&ing to ctaim 1, selected from compounds of Formulz {ik) and
pharmaceutically accepiable salts, solvaites and nytirates thereof:

R L2
o
. N QX
-

(i}
whareirn:
Yig N or ORY;
Zis Nor CR%
R' is H or trifluoromathyt;
R?is selected from H, cyanc, tiflucromethoxy, and frifluoromethy!;
R¥is salected from cycinbutyl, cyciohexyl, cvclopenivl, and cveiopropyl; and
R* is selected from H, cyano, and tifiuoromethyl.



(triftuoroniethy[)benzylOxy)-1 .2.3,4-tetrahydrocyclopenta[b)indoi-3-y9acetic acid acetonitrile solvate.
37. A pharmaceutical composition comprising a compound according to any one of claims 1 to 32, a
salt according to claim 33 01 34, a hydrate according to claim 35, or a solvate arcording to claim 36
and a pharmaceutically acceptable carrier. 38. A process for preparing a composition comprising
admixing a compound according to any one of claims 1 to 32, a salt according to claim 33 or 34, a

~ hydrate according to claim 36, or a solvate according to claim 36 and a pharmaceutically acceptable
carrier. 39. A compound according to any one of claims Ito 32, a salt according to claim 33 or 34, a
hydrate according to claim 35, or a solvate according to claim 36, or a pharmaceutical composition

according teeclainh 3z fpbuireaitarangthodder ihecdseatmant efihahisan-arAnmalbody by therapy.
40. A compound, galixhysiatenseiiate. s CARPQRILAR aceRding.iqElaig 39, for treatment of an S1P1

receptor-associated disorder. 41. A compound, salt, hydrate, solvate, or composition according to
claim 39, wherein said 51P1 receptd pciated disorder is: a disease or disorder mediated by
lymphocytes, an autoimmune disegsesQr-tisofder-aQ.i -@ ma ry disease or disorder, cancer,
psoriasis, rheumatoid arthritis, Crohn’s disease, frangplart rejectign, multiple sclerosis, systemic lupus
erythematosus, ulcerative colitis, type | diabetes 0 acr&. 42 ,A compound, salt, hydrate, solvate, or
composition according to claiherein said Si P1 re@a tor associated disorder is multiple sclerosis. 43. A
compound, salt, h‘xgg%%, solvate, or composition according to claim 39, wherein said Si P1 receptor
associated disorder is a picrobial infection or disease or a viral infection or disePsP. 44. Use of a
compound according to 3l GG AR P18"325 nledlip Selsrey i eaihanby sand hydrate
according to claim 35, oﬁsd%%?\‘%?téyél?@éﬁﬂing to claim 36, or a pharmaceutical composition according
to claim 37 in the manufacture of a medicament for the treatment of an 51P1 receptor-assoated
disorder, Ug& accoehimgagndlatseaing jotuizismlsaiibSeP tosceptorassadiftedulishrlents: a disease or
disorder mediatebbyrivampliosiesyepditaiaim snesthis aasaai-gigordessan inflammatory disease or
disorder, cancer, psoriasis, rheumatoid.arthritis, Crohn's disease, transplant rejection, multiple
sclerosis, systemic lupus erythematos Icerative colitjs, type.l diabetes or acne. 46. Use according
to claim 4-4, wherein said 51P1 regepivrassotiatthgi i

to claim 44, wherein said Si P1 receptor associa G
viral infection or disease. H

wherein: _
R*is selected from H, cyano, mifiuoromethoxy, and triflucromethy; and
R*is selected from cyclobutyl, cyciohexyl, cysiopentyl, and cyciopropyl.

24, A comnountd a:x:arding' to claim 1, selected from the foliowing compounds and
pharmaceutically accepiable salfs, sovates and hydrates thereof:
2-(7-{4-cyclonexyt-3-(irifluoromethylbenzyioxy)-1,2,3 4~
tetrahydocyclopentafblindol-3-yhacetic acid {Compound 2);
| (A)2-{7-(4-cyclopenty3-(irfiuaromathylibenzylosy)1,2,3,4-
tefrahydrocyclopentalblindol-3-yliacetic acid (Compound 33;
{B)-2-{7{4-cyciopentyi-B-(triftuoromethyhibenzyioxy)-1,2,3 4
tetrahydrocyclopentaibjindot-G-yhacetic acid (Compound 8);
2-(7-{4-cyciopeniyl-3-(itifluoromethyl)benzyioxy)-1 2,3 4-
tetrahydrocyclopentafblindol-3-ylacstic acid (Compound 12);
2-(7-{3-cyano-4-cycichexylbenryioxy)-1,2,3 4-
tetrahydreeyclopentalblindol-3yhacetic acid (Compound 17);
' 2-{7-{{E-cyclopantyl-S-(trifluoromathylipyridin- 3-yiimathoxy-1 2 3,4~
ierrahydrocyclopentalblindol-3-ylacstic acid (Compound 19);
2-(7-{4-cyciobutyl-3-(trifluoromethylibenzyioxy)-1,2,3 4
tefrahydrocycloperiafblindol-3-yhaceiic acid (Compound 21); and
2-{7-{4-cyclopropyt-3-{irifuoromethylbenzyioxyl-1 2,3 4-
terranydrocyclopentalbjindat-3-yijacetic acid (Compound 22).
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A compgund according 1o claim 1, selected rom the following compound and

prarmaceutically accepiable salts, solivales and nydrates thersof:
2-{7-{4-cyciohexyl-3-(tifluoromethyhbanzyiony)-1,2.3 4-

tefrahydrooyclopartablindob-3-vijateiic aod (Compound 2).

A compound according to claim 1, selected from the following cumpound and

pharmateutically accepiable salts, soivatas and hydrates thereof:
(R}~2—(7—(4~cyciapentyl—s-{hiﬁuaromeﬁ'ly!)banzyicxy)-t 2.8.4
tefrahydrocyclopentalblindol-3-ylacetic acd (Compound 3}

Acompound according to claim 1, selected from the foliowing compound and

pharmaceutically acceptable salts, solvates and hydrates thereof:
(S}-2-(7-{4-cyclopentyl-3-(friflucromeathyl) benzyloxy}-1.2,3 4~

tetrahydrocyclopentalblindel-3-yljacstic acid (Compound 8).

A compoung geearding o claim 1, sslscted from the following compound and

pharmaﬁauﬁmlty acceptable salts, solvates ang hydrates thereat:
2-{7-(4-gyciopentyl-3-{riflucromathyhbenzyloxy)-1 2.3 ,4-

fetrahydrocyctopemalbiindol-3-yhaceiic acid (Compourkd 12).

A E:nmpound according to claim 1, selected from the foliowing compound and

pharmaceutically sceeptable salts, soivates and hydrates thereol:
2-(7-(3-cyano-4-cyclohexylbenzyioxry}-1,2,3,4-
tetrabydrocyciopentabiindol-3-yijacetic anid (Campound 17).

A cornpound according to clatm 1, selected from the: following compound and

pharmaceautically acceptable salts, solvatas and hydrates thereal
2.{7-{(6-cyclopentyh-5-iriflucromethylipyridin-2-ylimethoxy)-1,2,3 4-

tetrahydrocyclopentablindat-3-yljacefic acid.

A compound according to claim 1, selected from the foliowing compound and

pharmaceutically acceptable salts, soivaies and hydrates thereoh:
2o{7-(4-cyciobutyk-3~{trifluoromethyl)benzyloxy)-1,2,3 4-

iranydrocyciopantalblindok-3-yhacetic acid (Campound 21},

A compound according to claim 1, selected from the following compound and

pharmaceuiically acceptabie salis, solvaies and hydrates fhersof.
2-{7-{4-cyclopropyk-3-(iriflucromethyllbenzyloxy)-1,2,3 4~

tetranvdrocyclopentafblindot-3-ylacefic acid (Compound 22).
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A salt according o claim 1, selecied from the following salt and pharmaceutizally
acceptable soivates and hydrates thereof:

Calcium sakt of (R}-2-(7-(¢-cyclopentyh-3-(irifluoromethylibenzyioxy)-1,2,3,4-
tetrahydrocyclopantalblindol-S-yhacsetic asid.

A salt according fo claim 1, ssiested from the foliowing salt znd pharmaceutically
acceptable solvates and hydrates thereoh:

L-Argining salt of (R)-2-(7-{4-cyclopenty}-3-{irifluoromethylibenzvioxy)-1,2,3 4-
ferahvdrocyclopentalbiindol-3-yliaceiic aoid. -

A hydrate according 1o claim 1, which is:

- B-Lysine salt of (5)-2-(7-(4-cyclopentyt-3-{Fifiusromethylbenzyvioxy)-1,2,3 4~
tairahydrooyelopernalblindol-3-ylyacetc acid hydrate, - '

A sotvste sooording to claim 1, which is;

~ (A)-1-Phensthylamine satt of (5)-2-(7-(4-cyclopentyt-3-
(rrifiucromethylibenzyioxy)-1,2.3,4-etrahytirocyciopentalblindot-3-vijasedic acid
acetonitrile sotvedta. -

A ptj'tarmaceutic:al compasilion comprising a compound according to any one of
claims 1 1o 22, & salt acoording 1 claim 33 or 34, a hytrate ascording fo claim 25, or
2 solvaie according to claim 38 and a pharmaceutically acceptable carrier,

A process for preparing a composition comprising admixing a compound according to

any ane of ciagims 1 o 32, a salt according to claim 23 or 34, a hydrate according to
claim 35, or & solvate according to Gaim 38 and a phanmaceutically acceplable -
carrier. '

A compound according fo any one of claims 1 to 32, a salt according to ciaim 33 or 34, a
hydrate according to claim 35, or a solvate according to claim 36, or a pharmaceutical
compoesition according to claim 37 for use in a method for the treatment of the human or

animal body by therapy.

A compound, sal, hydraie, solvate, or compesifion according to claim 28, for
treatment of an $1P1 recepior-associated disorder.
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A compound, salt, hydrate, soivate, or composition according to claim 38, wherain
said 31P1 receplor associated disorder is: s disease or disorder mediatag by
lymphocyies, an autvimmune disease or disorcer, an inflammatory disease or
disorder, cancer, psoriasts, rheumatoid arthritis, Crohn's disease, transplant

refection, multiple sclerosis, systernic lupus arythematosus, uicsrative colitis, type |
diabetes or acne.

A compound, sall, hydrate, solvate, or composition accomimg to claim 39, whersin
said B1P1 receptor associated disorder is muliinie sclerpsis,

A compound, salt, hydrate, solvate, or composition according to claim 39, wherein
said 31P1 recepior associated disorder i$ a micrabial mfactmri ar disease or a viral
infection or dissase.

Use of 2 compound according 1o any one of claims | © 32, a satt according o ciajm

33 ur 34, & hydrais aceording 1o claim 35, or a solvate according to claim 36, or a

pharmaceutical composifion according to claim 37 in the manufacture of &
medicament for the treatment of an S1P1 recaptor-associaisy disordar,

Use scoording to claim 44, wherein said 51P1 receptor gssocialed disordsr i a
disgase or disorder mediated by lymphocytes, an autoimmune disease or disorder,
an inflammiatory disease or disorder, cancer, psoriasis, theumatoid arthiifis, Grohn's
disease, fransplant rejection, mulfipis sclarosis, systemic lupus erythematosus,
ulcerative coiifis, ype | diabetes or acne.

Use according to claim 44, Wherein saidd 51P1 recepior associated disorder i
mulfinle ecigresis,

Use according to claim 44, wherein said $1P1 receptor associated disorder is 2
ricrobial infection or dissase or 2 viral infection or disezsa.



