WO 2009/117095PCT/1iS2009/001688 MODULATORS OF THE PROSTACYCLIN (PGI2)
RECEPTOR USEFUL FOR THE TREATMENT OF DISORDERS RELATED THERETO FIELD OF
THE INVENTISRZHE B¥ésent invention relates to certain compounds of FsrTifa0(Ta)asid

pharmaceutical commBitionsdxey el that praosiate the activit oitke PRI feesripm Gammppyrds of the
present invention and pharmaceuticﬁjlg e 1] ) jrec 0.neth useful in the
treatment of: pulmonary arterial hyperte%smn%%%;ﬁl}(;%%&agtﬁ%m;&a i iSPgE%?%AR associated
with: a collagen vascular diease, a congenital heart disease, portal hypertension, HIV 10infection,
ingestion of a drug or toxin, hereditary hemprghagiotetangiesiasiaygrlenectomy, pulmonary
veno-occlusiye disease ¢y QRA.rpUIMANAN. capllan.nemangiemalosss, (HEFL PAR Wit significant
venous or capillary involvement; platelet aggregation; coronary artery disehsé: my&%?&a‘”r infarction;
transient ischemiCURRRSKIRA FiFfse v ke deieisehsisc e MUBRPOR, trgentes tSrmpiundt b iftamithation;
blood clot formatigtvintian adgieplasty i CanapanidypRss. t beurgendindivdual Qi andgadividual
suffering from atrigl fibrillation;,athe MRosis; hrmﬁlgir,a mptom, thereaof; a diabetjc-related
disorder such as diabetic pé?%heraﬁl%%pa%ﬁy,ﬁ%% icn i)hds% aagt cy?ér93 dégngﬁ?ﬁﬁgﬁ&&hy;
glaucoma or othePaRSEEHhiREBpaciviasculn dHemriHravcais pratdisresnypertamioemsinfidiiation;
psoriasis; psoriatin&etiitisigresamoataich asthitis; Krehins diseanepitansplrohieiaslion:eamtiple
sclerosis; systemig|upi5- 208/ BMASUS.SRbiaeRlve,colils: Atherosclerosis: acpe type 1

b el i e S A e

diabetes; type 2 diabetes; sepsis; and chronic obstructive pulmonary disor

BACKGROUND GOfFr B fEERFT CFROBY Bstarllannimt iy satelisisiprmreaation eprvaerfratrrarachidonic
acid through the 2beysionyygedisisefpatiowaynitds spotantyasodigiar saatpielifaratiwpeamisthrombotic
and antiplatelet a thatqediates| ISt ¢ WRiQtein-coupled receptor (POI2
receptor; e.g,, hurgn{?';{%]jy POI2. regép%%‘r} %ﬂ%ﬁgﬁﬁ)ﬁo}&%%%%%ﬁé%NQP%B&%%%LC%R%) gfléerg_e‘ttpﬁ’greof). Itis
known that the bifti#GYoRBETR(8F Binedividyal gufisshadamevel 5 ietuion clhaadrerbosipmymith the
Gs protein and increasewinttcalidjarichddRrigaedsli{Gee, ooy asthia@nrgeate-aphd@teioRitehem.

Biophys., 2006,4%4;80:88 Yhrop- By BRaRBLY AdETIALAYPELERSI08- (RAR) & fesbieatening disease
characterized by ?ggro ressive Céﬁulmonar vasculopathy leading to right ventricular hypertrophy. Right

heart failure occuP 1P TR (HE AT aLP By St R R R Y LB ST  alrar 56 3P Effative effects
on the pulmonaryrasetadathes Gobnisdurrdadrieion njpatens:vifle RIARstoRypanadiwith normal

35controls. Exogeraks-AGRINsIBliaRef ROy SR anAnales of prasiagyelinge» anagonist of
the POI2 receptOrgehas_ gedc'\ﬁo}me.an irggortant strate%gé;%he géatment of PAR. (See, e.g., Tuder et at,
Am. J. Respir. Grit Poara MadH 4G5 18 AHgDend GribeBt at, . Am. Coll. Cardiol., 2004,
43:135-248; Rosenzweig, Expert Opin. Emerging Drugs, 2006, 11:609-619; McLaughlin et al.,
Circulation, 2006, 114:1417-1431; RosgakiRiazk SUiRDR$S T8a giahy ReREn96:527-541; Driscoll et al.,
Expert Opin. Pharmacother., 2008, 9:65-81.). .. Trepostinil iloprost are FDA-approved analogs of
prostacyclin which, like p%%%ﬁ%" §%ﬂr§? are h *&ﬁﬁgf’é%%@%?‘ é%n;g"c%%g °§‘r?°6‘ﬂ%ﬂ§/‘-%ﬁﬁ%‘égléﬂﬁ|og of
prostacyclirtappréVaerrEthemssient &f FRROvamsdriob attiptiseralied seibtrathotidendhe treatment
of PAR in EuropesafislititaegkiSthdhibbatiy ae JfioAs- appiepad-torgs prastacyplivy s dhadest studied in
PAR patients. The.aRpipXal,anaual cashel keaig BARWINBSR g0 P $35,00 18,200,000
depending on the dose. Atpresent, many experts consider intravenous prostacyclin o Be the most
reliable agent for {iaMBgiRg e pRACEPAFCHAE AtRESNE t6mesh okt ReiRirrscptopienstatsyclin,
intravenous treatrueptiis ecnplicatethisin the nerdséonaraentinteasiniisionsationteare atrisk for
potentially fagal reggy_rgi&ﬂm%%ﬁx@%@%j@m@g}e infusion is abruptly disrupted, as well as

significant risk of catheter-related comglicatlons‘ including sepsis. (See, e.g., Rosenzweig, Expert Opin.

Emerging Drugs, 2006, 117808 fEcRUBRILTSCHR pER OplHe Bresmaedtiverse SO BIZIHT 2265;

Strauss et at, Clinr@restvivielthoR007s280p2RyIdatiRyriscightetatidipaybpiph) Bagn aentierr2008,

9:65-81.) occurs if left untreated. Prostacyclin, which has vasodilatory and antiproliferative effects on the
pulmonary vasculature has been found to be low in patients with PAH compared with normal

35 controls. Exogenous administration of prostacyclin or an analog of prostacyclin (i.e., an agonist
of the PGI2 receptor) has become an important strategy in the treatment of PAH. (See, e. £,

Tuder et al., Am. J. Respir. Crit. Care. Med., 1999, 159:1925-1932; Humbert ef al, J. Am. Coll.



There is considerable interest in developing prostacyclin analogs (i.e., agonists of the PG12 receptor)
for use in the treatment of other diseases, such as atherothrombosis. Developing stable, orally-active
analogs of prostacyclin (i.e., stable, orally-active agonists of the PO12 receptor) is a rate-limiting step in
achieving this goadrtsele 260g, 4Analiart L RakeZuai MegeCOpim ER0Qh Bt 67006 69:cAvahart et at,
Circ. Res., 2008,\Maf, 6;5RuP,ANeAd QL RIIBh S C}‘g’gﬂk1”‘7’5-1'5‘35*;‘%é%ﬁ&%‘é%%&‘fﬁ%&%%%%%@“-

SUMIVIARY In a Tirst aspect, there is provi a compound selected from compounds’‘of Formula
(X111a) and phatfradetittc AR etcd plabieeaiteisdlaacaher hfffatesidreof: 0 (XIfla) wherein:
R'and R2 are each indepgodentycitpeieddoma Hpfo@8 alkyhsanans-hateraasy|iberein CI-C6
alkyl, aryl and heter. r jQnall ituted with.one or twq substituents, selected,from:
CI-Cs aony, o B B e o R R e
selected from H ERdPET05 8kl FARHIR Japan Rk s &dltfoneisorionimbrp@men 30 B4 H in
1-carboxyethylaminepclmeBiboxysd-onanridine Putylaping. BiamiNfoteeatho R/ 43-0X0 BEaRM aming,
1,2-dicarboxyethylamina,, 1-carboxy-2-mercapt. laming..4-amjno-1:carhoxy:4-0xo lamino,
3-carboxy-1-car6%%?a{ﬁ'§[rr)k}%%p ?rﬁmd"? car agﬁ%ﬁg#%éﬁr?&}i-cg%%%ﬁﬁ.%{’.?j}gg(é %i%ﬁgﬂylamino,
1-carboxy-2-metfSRBRAAEAT s, Spseabb BBl et AR FAMAECEaRYIIOLE Ras oY pentytdhino,
1-carboxy-3-(meknsthioiprogidiaminaarkser iegicRephreayisthamioe wicareamrrelidin-l-yl,
1-carboxy-2-hydroxyethylamino,. 1-carboxy-2-hydroxypropylamino, . .
1-carboxy-2-(1H3rr?' oi%—“ﬁ’plg%ﬁgﬁﬁ n%?éﬁ/g%%r So%?)r/i} )(I-Y&E%%agg(gyﬁ?% rﬁ?/rgae%%@qglﬁﬁfhsom%sdo o
1-carboxy-2-metR$spsiyrattitib for potepiigiy éiaiabaupberimeareyibyprovidied i halmisidefined above
selected from thedelawingsalts andphasmacantically accepahiasobaiasandwaaigs dsreof:
sodium 2-(((1r,4Q:-4-((diphenylcarbamoyloxy)methypcyclohex hoxy)acetatel sodium
2-(((1r,46-4-(((4- ‘%%%hgﬁif pﬁ&%%éﬁ%%o%%%%ﬁﬁfg&%ﬁé%%@%@(ﬁ eé%te‘f%’t‘e‘f{pm sodium
2-(((1r,46-4-(((4-fresroprEnsAyipie YD o BAMEyox Pathe Royeisheksiyivitha38pacstatd: 142, sodium
2-(((1r,4r)-4-(((3-Driesepheny bipbe nyhicahamoyinsy ) roethyl yclohexyl)methoxy)acetate ;
magnesium 2-(((1r,4t)-4-a(3-fluoroqhenylXphenyl)carbamoyloxy)methyi) cyclohexypmethoxy)acetate;
potaseim 2- (1 1 414 b O R i mcetate
and calciumPE( 15 Lo APB H Bt S HEATIRTH N Vi Siteaprby IR Prademthrombosis. Developing -
cyclohexyl)methewy)aceiaieactive anzlogs of prostacyclin {i.e., stable, orally-active agonists of the PGI2

receptor) is a rate-limiting step in achieving this goal (see, e.g., Arehart et al., Curr. Med.
Chem., 2007, 14:2161-2169; Arehart ef al., Circ. Res., 2008, Mar 6 Epub ahead of pring), as

well as m the improved management of PAFL

SUMMARY



In a third aspect, there is provided a solvate or hydrate as defined above selected from the following
solvates and hydrates: sodium 2-(((1n4r)-4-(((4- chIorophenyl)(phenyflcarbamoyloxy)methyl)
cyclohexyl)methoxy)acetate hydrate; sodium
2-a(1r,4r)-4-a(3-fluorophenyl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetate hydrate;
magnesium 2-(((1r,4r)-i- g Sreianeshahgiy(shreoyified dammmpdoxy saietiyt) foyol obexsylinastbioxy)acetate
isooropanol solvasenula fikaasiiphadtediba- dé3dhissrpbary ioapy hearkamaxyioxy)methyl)
cyclohexyfimethgyyiagetate isopropanol solvate; and calcium
2-(((1r,41)-4-a(3-fluorophenyl)(phenyficartramoyloxy)methyl) cyclohexyflmethoxy)acetate isopropanol
solvate. In a fourth aspect, there_js prgvided a crystalline form of a compound as defined above,
selected from: sodium 2-(alr,4r)-4-a- r l)(phenyficarbamoyloxy)methyl)
cyclohexyfirnethoxy)acetate. In a fiffh aspect ISP \oylbl\ed a crystalline form of a compound
as defined above, selected from: 2-(((1 '
r,46-4-a(4-chlorophenyfi(ohenyl)carbamoyloxy) fﬁ)ggcyclohexyl) methoxy)acetic aC|d (Compound
22). In a sixth aspect, there is provided a pharmaceutlcal composition comprising: a compound as
defined above, a‘¥2# %8 defined above, a hydrate or solvate as defined above, or a crystalline form as
defined above; and a p%méé&&i@&#h@m@ﬁaﬂleﬁmd&eued invra: seventh aspesatytBare is provided a
process for prep&ﬁg@@nmp@&iﬂmjmwsia@[admﬁbﬂ@oﬁ@%@é’é&?ﬂoﬁﬁdﬂﬁﬁﬁ@&b@ﬁg@ a salt as
defined above, aKlEAtEoP oo REiARAIB TR BDAVRRE ASTYRIANE e a5 drfined above; and a
pharmaceutlcalIy@c@eggg}tgﬁcg@rr@rc haidRIRN S asREC there is provided a compound as defined
above, a salt as define drate or Solvate as defined above, a crystalline form as defined
above, for use in a me% eat ent ?Ltheg rgan or animal body by therapy. In a ninth
aspect, there is prowde d 3{}%’ 4%\t as defined above, a hydrate or solvate
as defined above, a cry élﬁ?ée%?%ﬁﬁﬂd%eﬁﬁg%%%%%TrFéi'fPﬁéYﬁﬁd’iém@dulatlng the activity of -
a PGI2 receptor. 1‘03%%‘&“@13@15‘@6?%%% panided sxompdumxbpepdined above, a salt as
defined above, a hijdiiaaborysihyimias defisrbdxakiove;raaptystajineiform as defined above, for use in a
method of agonizmewmmpmxobumsaram:eImﬁb@smﬁibmg@d@eﬁ%m% a compound as
defined above, a@a&tﬁo&&ﬁ&ﬁpt@ﬂwmbowa?ohyfi&a(@mrrﬁ@hﬁﬂeﬁﬁ)% jgdRpove, a crystalline form as
defined above, for.ggedp,2mrEROE Al ERHEISULEEHH Q? r‘;ﬂatgrlal hypertension). Ina

twelfth aspect, therg is. pro ne as defined above, a hydrate or
solvate as define abrg v XEQSSL% pgl ‘?‘%Qﬁgxg %1 3'i‘lor 3?(509'?"5’{8 "freatment of: idiopathic

%J orm

PAR; familial PA ass ﬁl‘é Sgwgégﬁy\vgigmdry&lsease selected from: scleroderma,
CREST syndromé 5\7%? IO GEPBKER PHERHYRIBRY @FfiitRis, Takayasu's arteritis,
polymyositis, and &é’ﬁ%ﬁ'l%ﬁﬂ@“‘ 3yl cibeibwit ¢ dngenivahegittidemie setected from:
atrial septic defedt¢ASE¥y-ereilyitarmeptindefect (V,SD) and patent ductus arteriosus in an "
individual; PAH associated with portal hypertension; PAH associated with HIV infection; PAH

associated with |ngest|on of a drudg or toxin; PAH associated with hereditary hemorrhagic
telangiectasia; In'a second aspect, there is provided a salt as defined above selected from the

following salts and pharmaceutically acceptable solvates and hydrates thereof:

sodium 2-{{{1 r,4r)-4~((diphenytcarbamoyloxy)méthy[)cyciohexyl)
methoxy)acetate;

sodium 2-({{1r,4n-4-(((4-chiorophenyl)(phenylicarbamoyloxy)methyl)
cyciohexvlymethoxy)aceiate; _

sedium 2-(((17,4n-4-({(4-fluorophenyl){phenyl)carbamoyloxy)methyl)
cycliohexylimethoxy)acetate;

.sodium 2-{{{1 r,4n-4-(({3-fluorophenyl){phenyl)carbamoyioxy)methyl)
cyclohexyl)methoxy)acetate;
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PAH associated with splenectomy; PAH associated with significant venous or capillary involvement;
PAH associated with pulmonary veno-occiusive disease (PVOD); or PAR associated with pulmonary
capillary hemangiomatosis (PCH). In a thirteenth aspect, there is provided a compound as defined
above, a salt as defined above, a hydrate or solvate as defined above, a crystalline form as defined
above, for use in the tFEBIRRSIID ALl S6rAH LSIELRsaRh B RS R RBE ARSI B tfary artery
disease, myocariishBRbeINCBaRRMHEIschemic attack, angina, stroke, ischemiareperfusion injury,
restenosis, atrial fibrillatimssisoct{ ot 4orid{bfivetrresd)jgrbsis)ateaotbyombosisyasthma, a
symptom of astbysshe:giphetiexgatedidjsotler, diabetic peripheral neuropathy, diabetic nephropathy,
diabetic retinopathy, glaysema QroWeLdseaseraiib fyshuiln ahRarBabintagsiar pressure,

hypertension, i@ﬁm@%\%eﬁgp%@g‘m@orianc arthritis, rheumatoid arthritis, Crohn's disease,
transplant rejection, multiple scléerosis, systemic lupus erythematosus (SLE), ulcerative colitis,

ischemia-reperfusion injury, restenosis, atherosclerosis, acne, type 1 diabetes; type 2 diabetes, sepsis

and chronic obstructivg pulReaRcHisRrdes fefdd)a solvald & FRarRe B REREShIRRre is provided the

use of a compo?té%%tgg gﬁqﬁ%@w%g%ag,lc&eassa%fwgpaggove, a hydrate or solvate as defined above,
orm as defined a 4 '

or a crystalline bove, in the manufacture of a medicament for modulating the activity
of a PGI2 receptor.  sodimmafi{tclerith-ag(iechitheshasyyprised tasusraba rasanound as defined
above, a salt aggefinsgiaharexadaueiateekgelvate as defined above, or a crystalline form as defined
above, in the manufa f~a 1% t g&gni i eptor. In a sixteenth aspect,
there is provideg tn) gsb%quéjég %Sé? )( S{%ﬁ g%rjned aﬂggré%@?é%%%%d%#}}ggn aebtg&, a hydrate or
solvate as defindd abov , OF a crystalline form. As defined above, in the manufacture of a medicament
for the treatment of PARE =T '(@é%ﬂfé’éHﬁiftﬁgw?ﬂéfaﬁ@%”ﬁp&ﬁ@éﬂ‘ﬁ!@wé‘Wﬁ*bompound as -
defined above, &¥Salte¥ esiiewy Es6Re SAYdRaCLPYYRIALe as defined above, or a crystalline form as
defined above, in the prsgRHaEErd 0.4 fetliSaimentiuryiErreaniembamagiopathedtiAH; familial PAH;
PAH associatedwithagphatienryyassataidisensas electast iam: scleroderma, CREST syndrome,
systemic lupus erythegaiaatis-(GLy thererrisishrahyilisnd AHREASASRIESiis=RplyMyositis, and
dermatomyositiyeioneRAH gg@[gtgvgggwgpgg%@eart disease selected from: atrial septic

defect (ASD), ventricular septic defect (VSD) and patent ductus arteriosus in an individual;, PAR
associated with portal hypertension; PAH associated with HIV infection; PAH associated with ingestion
of a drug or toxin; PARaseeeirtagyitiHaesedfanidaen erkagicd eand-esi@siidAReassociated with
splenectomy; PAR assegiated.with. significant venous or capillary involvement; PAH associated with
pulmonary veno-occlusive disease (PVOD); or PAR associated with pulmonary capillary
hemangiomatosis (PGPH4M&n({(1 7 »%(@itjﬁt%@ﬁﬂ?aﬂﬂéﬂﬁqﬂ&@'%'ﬁﬂﬂﬁd@ﬂ’ﬂ%@‘&se of a compound
as defined abovgsiehsayt)astefinedzbieve, a hydrate or solvate as defined above, or a crystalline form
as defined above, in the manufacture of a medicament for the treatment of a disorder selected from:
platelet aggregation, coronary artery disease, myocardial infarction, transient ischemic attack, angina,

stroke, ischemia-reperfli&8RFRRFCrdReEN SFO AR FEMARIES, BIo0e &ISPRRAARGS, dafsibsclerosis,
atherothrombos#boustisaiectadsypnptom of asthma, a diabetic-related disorder, diabetic peripheral

neuropathy, diabetic neR %%tmé{d%% 1 i QXy!%QHEQHH@iQ}E ﬂmﬁﬁ ﬂié?gﬁ e?f-lshe eye with

abnormal intraocutar regé re, hypertension, Intflammation, psoriasis, psoriatic arthritis, rheumatoid
arthritis, Crohn's”tﬁg@g&icﬁi%éﬁ %5}8%%%, ultiple sclerosis, systemic lupus erythematosus (SLE),
ulcerative colitis, ischemia-reperfusion injury, restenosis, atherosclerosis, acne, type 1 diabetes, type 2
diabetes, sepsis and chrersixtbiaspacti ke ihmopadptispraenaczofp) composition comprising: 2

compound as defined above, a salt as defined above, a hydrate or solvate as defined

above, or a crystalline form as defined above; and a pharmaceutically acceptable
carrier.

in a seventh aspsct, there is provided a process for preparing a composition
comprising admixing: & compound as defined above, a salt as defined above, a
hydrate or solvate as defined above, or a crystaliine form as defined above; and a
pharmaceutically acceptabie carrier.
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One embodiment of the present disclosure encompasses certain cyclohexane derivatives selected
from compounds of Formula (la) and pharmaceutically acceptable salts, solvates and hydrates thereof:
wherein: and R2 are each independently selected from: FI, C1-C6 alkyl, aryl and heferoaryl,

wherein Ci-C6 alkyl, aryl and %ﬁ;[eroa&yltﬁre each ogtignal%/ substituted with, Oﬁe or two, substituents

selected from: C1-C6 alkoxy *Cl-Co alkyl, ARy Ei%’ Haloa E’&%‘*”&f _ S N ﬁ%ﬂ%’gen, Xis 0
or NR3; and RFERHEHB ARG EVRE aigPined Brrveniubialing rmasielass disclosure
encompasses céitafh Eydiehexamehen vhfivatnasieeitthe fomasampomad sasyrorierzeyXilla) and

- pharmaceutically acceptable salts, solvates and hydrates thereof: (MEM) wherein: 12.1 and R2
are each independently, selp@tesfamirareGelpfeRiddeyh aipnadaieiani abeseinsGilaeo alkyl, aryl
and heteroary! at cackspllanali-aubs st ulh ape arya.subRbARLE GRIealsd ram: C1-CO
. alkoxy, C, -C6 al b ar l, CI-C6 aI%alko?(ﬁ %J]lﬁ%G Q%‘?Ik&j an'g_d‘a cigéen; Xis 0 or NR3; R3 is selected
from H and C1- aﬁk;%f ana" 2 'Pf Oge(ie & e ! 'IB(@ 6%‘?%0{' -carboxyethylamino,
1-carboxy-4- guanidinobutylamino, 3-amino-I-carboxy-3-oxopropylamino, 1 ,2-dicarboxyethylamino, 1 -
carboxy-2-mercaptoethytaigitiogepathitierk caphosyed-axompylmhasojefined above, a salt as
3-carboxy-1carbefiyéatapropyiampinaecarhsiatn ethidansinab dvepshpetAri-dmidazriideyHethylamino,
1- carboxy-2-metyibubylagaino, he@Re4aHReI Pedaming,p-amino-1 -carboxypentylamino, 1
-carboxy-3-(methylthio)propylamino, 1 -carboxy-2-phenylethylamino, 2-carboxypyrrolidin-1yl,
1-carboxy-2-hydroxyethylamino, 1 -carboxy-2-hydroxypropylamino, 1-carboxy-2-(
IThindol3-yl)ethylamin®’ irlc?é%%”i{?-%s-?&’%%?é%ﬁp%ﬁs&%%ﬁw9%%‘6‘%&8 defiaph gppys. a salt
methylpropylanfadefineane @ biffatneeiMelprestainais sl & pestElinadmetadeinetmodulating
the activity of a #@N\eréeeptonbyroethtactitgeteesicsitoi-v(falaommnpotendidfytizeiprasant disclosure or
a pharmaceutical composition thereof. One embodiment of the present disclosure pertains to

methods of agonizing ROl freeaiot insenanting s iseniat Ul AcamBONAd plipe present
disclosure oragh rmaceutical composition thereo . dO e embodi nt? the present disclosure
pertains to methgﬁg% é’%r_%%%g‘r% i IS-PEI eSS ?HB?V|3§ Yecgrﬁ'aﬁgﬁaeaamrﬁgf&ﬁﬂﬁ o said
individual in neé@Merbise iRdhsEateaNy Effective amount of a compound of the present disclosure

or a pharmaceutical cqppagitiopAhereof One embodiment of the present disclosure pertains to
methods for the treatmgnt.of idipnathic PAH in an individual, comprising administering to said

individual in need therql, 3 (ockapeilisaly &fesliye amounela.campaund.ghine presep, disclosure
or a pharmaceutical composﬁon ereo; mbodiment of the present mscf:osure pertains to
methods for the%%%ém%%%ﬁ%ﬁ*ﬁi\’ﬁ‘Hﬁ?%%ﬁﬁ’gr\ﬂﬁﬁéﬂ%%ﬁ%@iHBE"&H?‘H?HE@FD{B% said individual
in need thereof, ERtHEARE FHEHF SPOETVESEM GRS EBMYeRIFRI of the present disclosure or a
pharmaceutical compd3ftibasgrsietsid wittomeosgfiiaimesit diserspretetiedisenysaralsentins to
methods for the degatmebbnveAtcass eepite defEth & &0llayepesedacidiseasdosuain imdividual,
comprising admingaigiiag to said individual in need thereof; a therapeutically effective amount of a
compound of the preSwmggggéggﬁ%%@m&gmposition thereof ~ One embodiment of

the present disclosure pﬁ@@%&&@gmmgfgg%tgﬁtment of PAH associated with a collagen

vascular disease sele from: s%%oqt%rm ndrtrgme systemic lupus erythematosus

a, CREST
(SLE), rheumatoid arthrltrs,alg'gﬁgfas vg rgé%iﬁls%m(ﬁ%%@é t?s,?gﬁﬂ’dennatqmyositis in an individual,
comprising administeriﬁé”t]oa%?&‘ﬁﬁ#/m& ﬁﬁ%@é)réf %%é@%ﬁ@gﬁgﬁﬁﬁﬁ effective amount of a
compound of the preséifiRIIBSHELM B HIRIFATAREMYical composition thereof.  One embodiment of
the present disclosure paraissoriatad it sitvifiprnticenese o CEPlaYdasoeredtwith a congenital heart
disease in an individuaR Ao aysusingdditinistenngryoveamddocivsiaaliae aec(Pi@Dealr a therapeutically
effective amount of a copwpessstRidbavRresaRdisglaspiamanbagaacesdicabopmposition thereof
One embodiment of the present disclosure pertains to methods for the treatment of PAM associated
with a congenital heart disease selected from: atrial septjc defect éﬁﬁ?D\‘; \e/ljentg[cglar se-ptiﬁ defect
(VSD) and patent ductisaiftbitsasasPartite R RO UERGFSHEPRERT & fie TGI8 SA mavidtal in need
thereof; a therapsistitied iapeftectiveleatacusolrie esfptiaiebrRedresaing LRIBsh esiing above,
pharmaceutical gamaositienitistreatt of a disorder selected from: platelet aggregation, coronary artery
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One embodiment of the present disclosure pertains to methods for the treatment of PAH associated
with portal hypertension in an individual, comprising administering to said individual in need thereof, a
therapeutically effective amount of a compound of the present disclosure or a pharmaceutical
composition thereof One embodiment of the present disclosure pertains to methods for the
treatment of PAkliassaciaiedantial ithd-ovtactiomsean ianivich etacr apgpiagsadrRinigieing-to said
individual in neegktheneqin wile apauHeaky aaciviaBRWKS asanRRUsH afibeueseat disclosure
or a pharmaceutigal.carppasiian theraaf » o QRS eRadiment gf-ihe;presenl disglogure pertains to
methods for the gi%%gtr&e etnofhlgﬂ-lngg 00|§]lquygg&iLnﬂg tlrggaqf a &%%g :j[ogqn In an |r§1d|V|duaI,
comprising administerin {5 Said. INdIvic ualin need't e?eo', ahl)Herapeu‘tic%fﬁ/oaﬁteéti%gué:r%%%nt of a '
compound of the%P&% ’iﬁﬁ?o%@% 5V ‘ﬁﬁ%ﬁﬁ%@pﬁldﬁ?%‘ﬁbgfﬁﬁﬁqﬁeF@Bﬁﬂem@%e embodiment of
the present disclPSaRTHERRIREIBATIRRBORAE IR Ha dPRERAT PRI Hiss SeriBs dirtebRreditary
hemorrhagic teldrayieganirgiprienintiliinscsngs SyrisadniimistaimipemsiisuinBiidual in need thereof,
a therapeuticallygttestivecalitioist i raizoeppdusdrofriby prasemistlisatbstreieraghanmaapeutical
composition thereefabete§ BpembrbunantabifepiesentidissiasuiRPeiAIBEAg Asheds for the
treatment of PAHrassggiated with splenectomy in an individual, comprising administering to said
individual in need thereof, a therapeutically effective amount of a compound of the present disclosure
or a pharmaceutical composition thereof One embodiment of the present disclosure pertains to

methods for the treatmeri, of Rabhassaciatedwith siapiicant vepars grcaniianiayglugment in an

individual, comprising administering o said individual in need thereof erapeutically effective
Emount of & conBRURC SIS LA o P Bl RS A e SRV R B one
embodiment of R HASISHNEISRRED Rs ARV BHE b a SR Rv e fanfeeduitivg headdiated with

pulmonary venochedRisReegisise (PVOD) in an individual, comprising administering to said individual

in need thereof, a therapeutically effective amount of a compound of the present disclosure or a
pharmaceutical compog{tiofitapte abpect, HBR RMROARSHEAIS: BIEsARL dadieidippertains to
methods for the é%%%?&jﬁ%?&? G%f’n%ésa%%ﬁ%ﬁ% %%Pe“&“é’oﬂ%% apillary %%‘\?e”%Pmcﬁ?%f (PCH) in an

individual, comﬁ{lsm%aa idual’in need thereot a therapeutic effective

inistering 1o 1D
amount of a co 't B&gﬂf‘ IEIBEIFEERS Bhamrdicelril (¥ RApChoA ﬁ@?eof One

embodiment of tf&3t€5ent disclosure pertains to methods for the treatment of platelet aggregation in
an individual, comprising administering to said individual in need thereof, a therapeutically effective

amount of a compoundo} KirdRAeRbEsIRsENe HoRiRRAFBase wHealBlestivadtreof  One.
embodiment of the presenh diSEIRRUESREVAIN - RENI AR AN J0adrRalaBal oL LotnaLyrtery

disease, myocaigial igrellon fiansie Shemic Atack, andlna, stioke, shemia, fepeiilsion njury
restenosis or atrial IBHIELOR i &an |hd|V|3uaﬁ comprising administéring to Said inaividual i need
thereof, a therapeutically effective amount of a compound of the present disclosure or a
pharmaceutical compo$itiotetsatesiith asmpet b delvitiediitise praterodivclosiies gefitaths to
methods for redabing theasisksaiditeacbtakicrmatiar v eshanginplefipdamag ALy dynassesurgery
individual comprisingeadatiniatarse ihsaihiadiriduabinmendharent & herramically effective
amount of a compound of tfheﬂ.g%eﬁs_nt disclosure or a pharmaceutical composition thereof One
embodiment of the pre'géor?t_a iSelostre pertains to methods for reducing the risk of blood clot formation
in an individual sufferirf@”f‘ﬂ‘ﬁ‘hpftﬁél fibrillation comprising administering to said individual in need
thereof, a therapeuticafi*afiseavaianwiihe 6preemRNGE Ot faSs-arleried B strerafgma.
pharmaceutical EGiapasitidranessybiemigueus piybimatesos (Fbprerrumalidieshréspertains to
methods for the Tegaiyasans afiatiierpsgreyosissiraat decdmateralosdisiprising administering to said -
individual in need thergef-extgtanesiianlly iigetital aaptokoss corey nomef thaipegsent disclosure

or a pharmaceutical SQRRPS U RIESdptic o608 fw@gcﬁﬂa%%%m&@mwe pertains to
an in

methods for the frgatment of atherothrombosis in Ividual, comprising administering to said
individual in need thereof, a therapeutically effective amount of a compound of the present disclosure
or a pharmaceutical composition thereof One embodiment of the present disclosure pertains to
methods for the treatment of asthma in an individual, comprising administering to said individual in
need thereof a therapeutically effective amount of a compound of the present disclosure or a
pharmaceutical composition thereof One embodiment of the present disclosure pertains to
methods for the treatment of a symptom of asthma in an individual, comprising administering to said
individual in need thereof, a therapeutically effective amount of a compound of the present disclosure
or a pharmaceutical composition thereof = One ebdbodiment of the present disclosure pertains to
methods for the treatment of a diabetic-related disorder in an individual, comprising administering to
said individual in need thereof, a therapeutically effective amount of a compound of the present
disclosure or a pharmaceutical composition thereof. = One embodiment of the present disclosure
pertains to methods for the treatment of diabetic peripheral neuropathy in an individual, comprising

administering to said individual in need thereof, a therapeutically effective amount of a compound of
thea nrecent diceclnciire or a nharmaceritical comnonceitinn thereanf One embhndiment of the nreceant



One embodiment of the present disclosure pertains to methods for the treatment of glaucoma or other
disease of the eye with abnormal intraocular pressure in an individual, comprising administering to
said individual in need thereof, a therapeutically effective amount of a compound of the present
disclosure or a pharmaceutical composition thereof One embodiment of the present disclosure
pertains to methods fo% treatmeg_t Q&?/dpertgnsion in.an individual, comprising administering to said
individual in need thereo aa%ﬁg?gﬁeeu\ﬁ% ?i‘ é'ﬁ’?étg?ﬁ!?u"nt of a compound of the present disclosure
or a pharmaceutical copnﬁ%b%ﬁ‘iﬁgrﬂw IV §iftibodiment of the present disclosure pertains to .
methods for the treatm@AtFERypakre Mo naaEindad o doaferiprtection against cerebral ischemia in
an individual, comprisiftdgdcssnittsdwjttchsesdiianividmalthaper itnglentsi therapeutically effective
amount of a compouncraHtaespreseniviiseieswremig pharmaceutical composition thereof One
embodiment of the presppt gisslastaaviesiainfimmetiadsiordbeHeataieahgfinflammation in an
individual, comprising @g\miggg&g}gdtgimimgh\g%%l_gggﬂg g_r&gfa&:gﬂagguéircslly efffective
amount of a compoun t t dis Or a pharmaceutical ¢ ion thereo One
embodiment of thg_ prggaﬁt%glg%%ﬁaz%]ew g’ééﬁ%ﬁ%%%?ﬁggg for the' ?}%ﬁﬁ%gﬁgg lfhﬂammatory
disease in an in%ﬂvf‘dﬁgﬁ ‘comprising administering to said individual in need thereof; a therapeutically
effective amount of a compound of the present disclosure or a pharmaceutical composition thereof

One embodiment of the,prcset Aisclasuie PRIAINS I DRSNS ok e salment &l anfatlameory

disease selected from: psariasis, psoriatic arthritis, eumago arthritis, Crohn's ése se transp’lant_

rejection, multip/d SIEOSHNEYARNiFe WS@&?%%?W&{S@&S f‘é[_\%’a _&Vgréﬁ\?ec%ﬁfﬁ ne orm: as
ischemia-reperfuliBremingyada ibn smeviasitre strrasiicapart Rijes takesatotpsiserdtabetes, sepsis,

chronic obstructiyg, wg@%ﬁ{ypgg@gpﬁg(.g&g&)! and.a %w &Qgggévmaﬁggpﬁg%g@dministering

to said individual, in nee .thgreof, %Qgr?aﬁae!utlcgtlrlg %ff(?c lve amoun of acam oun,{d of the' present
disclosure or a pﬁ%?ﬁ'}é%éfﬁl_c% Somposi |0'nrﬁf,ereol? » BORE %m odirment o ,Qr?)srgggﬁzf disclosure
pertains to the u&Lf ?BWB@%@B&W%@% BIOGGRSHE R T & HREAARR e BstHRRiBament for
the treatment of &YPPIgM et &ptyrenafakedaiissrgd disorndiahaisdiriehesf Beerpradiant disclosure
pertains to the usiabktccemipopativofitieeficestmuditiyosiaecinrthormtiautistase of thenegediedtiment for
the treatment of Bfddrmal ifinesmabpditsenrt afthagprekenidisetastiss, petinias todheitse of a
compound of thepiggantdisrlesiye-fdhe Manrbstuaef amedicanarily hadseairastef idiopathic
PAH.  One erahodiment-ot heiesent disslasuigRerainsdR iR uee-of A SOMBRHRY,pf the present
disclosure in the manufacture of a medicament f%ga ther agmi%gfaf%%'eﬁégy\sﬂ%l né embodiment
n scC

atheros SRS AIeS DSis an
of the presen osure in the

of the present disfgﬁ)%rd?gs ertains %0 the Useé)f gcom&&g}gg
manufacture of 2°HiBBIRHREHERSF FEIPEAMBRPEEP ociated with vascular collagen disease.
One embodiment of the present disclosure pertains to the use of a compound of the present disclosure

in the manufacture of a medicamentiesihe peatmentRiRothassoraied withasallagsnamsaniar
disease selected from: scleroderma, CRES sxndrome systemic lupus erythematosus (SLE),

rheumatoid arthritReeFekagRGreRmadiel @&'ﬁiié?%ﬁ%?%“rﬁ‘&t%%%?ﬁgﬁable Bhiesehfisditfient of
the present disclosdrarpehtasns: to the use of a compound of the present disclosure in the manufacture
of a medicament for the treatment of PAH associated with a congenital heart disease. One
embodiment of the present disclosure pertainsXo the use of a compound of the present disclosure in
the manufacture of a medicament for theRireat associated with a congenital heart disease
selected from: atrial septic defect (ASD), ventricular s¢ def%ct&SD) and patent ductus arteriosus.
One embodiment of the present disclosure [rtains to th c ound of the present disclosure
in the manufacture of a medicament for the treatment of PAH associated with portal hypertension.

One embodiment of the present disclosure pertains to & use of a compound of the present disclosure
in the manufacture of a %edri%}ament for the treatment of PAH associated with HIV infection. One
embodiment of the present disclosure pertains to the use of a compound of the present disclosure in

1

the manufacture of a mdHieathFertTerinimdrasnAtety sfrriimediisde win.inybstibrestandug or toxin.
One embodimentwafetai: presenmtdissiDsd Bepesiainarto-toe dpse-efiscompaundottagRiasent disclosure
in the manufacture of . i t forthe treatment of RAH assaciated with hereditary, hemorrhagic
telangiectasia. &%Jgglégn%%gqg?%%%? of t éef)zrlg%ex igié%gls@:ﬂé S(;E’rst%{i'r% gﬁ%aﬂcge%?éé%&%?ﬁp jund of the
present disclosurd&¥hi#esitanufacture of a medicament for the treatment of PAH associated with
splenectomy. One embodiment of the present disclosure pertains to the use of a compound of the
present disclosure in the manufacture of a medicament for the treatment of PAH associated with
significant venous or capillary involvement. _ One emlzodiment of the present disclosure pertains to
the use of a compound of the present disclosure in the manufacture of a medicament for the treatment
of PAH associated with pulmonary veno-occlusive disease (PVOD).




One embodiment of the present disclosure pertains to the use of a compound of the present disclosure
in the manufacture of a medicament for the treatment of PAH associated with pulmonary capillary
hemangiomatosis (Pcﬂ)is 0o ee bodiment of the present disclosure pertains to the use of a
compound of the present disclosure in the manufacture of a medicament for the treatment of platelet
aggregation. One BmpedisiehiortantEséntdigblosure pertains to the use of a compound of the
present disclosure in the manufacture of a medicament for the treatment of a PG12 receptor mediated
disorder selected from; coronbar / arter ﬁisease, myocardial infarction, transient ischemic attack,
angina, stroke, ischem|an-ef(§:6leﬂégl%rrl]t it PSP HBSISHISPRIREPABA ST cYelobsans Suat¥Ent of
the present discldstird fentaimmrontide efdewidagdiipalmnd phthepreseally diseloshirsdhsthelmanufacture
of a medicamergng)ﬁmtyse@gggggt of blood clot formation in an angioplasty or coronary bypass surgery
individual. One embodiment of the present disclosure pertains to the use of a compound of the
present disclosure in the manufacture of a mechament for the treatment of blood clot formation in an
individual suffering from atrial fibrillation.R\N embethment of the present disclosure pertains to
the use of a compound of the present disclosure in th @ ufagtur of a medicament for the treatment
of atherosclerosis. One embodiment of Rie presentdisclosure petains to the use of a compound -
of the present disclosure in the manufacture of a medicament for the treatment of atherothrombosis.
One embodiment of the present disclosure pertains t6#EUse of a compound of the present disclosure
- in the manufacture of avheeglicament for the treatment of asthma. One embodiment of the present

disclosure pertains to ge,ysq ofasompaurohibeisesdldispoeue e mandiasiue ol a

medicament for the treatment of a symptom of asthma. Ohe ‘embodiment of the pres%rﬁfdisclosure
all’jf

pertains to the V¥ G ecdmpbiindrBrankhpiassint dscrsbursinraie shaHiuat i enreeriedicament for
the treatment otebdiahaticerlatedreisarder. alkoxQ0eebedimantotihapressnt discloswarpertains to
the use of a com cﬂ%”i‘cg g;;_the present disclosure in the manufacture of a medicament for the treatment
of diabetic perip eral n%ufopathy. One embodiment of the present disclosure pertains to the use
of a compound of the é‘iéﬁs@rﬂrdﬁélosure in the manufacture of a medicament for the treatment of
diabetic nephropathy. g’ is Qre:emedimeatoithepresgnt disclosure pertains to the use of a
compound of the present di closut[rre in the manufacture of a medicament for the treatment of diabetic

retinopathy. One eMbSUAEhT BP 1 prosidtibersatte! FRrRORS Y et d GrR¥sSpound of the
present disclosgrennlitvdundmnufac tirenofoal rrertiicarenbforihietieatinddtcafglawdonaan other disease

of the eye with ghRGINALIAREUAN RIER U Emino. RBAPRONREL A e PLERRNL disclosure pertains

to the use of a compound of the présent disclosure in the manufacture of a medicament for the
treatment of hy SERERERIPPOPYIaEHG SAsBSHRR BhiRe hresemdedifdnrdsel et ineinrd of a
compound of the:presenidiselosiytenimihe-cadouiatiueehgbatmedicamenidon thatreatereniaho,
hypertension intended to.confer protection against cerebral ischemia. .~ One embodiment of the
present disclosureapé)?{ aingrrtlggtlﬁe ﬁ‘égrg?%aéngrwbgﬁﬁ%%ﬂgep 6?3@%[ disciostire ﬁ%oﬁ%y%(ém}lgd?élgture of a

medicament foth&trerehbufriaiifsation. | carboneldmiisdiprenyenine prexbetdisdibsudelpertains
to the use of a compaynchRbiheprsent disslaskigiButhrmantfiacture ehamedicament for the
treatment of an imj{a mat?g%.disease. One embodiment of the present disclosure pertains to the
use of a compoﬁﬁ of e’ pre%lg'nt disclosure in the manufacture of a medicament for the treatment of
an inflammatory disease selected from: psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn's

disease, transplant rejeatiomyRiRiE s pleraeisnSYSIEIG HRUR-C HIREMAOSHE (R ih Ligerative colitis,

ischemiareperfusion injury, restenosis, atherosclerosis, acne, %pe 1 diabetes, type 2 diabetes, sepsis,
chronic obstruct&Bu ﬁﬁ?)ﬁgﬁ];; m%@%abb%%ﬁﬁ%ﬁ%? S8FRI0s With 2 et ghiisSFEssR A ELRNt

disclosure pertains batheassecof @epmpouecebthe present disclosure in the manufacture of a

medicament for modugliog, G AR 83 REIR ISGRRIR berys QNS SRBRCIMEN O e prpsen
disclosure pertains to the use of a compound of the preseﬁt isclosure in the manataciure of a

medicament for &GBINZNG A PGIPG Beaptetor Witiheosnysdithdistioewie Prelssie distlosure pertains to
compounds of thepiesentdisciasidecfomusesin a method of treatment of the human or animal body by

therapy.

One embodiment of the present disclosure pertains to methods for the treatment of PAH
in an individual, comprising administering to said individual in need thereof, a therapeutically
effective amount of a compound of the present disclosure or a pharmaceutical composition

thereof.



One embodiment of the present disclosure pertains to compounds of the present disclosure for use in
a method of treatment of a POI2 receptor mediated disorder. One embodiment of the present
disclosure pertains to compounds,of e presen, disdlosurs for.use in.a method, of reaiment of PAH.
One embodiment of the presen Hjl_sc_o.sure pertains to compounds ofthe present diséis8ute for use in
a method of treadiviaitisFitid pathit@afial, conpéiambbdiiseaningftitreipiedaniudisciosdrigrerfains to
compounds of themseseatdiselesusafRnMsT Nanpatiedehirsatmentabiamilial ‘ﬁé%aceuﬁ&ne
embodiment of the present disclosure pertains to compounds of the present disclosure for use in a
method of treatHEMSHEANFESociated with a collagen vascular disease.  One embodiment of the
present disclosure pertainsitdbactmpoufids piethet gresentdisclosure ferhude fin anmetmenobfreatment of
PAH associated.wiifl, 2cqllagen vaseular diserseselerisddmnt.salgradsima GRER hayndrome,

systemic lupus erythematosus (SLE), rheumatoid arthritis, Takayasu's arteritis, polymyositis, and
dermatomyositi&2¢raressisalsrierdits srosntrbasivserindist 1B arespe difriestsccarmpeiimgecsithle present
disclosure for usenipaaitiaatietkert treatment of PAH associated with a congenital heart disease.

One embodiment of thS resen igniglgtl% re peretﬁiglssc os%?mgﬁlallgsg? %1; ettkﬁg (Pqes%nttdis{clostur Pf use in
a method of treatment of PAM associated With a congeniw eart disease selected from: atria septic
defect (ASD), vénas&itdrrsdptiecdiesseravspy dppssatent ddictidsehreripssiss adm@iseesnaiodiment of the
present disclosiuig pesainstecanpaungsafdhenresantidisclasuiefordss i metbod el treatment of

PAM associate .~V\(i1th ortal h gggrtensioq. Qne %r%]bofdiment of the present disclosure pertains to
compounds of the present YREBEHFEIEH (LB L REtE bf treatment of PAH associated with HIV
infection. One emadimendohdre Diesentdidcibsure peeriains tetbotn fotindsofthe ghiesent
disclosure for usgdnRemeihad af.peatknent efRAHAsseciMg WAL Inge stiRpT I dryg.or toxin.

One embodiment 9f th%&PresentkldiS(:tlosur%ﬁrt ins to compounds of the present disclosure for use in
a method of treHant SFPAR REIOESH Aty HSPERitg BT e PR g
embodiment of thé fsresértdistiosure ipdntaing, opmpoLads oftthe presedtrdistloslirenterd use in a
method of treatpgpt of RAKLRSSOAIGEWIED SRIGREHIMMnpounPBRIR BROJINENI QL Ihe Rresent
disclosure pertains to compounds of the present disclosure for use in a method of treatment of PAH
associated withP SRS VS BIe B CABMERY involvement.  One embodiment of the present
disclosure pertains to Campabntisaf tfehpresent disdlastyrpdaiitise inethsiethogoféseatmenraiPAH
associated Wt QAR SN8:RHPRE HURRARE (R Rl diuar HGSMROHMENNING Bigsert
disclosure pertains to compounds of the present disclosure for use in a nethod o reatment of PAH
associated withiili8ER eapitarphathsmgrotirathsiitrTrymouniohe wmbodidmd o asenpresent
disclosure pertainsiéeucospeuatsehihalRmesantdisdesure for use in a method of treatment of platelet
aggregation. One embodiment of the present disclosure pertains tg ¢ ounds of t esent
disclosure for use in a%n?lgeetehlr][(é)t)é’]gl 6?&@3%55 o ?tc&?g&r?gﬁ? 7 eariilS |sné€§}§%,srri$§ocea¥a?gﬁﬁrfgrp§‘ﬁ)%1, transient
ischemic attacksaffiared, vathokesnrsararmratrdipususisnidn oy pestewpdidefeatddibritationsr  One
embodiment of éheipaRsent st asd Ripariaing weompounds @i Hiapreseptdisclosurlanyss in a
method for the treatment of, bload clot foymation in an.angioplasty or coronary bypass. surger
individual. 5?11@:-9 1eri;ranl‘élé1 BAESt eéeﬁf’e%%ﬁfag%@%asﬁrgq{(gég%n Bnégmap%}l%?éigb%r ?%@%gé%g%
disclosure for udedasarmethpbaforatisetivelagmeasitpblbedadlot formation in an individual suffering from
atrial fibrillation.  Ougeemibedimant ofiihe REEseRLISHOSHEPEIRINRIR FemRouRds.af dhepresent

disclosure for use in a method of treatment of atherosclerosis. | One embodiment of the present
disclosure pert&i8t8'e Mgh‘fﬁ{@ PRSI AS SR UGErk SBP PR WHB TSP ettt
atherothrombosisneed t@reembodirmentbf thfepresentuliseieswreppestaif htpesempdiscidsief the
present disclosyre foruse.in @ mehed, afdiegtment of asthma.  One embodiment of the present

disclosure pertains to compounds of the present disclosure for use in a method of treatment of a
symptom of asthma. One embodiment of the present disclosure pertains to methods for the treatment of PAH

associated with HIV infection in an individual, comprising administering to said individua) in
need thereof, a therapeutically effective amount of a compound of the present disclosure or a
pharmaceutical composition thercof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH

associated with ingestion of a drug or toxin in an individual, comprising administering to said



One embodiment of the present disclosure pertains to compounds of the present disclosure for use in
a method of treatment of a diabetic-related complication. One embodiment of the present
disclosure pertaig.fa,Gomeeyts-QlaspresshLdidasiie lnuse ip A melnad of featment of a
diabetic-related aISOI‘ er.  One embodiment Q?t e present disclostire pertains to compounds of the
present disclos e R rPhaiaioticot ¢erazipdinn dieiabetic nephropathy.  One embodiment of
the present disclosuregrtains dmearppounds ot the pesani-disclosusadas Reeninameathed oin
treatment of diabetic reéino %th ne egnbodiment of the res(?gpé[fti%i*s%losure, ertains to

compounds of the SHESeRT disE e PSP AR RO B e KR SRR D G Hid8ase of
the eye with abtossrbinditidogulangrbsswd, 2 the@paarthocfiiTrent ofihvatprosentelisciosithe pertains to
compounds of the presRRlAsCIASUIR.fal SR 2MELead. ok iegkment of glaucoma or other disease of

the eye with abnormal intraocular pressure. One embodiment of the present disclosure pertains to
compounds of the preSEHtHREBEGR T 854S Heektsstr BFTreatiantthrds periefsrsment of
embodiment of ikegsederitidiptinsisepartainslto denpountsmefiheipreskatdistidsdredor use in a

method of ireatmentatyerenian ened (2 sR0ISr Arelealion ARl cetelialiseiemia, | One
embodiment of the present disclosure pertains to compounds the preseﬁt discfosure for use in a
method of treatRféftaTHiRahsaATRRSEion theyied embodiment of the present disclosure pertains to
compounds of the prespitegdisclnsuyre fomupecionadnethes ebireatmented ardnflameateny sisgase.

One embodiment.of the present disclosure pertaing o compounds af the present disclosure for use in
a method of tre&tment of an mﬁlammatory isease selected from: psoriasis, blg FAtE dthritis,

rheumatoid arthadtisnGioing 't dise asbyiden splmat thfestionthmaidpladtlefbsisysystemicflapus

erythematosus é&h&)mﬂéi%@Eﬁé%?eé‘&@%cﬁ%‘&&%@i%‘%ﬁﬁ%ﬂé&iﬁ&j%Hﬁﬁoéﬁﬁi&ﬁi%%é%ﬁatherosuerOSiS1 acne,
type | diabetes, type 2 diabetes, sepsis, chronic obstructive pulmonary disorder (COPD) and asthma.

One embodiment of th@‘ﬁr‘@%‘ﬁqi’df’@a8@3?9"5@?%%48%%6%%?&qﬁﬁdﬁ@éﬁﬁt%&%ﬂﬁp fofuse in
a me?hod of mogistating thichactivity of amacrmw@rea@ (E)f(e]:embmdiimmiﬁi@f_,tkmpf'ﬁﬁ@t disclosure
pertains to compaunes of the ﬁﬁ@%?&%ﬁlﬁa‘f'&%&é%%ﬁ?&%‘&?é%@réﬂé}ﬁgﬁigéﬁ&%ﬁgéﬁ%ﬁ&?g receptor.

One embodiment of the present disclosure pertains to processes for preparing a composition
comprising adnfi%iRy A e ohipoDiseest #Hslprasnt aiseisHsi shacpraitEdewrtally acceptable carrier.
One embodiment of therpresestigisglosureppatainsdosphareans v et RO SHIGRSFRMPISINY a

compound, saltasgxg@é%?f]s{%va e or crystaﬂine fowl of thet &reagghgggclosucﬁ?igyaq a Elharmaceutically

ulmo capi hemangio 0 i OMpris] .
acceptable carrier. e embodiment of the presen disciosure pertains to methods opﬁmdulatlng

the activity of a #GIPisicteptorty tehtseshi tvedrbemslor Mithrredripodfrdisatmhyrefe, solvate or
crystalline foirri gfthe Riesemt sisclasiia At phapmacsidicalcompesitiontbesgof ~ One

embodiment of the present djsclosure ggtains to methods of agonizing a PGI2 receptor by contacting

t
the receptor with a compotma° ST hS oV tET SEN Ate GF ER TR fi‘fﬁgrﬁ?ggg#ﬁfgﬁgsure ora
pharmaceuticaldonipesitiogativerect: indi@nel smbpdimentohiberpreseni distivguatipestdins to
methods for the {iRaiment b EARY anldiidiah CeTRiisRa ALTINISIRIGE i saidnglyidual in need
thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline form of
the present disABETRE SIS AARREEITESI®6mposition thereof ~ One embodiment of the present
discl_os_u re -_pertai ns to nmtbﬁdsdfmbﬁhefttﬁ@t@&ﬁﬁ&ﬁﬁﬁﬁﬂﬁ@ﬂﬁi@rﬁ&hﬁhﬂﬁ@s fodlividteatmeop H&inGry
administering t%&gﬂdmgﬁmcmm%ﬁamggg,oéaﬁimﬁfs@f?&}dy%aﬁéa{,e%%%zxsu%m%&%a@ compound, salt,

hydrate, solvate or crystalline form of the present disclosure.or a pharmaceutical composition thereof.
One embodimefPERTHEHIELENTHSERTE N PEIHEARMEIEH PhEtRB btk SIS IR in an
individual, comptigingliadministeii gitoesaid inciyidualin ssedthereahatherageuticafyneffestive
amount of a co%g(gg&ge g:?étp éégr{gg%t%g{vate Qr. i(%%allin? form of the present disclosure or a

B COANPOS €Icot. . .
pharmaceutical composition thereo One embodiment of the present disclosure pertains to

methods for the treatm&istdriReasEobraeEwilit Ao eonageH A aistrdife st shatdmdhadbiapd
.comprising ad nﬂmisteﬂa@)ﬂdxsaidﬂgﬂbliﬁtyairjfbﬂﬁﬁ@ mhﬁﬁ@m@mwaﬁewmﬂm@ﬁ@c&w@maumpf a
compound, salt, hydrate, sply %E%&%&&E%&%ﬁ&%ﬁ& 1RE RIESEILAISFIOS WIS, OF £ Pk %{g{séé‘%‘?”t'ca'

composition thereot. One embodiment of the present disclosure pertains to met or the

treatment of PAR ARSI RRIHAcEEeHL BRI EIsF8lsease selected from: scleroderma, CREST
syndrome, systemic lupuscertythiematgStis{Sicki)jisblesmatotearitniiscdakayasuiseantefiis)f blood clot
polymyositis, angdermatomyQsitisinan-ndividhal-sammising.adminizerng ip.saidJogividual in need
thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline form of
the present disclosure or a pharmaceutical compositionsthereof



One embodiment of the present disclosure pertains to methods for the treatment of PAH associated
with a congenital heart disease in an individual, comprising administering to said individual in need
thereof, atherape&,lti%ally. effecdti\lgle amaunt of a co ! ng salt, hydrate, solvate ar crystalline form of
the present disc%slﬁﬂreu%rl%nﬁ a?rﬁigge’uﬁﬁ{ggf?g%ﬁgsﬁ%%ct 14\éerélromf?uxt O%nceorél Oﬁg%lomteﬁtp R present
disclosure pertafff§Rssetho i rmesretivd saneasispPA¢caSsociated with a congenital heart disease
selected from: atrial sepHc SRIEGHABE mYORILGH AL SeRIGIRIREtS VSRMAN ReRLAGIS arteriosus

in an individual, comprising administering, to said individual in need thereof, a therapeutically effective
amount of a corﬁtpg{?pc MR TR G| }3%‘?@%%&8@}‘@%?&1{1}?&%}% bt 18 ingdntldrsesed et 2
pharmaceutical dermpusitidn tHerged. amou@nd emipdimbrttibé thespretentdisclospiamatiainsto
methods for theggg&,gg;ggﬁ @f.RAH associated with portal hypertension in an individual, comprising
administering to said individual in need thereof; a therapeutically effective amount of a compound, salt,
hydrate, solvate or cryStIFePRIRCBE thEpREsERt Hiskiese Reies phasthade ftidhs E6HpeRitbn thereof.
One embodimeanthefdhepiesinit diseldisite:pestainsitg methodsiferithaitreatvent of RAfassaciated
with HIV infectiqg N anngivic e%h %oarpng{ligtiggaa%%inist ripg%ft:o %gigti{ggg\(igual in need therteofIt a
therapeutically e feecl%iv_e_ amount of a compound, sgl?:nﬁyara e,p solvate orocﬁ/%?éfﬁﬁea?grar%e%fctar\e present
disclosure or a shERsMEEHIEECEOMposition thereof, One embodiment of the present disclosure
pertains to methods footheteatment af A assaciatedvythingestionefardrug eLdaxin iy an
individual, comprig}i}r&g admin(iiste ing to said. individual in need thereof; a therapeutically effective
amount of a corpotnd: SRS CBHULRS A7 RRSImR&rSH Bt B BFHEdRSEr8E e or a
pharmaceutical berpotitdn ¢tHestof amou@né ermibpdimiriitod thespretentaisciospherpactainglto
methods for the igatment @ERAH associated with hereditary hemorrhagic telangiectasia in an
individual, comprising administering to said individual in need thereof; a therapeutically effective
amount of a compound SARhRmeR oL G arEssridslene tertde thelnds brthnseriagre Sra
pharmaceutical sompeasifasiharact: indi@hel cmipdime atefikbe present disciaguseipestains to
methods for the figaiment.abRAthRPsaelalRdin e usEaMha 0 a0 iUl comprising
administering to said individual in need thereof, a therape |caf§/ effective amount of a compound, salt,
hydrate, solvate®bH BRI IBRAsEiamEPeSent disclosure or a pharmaceutical composition thereof.
One embodiment of themresestigisglestiepadainsdemehodnias thatreatment af LAk associated
with significant venous oy capillary involvement in an individual, comprising admipistering to said
individual in netf e%?éS%t%%t 13?5%@& icafly gﬁéucartll\/{é}% AGUT %P‘é%%‘f%ﬁ%ﬁ%ﬁ%g’l fﬂé‘éafldfb?‘:’gglvate or
crystalline form bet¢ed. présenedisdlsfrecoreapharhvdecotivaled rpositierthérebkure 0Ome
embodiment of fhg-presantdisclpsuiePeiiarins to methods for the treatment of PAH associated with
pulmonary veno-occlusive disease (PVQD) in an individual, comprising administering to said individual
in need thereof; a theraB& GHCIMIEHERRS BIRsEHS & EE RisBIHAC S99 dRatae S5REEEGY crystalline
form of the presétadisptosiiresbreaaphatmaceutidaticampasiiidimthereofisterin®neacdihadimnerth of the
present disclosy(enauiains.amathada lolihe;ieatinerbel Fatiarsarateuith pulmenaty capilary
hemangiomatosis (PCH) in an individual, comprising administering to said individual in neecfthereof; a
therapeutically BRFEEHRFEHRbEMIRISH VRN, salt, hydrate, solvate or crystalline form of the

present disclosure or ephatmdaetticalitopigesitionitherestains tOReiambodimentahtheopresent
disclosure pertajns to_methods.for the treatment of platelet regation in.an i.diviolrual, cqmprising
administering todlsa%fj Sne \tﬁﬁ’ggﬁﬁ héed? %@%&Q ?ﬁ%%n ?ﬁéﬁa @‘%}?&éﬁ&%‘g%ﬁoﬁh% 1Iz%tréec‘??npound, salt,
hydrate, solvatelsieelyat@nnectas bt ifrsthicsenudistiosureoondob Har mesatdisdbsompusition thereof
One embodimepfpftheunrasesnt siseiosuigdertains to methods for the treatment of: coronary artery
disease, myocardial ingﬁlrctiog, ransient ischemic attack, angina, stroke, ischemia-reperfusion injury,
restenosis or atrial fibrilfation in %eﬁ%é’.%%ﬁa‘i?%&ﬁbsﬁ YRS te MRSk HRAELR N need
thereof, a therapebticaityieffedtive amodiniduhh compsonedsalt iy ateasohdtédos deysialline form of
the present disqlosure o &-RRAFMACMIcAl comRastion ek or mOneemAdimEDLof the present
disclosure pertains to methods for reducing the risk of blood clot foilllation in an angioplasty or
coronary bypasBreIPgER FRABEaTEEABREMg administering to said individual in need thereof, a
therapeutically effectiveramsiuriroda o peuead dzalbsiry deateyssolvatear forysialingdorm of thepresent
disclosure or a gharmageutical GUuRRSHRRINSE S culsr 206, STRRYImEnL 8! die Aregent disclosure
pertains to methods for reducing the risk of blood clot formation in an individual suffering from atrial
fibrillation comprising administering to said individual in need thereof, a therapeutically effective
amount of a compound, salt, hydrate, solvate or crystalline form of the present disclosure or a
pharmaceutical composition thereof One embodimént of the present disclosure pertains to
methods for the treatment of atherosclerosis in an individual, comprising administering to said
individual in need thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or
crystalline form of the present disclosure or a pharmaceutical composition thereof One

embodiment of the present disclosure pertains to methods for the treatment of atherothrombosis in an
indinvidiial eomnricina adminictarina to <aid indinvzidiial in nead therenf a theraneariticallyy effeactivie



One embodiment of the present disclosure pertains to methods for the treatment of diabetic peripheral
neuropathy in an individual, comprising administering to said individual in need thereof a
therapeutically effectiv unt. ound, salt, h dr te, solva istalline fonp of the present
disclosure or a paéarma?ce Utica cot‘ﬁ Iglsff‘ﬁ er%soiﬂl feol 35 SRS 8%%3( Fchfﬁ@lﬁ?gge?tt[t]ddlsclosure
pertains to methesupfond theatm@ntd@fcmamemﬂéphr@pamwn@mmdwxdﬂhat;:@bmpnsmg
administering to said insividuabingest thersald dieranruisaly: eifectiveamountela.gampound, salt

hydrate, solvate or crystalline form of the present disclosure or a pharmaceutical com osition thereof
One embod|men’t’3?rtﬁrglﬁf3é§§ﬂf‘o%"éf]6’§b S BRHE A RSt EU o thinisdid A et Liametice
retinopathy in amhivapeidigallycdfepiisimgoadnoiiisterpgitd s&ickindiiddadpsness thereaf@utical
therapeutically ecfgg%gglmgg{of a compound, salt, hydrate, solvate or crystalline form of the present
disclosure or a pharmaceutical composition thereof One embodiment of the present disclosure
pertains to methods fopﬂ‘?é‘ﬁ]&ilﬁﬁ?é‘rgt’ﬁ?‘ﬁIﬁﬁ%‘ﬁfﬁés‘o?%tﬁé‘rrﬁi§é5’§éeméoé)ﬂ§W@Bh‘éfrmal
intraocular presauperimsawm indivicdial pm‘fmpi‘tﬁdeﬁ@oﬂdg’ﬁimsiaﬁﬁglﬁ@cﬁaﬂﬂalﬁfhﬂliitiﬂmﬁaneeﬂrhh\ﬁ@Of a
therapeuticaly fisge-Amaunt al A cAmaeHd usal: VlalG. dolele: oL cSIALING o, af e present

disclosure or a pharmaceutlcal composition thereof. Oné embodiment of the present isclosure

pertains to methgﬁgr?oﬁﬁé“%ﬁtﬁ?éﬁ?B?Wﬁ%W@ﬂﬁ‘B?PH‘?“&?P ifeiAbual, comprising administering to said
individual in need theréofs enthetapattiCdlbpefiecttiecammoumtrofia compoudysal teythatepSolvate or
crystalline form pfithe presentdisgonius bARRYMAGE! tt%%kg%ft@%%tt&%ﬂsf%%te@a o8

embodiment of the present disclosure pertalns to methods for the treatment o ypertension ‘intended
to confer protectRSRGREITY b TernBhEriF aRIHeIAETS PEsrRpHsHRs Ha RTiARIeRIg T8 isdid
individual in needthesaahalifresapeutically effective amount of a compound salt, hydrate solvate or
crystalline form of the RIESS, Cisclo§ui;%]or étéh{';\rm ceutlcal com 05| gst

of
d
embodiment of the present disc osure pert Ins to me %Su(fsp HSt rea men of?nf raE:r‘%rlttIrIrlt(:’;t 8?13]?1 an

individual, compHBaigatfmidisteiiy @élﬁlﬂﬁétmmﬂﬁnﬁéé@méﬁemg @ thiskapeutedlly effdctive
amount of a compaiand: wathpbichale -aalvata.pbeRystalipaforns of the,Riesenidisciesire or a
pharmaceutical ih am{fosntlo thereof One embodiment of the present disclosure pertains to
methods for the®t fents Comﬁt%éf%’i’n%% gfedlsease in an individual, comprising administering to said
individual in need thereuef eathéirapeofibalycefiediiviesampuniofiarcompofon tesaltirydrdte, solvate or
crystalline form rahtttmr&wttgegdeauaeﬁ@ﬁ@p@m@@qﬁeﬂttﬁadrﬁ%mémtt&ta%%s cf3ngembodiment

of the present di dSClOSUI’ e pe Ltalns tot meth ds for the treatment of an inflammatory disease selected
from: psoriasis, PooRatc annrtis: Frathiak 518 arthf |t|§ISC§?’8Wﬁ’§Cgf%%\?@%?ﬁﬁ%ﬁ%%ﬁé%&]&?@%ﬁItlple
sclerosis, systentittispisbasritherritocnsiiSivEstdueniativbeonkitispischemiarpe peifusion injary,
restenosis, atheiRBelel Qsii ARSI BRshliARSIRm YRS AJiabsiesrBsRals.FReNIcAhsiMatve

pulmonary disorder (COPD) and asthma in an individual, comprising administerin g to said individual in

need thereof, atﬂ@?éﬁ%?@ﬁ?ﬁlé%%\feséﬁtﬁﬁm%‘ta&%dﬁ?ﬁoﬁfr‘fﬁofsél R ten SoatE Bragistalline

form of the preseht displosuref dregpphaniackuticalcoshpositiandemegiositi@neeambodiment of the

present disclosure per@g%ﬁ%m%mqﬁp{% dgpe% gtﬂegtsrq utmof a Pﬁ'%o g}ceptorfm(eéjrlnated ig der in an
Vi t yée

individual, comprising administering to sai ual'in n ereof, a therapeutically effective
amount of a coMiS&ihdissafRyd th@@&fﬁ&t@%?@%ﬁtﬁﬁé@mlfﬁt Bthenimesieritadistiosyretor a
pharmaceuticalsednpasiinithereof  One embodiment of the present disclosure pertains to methods
for the treatment of PAH select dfro idiopathic PAH; familial PAH; PAM associ wrthacollagen
vascular disease selef:ﬂ-d 38 desc erociler?ng égg)ﬁng)})r? drome, t}slfléltgr(nlc Gmﬁ’%u%[ﬁﬂ BRPAESSUs
(SLE), rheumatéﬁflaﬁﬁ"‘rl’t‘i’sthm%t}fé%’?,ﬁﬁé?ﬁt%caﬁ@f}ﬁrﬁyéﬁﬁ@awtGé?rhﬁtomyosms PAM associated
with a congenital heartﬂsaam&&h&etﬂﬂefmnatﬁhalcseﬁqﬁrdﬁfeﬁtﬁ%&@bf%&ﬂ&ﬁ@ﬂ&t sepdig-defect
(vSD) and pateptaiiisartaigain AN NAMuAL Aarheneasiaied i ara) pypertension; PAM

associated with HIV infection; PAR associate Ingestion of a drug or toxrn AH associated with
hereditary hemorrhagletél‘é{ﬁ@@&%fglﬁf VTSRS H R RATHIED IR st a2 PONRRO84 GE R Wit
significant venodisctrsgapillacyrinwdivers eni; iRAlRassdotabe dravitiepuihtenasy eno-occlusive disease
(PVOD); and PAR assggiated Wit pUimeoar; Ganil @rcystt@gt ARGOMAOSLE (PEL ARl Adual

comprising administering to said individual in need thereo rapeutlca Iy e (?tlve amount of a
compound, saltPIREafECKsaie bF &%&ﬁﬁ@%ﬁﬁf‘@ﬁ?@ﬁ%% nbisefosiie bf Atptrapmidedntidal
composition therswfilar cCigamiediment of the present disclosure pertains to methods for the
treatment of a disorder selected from: platelet aggregation, coronary artery disease, myocardial
infarction, transient ischemic attack, angina, stroke, ischemia-reperfusion injury, restenosis, atrial
fibrillation, blood clot foimation, atherosclerosis, atherotirombosis, asthma, a symptom of asthma, a
diabetic-related disorder, diabetic peripheral neuropathy, diabetic neplu-opathy, diabetic retinopathy,
glaucoma or other disease of the eye with abnormal intraocular pressure, hypertension, inflammation,
psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn's disease, transplant rejection, multiple

sclerosis, systemic lupus erythematosus (SLE), ulcerative colitis, ischemiareperfusion injury,
ractenncic atherncelarncic acne tvne 1 diahetace twvne 2 diabhetee cancice and chronie ohetriictivve



One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate, solvate or
crystalline form of the present disclosure, in the manufacture of a medicament for the treatment of
A assaciated with POALINREHEDSIH: prescdPS RIIROUMENT AR APERLARAOSIE RRURINS 10
the use of a compound, salt, hydrate, solvate or crystalline form o the present_cﬁsc osure, in the
manufacture of S¥HedicAMBHPRIPHiTB I eAFMEACEP AL dseaaters Wik Hinrsnsfaefionth « collarie
embodiment of the-{iresentsdistiosdifepesikingdmiheRERT of vicarmpeuadicdapiishydrate, solvate or
crysialine form gl e ARSIt AACIRaNE: ) INMErHRchie.aha medisament onle treatment of
PAH associated Wwith ingestion of a drug or toxin. One embodiment of the present disclosure
pertains to the JSEWEGHound, salt, hydrate, solvate or crystalline form of the present disclosure,
in the manufacture of amedicamesi:for HhetteairasoleiP fiasseciaieswith ketgditaryriigmorrhagic
telangiectasia. Opg e bod'm[gnt of the present di closur%(p%t ins to theflf,s facom oupd, salt,
resent disclosure i the 1fnﬂ%1u acture o a medicament. { £ reathnt assoc%w with
hydrate, solvate or crystalline form of the present disclosure, in the'manufacture of a medicament for
the treatment ofeRARAEsDtatcdswith splenectomy. One embodiment of the present disclosure

pertains to the use of agepRIINd.st dysHate: sRMaIEOp&GHYstoling fRuaof dheRigsentisclosure,
in the manufacture of %iggledicament for the treatment of PAI\? sfgssociated with_significant venous or

capillary involvelfiaRt: SClPHe BB SGMERTET tha Pralameaiddiost e ymmint io thistosatst yith
compound, saltalrpdgatédalsolunatiserse ppstetihedormaf thptprésect(diSbio serejdnthepriadefacture of a

medicament. for(%fggg@ﬁgﬁt%gt&%@éﬁ;gg@teq with pulmonary veno-occlusive disease (PVOD).
One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate, solvate or

crystalline fonn of the PFESERPAERBEAI &SR HIEhIRtsRELRE 31 I EiEsiREACTHIPEelhent of PAR
associated withipedenotiasiocapiliahy hemanrginnatosislicamdterehhedimentoP e present digelosure
pertains to the uso%f a com E%%Jlnd, salt, hydrate, solvate or crystalline form of the present disclosure,
in the manufactire OP medicament for the treatment of platelet aggregation. One embodiment of

the present disclosure PetaRe B EIE A soe G @b HHpdenTe: RaleitQrdteusscllarroperydedliive form of
the present disglesuredig hermnamdactuaeha sredicamenfonthe keatmentof APQILfeseRtar
mediated disordl%[ﬁienlgg%}e% from: coronary artery disease, myocardial infarction, transient ischemic
attack, angina, stroke, 1schémiareperfusion injury, restenosis and atrial fibrillation. One
embodiment of the preSentulizclosute Hbrtains: 1o dieluwe pfdadormpbend; sbdtcdypratd «sdlvate or
crystalline form at{be preRRRLAISHORMR ABIREMARVIACIHER Ob AP RAICAmMERF PG lealmeRk of
blood clot formation in an_angioplasty or coronary bypass surgery individual. One embodiment of
the present discRF&EFEHEHAIRE 5 H8ise of a compound, salt, hydrate, solvate or crystalline form of
the present disclosure Oncthebmaneiactute ptsiméditanme pefatthe theakneni efbtoaskialothtormation in
an individual suffering from.aidial Ih%@!!ﬁﬂl%‘cmre o&r}ﬁeﬁﬁ&%%?l't”?&%&fréQé%nQrﬁ?S'Fﬁ  fhisclosuig paptains to
the use of a compound, salt, hydrate, solvate or crystalline form o tI%e present disclosure, In the
manufacture of ATHEHCAIFEAT TR IHE I fREAEHSH of atherosclerosis. One embodiment of the
present disclosure pertainsidsarmuseofia seRpoURdesRtphydrate isolate pusnyialling derm of the
present disclosurgé in tlseé 1@3%%”';6‘%%”% Igffgc ur%c(i)i gm&pt JI%E rt}Q? trt%a'%metnt o{ ?Q%ﬁ%thromt@si&

One embodimeRt oF the preseni diSHS8ra pertalnsn{o e tse Of aecréir%rﬁigﬁno , Sa ,aﬁi?ﬁ% ,“élgfvate or
crystalline form seheetoresent disclosure, in the manufacture of a medicament for the treatment of

asthma. One embodinenbehihe PrasentdisclaseLeHaRs 19 dhe useralamfamroyng. salt,
hydrate, solvate or cr %talline form of the present disclosure, in the manufacture of a medicament for

the treatment oP ¥ SAHBISINGF U lactesh 8T RIsSFmSAt BF the THivsnt Aisdbtraistaind to the
use of a composﬂgdi,fsgjtg deam,cspiﬁateimcﬂvystaiﬁng form of the prgsent disclosure, in the '
manufacture of a medigaRamidarihe dieal Heth bR ahe e IR RALS0IeL compSE SROIMENt of

the present disclosure pertains to the use 0f a compound, salt, hydrate, solvate or crystalline form of

, . . Y
the present disAESEREIIFIPETFIAARFRATHEINS Phadneairrridptiks treditisant Ot Akhpuacipelipieral
neuropathy. phenerbadimentisofthe-pseseviOdisclosure pertains to the use of a compound, salt,
hydrate, solvate or crystalline farm of t resent disclosure, in the manufacture of a medicament for
the treatment of diabetlﬁ(t:n%g%%?%lp%? 1y?P%£pgﬁ%me(r% C@éﬁéﬁ% tshtg %Fe%seer?tgai%%?lopsoﬁle@ﬁgtr &ins to the
use of a compoBFfcEalisciyirate sonateasiepystamsditenenbiahagresmsntsdlosliresciiath@with
manufacture of aupedisamenkionthatestment ofclipbetic retinopathy. One embodiment of the
present disclosure pertains to the use of a compound, salt, hydrate, solvate or crystalline form of the
present disclosure, in the manufacture of a medicament for the treatment of glaucoma or other disease
of the eye with abnormal intraocular pressure. One embodiment of the present disclosure pertains
to the use of a compound, salt, hydrate, solvate or cryst%lline form of the present disclosure, in the
manufacture of a medicament for the treatment of hypertension. One embodiment of the present
disclosure pertains to the use of a compound, salt, hydrate, solvate or crystalline form of the present
disclosure, in the manufacture of a medicament for the treatment of hypertension intended to confer
protection against cerebral ischeinia.



One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate, solvate or
crystalline form of the present disclosure, in the manufacture of a medicament for the treatment of
inflammation. Oneoembotgjiment 0 ttpe Rresent isclosure pertains tofthe use of a compound, salt,
ne[ en ?dlment ]p esent ({1]3 osvre ertail sﬁg} e use of a compound of the present
hydrate, solvate or crystalline form of the Sresen Isclosure, In the manufacture ot a medicament for

the treatment ol arara sy 2 medianeelbrirmnes i isteseateitetosure pertains to
the use of a compoundysadintiinaiesabsiscor Grystalinefamneitheqresentsliscloswepindhe

manufacture of gmedicament,ornine eatment.of.an Kflammaton: diseage selected fiomy psoriasis,
psoriatic arthritis, rheumatoid arthritis, Crohn's disease, transplant rejection, m ftlp?é sc?lerosis,
systemic lupus ERIHEESSALTeSt EoyoraBatatvd sentfsschehalinfaperusrim iR orisaipdsis,
atherosclerosis qaging styje, idiabetes;dype 2 idiah cies;nsapsis) ghepfibainstructive pulmonary disorder
(CoPD) and asthma. ... GpGGRBAUMENL NG RIERER st RARIANR (0 e og 0l
compound, salt, hydrate, solvate or crystalline form of the Bresent disclosure, In the manutacture of a
medicament forRisetGiTgsHiR AR MBiacpe f repeftament forheisripeinidirasrale fprasdm
disclosure pertainsntentheptse, of aceampospds satcRy fidtadsolvate or crystalline foim of the present
disclosure, in the manLgrallg%urgogglgeggeggﬁea@gsng%c g}ﬂi{gzin a PGI recegftor. Ogefeﬂmodiment
of the present disclosuré peIﬂalns {0 the Use of a compoun‘tjf sa’ftg, tF‘V‘iy rate, SOIVALE %L}ncrgsTtatiline form of
the present disdleesarediseigrermanbfaruriaeig pedicdivrerricotiks tresinsant 0l AR gdleotgtfrom:
idiopathic PAR;familiahRAR; fAddassesiates withiaeallagen vascular disease selected from:
sclerodenna, CREST S,C)(ndrogg% sg/st(?rélic Iugus erythematosus (SLE), rheumatoid arthritis,

SitiS Ant

Takayasu's arteritis, polymyos! & RHATBIPESTES BARTS S B RiR g { AR MBA SE Rt A ekt
disease selectedifomreatrii septitdefedimsDpmvanipchibreaptiv defboriI8B)sand patent ductus
arteriosus in an individgal, RARiassosiateswith aoitalhyReHensian BAl Assorialedrmth Bl
infection; PAH %?s%?o%@%%g ) eith in(rufe&C tir%% flaegrl'#gnr tf%ﬂ tl;’éH ass ct'atet Witg hereditary
hemorrhagic telangiectasia; associated wit spfenec%omyn;nﬁ% 5380 ciated With significant
venous or capillary inveRfeHeptinEARAkSrEHEE disstupLmB ALY Ye ke otehesivendisezbentPOD); and
PAR associatediwitbspainopanhcapiliant hempngiomatapis Rkl of astfdhe embodiment of the
present disclosure per .Q%ﬁ%c} eu gf%g?a compé)und sahéﬁh drat[%é solvgte or crys a&litrﬁe form of the

) ; nnen% resent disclosufe § t0 1h& Gise of a compodiy € present
present dISC|OSU['e, in the manufacture o g medicament FOF the treatment O‘f a 8ISOI’CP€I’ SGHGC%Ed from:

platelet aggreg&fiSiPeEriib P artés e adee SRyBea AP frifsr et ot rangiaisrisé AEhme: attack, angina,
stroke, ischemia-reperfusiontinjumys vé stepresis, datriabfitrittatio n, tlesthClobfarmationhaihenosclesasisn
atherOthrﬁmtéqsése, a@mmﬁr@osyﬁm%me%@S&typ@atﬁeqab@l@ﬁb@taﬁggeqiéﬁm% diabetit]g r;leriphera! )
neuropathy, diabetic neplu-opathy, diapetic retinopathy, glaucama or other disease of the eye wit
abnormal intraocular p@e%éeseure?a%%ﬁgr e%%s?ovﬁ?si?fﬁa(grﬁ?tnﬂ% |§ FeGHA iéeﬁg%ﬂffiﬁoﬁmﬁﬁgpﬁ#&matoid
arthritis, Crohn'srdiseiadiec! sl drt mefectiowermidtiptdisolienudis, by stemienupbabetithemgitosls (SLE),
ulcerative coliti%&?gmia-reperfusion injury, restenosis, atherosclerosis, acne, type 1 diabetes, type 2
diabetes, sepsis and chronic obstructive pulmonary disorder (COP])). One embodiment of the
present disclosure pertAiR§ T84 RS BoUR G Edt SHIUFLIB PGPS BF ey Stafnunam oftharpiatdiplosure
disclosure for ugetlin maméttion of treetirert ofothelngaraenorsimmed bgtioyhtherapy. One

embodiment of the presgntdiselesHerRRIFAINS taiRicQEReHAds SAll. ludialesplvate. phetystalline.fam
of the present dlsglosure or use.in a ethoiolfoft reatment o PGI2 receptor mediated disorder.

One embodimenit of the present disciosure pertaing aor%eréo{}m%%theﬁa "LRRPHrate, solvate or crystalline
form of the present disekssaréddmgsednilze mettmdiof lnnammpratiof tPAE Use of : ©mecembddiment of the
present disclosyespgrialnsdea.compamishsalbhydialesolvale ciystaline Jorn.of he.present
disclosure for use in ag%%hod of treatment of idiopathic PAR One embodiment of the present

disclosure pertalf&XS &' E8nTSBUNA BANTH AP HE CWaNAE B crystalline form of the present disclosure
for use in a method of treatmisdiroffariiiapEaR disclo@neembodithenteaf thepreseht isgleseme
pertains to a coppRuRd;SHL MR- SAVAIRIRE SEistBliReormeaf g preseny, disclosure for use in a

method of treatment of PAH associated with a collagen vascular disease. One embodiment of the

present disclosure pertdiRSTE A CARPBUNHPSETR HGIAC S5FAES rRsyStfASToRPEE tdbresent
disclosure for useipnadndtisod of treatmefatiofRA kR asicoatedaitie asollager vasewiaiodisease
selected from: sglergderman Rt S\I0Me. SYsigRIGdHpys erythematosus (SLE), rheumatoid
arthritis, Takayasu's arteritis, polymyaositis, and dermatomyositis. One embodiment of the present
disclosure pertains to a compound, salt, hydrate, solvate or crystalline form of the present disclosure
for use in a method of treatment of PAH associated with a congenital heart disease. One
embodiment of the present disclosure pertains to a confbound, salt, hydrate, solvate or crystalline form
of the present disclosure for use in a method of treatment of PAH associated with a congenital heart
disease selected from: atrial septic defect (ASD), ventricular septic defect (VSD) and patent ductus
arteriosus.  One embodiment of the present disclosure pertains to a compound, salt, hydrate,

solvate or crystalline form of the present disclosure for use in a method of treatment of PAN
acenciated with nartal hvvnertencinn One embhodiment of the nrecent diceclociire nartaine to a



One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate or crystalline
form of the present disclosure for use in a method of treatment of PAH associated with hereditary

hemorrhagic telangiectggiampodingrairpodimeniithe Rissendisclos We ReraiPsdg-agpmpound,
salt, hydrate, scc)ilvalte or‘cr%stallinie form of the present gisclosure 11‘cor Jse in. a method of treatment of
1SCI08 N e maniias 14 T th 11 1

PAH associate vx?lﬁﬁué%ienec o.rny?tllre O%Iﬁ% em S0¢ |meﬁfr8 eénﬁresélﬁ} istlosure pertains to a
compound, salt, hydrat@eseReAEaSY erjstamine f6HAsBr trepteseht wistiasoredsr aseqmrasittethod of
treatment of PA#kasseciatednittksignificartlivenousootheapittasy: iivolMémentory disde embodiment of
the present disclosure Gertaipsadte & campanady saliolvdrate: Solvata.Qr arysialing doim.ofiigpresent

disclosure for use in a method of I%reatment of PAH associated with pulmopary veno-occlusjve disease
(PVOD).  OREEHBLTiMEREBY e Sami R (e St tams to SR SHIBBHAGR At A1t solvate
or crystalline folimnopthespsepemiatisciyyinehformatadinrrme hodsfbeasgnensuiPAH associated with
pulmonary capilgexhemangiamaigsiss(Bskhic lupuLpaiembodimenkpfile-Rresaiikdisdasuie pertains
to a compound, salt, hydrate, solvate aor crystalline form of the present disclosure for use in a method
of treatment of HREEIY SyGHEGafBHD oS BIEE BT Hihs PRSI S AGLIRperRs to a
compound, saltchydratéssatiateanerysiallnetfo (@ hengresiens. disclosure for use in a method of
treatment of: coronary Qiter,gisaases MyRcardiRkInfRI AN, IraRsIERtISFRemIGALARK nARgINA BLRkE,
ischem a—reperfilrji%(_)r;lnlnhtgr 2 resflaen(ejilcs or a r;al gl l1’I||.atItn. a tOnfe %g}?odquent of the present
disclosure pertalnsctoaéic%muf)eoDUngf salt, %ycf’rarfle, SBVALESF é‘fly\éfaﬁine orm of the present disclosure
for use in a method fol e tresirehtichotseticlist forrnatisinsrcaks asrgibprasny e eblisranppbypelese
surgery individualhe man@nevembodidientafithe:presentiditolesyre. pertains to a compound, salt,
hydrate, solvate or crysfalling fesm.RbHs prasant disclesyie.for Hesipamehad fatdheteatmept of

blood clot foilnation in an_individual suffering from atrial fiprillation, One embodiment of the present

disclosure pertalifdé BERM SOt Edie! Pa" SR 3P L RHIAR form of the present disclosure
for use in a method of treatmedinmathérosekenodis:losure Greiemmbodingentsof thepresedisdisclosure

pertains to a coppaun, sath-avdialensalvaie oncrsiallingedarm aidhe present disclosure for use in a
method of treatment of athgkgt rombo I[?‘ Onﬁf mbodiment of the gres(gnt disclosure pertains to a
compound, salt, hydrat@<3ivs r%?néﬂ?s SIRRETS O TS PrEEBRt USBIBRUIE 5 iR A method of
treatment of astiimbsure {@necembudimént ofimeepresBatldisclosure pertains to a compound, salt,
hydrate, solvate or cry@@é'@%&famm5&*&@@&@@4%&%f)%égfnya?cmmﬁb%@ﬁ&%ﬁpem of a

symptom of asthma. One embodiment of the present disclosure pertains to a compound, salt,

hydrate, solvaté5reryEaMsTEAabad PremetisEidiames P ddt in a method of treatment of a

diabetic-related complioatienbodineneirhoditnetitabine presantdisalpsiés pettaimsdama compound,

salt, hydrate, so&l\é%fgs&regg%ts%lliigg I];l%gg& g&gﬂga%%gﬁ&tiggﬁigsg&%for use in a method of treatment of a
0 t

diabetic-related disorder. One embodiment of the present disclosure pertains to a compound, salt,
hydrate, solvate or cryS¥IFHRISFRTOPIH preseifiyistiseiertorT nsemnostatHberorsausimlontrafor use
diabetic periphefal metisdpathyment Qe Brabadimbniios tobsgeesenhnisdbesudre pertains to a
compound, salt, hydrais, sglyaie, bR IRRIREALING PLREROIAREIBRHIA [disgdn.g method of
treatment of diabetic nephropathy. One embodiment of the present disclosure pertains to a
compound, saltdtiggrste aovate oremastalime s of Tl greearedisiiva cebarsn yaeciheadiessod of
treatment of glaycema frethasdisease(Hie Syanwiih akreimaliiaetulanRressue,. One

embodiment of the present disclosyre pertains.to a compound, s A% hydrate, solvate 6r crystalline form
of the present JE%?@@S?@P&%@%@%E %‘fﬁgg%\‘g Sﬁ'—.pa{tgti Ie}?%sgfsh%d:r éxr%lltglﬁly OSEHOne embodiment of the
present disclosure perfdipsrdodizsmpbilindresait dvgdrate patlindte owmsusidd vh & formscof dhelgresmse in
disclosure for usebmadeteachel teaimentahbyRerensiQeminiendedite.confer protection against

cerebral ischemia. One embodiment of the Q.rerc,ent dis Ios%lrec%ertai S to.a com o&mg, sal
om (% 11}’1631’15:]{) e present Gi1s¢iosyre pertams 1o ¢ ounds of the Seitt usclosure jor

hydrate, solvate or'cry(s)tnaﬁllne orm of the present disclosure for use iha met od'of treatment o :
inflammation. UscOneeihipd el ot tid preserfisrdiddrerpestithicrs o pdtrind, Ear, 4yadrate,
;olvate or cryst‘aéiiﬁedﬁbm efshe meﬁa@irdi@ﬁl@sma tmuse:]i&];ﬁtmaibﬁﬁls @ﬁ&f&aﬁment of an
inflammatory disease. ;. e(Ra'il@d%HéQP(Q‘%%%&%LEE%&J%?@B&%}%Q k%%%ﬁ%&%ﬁ?&%ﬁ%o%%S%Q{EB%&% f?o%'t'

hydrate, solvate or crystalline folio of the present disclosure for use in a method of treatment of an
inflammatory dig¥=8& BSiB&d FEMePOrALILSBirdie A RARHLORTEEIIGtoid arthritis, Crohn's disease,
transplant rejection, multiple sclerosis, systemic lupus erythematosus (SLE), ulcerative colitis,
ischemia-reperfusion injury, restenosis, atherosclerosis, acne, type | diabetes, type 2 diabetes, sepsis,
chronic obstructive pulmonary disorder (COPD) and asitGma.



One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate or crystall‘ine
form of the present disclosure for use in a method of modulating the activity of a PO12 receptor.

One embodiment of th8 resen disgl re Qergad'nqto a compo nd saltl,1 rate, solvate or crystalline
form of the present disc gselﬁeofig?fjnseo in a'method %?Sgéeopr?é?ﬁgs 5_&06? ‘O}legseé%égr? pmsen@ﬁ%%%%odiment
of the present dfecisstira pebedns teraenribobildssshicHydra i Vstigaien crystalline form or
pharmaceutical compasiti@meddifempresenieisal ostiredie pusanntadnstbadoiftieairnentdicBAkt for use in a

selected from: iﬂi&H@é'&ﬁ%ﬁk&i@s@[@ Eﬁ&'ﬁ@@%ﬁ‘ﬁ%&ﬁ%&e&%@ gaog%lplglrgen vascular disease selected

from: sclerodelma, CREST syndrome, systemic lupus erythematosus (SLE), rheumatoid arthritis,
Takayasu's arteritis, pOlmiEetEed G H eI sRuHS Y OETRPRIN '3 SLBRIAtE AP EB HGIntr A are 0 2
disease selectetdtodniatiaksepiic defectitAS DI hartiiculmrseptiscdefege(¢8D) and patent ductus
arfteriosus inan indiVid@ﬁékRﬂ;}Hﬁ%ﬁD@@I@ﬂfr%ﬁﬁ cﬁwlt@hxfésﬂaﬁﬁ‘iﬁ@&iQ&hﬁ’oﬁk&ﬁ&&@ﬁiﬁ&%&’&i&@ld‘sﬂ}é
infection; PAH associated with,ingestion o ug or.toxin; PAH associated with hereditary
hemorrhagic te%gﬁalsgé?aasrflé}%&ﬁi e]i%as%gflétotafg %##%%?S%Eggﬁnsﬁ}%%ﬁl%sociated with significant
venous or capillary inveReFHeAtIPgIHoA Ssauiesag distiepirmotary Yerwompeaisiédipssese (PVOD); and

PAH associatediithspulreonany: capiliary Srermansiosraiasis dRGHI with Qneremboediment of the

present disclosuge.ﬁertainslto a compound, salt, hydrate, solvate, crystalline form or pharmaceutical
composition of t%glp%@/siélﬁ?afé%fggure for use in a method of treatment of a disorder selected from:

platelet aggregation, cOrsrearycdreny disbasesemydisclrdiat ipfenotion ctrapsiens ischepndseattack, angina,
stroke, ischemig;tep@IfURIPR-NiHIYmERRIE P RISHALIRL fiPRIIANQR. RloPd;flok fRimaloR, Rlerasglerosis,

atherothrombosis, asthma, a symptom of asthma, a diabetic-related disorder, diabetic peripheral
neuropathy, diaﬂé??éer{gﬁffqgﬁyathy, diabetic retinopathy, glaucoma or other disease of the eye with
abnormal intraocular ptessutbodiypertenkignedaflatsehatiemdpaoniasispsaiidticanhpiissptheumatoid -
arthritis, Crolm's diseans rANSRARIGIN. MURIESGIerasts, SSiamis pys. eigmatosus (SLE)
ulcerative colitis, ischemia-reperfusion injury, restenosis, ataheroscleroséj, acnea,rgypg ééi‘l%lbetes, type 2
diabetes, sepsid@riERRsE dEEHEtve pulmonary disorder (COPD). One embodiment of the

present disclosure peripsin RHacessemiah REaPaiAgsa:-€ QMRS HOMLEHMRHS GGG a

compound, salt, hgidrate solvate or c s({altline form Otf t[1e Present disclosure, and a pharmaceutically
s osure.lfﬂr use 1o a n%e Hod 0 treatlflex%ho platelet agpre atlox}. . . _
acceptable carrier. e present disclosure furtherprovides’inter alia, processes for preparing

compounds of Formul&¥H pdpodisgniof( iy pessasditcosiareromhydraterthedeof thyhsseindisclosigg for

selected from GGEahyo@ryhanchhrtareadioash-pptionalh suhstiiuted with ensor imsubstituents
selected from: C1-C6 alkox& i-Co alk.&IgFa%vCi-Co haloalkox Cl&??ﬁ‘ ?aalgl}/l and halogen; and

, a
R2 is selected from:’lgll,lgélf’- aﬁ]@f}gﬁl hereih Sal Stae\l/]v IS gp%lo%a?yks%stituted with one or two

substituents selected frsfmerctodisrankyf HiscreatobdreleprsisiosiesetngwdormBsmat Formula (111):
0 NOO R2CL'ORf&c(Mdhre for use in a method for the treatment of blood clot formation in an angioplasty or

coronary bypass surgery individual.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method for the treatment of blood clot formation in an individual
suffering from atrial fibrillation.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of atherosclerosis.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of atherothrombosis.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of asthma,

One embodiment of the present disclosure pertains to compounds of the present

disclosure for use in a method of treatment of a symptom of asthma.,
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or a salt form thereof; wherein: R5 is C1-C6 alkyl; with a hydrolyzing agent to form a compound of

Formula (ll) or a salt, solvate or hydrate thereof The present disclosure further provides processes for

preparing compounds 8f Formu(ia 0 #I! ora sg%ltlfqrm theégof wherein: R'.is selected from C1-05
ute

¢ embodiment €5 sclosure ams to compounds of the present .
alkyl, aryl and heteroary?; each optionally sbi5Stit With BREOF twe SUBSTiten S SBIEERd from:

C1-C6 alkoxy, Glisgssetik{ir asyin@ mebaobaikory @l Carlostlytdeetpéiagen; and  R2is

selected from: H, Cl-%@ﬂsﬂ@@&@m@%ﬁ%@&ﬁmmﬂ@&9&9{1@8}&&&1&&5&&@&%@tﬂét&é%@& or two
substituents sel%;}:s;f d f%g\%: Ci-05 alkyfgrand halogen; and R5 is CI-C6 alkyl; comprising reacting a

compound of FORTUIE VT BRI (10 o5 &Pkl ’f(?frﬁq}?gf’&ﬁd\%ﬁ%dés%jrﬁpound of Formula (V): 0 0

R5 (V) One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of diabetic nephropathy.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of diabetic retinopathy.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of glancoma or other disease of the eye with
abnormal intraocular pressure.

One embodiment of the present disciosure pertains 1o compounds of the present
disclosure for use in a method of treatment of giaucoma or other disease of the eye with
abnormal intraccular pressure.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of hypertension. _

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of hypertension intended to confer protection against
cerebral ischemia.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of treatment of inflammation.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in 2 method of treatment of an inflammatory disease.

One embediment of the present disclosure pertains to compounds of the present disciosure for
use in a method of treatment of an inflammatory disease selected from: psoriasis, psoriatic arthritis,
rheumatoid arthritis, Crohn's disease, transpiant rejection, multiple sclerosis, systemic
lupus erythematosus (SLE), ulcerative colitis, ischemia-reperfusion injury, restenosis,
atherosclerosis, acne, type 1 diabetes, type 2 diabetes, sepsis, chronic obstructive pulmonary
disorder (COPD) and asthma.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of modulating the activity of a PGI2 receptor.

One embodiment of the present disclosure pertains to compounds of the present
disclosure for use in a method of agonizing a PGI2 receptor.

One embodiment of the present disclosure pertains to processes for preparing a
composition comprising admixing a compound of the present disclosure and a pharmaceutically

acceptable carrier.
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wherein: R6 is selected from: C1-C6 alkylarylsulfonate, C1-C6 alkylsulfonate, arylsulfonate, Ci-C6
haloalkylsulfonate and halogen; in the presence of a base to form a compound of Formula (1) or a salt

form thereo The present disclosure f ryggr rovides processes.for preparing compounds.of Formula
(IV):0 (IV)ora salt.fgzﬁg] th%??(‘) ;‘Li\lflv%;?ere?rf?r SR gseulféecp[ggiaf?grtn(P Q %%i%‘ifq;%ﬁ_lg%sghﬁlésteroaryl;

each optionally StiBBEififted WithBHe il Galsstitliatnsrelsctbiadiomn ¢ thowaiodscbicedlkyl, aryl,
C1-C6 haloalkoxyafxbceftibalpalkyhand halegen; and 122 is selected from: H, C1-C6 alkyl and aryl;

wherein said aryl is op%%n%lrl% S mquyttg%%d with one or two substltuen%()asel%?f% Hggﬁﬁné%c%]?p%v‘% gIP )I/rl] .and

halogen; comprising reac?ing a comppun%fj 5?@6%&_?5%5‘?&1“(\9 OraEs
R7 is a first leavii§ Grougriovivh eeiaripblinecebiormitha (omyound, salt, hydrate, solvate or crystaliine

form of the present disclosure or a pharmaceutical compeosition thereof.

One embodiment of the present disclosure pertains to methods of agonizing a PGI2
receptor by contacting the receptor with a compound, salt, hydrate, solvate or crystalline form of
the present disclosure or a pharmacentical composition thereof,

One embbdiment of the present disclosure pertains to methods for the treatment of PAH
in an individual, comprising administering to said individual in need thereof, a therapenticatly
effective amount of a compound, salt, hydrate, solvate or crystaliine form of the present
disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of
idiopathic PAH in an individual, comprising administering to said individual in need thereof, a
therapeuticaliy effective amnount of a compound, salt, hydrate, solvate or crystalline form of the
present disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of
familial PAH in an individual, comprising administering to said individual in need thereof, a
therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline form of the
present disclosure or a phanmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with a collagen vascular disease in an individual, comprising administering to said individual
i need thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline
form of the present disclosure or a'pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with a collagen vascular disease selected from: scleroderma, CREST syndrome,
systemic lupus erythematosus (SLE), rheumatoid arthritis, Takayasu's arteritis, polymyositis,
and dermatomyositis in an individual, comprising administering to said individual in need
thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline
form of the present disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with a congenital heart disease in an individual, comprising administering to said individual
in need thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline
form of the present disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH

associated with a congenital heart disease selected from: atrial septic defect (ASDY), ventricular
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(VII) to form a compound of Formula (IV)or a salt form thereof 27 The present disclosure further
provides processes for preparing compounds of Formula (VI): or a salt form thereof; wherein: R'

substtuents solS e e O s e g
halogen; and  S2ifRipdyysrd b sidhsradl. € thaowalkyrhnefTagivoenersiroSaicbangitisdoptiohadipte,
substituted withsoRe-Qir Be:slakSHtentEsalestemkdiam: & Lballkydendhplagenapd7 is a first
leaving group; comprising reacind,asompound el Farmula (VU N B2 LYAD or..salt far thereof;
with a compound of formula (1X): wherein; R8Is a secord leaving group; to form a compound of
Formula (V1) or &8l fSritmereokyperienrivg prassAtifsticeamiftngner piosimed protisted i
preparing salts ef«iahepot rdsabianniylafifdt)ive amount of a compound, salt, hydrate, solvate or crystalline
form of the present disclosure or a pilannaceutical composition thereof,

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with HIV infection in an individual, comprising administering to said individual in need
thereof, a theré.peutically effective amount of a compound, salt, hydrate, solvate or crystalline form
of the present disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the freatment of PAH

 associated with ingestion of a drug or toxin in an individual, comprising administering to said individual
in need thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline
form of the present disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with hereditary hemorrhagic telangiectasia in an individual, comprising administering
to said individual in need thereof, a therapeutically effective amount of a compound, salt,
hydrate, solvate or crystalline form of the present disclosure or a pharmaceutical composition
thereof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with splenectomy in an individual, comprising administering to said individual in need
thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline form
of the present disclosure or a pharmaceutical composition thereof,

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with significant venous or capillary involvement in an individual, comprising
administering to said individual in need thereof, a therapeutically effective amount of a
compound, salt, hydrate, solvate or crystalline form of the present disclosure or a
pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of PAH
associated with pulmonary veno-occlusive disease (PVOD) in an individual, comprising
administering to said individua! in need thereof, a therapeuticaily effective amount of a
compound, salt, hydrate, solvate or crystalline form of the present disclosure or a
pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for fhe treatment of PAH
associated with pulmonary capillary hemangiomatosis (PCH) in an individual, comprising

administering to said individual in need thereof, a therapeutically effective amount of a
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comprising reacting a compound of Formula (H) with a salt-forming reagent to form a salt of a
compound of formula (H). The present disclosure further provides salts of compounds of Formula
(I1) prepared by the proces described herein. . ... The present disclosure further provides
pharmaceutical %)garﬁ%%néti%%?é%gf%%?ﬁj%ooﬂaﬁ%grg %}%nﬁlzofﬁ)opf}%e%g?eé%é %ﬁgsﬁf%gregses described
herein.  The Preseaedisel ssuresigrhdiemavides compounds of Formula (1) and Formula (1V)

prepared by the processgsA8sg#Red eteitesent Jifasa RN et EmbRdimenis of.thedisglosure
disclosed herein W”l-fb‘i_%ﬁset forth jn gre%%e,r de{tjail as the patent disclosure proceeds. BRIEF

DESCRIPTIONRSE FHESE RN N AVl ARSI R d HRE S SRBEAP SRstivsiE f57 dPeisating an
intermediate uséferkeid, ththsynthesilyofitotveeundstof theopresedt sovéntion:, solvate or crystalline
Cyclohexane-1,4;dicarhoxvlic acid mayds 999%%5%9&%?@0& Hespopding.diol either directly, or via an

ester, by reduction with_lithium aluminium hydride. Reaction of the diol, with tert-butyldiazoacetate in
the presence of a rhoditih Rl A AT E o SRIRTRY DARIBIRERY 8 St Ve R RInsap 58y
converted to anaapnyrigsviselher@zide! infarfigu rerdishiowbecaiganearialanethcddt freparinggenmieunds of
the present inveption. ARJISQcyanAULHs-saMRIadIo sy clahexang:Lid-dividimeanclin e presence of

pyridine to form a carbamate. This is conyerted to a 2-tert-butoxy-2-oxoethoxy derivative with

tertbutyldiazoadStAE'Th thid BYERRKEE:Sf 4 O AR RAE Y SCARE e Bhr ARSI URSTSRR WD a
halide derivativéorFinaihy thesestbscisshydnolyredntodezabeangamipouhecof. Foonula (1a). Figure 3
shows general methodsfpieRariag spm%&qwﬁ%&rﬁé%ﬁéwms FirstRbalide dariyative is

reacted with an_amine in the presence of a palladium catalyst to form a secondary amine. This is
reacted with trigho¥bE R BB A A AP SORBBM TS W AR IS e atett it a cpeiBHERane derivative
to fprm_ an aIcohdtnNﬁsbet;iﬁQ@oesl@dlﬂuiiisicmrmeﬁemtmreﬁ@ qahbmla:ﬁlﬁeazﬁeﬁebﬁmxy@nw«ﬁathoxy
derivative to a %%mp&yﬁﬁisgftﬁgfdﬁ%?s&k@gzp}5{8@9&8&M&Qﬁ%@zﬁyﬁé@%@&%&%@g dp fhe presence of a

rhodium catalyst, followed by acidic hydrolysis.” Alternatively, a compound of Formula (la) may be
prepared by reGERGFEHEAEHIBRSHINOIRISPRine with a 2-tert-butoxy-2-oxoethoxycyclohexane
derivative in pyridine folleweddaymasidiuikydealysischsearppemndohimm dartaLmaydeconiested to
the correspondig: sadim SR LDy dEAI ISR ﬁﬁ%}ﬁ%;g%mwsﬁégy i s00ws.agperal

L ﬁﬂrr}r%
methods for preparing compounds of Formula { a). In one met a chlorocarbonylamine is reacted

with tert-butyl ZlﬁéﬁWde“%%ﬁq%%?f@?me%%8@0‘1‘“ of a compound, salt, hydrate, solvate or
(aminomethyl)cyckadigne/ Rmaetiioxypacestatecinstheopragence aftianbasepentbthieepraduct is hydrolyzed. In

another method a chiaweaihaRMIATHTS % RaCIRCHIL 244 BT OB Y Blol A ghoxyacetc

acid in the presence of a base. In another method a secondary amine Is reactec
2-((4-(aminometHREEIEE i B hcOEB T g BB sSERE L ShigiHbEden & needithsisrd 5 shows
method for prephsiagrinietipediaies usefu isf thesysthesisioheompaunds: of thapresert-inyemdon.
- tert-Butyl (4-(hydroxymethylcyclohexyHmethylcarbamate can be reacted with bromoacetic acid to
form tert-butyl 24 %?{Ztelrst lg?g(%/%ﬂfrg%%ﬂgcrﬁtﬁg %‘éﬁpf i?[:11)(/){:]1%%Jéﬁ;(%/‘?l)methoxy)acetate. The resulting
intermediate may be 10RarIgSEENRhhrocsniciiplcarspuriturdamegiveltder Bgtyraaent of
Eaminometﬂygcw?ﬁw&?m@%amm&ﬁmﬁg&&%ﬁﬁem k@@é@&ﬁ@&%@%ﬁﬂfmhereof, a
aminomethyl)cyclohexyl)methoxy)acetic acid. Figure 6 shows a general method of preparing
compounds of t grz‘f}?%us%ér%ﬂl n?/%gr?ttl}gﬁ i“‘t’é"r‘f@tu‘%/df‘Fﬁ’ﬂ?fdﬁ‘g&%eﬁl{%‘é?cﬁ%ﬁ%‘ﬁﬂﬁﬁﬁ%ﬁﬁ@f@ﬁrﬁﬂ%%ft@?s
alkylated with ephgicRt disdoatetatethaiibtharprdsenueofien thedinfm catalyst to give ethyl 244-((tert-
butoxycarbonylamino)methyBeysiehesmethoxviagsialehich maxhsdyaralyzed o g free amine

by treatment with MCI at room temperature. This is reacted with disuccinimidyl carbonate and then a
secondary amif& ¥ gV L BrBAt RindIR RN AR IRINTRS Lo i Witk Bsedehieafidrd a compound
of Formula (La)u2@higtire! § sffenisdhadesulfs obapoaxparimend abichivaeasured-inecabititys Dhe

Compound 23 t;?ré%‘é]{'?éﬁstﬂgsﬂ%:]}}r‘é trigle by %ft59£h$%1{5398&§§f.t0 MCT-induced pulmonary arterial

hypertension in'rat. Figure 8 shows the results of ar?experlment which measured the ability of

Compound 22 to inhilsittRRC ARy hcRESPR SEiFdRSHIE PESHBR See M Tonde dsapethdtary arterial

25hypertensionsifidfbm of asthma in an individual, comprising administering to said individual in need
thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline

form of the present disclosure or a pharmaceutical composition thereof.

15



Figure 9 depicts a powder X-ray diffraction pattern (PXRD) for a sample containing a crystalline form
(Form 1) of sodium 2-(alr,40-4-(((4-

chlorophenyl)(phenyl)egbamoyipxymatbyleysishsbmethaacsiaie (b spdinm,sait.of Compound
22) (PANalytical X'Pert Plus Powder X-Ray Diffractometer; 5.0 to 40.0 29). 30Figure 10 depicts a

dynamic vapor SERSHGTRIERT SFHsTig 1oMEBHH: SriREsTsatmEsiras ©smhBlREsL mHI%ynamic
vapor sorption amadyzerherapedigilyelLidepiotsa differentiahdcanriingacakeiimetnyc(BS8THdienmogram

for Form 1 of thgg@w&&q&ga&&gmgﬂg&ﬁﬂ Instpdmenta, D3¢ Q1000; 10 C/min). Figure 11 also
depicts a thermogawmetricg%nad%sis é‘g%@%ﬁthermﬁﬁram for Form 1 of the sodium salt of 35Compound
BB Eh eet!

22 (TA Instruments TCAT ST ERAMYT PP D8 SR AT RBIFRGY S ric
analysis (TGA) tarhsogranofotha yadrabvoluthe aortisins sdftiofsCora potwrtiRRidwOn need thereof, a

2009/117695P GikithedQAHQOLE8B amolnigitad3deRicincnpamed el Xatay: difffagtiendatter (PXRD) for

a sample containrierégl.{';\ Q’m)gate (%ft %én%gciﬂgggﬁzgltmog%om Quny 22. Figure 14 depicts a
thermogravimet?lc anéilly&s lﬁe(gA‘W ermogiam fora ydrate of the sodium salt of Compound 23.

SFigure 15 depicts a powderbedesedififabsivisspaittkisel (PXCREY 408 tp seathplis Bonkaimtatnanhyéirate of the

sodium salt of GRRRUREIRSathy FighiRIMIGRPIsAheIRgRvImALHcanalEisEGAN hermogram
for a solvate of the magnesium salt of Compound 23 Figure 17 %e icts a powder X-ray
diffraction patte i BXABF A GAMGESREARHG & LSRR b HE RGeSt SHEBFEMpound
23. Figure 1i8rdepicts prebatriogravienetsiptanadysisid GAythetmograanifor a solvate of the

potassium salt of Compgupgigdiment GIGHSLLARRICISA-PRPNARS X adnAiiragtion Ratter (PXRD) for a

sample containing a solvate of the potassium salt of Compound 23. 15Figure 20 depicts a
thermogravimetfiePSHaRFEROPHENP et JUPRrisE Afe Brtisensie i GV ere ghisetind 23.
Figure 21 depictseaegowderafetiayatlificdetior patermofRXRiokassample:eoninining a-gaivate of the

calcium salt of Gompe nd 23, . . 1 Figure 22 depict 'tl'ge MS é} nd MS/MS (bottom) spectra of
the taurine conjugérnmg (yF %%résénmtﬁésﬁﬁé“‘z%%é’m%%ﬁ%e %3 SomPg t?gl%)}g}l 73 epicts the MS (top) and

MS/MS (bottom) spectridfiedipehel dsnjrgaredbcOsipruaeR [Edmpoghthaoement of Figure 24
shows the mean;plasmacconcenltationrtine R ofilesabeompeudi2and e anmpowdaataurine

conjugate (Compound.99) after a 1.25 mg/kg oral dose of Comp unlg 22 25tayring conjugate to male
rats, . Figure P EREREANE AL B8 K AR A SR APRES B S BPCBRBO N2 AREPE 10
mg/kg oral dosebtd @ompounshRhsddiarmbaleter prpdaliaksiorm of the present disclosure or a

pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of
hypertension in an individual, comprising administering to said individual in need thereof, a
therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline form of the
présent disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of
hypertension intended to confer protection against cercbral ischemia in an individual,
comprising administering to said individual in need thereof, a therapeutically effective amount
of a compound, salt, hydrate, solvate or crystalline form of the present disclosure or a
pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of
inflammation in an individual, comprising administering to said individual in need thereof, a
therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline form of the
present disclosure or a pharmaceutical composition thereof.

One embodiment of the present disclosure pertains to methods for the treatment of an

inflammatory disease in an individual, comprising administering to said individual in need
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Figure 26 depicts a differential scanning calorimetry (DSC) thermogram for the crystalline form of
Compound 22 of the present invention (TA Instruments DSC Q1000; 10 30C/min). Figure 26 also

depicts a thermqgravimetric analysis %G%)therm am for the, crystalline form of Compound 22 of the
present inventio%%ﬁ‘0 y Ian‘%:islterﬁl e@ﬁ%ﬁﬁé e{‘f 0 I?r?%lggﬁacceol?;l Ii%“@/r%%ir%.ﬁydgate’ Ié?g‘ﬁartg 37 eiﬁl%flse a powder
X-ray diffractionfgrattefrhgPRD)dor assmmpio bomesivines therapystadtinkeform of Compound 22 of the

present invention (PANglticabdtRarbPivs,Rawdss.BodRav. Riffrastomater & Q4.40:Q 26/)-
DETAILED DESCRIPTION.OF THFe INVENTION WO 2009/1%7.095PCT/U. 2009[001688
|

DEFINITIONS P8P e SSa eor S it P e YA e da o RS B e TL88 i 7sighout this

patent documerstiscig tensplagonestinigrntienieledetosinesisiamd dis rgthimeteus Eid hctivatd the
receptor, 5suchggithgRO44-feseriananshinitiale R Myaiclogical & Rharmacelegicalsegnonse

characteristic of that receptor. For example, when moietjes activate the intracellular response upon
binding to the réCI5tEY, & Sé?‘lﬁﬁW&’éc@%Isﬁp%iﬁfﬁiﬂ‘&%?ﬁgrﬁﬁ%#éé.COP Lt %aél‘ﬂ'é’lsrlﬁmédﬁf’&dflf;??'@&ﬁ]racting" is
intended to meandyingipgdingincdioat edsatrbiediesitegetier tretiier ieancinivitte dfisténm @iw@ntin vivo .

system. Thus, "895‘&%8}}3%95@-519'%;f&%‘?e%%fv%{%"%il%ﬁs&ﬁm&%ﬂﬁ%’{h‘é‘&éé‘éﬁ?GEL%BJH]%'HP'ES the

administration of a compound of the present invention to an individual, preferably a human, having a
P012 receptor, BEATRIPRECH FAERBIHGRN thffeRiucing a compound of the invention into a sample
containing a cellular olomosatpatified Piepakatiadiconiatpag.a R0 RLReREOhe rearie deswGibydrate”

as used herein fyc%s{aﬁ&83@@&95}%9[&%@@&}&9@o%gp%é%gtamﬁg?&éﬁ%gkq%&Mt n%&gﬁyge a

stoichiometric or non-stoichiometric amount of water bound by non- covalent intermo equfgr forces.
The term "in ne 8§ et Al trARTE Al iR ter AT RIS TRBrant; stihBriTatetelivy a6t resiientome used
interchangeably foheneesana disdgment mgdebyeaicaregiverifeughghysician, nurse, nurse practitioner,

etc. in the case of humans;yigrRATAN Iy he Fase Al AYmals, 20isluding RoR:umAnR pammMals) that

an individual or animal requires ar. will benefit from t_reatment..This judgment is made based on a
variety of factorStHAI AR T R PRIIA1 Sk Seilil dio8r & A5 SR i T REIEsHE Kisifedge that
the individual orsenimdfienit sdewiltbec OREST sssdtheresuitofd yiseastheconditia$ o disorder that is

treatable by the compungds,Afine JoRRIOR-ABSOHINaN--Hhe SempaMRdsREHe Mvenlion can be used

in a protective or 25preventive manner; or compounds of the invention can be used to alleviate, inhibit

or ameliorate thBithesaBeeiBhiratisraarasiersd frommdrd serin RfaLENS I in Mt 6RBan any
animal, includindgefaamifBlsapr efenahlycraiceicrats;s aiherntodants; PAIDESodRES, Cliisiosmine, cattle,

sheep, horses, Rgrp%r"é‘%&‘(%% ARM oSt RIRTGIANMPUMANS; RIS IS R Moduiate o medylating” is
intended to mean an increase or decrease In the
toxin; PAH associated with hereditary hemorrhagic telangiectasia; PAH associated with
splenectomy; PAH associated with significant venous or capillary involvement; PAH associated
with pulmonary veno-occlusive disease (PVOD); and PAH associated with pulmonary capillary
hemangiomatosis {PCH) in an individual, comprising administering to said individual in need
thereof, a therapeutically effective amount of a compound, salt, hydrate, solvate or crystalline
form of the present disclosure or a pharmaceutical composition thereof.
One embodiment of the present disclosure pertains to methods for the treatment of a disorder
selected from: platelet aggregation, coronary artery diséase, myocardial infarction, transient
ischemic attack, angina, stroke, ischemia-reperfusion injury, restenosis, atrial fibriliation, blood
ciot formation, atherosclerosis, atherothrombosis, asthima, a symptom of asthma, a diabetic-
related disorder, diabetic peripheral neuropathy, diabetic nephropathy, diabetic retinopathy,
glaucoma or other disease of the eye with abnormal intraccular pressure, hypertension,
inflammation, psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn's disease, transplant
rejection, multiple sclerosis, systemic lupus erythematosus (SLE), ulcerative ¢oliils, ischemia-
reperfusion injury, restenosis, atherosclerosis, acne, type 1 diabetes, type 2 diabetes, sepsis and

chronic obstructive pulmonary disorder (COPD) in an individual, comprising administering to
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amount, quality, response or effect of a particular activity, function or molecule. The term
"pharmaceutical composition” is intended to mean a composition comprising at least one active
ingredient; |nclug|i|3 Qut nqt.I|mltg%g9éo§%!t%bsolv§tgﬁ, %%gchdrates of com oungs q{ h%rgres nt

. ) s vidual in nee Fapeutic ¢ amaunt of acompound, sa te, solvate
invention; Where%yt € composition Is amena%ﬁe to Investigation for a fgsp%mﬁéé, gfficacious

outcome in a m&aRNFEH s a5 i e PUeTEROLIEHATHE RS i PAARURREIST Ao Brwrdieiaed skill in the art will
understand and appreciatethedpehnicies pppivariaiedas detannining whetheoapagtivaingredient

hasadesiredeéf% ious, outcome sedﬁu on.the needs,of the artisan. WO, :
20051117005 e U BTGB o IOt B2 e FTS REAREs mpound of the
invention or a satedipsrentiahdefueateeineflad¥sihrstonttiseiticd disavlsrstoichiometric amount of a

solvent bound by non-epualgpidnfermaiecyrkieraasidRieisirashseivents ase Molatilgmaonatoxic, and/or
acceptable for ra;xrﬁmlwgwinistraftion to humg,ns&g trace amounts, ~ The term "therageutically effective

amount" is interiSH ¥ JASAR ThEXRONSE SFRetivs Blgﬁ?ﬁtoﬁﬁcdocﬁwﬁﬁﬁ%%@éﬁ'ﬁ% Ly that elicits the
biological or mediiaires parnsetipapnigssoel S¥stem, animal, individual or human that is being sought
by a researcher, Veteri@ﬁ‘é@ﬂb&ﬂﬁl@éﬁ%f@ﬁE)%s%ﬁp&ﬁ@foﬂi@iﬁ@ﬁiﬂg fAIRAIves: QLA idiyidual, which

includes one or more of the following: 10(1) Preventing the disease; for example, preventing a
disease, conditiB¥iBfarebie PP aRHERERIHAE e disrhamepiedbe mangdeEia condition or
disorder but doesctiotyetexper ereanenidisiiaydhe: pathiology or symptomatology of the disease,

(2) Inhibiting the diseasg; for.example,inhibiting,. a.disease, condition or disprder in an.individual that is
experiencing or displaéﬁbgﬁ?%o)é%%e%ﬁgégl o ?;ergﬁ%ésr%gﬁo%' glr%ﬁ%%g%g%es%&l%oéno%ﬁﬁ%ﬁ%{f disorder
(i.e., arresting flitfeicaeversgmenisieliselpat oo Ibg yrassardissiasipto m e logyd astare of 43) Ameliorating

the disease; forgxampley aspeliaralingA siseasal eandition or disorder in an individual that is
experiencing or dlsplagggeg;be @%{Q?Ié) ors élrg)%o atology.of th% dlseafse, condltlonrj'(%r disorder (i.e.,

reversing the pathology and/or Symptomatoio TE PRI QARG i< SLBRP RS Y ¥ASwn in the

art and generallphefers ?W&ﬁ@ilkﬁriﬁﬁ?mh‘gftb@@ﬁ%@fﬁéﬁéﬁéﬁi&&ﬁhéﬁg@%ﬁﬁ@fm%aﬁmﬁ@@% to allow

their interactionahthenmoleculacdevelteachiRvraahemigatee physical transformation of at least one
chemical reagent. 25 CHEMICAL GROUP MOIETY,OR RADICAL ,  Theterm 6L E8 oyt is
intended to mean a C1-C6 a y(il radica attgceiﬁe 0 %e cafbon of a car%onyl gro wheréin the
definition of alkylvHesettiel wanms efasiattionfeamndd skeibeseialsiessomia Sxanspidecinsiaie, but are not

limited to, acetylygrenRRYoNhuianehSE PRt AREYL RN cBeaneand dRe.like.1 3Eha.term
"C-C6 alkoxy" is intended ﬁ}érﬁg%n a CI-C6 alk%lgra ical, as defined herein, attached directly to an
S

oxygen atom. THEEHBBEi AELYE S PAIBBE G HE BATBEH S Arbr P8 9 CAMEBHE: some
embodiments afi@ketes8scarbonspelntsoine amidedinentsste. 1 or 2 carbons. Examples include

methoxy, ethoxy, N-preRRXYHSARIAPIYe PrAVION RERNYISABWOXY. SEC:HUIRNNANH tRlike. 35The

term "CI-C6 alkyl" is intended ean a str%%ht or branched carbon radical containing.1to 6 carbons.

to |
The embodiments&fe 1T B AT B IR TP ERTBLATTGHES K sio A HasE- 2RSS RdihRts are 1 to

3 carbons. The gabedini@diE eswdigeDnatirborgefitabheart disease.

One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate,
solvate or crystalline form of the present disclosure, in the manufacture of a medicament for the
treatment of PAH associated with a congenital heart disease selected from: atrial septic defect (ASD),
ventricular septic defect (VSD} and patent ductus arteriosus.

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvate or crystalline form of the present disclosure, in the manufacture of a
medicament for the treatment of PAH associated with portal hypertension.,

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvate or crystalline form of the present disclosure, in the manufacture of a

medicament for the treatment of PAH associated with HIV infection.
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WO 2009/117095PCT/US2009/001688 embodiments are | carbon. Examples of an alkyl include, but
are not limited to, methyl, ethyl, npropyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-butyl, pentyl, isopentyl,

t-pentyl, neo-pentyl, 1- | i CH3)CH2CH2CH3 meth Ibut
-CH2CH(CH3)CH2CHI(35]n %%%%né’ the Fi%ege%t? 22?%%%”83“1&% % Fgr%ﬁé"’%"ugﬁ’%lehs S san one
alkyl radical attahelf %{WﬂhPééR%‘I S Fsraniepielistieprradicar ﬁa@qﬁeeaﬁfe rrsigaineras described

herein. The exampiesrindldd, but-hetllinied:te; methylaminaaihylamino, n- propylamlno
isopropylamino, nbutylaming, SfcRHEY IR IBaRUBRMInA: LRy Rylamine, and E)Q%d"‘ég: 15 I ace,

embodiments are "C1-C2 alkglamlno 10The term "C1-C6 alkylcarboxamido”

alkylcarboxamid@™RSATSRERHTS a1 Braresert Bsnigrdb ramaeHaas diterdisamcattisiber the
nitrogen of an anudagrelipihereinsl kyihhassthersamedefnitidmgsdetind herein. The

C1-Céallcylcarboxamidg, may,be.FeRr 6seR qext%feélﬁ%egaﬁsqm"luﬁe'\é,%tcslrﬁ alied daExamples

include, but are not limited to, N-methylcarboxamide, N-ethylcarboxamide, N-n- propylcarboxamlde N-

|sopropylcarbox5¥ﬂf@§ NEWSﬂﬁ@ﬁ%ﬁ%ﬁf&oﬁ@é’éﬁﬁ@@%&ﬁ%ﬁm‘@eN]aﬁé‘é%f&tiﬁé’ir%oxamlde
N-t-butylcarboxamdderaad fheHmaTrheateﬂﬁAHbs@ﬁlaﬂ&ylsiﬂHaﬁlyhemm;ended to mean a CI-C6 alkyl

iadical attached to a S%‘;ﬁére%c%&e% btst)le prgs e%lndlsc X Ik ITr ?#SE;FES the same d%énltl a?escrlbed

herein. 20 Examples include, but are not limited to, met
npropylsulfanyl, S@Sﬁ?@ﬁﬁ%ﬂ#&ﬁ?@’ﬁ‘bﬁf?@ﬂﬁ%ﬁ%?@é‘&%ﬁtﬁ§Eﬂf§ﬁ3ﬂ a%%@@ﬁémﬂameﬁb@rﬂmmnyl and

the like. Thedenmn! GIREH aboylsalcing Simifitendeabte sneatila-GivalGealkyl radical attached to the
sulfur of a sulfoxide ra@jﬁ@&h@éﬁﬁeﬁh&mﬁﬂ@é@m égg)mw@&r&mhoe@'ﬁxé 5@@'8%9&%&@%1?%%

25definition as described herein. Exam les include, but are not limited to, meth %su ffinyl, € sulflnyl

n-propylsulfinyl, %6%?8bﬁ§ﬁﬁme%ﬁﬂ§€mﬁ%t @é%%‘ﬁﬁ/@tﬂﬁﬁ%n%%ﬁﬁﬂ’éﬂl’ﬁ‘ﬁ Cafmﬁms%dﬁmyl and
the like. The terrd'@EnG6 Akl Isuifonaimideusrimendechtocchean dheagrd@ipsizhown below: 0000 s?°°S,

.C1-C6 alkyl 2( N%.tG.alkvi eewmﬁegs}%qmm@aeame@mg@mm%ﬁﬁdd%pﬂpewerem
The term "C1-C6 alké/lsulfonayl" is.inte to me EaﬁCl C6 alkyl radical % ed to the sulfur of a

olva surgj E‘I HEESR aﬂ?ﬂléaa]éﬂﬁﬁ)bthe as

sulfone radical RAVIG TS FoTHTGIE e prefq‘l%lllel
described hereiicExethpl Béﬁh@meteﬂuwereuhmnmtwﬁwmmmmm (AID.

2009/117095PCT/US20R9{ABA688B nt of the present disclosure pertains to the use of a compound, salt,

hydrate, solvate or crystalline form of the present disclosure, in the manufacture of a
medicament for the treatment of platelet aggregation. '

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvate or erystalline form of the present disclosure, in the manufacture of a
medicament for the treatment of a PGI2 receptor mediated disorder selected from: coronary
artery disease, myocardial infarction, transient ischemic attack, angina,' stroke, ischemia-
reperfusion injury, restenosis and atrial fibrillation.

One embodiment of the present disclosure pertains to the use of a compound, salt, kydrate, solvate or
crystalline form of the present disclosure, in the manufacture of a medicament for the treatment of blood clot
formation in an angioplasty or coronary bypass surgery individuzal.

One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate,
solvate or crystalline form: of the present disclosure, in the manufacture of a medicament for the
treatment of blood clot formation in an individual suffering from atrial fibrillation.

One embodiment of the present disclosure pertains to the use of a compound, sait,
hydrate, solvate or crystalline form of the present disclosure, in the mamufacture of a

medicament for the treatment of atherosclerosis.
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ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl, isobutylsulfonyl,
t-butylsulfonyl, and the like. The term "amino" is intended to mean the group -NH2. The term
' tainingTGiﬁoE%%ringe%?arbons. Exarqples include
nde

“aryl" is intended to m L A Oma, I%élggéagéﬁf (I.h%q Qsure € i &(i()?s%ouﬂ%l £
-Cb-alkox 0 mean a C1-Cb alkyl ester of a

phenyl and naphthyl. The term “carbo- oXy" IS Intt
carboxylic acid, WHeteisolrgietkgrgiolipcisons aefiaerimstaivcPxampldy imehudestivaére not limited to,

carbomethoxy [+hdarciNO6eb3lneadafnehn oXyiHeARRRIRIRRXY, carbo-isopropoxy, carbo-butoxy,
carbo-sec-butoxy, carbo-isobut rbo-n-pentoxy, carbo-isopentoxy, carbo-t-

Xy, carbo-t-butoxy, ¢
10pentoxy, carbo-neo- gﬁfwggg%b?ﬁ%%?{ﬁf%?{gﬁ%sfﬁgRﬁ{&lnﬁﬁg s hseeLasERRARE ¥intended to
mean the grbuph@@NHalvate of brystelime Garb ok iegrdsatbidsoyddiseintehe edtofaeanthe group -CO2H,

also referred to gs a.cahexyisacid graup: -the term "cyano” is intended to mean the group -CN,
15The term "C2-C8 dialkylaming" is intended to mean an amino substituted with two of the same or

different CI-Cl alkyl rad?@5IEhAdFTA! Sl igieal Hadasesiara dtifingrc a8 tesepped-fidkein. The
examples includsdbit, aevaeblimiediio: dmethylaminenrstideth daminendiethilasmnino,
methylpropylaming, methylsqpr aming, ethylpro ing, ethylisopropylamino, dipropylamino,
propylisopropylénn%%n%algﬁrg/}:ﬂﬁ%feg glg&%%%gfpnn%%%ﬁ}glﬁcz-c4 dialkylamino." The term
"C2-C8 dialkylcarboxafidsmbpimerCs dialaprsatvbrianicaeiiinténted o rhearmwomlksdlradicals, that

are the same ongiffacenéialtashedtoan amidg ﬁ@}ﬂss\é@%{@j[&@u&}’gﬁ;@é Hﬁ%@%@ﬂﬁéﬂ&fmition as o
described herein. A C2-Cg dialkylcarboxamido may be represented by the following groups: 00 alky
c5L, A NICi -C4%‘T%ﬁ%&%&f Al rf/f]{f’iql&ﬂ%gﬁbmxﬁ%éif{l@ﬁ%4 has the same definition as
described herein. Exarfiptesnbb dimiall oy ibanyescatvideldnalege;ding arbanot lifutectpgund, salt,

N,N-dimethylcathaxamide.N-dpethvimiethyicyhnxamide. Ndbdiethylgarhoxamide. o r

N-methyl-N-isopropylcarboxamide, and the like. The term "C2-C8 dialkylsulfonamide” is intended to

mean one of the fNAMAY BrotpEsBHB W POwberelineu -

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvate or crystaliine form of the present disclosure, in the manufacture of a
medicament for the treatment of diabetic nephropathy.

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvate or crystalline form of the present disclosure, in the manufacture of a
medicament for the treatment of diabetic retinopathy.

One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate,

solvate or crystalline form of the present disclosure, in the manufacture of a medicament for the treatment

of glaucoma or other disease of the eye with abnormal intraocular pressure.

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvaie or crystalline form of the present disclosure, in the manufacture of a
medicament for the treaiment of hypertension,

One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate,
solvate or crystalline form of the present disclosure, in the manufactare of a medicament for the
treatment of hypertension intended to confer protection against cerebral ischemia.

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvate or crystaliine form of the present disclosure, in the manufacture of a
medicament for the treatment of inflammation.

One embodiment of the present disclosure pertains to the use of a compound, salt,
hydrate, solvate or crystaliine form of the present disclosure, in the manufacture of a

medicament for the treatment of an inflammatory disease.
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'Za( N C1-C4 alkyl c 00 0 VCN'? NC1C4 alkyl C1-C4 alkyl wherein C1-C4 has the same definition
as described herein, for example but not limited to, methyl, ethyl, n-propyl, isopropyl, and the Iike 35

WO 2009/117095PCTG’1 90(?/%9th %’18 EQ?%H&%QC]O Uanl EiI.Q]S {Istlllgtllegg adC(EPI} rgll% Sai\”l;l N ate 01‘
The term "halogen” o r "halo" is intended to mean to a fﬁjor chforo romo o J he term

"CI-C6 ha|oa|kowﬁtﬁglmt@ﬁaaﬁt%wﬁ%%@rwHman&@affﬁs ﬁ@ﬁﬁé&ﬂﬁ@%fﬁr %wr??émgt ehirgctly
attached to an oxjggematohscErarplasine] pgeatupammotimiitedidopdiftuoromethoxy,

trifluoromethoxya i3 @‘fﬂﬁ@&ﬁ‘é&@é)ﬁr&%ﬂ%ﬂ?@é@@éﬁ%ﬁlﬁm ibertiks. systehRE BN el haloalkyl” is
intended to me ﬁ %Cl -C6 alkyl group, defined r%ﬁgm wherein the alk | is substituted with one

halogen up to fuRy SBSHAES St S RoNg L ABERRU RS BRI B R RReYY Eg‘r‘?rB%@IFé‘bﬁlé’s%ﬁfem the
formula C01,2"Hlabeheréinclishativalo gepsiandrtimidsifs 02 udmbnoryGiiwhizn (MOP®Ihad stiehalogen is

present then they mayie Dit,3ame. 6 Al ARRSGELIRLIAM Mg AleUP.ceRsistng o ofif". I Br and

|, preferably F, some embodiments are | to 5 carbons, some embodiments are 1 to 4 carbons, some
embodiments abd%A6 SOLHBORETARHTED RGBS AlFReAtS IS0 167 b IRefaEanYbies of haloalkyl
groups include, hedieraenotdimitadiianflverametpyf siftopressgtbyl, trifluoromethyl,
chlorodifluoromethyl, Z,2.2 tnbludoroeyagl 15pentg d‘é&roethij nd t{}ﬁ like. The ter "h(leteroaryl" is

ains e use of g comy
intended to mean an aromatic ring system contalnlng aroma IC ring a oma tha Tnay be a single

ring, two fused AHgstorstrae fusadiiitios weeé theatreaz drrdoatsmiatice mirg ebshrishheteroatom

selected from, hpédat-lmited 4gethe graupeansisting of 0, S and N wherein the N can be optionally
substituted with H, CI-C4 a(r%l r Cr- ZtOtCA' alk |.. The embodiment conta}_ln 5t06 rlng?atoms for

example firanyl, thienyl PO fidazoR o%éiisé" VEERREZ BT 0% aSoNI BPRISIN St Eysgn e

oxadiazolyl, triaZotysteiaeliazs i ffmmwﬁylf,ﬁﬁgl?a}zrmw tbymﬁm@ﬁmlrmﬁvda@mqnﬁzmw aerdntere dikBAT he
embodiments cenéaitt &4oLdisRgatoms fariexamplerearhaseirbddumaleimgeauinolinyl, isoguinolinyl,

cinnolinyl, phthalacqur lé"argg' égggtgd gtl)'lrlr? Os)é C|1_IQ | tna&%&mdo&éﬂl}%%g}gé}n}gc lupus erythematosus
(SLE), rheumatoid arthritis, Takayasu's arteritis, polymyositis, and dermatomyositis; PAH
associated with a congenital heart disease selected from: atrial septic defect (ASD), ventricular
septic defect (VSD) and patent ductus arteriosus in an individual; PAH associated with portal
hypertension; PAH associated with HIV infection; PAH associated with ingestion of a drug or
toxin; PAH associated with hereditary hemorrhagic telangiectasia; PAH associated with
splenectomy; PAH associated with significant venous or capillary involvement; PAH associated
with pulmonary veno-occlusive disease (PVOD); and PAH associated with pulmonary capillary
hemangiomatosis (PCH).
One embodiment of the present disclosure pertains to the use of a compound, salt, hydrate, solvate or
crystalline form of the present disclosure, in the manufaciure of a medicament for the treatment of a disorder
selected from: platelet aggregation, coronary artery disease, myocardial .
infarction, transient ischemic attack, angina, stroke, ischemia-reperfusion injury, restenosis,
atrial fibrillation, blood clot formation, atherosclerosis, atherothrombosis, asthma, a symptom of
asthma, a diabetic-related disorder, diabetic peripheral neuropathy, diabetic nephropathy,
diabetic retinopathy, glaucoma or other disease of the eve with abnormal intraocular pressure,
hypertension, inflammation, psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn's disease,
transplant rejection, multiple sclerosis, systemic lupus ervthematosus (SLE), ulcerative colitis,
ischemia-reperfusion injury, restenosis, atherosclerosis, acne, type 1 diabetes, type 2 diabetes,

sepsis and chronic obstructive pulmonary disorder (COPD).
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25indazolyl, indolizinyl, purinyl, naphthyridinyl, pteridinyl, carbazolyl, acridinyl. phenazinyl,
phenothiazinyl, phenoxazinyl, benzoxazolyl, benzothiazolyl, 111-benzimidazolyl, imidazopyridinyl,

benzothienyl, benzofuranyl, isobenzofuran and the like. The term "heterocyclic” or "heterocyclyl" is
e S oAl e S MBS

intended to mean a ring system con ammapéetsgni
rings or three fuzedvngooierreitx Boleasiiswinipatenns atibtdraftermentsubibtituteentieteroatom
selected from, %;rﬂgtgg@tggt;g%g@ group consisting of 0, S, S(=0), S( = 0)2 and NH, wherein the N
is optionally substituted with C1-C4acy| or CI-C4 alkyl. In some embodiments, the ring carbon atoms
are optionally substitut88SFRPEHB TR BT RImGAY ?}Hfllpﬁfﬁﬂfﬁ.i?rf‘§8W@@%b%ﬁi|’i¥é%f§etﬁ‘é"m
heterocyclic groupigsalBaedorn-otheprésmediebredringusnisametembodiments the heiereayglic group
is a 35bicyclic graun,ioy which any of the above-defined heterocyclic rings is fused to a benzene ring. In
some embodiments the heterocyclic group is a tricyclic group in which any of the above- defined
heterocyclic rings is fuSBETBPRVTHE AZERE R SIS ERFR PRESHTA HfetOEy ctid-grdtas- Wionte or
2009/117095P CTAd 820000 1688:mcl diddosbutfarenotlimited dbyddydldioketanyl, [1,4]-dioxanyl,
[1,4]-oxazepanyl, 10, 1énsihyeionbidsdikanaendiflazenipyaazenanvasetidinylaazridion chramany!,
ciiany, imidazgciod. imdacplin, indelin mofpholnyl plperd,RiRStgany, pyrany.
pyrazolidinyl, pyrazolinyl, pyrro Jdcinyli, pyrrolinyl, succinimidyl, tetra c?rof:uranyl, Stetrahydropyranyl,
thiochromanyl, thiomofBiGHRYLRHRIAA PR Rl R ActREie PP URtert S iRae A reteroepling
group can be bénded ionpyeanatiscvai ableving satbdnforringinitrbgdinias dllowed by the respective

formulae unless otherwsespraifitd: INederoRnhYAERMre iSIUeRded IRRAR, & SR Qb Ihe term
"nitro” is intended to mean the g:{% p -NO2. 10The term "sulfo" is intended to mean the group -SO3H.

The term “thiol" T THESHURH B e AR HEGOUEC I SHE EOMPB HRBL O TRERVER FoRecaied  one

aspect of the pregentdrilentionspéntainsats.certain compounds as shown in Formula 15(Xllla) 0 R1,, A
N X0 0)-LQ R2 One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of PAH associated
with a collagen vascular discas_e selected from: scleroderma, CREST syndrome, systemic Iuiaus
erythematosus (SLE), rheumatoid arthrits, Takayasu's arteritis, polymyositis, and
dermatomyositis.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of PAH associated
with a congenital heart disease,

One embodiment of the present disclosure pertains to & compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of PAH associated
with a congenital heart disease sclected from: atrial septic defect (ASD), ventricular septic
defect (VSD) and patent ductus arteriosus.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of PAH associated
with portal hypertension.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of PAH associated
with HIV infection.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of PAH associated

with ingestion of a drug or toxin.
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(Xllla) and pharmaceutically acceptable salts, solvates and hydrates thereof; wherein: RI, R2, X and Q
have the same definitions as described herein, supra and infra. One aspect of the present invention

pertains to certain compounds as shoyp,in,Farmula .69 ﬁ_@%&?g@%%&!% %@ﬂ,@h@rﬂn@&%ﬁgﬁfgﬁ%ns iy

acceptable salts, solvates and hydrates thereof, 25wherein 2 and X have thé samede
described hereifit §dprdlianéPimel the Presebdiprlostatder rateerizamhed slureyaethed i msesiaigdich are,

for clarity, descrhgchincther¢oniextafsepanetmbodiments, may also be provided in combination in a
single WO 2009/117085PCHL&SZOO%@Q%% %rgggdlment. C.onversell)é%ga&?gﬁtﬁa res oLthe
ribe dimefit, ma

invention, which are, fornﬁr%%ltﬂfl,lglgg%: GitRe Context ot A asllxhsgtf)eaecr% Ufs8°pa'e

provided separatetyyeeiinafysuifabtesabtinbivadnr v combitadorisrefithaierhBabinsentstpertaining
to the chemical graupsrergsented by the variables (e.g., fe, R2, R3, R4, R5, R6, R7, KR9, RI, 12", X
and Q) contained 5within the generic chemical formulae described herein, for example, (1a), (Ic), (le),

(1g), (1), (1K), (Im), (H), (TSR, ST eRABK USRS RFERHY 4p& SpRRsiedisPinibtated ByAife
present inventiom jugttaBné achodiric exseytciinribinationuasas individidadlftrexpliaitlyreciiedsdoidlee extent -

that such combi&)gﬂigﬁﬁiﬁgggg&%g%pgggﬁ% EE\%%&%QILU” stable compounds (i.e., compounds that

can be isolated, characterized and tested for biological 10activity). In addition, all subcombinations of
the chemical groups liStBISH A BFRbOHABIHSHSTHTHNG RUERY Atiabe g dya|tolzydipte, solvate

subcombinations efwsamandmedieaindicationseessribed hereinose isespagificallysessiaraced by
the present inven 'onu'iustnas if each and e\{&rga%ué}t;%%tgnation of chemical groups and
S was'in

. . W1 tEHA) VEnO-OC SIVE .o . . .
subcombination Of Uses and medical iIndications ividually and explicitly recited herein. In

addition, all subcombifacbefithensaftherBesiaisdotiye peresraned crysiailing foltry dptcifitedty
exemplified hergin-As.Wed Asndllf the present disclosure for use in a method of treatment of PAH associated

with pulmonary capiliary hemangiomatosis (PCH).
One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate or crystalline

form of the present disclosure for use in a method of treatment of platelet aggregation.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of: coronary artery
disease, myocardial infarction, transient ischemic attack, angina, stroke, ischemia-reperfusion
mjury, restenosis or atrial fibrillation.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method for the treatment of blood clot
formation in an angioplasty or coronary bypass surgéry individual.

One embodiment of the present disciosure pertains to a compound, salt, hvdrate, solvaté
or crystalline form of the present disclosure for use in a method for the treatment of blood ¢lot
formation in an-individual suffering from atrial fibrillation,

One embodiment of the present disclosure pertains to 2 compound, salt, hydrate; solvate or crystalline
form of the present disclosure for use in 2 method of treatment of atherosclerosis.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate or crystalline
form of the present disclosure for use in a method of treatment of atherothrombosis.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate or
crystalline form of the present disclosure for use in a method of treatment of asthma.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystalline form of the present disclosure for use in a method of treatment of a symptom of
asthma.
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subcombinations of uses thereof and medical indications related thereto described herein, are also
specifically embraced by the present invention just as if each and every subcombination of salts,
igation of uses

solvates, hydrates and ryst lline form ecifically exemplified herein and sybcomb

thereof and medical ingﬁaﬁrgqr)]%g}e %ﬁteo 'E[ erpéfts)el\}?é% ??10 |\}.|%I%%r%}nasr§% aZ%?em%(ﬁ%:nl yS?%g%i%daF\%rsé}}H?‘tﬁs used
herein, "substituteeryitidiiegatosmtvathe nexsspioheclyaioge nsaiomoftited ehieeaicahgrbagidaéplaced by a
non-hydrogen subgtituepi,aEgiaup, the non-hydrogen substituent or group can be monovalent or

divalent. When the sutgtituent %%%E%%%%divalené, then it is understood that this group is further

substituted with anothet S BSH BB h SO SET RERIES I SOB TS IS WU BER 086 St may
have up to the follovpdatioe frsulisticutiesgfaliskampler asmethylagirodipfcantdrensubstitubedcby 1, 2, or 3
substituents, a methylgpg roup can be substituted by 1 or 2 substituents, a phenyl group can be
substituted by 1, 2, 3, 4, or 5 substituents, a naphthyl group can be substituted by 1, 2, 3, 4, 5, 6, or 7
substituents and the [ik&8 SRERAEB TR RISEIHPE RS OPSTIRIFE QbRITReHTS" %@{fehgdf@t@h@lvate

substitution of acgrowymiNith B3R bLsuPStituedktipstecthe tedah Aurphed of suhstitluentgpbysically allowed

by the group. F retrtgq{ér\é\{rﬁggr@ group is substituted with more than one group they can be identical or

they can be different. Corﬁpoﬁnds of the invention can also include tautomeric forms, such as
keto-enol tautomers aftfefEIRENFALPS the A fordsdanisemiaatifibrigmporsieridallyducked ato one

35form by appropeigig.aistithtionndtjsundersiondthatthevanieus dutiometicforms.ase within the
scope of the com grund,& of the present invention. WO 2009/117095PCT/ITS2009/001688

Compounds of the ihvéntion can also include all isotopes of atoms occurring in the intermediates
and/or final compound€nisodpdisiimteidechosenbdindisshm\ingathetsamenptomicsaltinpkatbubtidferent

mass numbers. for examplgxisotaRss aLhviggendnglude deutarum, ARAKIINT: alkis Hnderstood

and appreciated that compounds of Formula (la) and formulae related thereto may have one or more
chiral centers aAtFth&f&7sr& R i b MpERIbIHEIR WALPST HiXS tereocisomers. The invention is
understood to extend toramdbedihbracd thdlsesch dinantiemersndiasteneoisoneers and.maixiices dharent,

including but noffimited ie-tasemates. iissndersiaad haksompavpds.elFormula (la) and formulae
used throughout this dgclosm%redare itntiet%(ged to 18re resent all individual enantiomers and mixtures

thereof, unless stated oF SROWH Otharwiss.F > It 1 UndeTstSBaENd ARPPECHE AP Bt pSiAS of
Formula (la) andrfonmieliae fetatetitiianesonedistlagmégois amersti®dci iresisofiivrsmaasobe referred

to as cis and trapgndhie£isRestisamets ohsumpaknds.affzormula (la) are named herein using the
prefix (1s,4s) and the trans meso isomers of compounds of Formula (la) are named herein usin%gwe

prefix (1r,4r) as 15showns BRISW (1 A5y 6t AIe BETEEHIR T EF BT (14 Ty sdve o ervesfige
aspect of the présant Fraroienesm fasses eaniin elictameraiédenvatives selected from
compounds of FormulatXthratkphasmiacsuticaliysaceaptable salts salvates 20and dydratesthereof:
0 or crystalline form of the present disclosure for use in a method of treatment of an inflammatory
disease. ' |
One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate or
crystalline form of the present disclosure for use in a method of treatment of an inflammatory disease |
selected from: psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn's disease,
transplant rejection, multiple sclerosis, systemic lupus erythematosus (SLE), ulcerative colitis,
ischemia-reperfusion injury, restenosis, atherosclerosis, acne, type 1 diabetes, type 2 diabetes,
sepsis, chronic obstructive pulmonary disorder (COPD) and asthma.
One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate
or crystailine form of the present disclosure for use in a method of modulating the activity of a

PGI2 receptor.

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate or crystalline

form of the present disclosure for use in a method of agonizing a PGI2 receptor.
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Rt., N X0 0j-LQ R2 wherein: R' and R2 are each independently selected from: H, C1-C6 allcyl, aryl and
heteroaryl; wherein C1-C6 alkyl, aryl and heteroaryl are each optionally substituted with one or two

25substituents selected 1oy G610 AR & b8 Akl A, & L Gehaloalk oy, 1§ haloalicyl and
halogen; X is 0 or NR3; R3 is selected from H and C1-C6 alkyl; and WO

2009/117095P G20 585 PBER - 1es i SR BAT G, URHIT R S Bi2 §gapgihod of treatment of
1-carboxyethylaid asldcteh vexidideagiraPidinGbuiigl &ridin 828 -ammpmeed-edhloxriia8:oxopropylamino,
1, 2'diCarbOXyethyééﬁ!Hﬂﬂlséasf@élQ@tw@om.e{QéM&ﬁﬁfﬁl|@REBQ, ﬁn%mfﬁpégx(g%{@fwgﬁ;@%h&ﬁé@rﬁnlmo _
3-carboxy-Icarboxylatopropylamino, carhgxymethylamino, 1-carboxy-2-(1H-imida2ol-4-ypethylamino,
1 Bearbory 2 O R SR BTG Boa TN BEAF B B,
1-carboxy-3-(metkydihie) propy lamdeu(al hearbbrge- phetyd dthylarminoe Rc adfexypyaibol idimdylar

 1-carboxy-2-hydxyeilylapyieg) Je 3Ly oI aRY AR C ¥ RO D0 drtal
3-ypethylamino, 1-carboxy-2-(4-b drox%/fghen lethylamino and 1-carboxy-2- methylpropylamino. 10

2
One aspect of th “F@%iﬁ{“ir?\‘?%ﬁ%ﬁ‘:&ﬁ FrpaELE didestinm 2o amockieet dafhvagoeioseledad ffom
compounds of Foxinufa Hasadiphaimhaesudiiaalicaceapiabtel salis; solyaiel andchydrates thereof: 0 A
ﬁé?e"r'oirzyl(_' 2) 150Nerein. 2R3 &0 6% Ipds pendshty selegted om: oGS0, dkH 2k and
with pulmonary veno-occlusive disease (PVOD); and PAH associated with pulmonary capillary
hemangiomatosts (PCH).

One embodiment of the present disclosure pertains to a compound, salt, hydrate, solvate,
crystalline form or pharmaceutical composition of the present disclosure for use in a method of treatment
of a disorder selected from: platelet aggregation, corenary artery disease, myocardial infarction, transient
ischemic attack, angina, stroke, ischemia-reperfusion injury, restenosis,
atrial fibrillation, blood clot formation, atherosclerosis, atherothrombosis, asthma, a symptom of
asthma, a diabetic-related disorder, diabetic peripheral neuropathy, diabetic nephropathy,
diabetic retinopathy, glaucoma or other disease of the eye with abnormal intraocular pressure,
hypertension, inflammation, psoriasis, psoriatic arthritis, theumatoid arthritis, Crohn's disease,
transplant rejection, multipie sclerosis, systemic lupus erythematosus (SLE), ulceraiive colitis,
ischemia-reperfusion injury, restenosis, atherosclerosis, acne, type 1 diabetes, type 2 diabetes,
sepsis and chronic obstructive pubmonary disorder (COPD).

One embodiment of the present disclosure pertains to processes for preparing a

composition comprising admixing a compound, salt, hvdrate, solvate or ¢crystalline form of the

present disclosure, and a pharmaceutically acceptable carrier.

The present disclosure further provides, inter alia, processes for preparing compounds
of Formula (H):

or a salt, solvate or hydrate thereof;

wherein:
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wherein C1-C6 alkyl, aryl and heteroaryl are each optionally substituted with one or two substituents
selected from: C1-C6 alkoxy, C1-C6 aIkyI aryl, C1- C6haloalkoxy CF-C6 haloallcyl, hydroxyl and

halogen 20Xis O or N%{ZSS’ s%nactél' f3 i ﬁ fraom Hcﬁﬂag roa cl: %% &1 najl s&esta%upg 1‘%f the
present invention encompasses certain b élO We eriva IVE ctep comp ouncPé OfOIEOI'mU|a

(la) and pharma@é&fﬁb%‘l‘llﬁf%@émd@%eéémﬂ @x@é&@ﬁd%ﬁy@i@ﬂeﬂh&e@ﬂ@@ﬁkm F2-OH (la)
wherein: R' andi2i2 ak¢1 g@@ﬁaiag@pgﬁ@ently selected from: H, C1-C6 alkyl, aryl and heteroaryl; wherein

C1-C6 alkyl, aryl and heteroary each gption II supsti uted with one or two
2009/117095PCT/US;§I /%5%%%; i &tifue f’sa 5 Wioﬁ%‘efff’ciaédﬁﬂ&iﬂﬁﬂéévéﬂ%ﬁf%%ﬂ C1-C6

haloalkoxy, Cl-@ﬁﬂm@aikyloautjm@h)gewiw@d Con:NI2:3jlandir deselected from H and C1-C6 alkyl.
5 The Group R n@}yggtg@gmﬁ}pq’g&dlgﬁgjﬁﬁﬁdf : H, C1-C6 alkyl, aryl and heteroaryl;

wherein C1-C6 alkyl, aryl and heteroaryl are each optionally su tltuted with one or two substituents
selected from: C1-05 alkoxy, CI-Co aIkyI aryR2C1-C6 haloalkoxy, Ci-Co haloalkyl and halogen. 10 In

some embodiments, RI is selected fronﬁ@}\] @yl aryl.and hetegparyl; wherein CI-C6 alkyl, aryl and
heteroaryl are each optionally substituted with ongitu ts selected from. CI-Co alkoxy,
C1-C6 alkyl, aryl, CI-Co haloalkoxy, C1-C6Rialoallcyl ard hafogeri. “ORIn some embodiments, Rl is
selected from: C1-05 alkyl, aryl and heteroaryl; each ogfignally substituted with one or two substituents
selected from: methoxy, ethoxy, methyl, 15phenyl, trifluoromethyl, trifluoromethoxy, fluoro and chloro.
In some embodimerds, ftttnigiseteted from: diphenylmethyl, 2,3-difluorophenyl, 2-
fluoro-3-methoxypheny!, 2-fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-
(trlfluoromethoxy)phen |, 3,4-difluorophenyl, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-
chloro-2-fluorophenyl, éhf&rgﬂéﬁlﬁ%rophenyl 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-

with a hydrolyzing agent to form a compound of Formula (IT) or a salt, solvate or hydrate

thereof,

The present disclosure further provides processes for preparing compounds of Formula
(X:

(X

or a salt form thereof;
wherein:

R’ is selected from .C;-Cﬁ alkyl, aryl and heteroaryl; each optionally substituted with one
or two substituents selected from: C,-Cs alkoxy, C;-Cs alkyl, aryl, C;-Cq haloalkoxy, C;-Cs
haloalky! and halogen; and

R’ is selected from: H, C,-C; alkyl and aryl; wherein said aryl is optionally substituted
with one or two substituents selected from: C;-C; alkyl and halogen; and

R’ is C}-C; alkyl;

comprising reacting a compound of Formula (IV):

or a salt forin thereof;



20fluoro-4-methylphenyl, 3-fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethypphenyl, 4-
(trifluoromethoxy)phenyl, 4-chloro-3-fluorophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4- fluorophenyl,
4-methoxy-2-methylphenyl, 4-methox QS yl, 4-tolyl, 5-(trifluoromethyl)pyridin2-yl,
5-chloropyridin-3]%%,£5c-? ug?’g%%/ﬁ u?fgl-%{/f% -fluoropyridin-3-yl, 5-methoxypyridin-3-yl, 5-
methylpyridin-3-yl, 5-methylthiazol-2-yl, 5-methylthioph&h-2-yl, 6-fluoropyridin-3-yl, phenyl,
25pyrazin-2-yl, pyridin-2-y1 and pyridin-3-yl. IIRSQ ? odiments, Rt is selected from: C1-00
alkyl, aryl and heteroaryl; wherein Cr C6 alkyl, aryl and heteroaryl are each optionally substituted with
one, two or three substituents selected from. CI-Co acy¥)CI-Co alkoxy, C1-00 alkyl, CI-C6 alkylamino,
C1-00. allrylcarboxamide, C1-00 alkylsulfanyl, C1-00 allcylsulfinyl, CI-Co alkylsulfonamide, CL-C6
30aficy|su|,fonyl,wé9ﬁ’fﬁ%, aryl, carbo-C1-00-alkoxy, carboxamide, carboxy, cyano, C2-C3 diallcylarnino,
C2-C8 dialkylcarboxarmitie,s@2-e8diall cylsylionamiterGiO Chaloalkoyicd-08-halgallsyl datpgen,
hydroxyl and nitrg. I s embodiments, Rt is diphenylmethyl. In some embodiments, W is
2,3-difluorophe?113%?§k r%@?n%%?ﬁ%%rﬁ%ﬁts, Rt is 2-fluoro-3-methoxyphenyl. In some embodiments,
121 is 2-fluoropiehgPicses ehaboiimenscrinsudioidropyraidib-gf 2 WIOIRO0DLIETF095 In some
embodiments, R." is 2-methoxyphenyl. In some embodiments, It." is 34trifluoromethoxy)phenyl. In
some embodiments, %16563,4-diﬂ orﬁ)phe I In some embodiments, R' is 3,5-difluorophenyl. 5In some
embodiments, Rl is 3,5- u%%fﬁ%glﬁé VT PEBS ARSI R PR SBLATRISBhENII fh some
embodiments, RI¥3: 3-chloro-4-fluorophenyl. In some embodiments, Rl is 3-chloro-5-fluorophenyl. In
some embodiments, R." is 3-chlorophenyl. 10In spme embodiments, R' is 3-fluoro-4-methylphenyl. In
some embodiments, R' is 3-fluorophenyl. Insomejembodiments, Ft" is 3-methoxyphenyl. In some
embodiments, Rl is 3-tolyl. In some embodimeénts, R"is uoromethyl)phenyl. 15In some
embodiments, R'is 4-(trif|uoromethoxy)phenyl.Ap some embaediments, R' is 4-chloro-3-fluorophenyl. In
some embodiments, R." is 4-chlorophenyl.

av)

or a salt form thereof;
wherein:

R’ is selected from Cy-Cy alkyl, aryl and heteroaryl; each optionally substituted with one
or two substituents selected from: C,-C; alkoxy, C;-Cq alkyl, aryl, C;-C¢ haloalkoxy, C,-C,
haloaiky! and halogen; and

R’ is selected from: H, C;-Cy alkyl and aryl; wherein said aryl is optionally substituted
with one or two substituents selected from: C,-C; alkyl and halogen;

comprising reacting a compound of Formula (VI):

R1\N/U\R7

i
R2

or a salt form thereof;
wherein:
R’ is a first leaving group;

with a compound of formula (VII):

HO
OH

(V1K)
to form a compound of Formula (IV)or a salt form thereof.
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In some embodiments, R is 4-ethoxyphenyl. In some embodiments, R' is 4-fluorophenyl. 20In some
embodiments, R' is 4-methoxy-2-methylphenyl. In some embodiments, R.' is 4-methoxyphenyl. In
some embodiments, R' is 4-tolyl. In some embodiments, R' is 5-(trifluoromethyppyridin-2-yl. In some
embodiments, R' is 5-chloropyridin-2-yl. 25In some embodiments, R' is 5-fluoropyridin-2-yl. In some
embodiments, RI is 5-fTﬁ‘8rf36§ﬁ‘?am§%l%?ﬁrﬁwﬁ§§W’éﬁﬁ‘ﬂﬁiﬁﬁ%?ﬁ‘§SIf?rigfﬁpﬁﬁ’é‘ﬂﬁk’@iﬁg}ﬁéﬁﬁ@-mﬂl%ome
embodiments, RViB:5-methylpyridin-3-yl. In some embodiments, R" is 5-methylthiazol-2-yl. 30In some
embodiments, R' is 5-methylthiophen-2-yl. In some embgdiments, R' is 6-fluoropyridin-3-yl. In some
embodiments, R' is phenyl. In some embodiments, R’ is}ji)'/gzin-}yl. In some embodiments, R' is
pyridin-2-yl. 35In some embodiments, R." is pyridin-3-yw: Group R2: WO
2009/117095PCT/US2009/001688 In some embodignents, R2 is selected from: H, C1-C6 alkyl, aryl
and heteroaryl; wherein C1-C6 alkyl, aryl and heteroaﬁll are each optionally substituted with one or
two substituents selected from: CI-C6 alkoxy, CI-C6 alkyl, aryl, CI-C6 haloalkoxy, C1-C6 haloalkyl and
halogen. In some embodiments, R2 is selected from: H, C1-C6 alkyl and aryl; wherein said aryl is
optionally substititealifrdheeiitwo substituents selected from: CI-C6 alkyl and halogen. In some
embodiments, Radsselected from: H, C1-C6 allcyl and aryl; wherein said aryl is optionally substituted
with one or two substityents selected from; methyl and flugro. . In some embodiments, R2 is
selected from: H, metrtl%l ,1Sn§%%{p6y gﬁﬁeﬁ&@%ﬁ&a al—tabqé#%?ﬂ%%%Sﬁéwtéoﬁaqfl-ﬁﬁg%%tﬁeﬁm% 26n
some embodimenise Ribigtaenecteactediionr, G GokalyC afy dkd. etk foabybaltwirein. C1-C6 alkyl, aryl
and heteroaryl arg.grch.00tionRaly. sHlpstituted with one or two substituents selected from: C1-C6

alkoxy, C1-C6 alkyl, aryl, C1-C6 haloalkoxy, C1-C6 haloallcyl, halogen and hydroxy. _In some
embodiments, R2 is s e&éﬂ%@%ﬁﬂnéégéﬂ&gaﬁg - W@eﬂéiﬁa@aﬁﬁ’%\mﬁg%ﬁﬁﬁﬁwgwed

substituted withvotiecoe twovsisbstitentsssketeetachirofh (G 21G6 alkyhihgdaged and hydroxy. In some
embodiments, R2 is S‘?@ﬁ%%@%&lﬂa@oﬁgﬁ alkyl and aryl; wherein said aryl is

comprising reacting a compound of Formula { VIII):

(VII)

or a salt form thereof;
with a compound of formmula (IX):
O
RBJ\W
(IX)

wherein:
R®is a second leaving group;

to form a compound of Formuta (VI) or a salt form thereof.

The present disclosure further provides processes for preparing salts of compounds of
Formula (I1):



optionally substituted with one or two substituents selected from: methyl, fluoro and hydroxy. In some
embodiments, R2 is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 203-fluorophenyl,

4-fluorophenyl and 4-h droxcs(loh,en l.In.s ﬁ%%qg 1S, %liéf&lmlﬂ sQme [ngrggrQ?ﬁg%fRz is
methyl. In some %ng%gants? azéléén Br%%r%}} In somet e&%od:érznents, R'Zg'ls gétgfyl. 25In some ¢
embodiments, REIBAGRA farmsdniElembodiments, 122 is 3-fluorophenyl. In some embodiments, R2 is
4-fluorophenyl. In some embodiments, 112 is 4-hydroxyphenyl. 30The Group R3: In some

embodiments, Rs is H._In some emhodiments, Rs is CI-C6 alkyl. In some embodiments, Rs js methyl.
S5The Group X. 1 SoME BB ORI S TG T S LA BN KA G epared Y
2009/117095P GF/pT82003801688Tae.Group 0: In some embodiments, Q is OH. In some

embodiments, Q is -NHGH2C1 128030, RIS SRPOINERR LR I SRIERRR W ompounds of

1-carboxyethylamino, 1-carboxy-4- guanidinobutylaming, 3-amino-I-carboxy-3-oxopropylamino,
1,2-dicarboxyetﬁ%ﬁ{ﬁ@)lmﬂbﬁ-%%ﬁ%[%i?ﬂm?ﬁ&elzﬁlﬁmino-I-carboxy-4-oxobutylamino,
3-carboxy-1carboxylatopr ppskaminol ccarb bixyreratioylden ikviop dooatbaie 20 H (fidaziol«taytettilamino,

1- carboxy-2-me;g "!f%%[tﬁl ilrjyt:)Cj C%ég%rg%}%%arﬂggxlbutylamino, 5-amino-I-carboxypentylarnino,
101-carboxy-3-Fm thylt %% opylamino, 1-carboxy-2-phenylethylamino, 2-carboxypyrrolidin-I- yl,

1-carboxy-2-hydroxyethasiaisocthe sphodiusutiefrisyprapianise ot hetsayH-bHsnigst n
3-yeethylaminogb-garbaxy =2 ift-bydrodiphenyhietbyamino and 1-carboxy-2- methylpropylamino. In
some embodiments, Q is selected from: (5)-1-carboxyethylamino, (5)-1-carboxy-4-

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows two general methods for preparing an intermediate useful in the
synthesis of compounds of the present invention. Cyclohexane-1,4-dicarboxylic acid may be
converted to the corresponding diol either directly, or via an ester, by reduction with lithiuom
aluminium hydride. Reaction of the diol, with ferf-butyldiazoacetate in the presence of a
rhodium catalyst affords a 2-teri-butoxy-2-oxoethoxy derivative which may be converted to an
amine via the azide.

Figure 2 shows a general method of preparing compounds of the present invention, An
isocyanate is coupled to cyclohexane-1,4-diyldimethanol in the presence of pyridine to form a
carbamate. This is converted to a 2-fert-butoxy-2-oxoethoxy derivative with tert-
butyldiazoacetate in the presence of a thodium catalyst and the carbamate is alkylated with a
halide derivative. Finally the ester is hydrolyzed to leave a compound of Formula (Ia).

Figure 3 shows general methods of preparing compounds of the present invention.
First, a halide derivative is reacted with an amine in the presence of a palladium catalyst to form
a secondary amine. This is reacted with-triphosgene to form a chlorocarbonylamine which is
reacted with a cyclohexane derivative to form an al_cohol. Next, the alcohol is converted in one
pot via the 2-tert-butoxy-2-oxoethoxy derivative to a compound of Formula (Ta) by reaction
with rert-butyldiazoacetate in the presence of a rhodium catalyst, followed by acidic hydrolysis.
Alternatively, a compound of Formula (Ia) may be prepared by reaction of the
chlorocarbonylamine with a 2-fert-butoxy-2-oxoethoxyeyclohexane derivative in pyridine
followed by acidic hydrolysis. A compound of Formula (Ea) may be converted to the
corresponding sodium salt by treatment with sodium methoxide.

Figure 4 shows general methods for preparing compounds of Formula (Ia). In one

method a chlorocarbonylamine is reacted with teri-butyl 2-((4-
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15guanidinobutylamino, (5)-3 -amino- | -carboxy-3 -oxopropylamino, (5)-1,2 -di carboxyethylamino,
(5)-1-carboxy-2-mercaptoethylamino, (5)-4-amino-1-carboxy-4-oxobutylamino,
(5)-3-carboxylsgssxtakapropylamino, carboxymethylamino, (5)-1-carboxye#(kktronicage!-4-
yDethylamino, (15,25)-1-carboxy-2-methylbutylamino,-carboxy-3-methylbutylaming, (S)-
5-amino-I-carbox aﬁ‘é‘ﬁ%ﬁ%@#&'? E glérélfboof %ﬁ%@fﬁﬁﬁﬁﬁﬁ’}o’cﬁy aar‘?ﬁ?l%,a?é)){-ﬂlf-ré?r u8§<]§-2-
20phenylethylamisidrolBed-bertrshermystiotibirhipopargyyieosarie sppd ydroxyethylamino, (I S,2R)-
1-carboxy-2-hydr@xyRiapsianiorhéRy HineanRoyeacAtld ted preyéiedwiaming In another method a
(8)-1-carboxy2-(4-hydroxyphenyHerhylamino and (5)-1-carboxy-2-methylpropylamino, In some
embodiments, Q%%C%qéﬁéé&fféf%ﬁ%cr%ﬁn‘gﬁr? s@ Eéngénrzﬁ g%ﬁi%ﬁ%}%r%mé%xﬁ%%% ol
1.-carboxy-4-guarrsrebeiyiaheiten25in some embodiments, Q is
3-amino-|-carboxy-3-oxeRinRWarainOmbinse feepaThng menisdRdsusRidicarboxyetrybdmino. In some
embodiments, Q i 115(?1%%%){' ﬁez_r:frtlaggr(l:fa ;[f%?tgm{l "?‘em-lﬁgfylraéﬁég}(%o%m%%’@l?attﬁie%ﬂlﬁnethylcarbamatc

4-amino-|-carbox§/9ﬁ’-oxo utylamino. In'some embodimen IS 3-carboxy-1-carboxylatopropylamino.
30In some embodrETEscEs g iERPEBaA MR HEM frednsl ér{Bdlfients, Q is

1-carboxy-2-(i H?imiﬂml%xmﬁﬂmdaﬁamﬂ)dybmmﬂ}amb@dimm, Qé&&uﬁﬁ@ﬁﬁwﬁemmﬂbbéylam ino.
i some emodIentey s %ibi RN G R DILRNIAMING, B agBe@mbodiments, Q 1s

5-amino-Il-carboxypentylamino. 35In some embodiments, Q is 1-carbox -S-ngthylthiogpropylamino. In
some embodime MYt Bex BN IR ERTIR AR BY I ¥aTHE M%Ydih? nstagig 2- (-
2-carboxypyrro|id&tnﬁfwlméﬂiﬂ)c&eﬁﬁéiﬂlmaﬁa@ﬁﬂgtﬁmi%/001688 In some embodiments, Q is
1-Cafb0><y-2-hydfoxyetw%mé%oghmg 0 SRR SRR i, Lera oG-y droxyprarylaming. In

some embodiments, Q is 1-carboxy-2-(1H-indg1-3-yl)ethylatnino. In some embodiments, Q is

1-carboxy-2-(4-hy B4 iRy DB GE e B SoThE BhiBEini g 2t g ethy! 2-diazoacetate in
1-carboxy-25methidpropyiaminohdiisormebrbogimethys 249 (®)-1-carboxyethylamino. .

butoxycarbonylamino)methyl)cyclohexyl)ymethoxy)acetate which may be hydrolyzed to the free

amine by treatment with HCl at rcom temperature. This 15 reacted with disuccinimidyl carbonate
and then a secondary amine to give a urea. Finally the ester is hydrolyzed with HCY at 60 °C to
afford a compound of Formula (Ia).

20 Figure 7 shows the results of an experiment which measured the ability of Compound
23 to inhibit the right ventricle hypertrophic response to MCT «iﬁducéd pulmonary arterial
hypertension in rat.

Figure 8 shows the results of an experiment which measured the ability of Compound
22 to inhibit the right ventricle hypertrophic response to MCT-induced pulmonary arterial

25 hypertension in rat.

Figure 9 depicts a powder X-ray diffraction pattern (PXRD) for a sample containing a
crystalline form (Form 1) of sodium 2-({((1r,47)-4-({(4-
chiorophenyl){phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate {the sodium sait of
Compound 22) (PANalytical X Pert Plus Powder X-Ray Diffractometer; 5.0 to 40.0 °26).

30 Figure 10 depicts a dynamic vapor sorption (DVS8) profile for Form 1 of the sodium salt
of Compound 22 (VTI dynamic vapor sorption analyzer).

Figure 11 depicts a differential scanning calorimetry (DSC) thermogram for Form 1 of
the sodium salt of Compournd 22 (TA Instruments DSC Q1000; 10 °C/min). Figure 11 also
depicts a thermogravimetric analysis (I'GA) thermogram for Form 1 of the sodium salt of

35 Compound 22 (TA Instruments TGA Q500 in open cell; 10 °C/min).

Figure 12 depicts a thermogravimetric analysis {TGA) thermogram for a hydrate of the

sodium salt of Compound 22.
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In some embodiments, Q is (S)-1-carboxy-4-guanidinobutylamino. In some embodiments, Q is
(S)-3-amino-1-carboxy-3-oxopropylamino. In some embodiments, Q is (S)-1,2-dicarboxyethylamino.
10In some erghosimamissL is (S)- 1-carboxy -2- mercaptoethylamino In someramhrdimerts, Q is

(5)-4-amino-1-carboxy- oxobl.étglammo In éaém 19 p&?nts ,8 5 comp e containin

ts a
(S)-3-carboxy-I-carboxy 3'beropyfglrﬁ|n%p?h” s%m IS’ car oxyme ylamino. Ih some

embodiments, thdé@)?-iféa?wk%ﬂ@%llpﬁﬁﬁmﬁ%Dethylammo 15In some embodiments, Q is

(1S,2S)-1-carboxy-2- meﬁylbytylamia@am&@memaﬂdmm (C5ls) (@krire@thony Shpaets wbtéylamino.
In some embodlme % 0)(@3 -5- amdr}sl carboxypentylamino. In some embodiments, Q is
(5)-1-carboxy-3- (mefﬁ% op@?a no."In some embodiments, Q is (5)-1-carboxy-2-phenylethylamino.

20In some émbodimentBigarid Pslpictr Ry pArandihliaptian Ry (BRBBlIFRA RSNy pentaining a
(5)-1-carboxy-2- hwfax»emybammahamap@mmdlments Q IS

(1S,2R)-1-carboxy-2-hy (?‘(% {8@ rglngmln some egqbod

(S)-1-carboxy-2-(1H-in OgTavime %mrmogram for a solvate of the

ypet y?amlno n some em |ments

(5)-1-carboxy-2- (W%XWH@W]QW&H&‘H?}O 25In some embodlments Qis

(5)-1-carboxy-2- methylmgay&amh&m@e@a%&mb}nmmafpmﬁmxm iy eriiasie containie aspect
of the presept inven om agﬁ%s %ngj %g§rlvatlves selected from compounds of Formula
(XLElc) anzaphar?nac%ﬁg&% a§1 cep ta % solvates and 30hydrates thereof: (XIIIc) Whereln WO
2009/117095PCT/Uszd@@?@@l%é%ms afé@f%ﬁﬁﬁ‘?f?ﬁ&f%ﬂéé&ﬁ% Libgertarsefatteglirdnet the c1-ce
alkyl, aryl and heteteanyt whereismpdutdalkyl, aryl and heteroaryl are each optionally substituted with

one or two substiuents gelECIR AN CACRAKaN G1cf Al 851700 Salnelle ilsCo

haloallcyl and halogen; |s 0 or NW; PP.is selec ed from Hand C1-C6 alkyl; and Q is selected
from: OH, -NHCH?2 @mp%a%"ear% R ERPRIIAG3 1-carboxy-4- guanidinobutylamino,

3-amino-I-cerboxy-3-oxdiropyiadpiors k., Relicanboixyativdentynio TGAJd heanyeRamier ecgotestivyheino,
4-amino-I-carboxyéﬁimwm%%gﬁarboxy-1- |
Figure 21 depicts a powder X-ray diffraction pattern (PXRD) for a sample containing a
solvate of the calcium salt of Compound 23.
_ _ Figure 22 depicts the MS (top) and MS/MS (bottom) spectra of the taurine conjugate of
20 Compound 22 (Compound 99).
Figure 23 depicts the MS (top) and MS/MS (bottom} spectra of the giycine conjugate
of Compound 22 (Compound 100).
Figure 24 shows the mean plasma concentration-time profiles of Compound 22 and
Compound 22 taurine conjugate (Compound 99) after a 1.25 mg/kg oral dose of Compound 22
25 taurine conjugate to male rats.
Figure 25 shows the mean plasma concentration-time préﬁie of Compound 22 after a
10 mg/kg oral dose of Compound 22 sodium salt to male rats.
' Figure 26 depicts a differential scanning calorimetry (IDSC) thermogram for the
crystalline form of Compound 22 of the present invention (TA Instruments DSC Q1000; 16
30 °C/min), Figure 26 also depicts a thermogravimetric analysis (TGA) thermogram for the
crystalline form of Compound 22 of the present invention {TA Instruments TGA Q500 in open
cell; 10 °C/min).
Figure 27 depicts a powder X-ray diffraction pattern (PXRD) for a sample containing
the crystalline form of Compound 22 of the present invention (PANalytical X'Pert Plus Powder
35 X-Ray Diffractometer; 5.0 to 40.0 °24).

DETAILED DESCRIPTION OF THE INVENTION
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10 carboxylatopropylamino, carboxymethylamino, 1-carboxy-2-(1H-imidazol-4-yflethylamino, 1-
carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamino, 5-amino-1 -carboxypentylamino,

1-carboxy-3-({pgthykhieyeeopylamino, 1-carboxy-2-phenylethylamino, 2-capaxyoyiolisig-y!,
1-carboxy-2- hydrﬁ@ﬁhq ino, 1-carboxy-2-hydroxypropylamino, 1-carboxy-2-(1H-indo1-
3-yl)ethylamino, I-Carboxy-2-{4-hydroxyphenyl)ethylamino and 1-carboxy-2- 15methylpropylamino.
One aspect of the presé?ﬁ’f mvenfohcerusnpasiel bevasteinidens el btives Supehoytisnedethpounds

of Formula (Xllacg@ogdaharmaceutically acceptable salts, solvates and hydrates thereof: 20 (Mlle)

wherein: R" is selected m; dlphenyl{n,e dlfluoro en lh%fl or¢ 3&11&}@9 henyl, 2-
fluorophenyl, 2f|uoropyf}r|]36neﬂnyl ?nsethloxyé% 3 rﬁ%grogr/neathox enyl I? i%glf u%yrgbhenyl

3,5-di fluorophenficias: @ﬁﬁ@ﬁﬁwﬁw&ﬁwdsw% Yﬂ@&%ﬁ@%ﬂ%l%ﬁhr Lsprimiic of
3-chloro-5-fluorophefytpanChioephine her tuotbedatnetteyhp herytldlafliasapbapy baﬂn@tmmyphenyl

3-tolyl, 3- (trlfluorometp ﬁ; metho; nyl, 4-chloro-3-fluorophenyl, 4-chlorophenyl,
4-ethoxyphenyl, 4 ?ﬁooz)f')% ﬁf‘a&met ox;/g 2- met)ﬁ%%%engégf methoxyphenyl, 4-tolyl,

5- (trlfluoromethyl)pyrld|ﬂ323-§ﬂ”’5 eSSy TaTHasting S RPEL W’??ﬂ%é‘?%HWF&FFF?’S}W““
5-methoxypyridintgathel-wetivypyaidinyd-y kyStedGmet vy lihazoled- yih s eyt gphPGI2 rpdeptor

6-fluoropyrigin3-yPREN B BE R v B Al A b AR VNPt comp iR ARIRSIRG TOM: H
methyl, n-propyl, phenyl, 3-tolyl, -tolgl 3-fluorophenyl and 4- fluoropheny Ip

2009/117095P CIIEXSPERI a1 S Ak RS54 Te s Sriga }?%YFF%’F% ﬁfe‘fﬁ%%ﬁ& BAEPlBlected
from: OH, -NHCH2€:k#25@ 3 Hoampdund rfohy metimdainin e sStphecaspaoinf thidupresentrémueifiidn
encompasses ceffain amide darvatvegselegigd from compounds of Formula ( Xllle) and

pharmaceutlcally acceptable salts, solvates and hydrates thereof:
he term “hydrate” as used heréin means a compound of the invention or a salt thereof,

- 15 that further includes a stoichiometric or non-stoichiometric amount of water bound by non-
covalent intermolecular forces.

The term "in need of treatment® and the term "in need thereof," when referring to
treatment are used interchangeably to mean a judgment made by a caregiver (e g. physician,
nurse, nurse practitioner, efc. in the case of humans; veterinarian in the case of animals,

20 including non-human mammals) that an individual or animal requires or will benefit from
treatrnent. This judgment is made based on 2 variety of factors that are in the realm of a
caregiver's expertise, but that includes the knowledge that the individual or animal is il}, or will
become ill, as the result of a disease, condition or disorder that is treatable by the compounds of
the invention. Accordingly, the compounds of the invention can be used in a protective or

25 preventive manner; or compounds of the invention can be used to alleviate, inhibit or ameliorate
the disease, conditton or disorder.

The term “individual” is intended to mean any animal, including mammals, preferably
mice, rats, other rodents, rabbits, dogs, cats, swine, catile, sheep, horses, or primates and most
preferably humans. ‘

30 The term “modulate 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 “pharmacentical composition” 1s intended to mean a composition comprising
at least one active ingredient; including but not himited to, salts, solvates and hydrates of
compounds of the present invention; whereby the composition is amenable to mvestigation for a

35 specified, efficacious outcome in a mammal (for example, without lirnitation, a 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.
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(Mlle) wherein: 10R' and R2 are each independently selected from: H, CI-C6 alkyl, aryl and heteroaryl;
wherein CI-C6 alkyl, aryl and heteroaryl are each optionally substituted with one or two substituents

selected fromy g 2ok allexy, C1-C6 alkyl, aryl, C1-C6 haloalkoxy, C1-C6 hatpalsydeaneshalogen; X is

0 or Nie: 15le s selecteg,rom, and C1.C allyl and, . , Qs selecied fom, O, NHCHAGH2S03H
1-carboxyethylamino, 1-cart68T>‘<y-ﬂ- guanldxlsnobutf/\f‘ammo, 3-amino-I-car OXYy- -oxopropglamlné,

1,2-dicarboxyeth{fieirfiirtber incdusa/oRneareap B Sy I NN ZL AR CAATSR BB XA ino,

3-carboxy-1carbexylaiaprepylaring eabofymeihybaminord verehe a2 1ot mitlazakgupethylamino,

1- 200arboxy-2-m&t{;¥s %EYA?}@QO l-cargo‘;%a;rgam?thylbutylamino, 5-amino-I-carboxypentylamino,
ylthio (

1-carboxy-3-(meﬁ1 propylalrhdllfa]%,lﬂ-c%r oxfﬁ?phenyleth’ylamino, 2-carboxypyrrolidin-1yl,

1-carboxy-22hydroxyethlaiiro, theeanpiepiby. & HROpYathiAtsnded to mean the amount of active
1-carboxy-2-(1H-dogpbaryftetthdanbam cht aashoi 24 thshabotygibe ny hediylaninpcandd acasnioxy-2-

methylpropylamigos: 25 One aspect of ths ' ' X in.amid [yatives
P SELIREG S%[’ ﬁgﬁﬁ% (Q¥eRlan.ehAIRIPASERR.L/IRI AT faRly

selected from compounds of Form ) pharmaceutically acceptable salts, solvates and
hydrates thereof SOPANI&) Aer Wie 300 £ E4065 PCTIR B0BBR0BEB IsHErsPRe o 11975 K L8lected from:

diphenylmethyl, ZoBeskthigorophenyl, 2-fluoro-3-methoxyphenyl, 2- fluorophenyl, 2-fluoropyridin-4-yl,

2 methoxyphenyl, 3-(riluasamethendpend! & 4 ORI S RAUDUOMIRNE W ltsorder in an
3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4- 5fluorophenyl, 3-chloro-5-fluorophenyl,

3 . ( roph
3-chlorophenyl, 30ieo2hthdtRy RREFEPSAIR FBPHERTT: LRI R BRSHST PY-fgf ot et
3-(trifluoromethykpiteryte 4:(tiiftgromethoog)phemyhtdseiitng- 8t flerodopisenyl, 4-chlorophenyl,
4-eth_oxypheny|, 44'“9@%%&1% '%@@%&?fo%@%@bﬁﬂmmﬂgﬂ %tMQG%MBn%ItQW&der inan
5-(tr|fluoromethyp]%¥r|‘d|n-2-yI,. 5-cﬁ|oropyr|d|n-_2-1yl,_5-f|uoro§§rl |n-2-élﬁ 5-f|uor%%§ﬁég-%-!l,
5-methoxypyridif S SR FEPFAR- 281" SHGHRAHRAMIAS SR S I B REHRRS ShEIS 9515
6-fluoropyridin-3gdpdiiemyt, dnpraei:- 2. pryiridifustReydeariobprpricih <8 pathologRendoselected from: H,
methyl, n-propyl, Rheiyvh. iy «datolyl, 3-fluorophenyl and 4- fluorophenyl;

(3) Ameliorating the disease; for example, ameliorating 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., reversing the pathology and/or symptomatology).

20 The term “reacting” is used herein as known in the art and generally refers to the
bringing together of chemical reagents in such a manner so as to allow their interaction at the

molecular level to achieve a chemical or physical transformation of at least one chemical

reagent.

25 CHEMICAL GROUP, MOIETY OR RADICAL
The term “C;-C, acyl” is intended to mean a C;-Cg alkyl radical attached to the carbon

of a carbonyl group wherein the definition of alky] has the same definition as described herein;
some examples include, but are not limited to, acetyl, propionyl, n-butanoyl, sec-butanoyl,
pivaloyl, pentanoyl and the like.

30 The term “C;-Cs alkoxy” is intended to mean a C,-C4 alkyl radical, as defined herein,
attached directly to an oxygen atom. The embodiments are 1 to 5 carbons; some embodiments
are 1 to 4 carbons; some embodiments are 1 to 3 carboﬁs; and some embodiments are 1 or 2
carbons. Examples include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, t-butoxy,
isobutoxy, sec-butoxy and the like.

35 The term *C-Cq alkyl” is intended to mean a straight or branched carbon radical
containing 1 to 6 carbons. The embodiments are 1 to 5 carbons. The embodiments are | to 4

carbons. The embodiments are 1 to 3 carbons. The embodiments are 1 or 2 carbons. The
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Xis 0 or NR3; 15R3 is selected from 11 and methyl; and Q is selected from: OH, -NHCH2CH2S03H
and carboxymethylammo. One aspect of the present invention encompasses certain amide derivatives

selected R sempesinds of Formula (Xing) and pharmaceutically accepiaiiesalisicg@lvates and

20hydrates thereof; (Xing) wherein: Rl and le are each independently selected from. H, C1-C6 alkyl,
aryl and heteroaryl b %%%?ezl%af?ieg) gfk)};?faén@/ﬁeséﬂdﬂ ﬁéﬁ@?‘o’?\?gﬁ%ﬁ%“‘g% “%‘(3 Bha Itf/)’srﬁn]ﬁ%'?ﬁft%g’v?/ith one

© or two 25substitureery! sedetsid, fromyIGreatdikeniint | tts pghtargontda-pralvhiesxpel- 6

haloalkyl and halagepbandi12. 3ogEsigcled fram i apdiyb6a plkylcandacHdsisaighteddam: OH,
-NHCH2CH2803aII-]I élﬁ-ec&rgoxyethylammo, 1-carboxy-4- guanidinobutylamino,

3-amino-I-carboxy-%-oxopropylamino, 1,2-dicarboxyethylamino, I- 30carboxy-2-mercaptoethylamino,
4-amino-I-c&rboxy-4-oxBhuiaritinGs sledrsng”1s igssyratspropy pilvinedieaBughit émnino,
1-carboxy-2-(1Himidazak4iy fiethyaming) bacaskexy-demaid sty hesein. The examples
1-carboxy-3-methylbutylaming, 5-amino-l-carboxypentylamino, 1 -carboxy-3- Ithig)propylamino,
1-carboxy-2-phe’r%/é:lgﬁﬁy‘lf’g%%gi@f%aﬁi(%&lpy??%q(%{d%ﬁ’yf-mwb’fé r8§ff%%§’&%ﬁ%’%é%9%01688 yl,
1-carboxy-2-hyd Fesy)ersgtasais lsaarpaseRau sy BHEPTRIAMrEd the 45 o0X5R ST iR 2re
3-yDethylamino, “iccashakgtainidetydroxyphenyflethylamino and 1-carboxy-2- methylpropylamino. 50ne

aspect of the present i tion.gncompasses certain.gmige. g' ' ed.f compounds of
Formula ( ﬁg) and pﬁgﬁﬁgggu?éﬁfy g{?cfe%gﬁa%%& %?t?%%ie%éﬁ%%gﬁ%tge{lgg%fg%?%ﬂIg)

wherein: 10R.) is$aletteH flof diprRERg R?f@gﬂ}%ﬁj?ﬁ’&ﬁ%ﬁ% DRSPS BB enyl, 2-

wherein alkyl has the same definition as found herein. The C,-Cs alkylcarboxamido may be

represented by the following:

O O
H/{Lﬁ/crcﬁ alkyl ég\ﬁ)j\ct-ca ali{y{

15 Examples include,. but are not limited to, N-methyicarboxamide, N-ethylcarboxamide,
N-n-propylearboxamide, N- isopropylcarboxamide, N-n-butylcarboxamide, N-sec-
butylcarboxamide, N- isobutylcarboxamide, N-f-butylcarboxamide and the like.

The term “C,-C; alkylsulfanyl” is intended to mean a C,-Cgalkyl radical attached to a
sulfur atom {i.e., S) wherein the alkyl radical has the same definition as described herein.

20 Examples include, but are not limited to, methylsulfanyl (i.e., CH;8-), ethylsulfanyl, n-
propylsulfanyl, isopropylsulfanyl, n-butylsulfanyl, sec-butylsulfanyl, isobutylsulfanyl, ¢-
butylsulfanyl, and the like.

The term “C;-C, alkylsuifinyl” is intended to mean a C;-Cs alkyl radical attached to the
sutfur of a sulfoxide radical having the formula: -S(Q)- wherein the alkyl radical has the same

25 definition as described herein. Examples include, but are not limited to, methylsulfinyi,
ethylsulfinyl, n-propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl, sec-butylsulfinyl, L
isobutylsulfinyl, -butylsulfinyl, and the like.

The term “C;-C alkylsulfenamide” 15 intended to mean the groups shown below:

\\//Q O\\ 00
YS\N/CVCG a]kyi ~~ /S\
] H

N""7Cr-Cs alkyl
30 wherein C-C; alkyl has-the same definition as described herein.
The term “C,;-Cg alkylsulfonyl” 15 intended to mean a C,-Cgalkyl radical attached to the
sulfur of a sulfone radical having the formula: -S(O);~ wherein the alky! radical has the same
definition as described herein. Examples include, but are not limited to, methyisulfonyl;
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fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4- difluorophenyl,
3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4- fluorophenyl,
3-chloro-5-flugephenykedschlorophenyl, 3-fluoro-4-methylphenyl, 3- fluorophengbessmeatsoxyphenyl,
3-tolyl, 3-(trifluoromethyl)phen trifluorometho .1 lor I
4-chlorophenyl, éf{g %Q[PI ngg// bpy}%uglro enyl. . )%)lg%%?()é gﬁlsClh Eéerfyl %%nggthoiyphenyl 4-tolyl,
5- (trlfluoromethyli)*ﬁ?wd‘wlﬁowlﬁ E‘i‘fbd?b‘&méilhné% 84 uoropyridin-2- yI 5-fluoropyridin-3-yl,
5-methoxypyridin-3-yl, ﬁ%m&&hyiay;ﬂdm 3iteiietethyithibe glezdpyivE>methylthiophen-2-yl,

6-fluoropyridin-3-yl, ph r [ I i { H, methyl,
n-propyl, phenyl, 3-tolyl, 1¥| g@uo%:éf&el%g %%%%?gﬁ%é@éen %¥%§3%2f§re{&é%%%%r%?lnyﬁg§nd methyl;

and Q is sefectedHRsH?: WWH’@‘F—‘I‘E’G %M&M@él"boxymethylammo 250ne aspect of the
present invention encompasaas cehai; atpidrode! ivatieed:§ alesteddf 0 chimpatun dbaahformiicla (NM)

and phafmace“t'gaﬂy“%%@l?[éebéﬂgﬁﬁé%uﬁ%"&?&%ﬁﬁﬁ%&yqfﬁ%ﬁ@fﬁqmdﬁ%‘?ﬁmo@%@%9 WO
2009/117095PCT/1152009/00 2 are each independently selected from: H, C1-C6

alkyl, aryl and hetgreasamnéfein @)P%%’]aﬂ@"oﬁP%&Wé‘@raﬁ?Wa%bé’dé?%‘ﬁﬁ%§W%HB§’ﬁﬁited with
one or two substitzsbisselectedforrsdBleds atkoxyh @) saabyanbx ¢ tafh halpatcayya®i-£6

haloallcyl apd h?g%gy R seleciatkiramyl gqqu%xgql@d% ard Qs selected from: OH,
-NHCH2CH2S03H, | carboxyethylamlno 1-carbo %/ -guanldlnobutylamlno 3-amino-1

-carboxy-3- oxopropylarﬁ?l"fb‘e‘I“Z"t?l B/ IAIIAS 19 nr%?8?68?(?T?“‘Pngf%lz\irf)iﬁaethyIam|no 4-amino-1
-carboxy-4-oxobutylamiiin; Groditzokyxicarbaytatalt apylandinco cadpoiy mreth y{dpdiholso referred

1-carboxy-2-(1H-ignjdazabdzypefhvlgmigo, |- 10carboxy-2-methyloutylamino, 1
-carboxy-3- methylbutylamlno 5 -amino-l-car 013: deent %mlno 1- éﬁ\rboxy -3-(methylthio)propylamino,

1-carboxy-2-phenylethyIifiG: Z3RbIXTREITS Catboxy-2-hydroxyethylamino,
1- carboxy-ZShydroxyproﬁwawmn@zicsérti@xmwmm md@ﬁﬂgiylmaﬁm@ substituted with two of

1-carboxy-2-(4-hygrexyphenybethylpmine,andilacarhasir umeiiviprpaminodaineaspect of the

present |nvent|on encgn{m)asses.Ir ertaln mldqug‘ r{)vatll\{ees()?lemlgﬁg% f{ﬁmetgolmrgggnds of Formula (XIII
and pharmaceutiCaify Accaptable Salte BEVAtes and Aydrates t

methyleihyiammo diethylamino, mcthylpmpyiammo methylisopropylamino,
ethylpropylamino, ethylisopropylamino, dipropylamine, propylisopropylamino and the like. The
20 embodiments are “C,-C, dialkylamine.”

The term “C,-Cs dialkylcarboxamido” or “C,-Cy dialkylcarboxamide™ is intended to
mean two alkyl radicals, that are the same or different, attached to an amide group, wherein
alky! has the same definition as described herein. A C,-C; dialkyicarboxamido may be
represented by the following groups: | ‘

I X
)}\ C1-Cy4 alkyl éS\
s N 17 B N TCr-Ce alkyl
25 C1-C4 alkyi C1"C4 alkyt

wherein C,-C, has the same definition as described herein. Examples of a
dialkylcarboxamide include, but are not limited to, N,N-dimethylcarboxamide, N-methyl-N-
ethylcarboxamide, N, N-diethylcarboxamide, N-methyl-N-isopropylcarboxamide, and the like.

The term “C,;-Cy dialkylsuifonamide” is intended to mean one of the following groups

30 shown below:

QP QP
S. ~C1-Cqalkyl ~. -5
k%:/ I;}/ L Y I‘I\l \C1 ~C4 akyl
Cy-Cy alkyl 01“04 alkyl

wherein C;-C, has the same definition as described herein, for example but not himited
to, methyl, ethyl, n-propyl, isopropyl, and the like.
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(XIT) 20wherein: R' is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl, 2-
fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4- difluorophenyl,
3,5-difluoropRggyhedardimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4pcfiyjpLennnyéss -

3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methyig , 35 2pfluorophenyl, 3-methoxyphenyl,
3-tolyl, 3-(trif|uorometh%ﬁﬁ%ﬂlylfg%f't‘rq%l%rléfﬁéefﬁoeggﬁﬁ%ﬁﬁezhﬁpo- “fluorophenyl, 4-chlorophenyl,

4-ethoxyphenyl, 4-fluordphisnyl hplreetioxy Rlehistiniptrenigmaznieth BxgrsheHgoLiuRA or iodo
5-(trifluoromethyppyrdin-2-yl, 5-chloropyridin-2-yl, 5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl,
5-methoxypyridin-3-yl, 2:methylpyridin-3-yl, 5- methylthiazol-2-yl, 5cn haylt ioplggg-f’z- herei
6-fluoropyridin-3-yl, ph?%?;?lfegﬁgn-?-ﬁ%p{!fﬁanf %8%3‘;}&%%3‘ %%r?dléﬁ- 5";&/11;oa}f’kyl‘\’_z_isesuel\fec'?ée "trom: H,
methyl, n-propy !, Bhgrydisadiyattahedyp S amEapHeRyERPEs ibidpReAE Ri3Edacted from H and
methyl; and WORRUALIAERR BELHLSRAEY0D 1688 Qs ariee! pehtrdiur StHox Nl CHP A2 SO3H and
carboxymethylamino. Ope aspect « ent.in[ve gqg eNCOmpPasses ¢ InARide.derivatives
selected  from com;%%%%g%f%o%r?ﬁw%%%@kfséﬁgné%arm%ecagﬁtich?fi? Eglé:e%%a%e salts, solvates and

Shydrates thereothgamdsahetdsrupetisnes Rihee daloremer st ritRrautet tad Fi3HY: HPsERES alkyl,
aryl and heteroarng);cyhareiny Chr®6 riityicatdanihetenbaryl areveackindptionallyysuhstitutediwith one
or two 10syhstituent lected from. C1-C NI I -C6
haloallcyl atir?d ha 6@’§ﬁ?%)ﬁ§’ < n}grgé%g%t%g %c?)gr%éncq):slﬁl%%ﬁ%ﬁ%%%ﬁns%%%%@%@g%%gﬁlammo
1-carboxy-4- guatitisEadFamitie seumimmeisies ok st ap lopyErbhol Fona rapgRFathdiamino, 1-
carboxy-2-mercapto eitbaaiinnge drbbdifiedtcarbDiys 4aoxob iytaminisdirearboxy- b-31dGrbons, and

carboxylatopropylamings, carhoxymethylanming, a2 i Azl e hul a0 Crihited

carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamino, 5-amino-1 -carboxypentylamino,
I-c_arboxy-3-(metﬁ?lﬂﬂﬁ?ﬂ?ﬁbﬁ%ﬂ?ﬂ%ﬁ‘%%@ﬁ'ﬁ%émVMHﬁ??Pé%g%WP&ﬁ’ﬁ?ﬁtﬂﬁz
1-carboxy-2shydnexydtinytamyhend tediboxy-2-hydroxypropylamino, 1-carboxy-2-0H-indo1-
3-yHethylamino, | -carbeyy:2-(Ahyeleyphe mybetaamine.ansd herrhpyd:< Omeathpsapylamino.

One aspect of the present inventiogn encompasses certain amide derivativ§u Iectedhfrom (t:ompounds

of Formula (VISR MO A b ORI S e e SBRLTRE A

S
rpes whepeln a
ared therest:
least one aromatic ring atom is a heteroatom selected from, 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;-
20 C, alkyl. The embodiments contain 5 to 6 ring atoms for example furanyl, thienyl, pyrrolyl,
imidazolyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridinyl, pyrazinyl, pyrimidiny], pyridaziﬁyi, triazinyl and the tike. The
embodiments c.ontain 8 to 14 ring atoms for example carbazolyl, qumolizinyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, triazinyl, indolyl, isoindolyl,
25 indazolyl, indolizinyl, purinyl, naphthyridinyl, pteridinyl, carbazolyl, acndinyl. phenazinyl,
phenothiazinyl, phenoxazinyl, benzoxazolyl, benzothiazolyl, 1/-benzimidazolyl,
tmidazopyridinyl, benzothienyl, benzofuranyl, isobenzofuran and the like.
The term “heterocyclic” or “hetervcyelyl” is intended to mean a ring system containing
3 to 15 ring atoms that may be a single ring, two fused rings or three fused rings, wherein at
30 least one ring atom is a heteroatom or substituted heteroatom selected from, but not himited to,
the group consisting of O, 8, $( = 0), S( = 0), and NH, wherein the N is opticnally substituted
with C,-C, acyl or C;-C, alkyl. In some embodiments, the ring carbon atoms are optionally
substituted with oxo thus forming a carbonyl group. In some embodiments the heterocyclic
group is a 3+, 4-, 5-, 6- or 7-membered ring. In some embodiments the heterocyclic group is a
35 bicyclic group in which any of the above-defined heterocyclic rings is fused to a benzene ring.
In some embodiments the heterocyclic group is a tricyclic group in which any of the above-

defined heterocyclic rings is fused to two benzene rings. Examples of a heterocyclic group
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25 (XIIIk) wherein: R."is selected from: diphenylmethyl, 2,3-difluorophenyl,
2-fluoro-3-methoxyphenyl, 2- fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl,
3-(trifluoromefi@xyopheayd, 3,4- difluorophenyl, 3,5-difluorophenyl, 3,5-dimathylRhmBxbisss
3-chloro-2-fluorophenyl, 3-chloro-4- WO 2009/117095P $2009/001688 fluor nyl,

- chioro-a.luoro P P4 ERIBT LAY P MG R TG oA By phenyl,
3-tolyl, 3-(trifluordietieyfypiinyto dofherroinetrenyd) prdidity 4 aehismi3chroraptehifizarehlorophenyl,
4-ethoxyphenyl, 4nfisesapbenith d=nethoxtdmmatiRyppheny! phomnatesphem), 4tabi, '
5-(trifluoromethyl)pyridin-2-yl, 5-chloropyridjn-2-yl, 55-fluoropyridin=2-yl, 5:fluor, %riplin-?,-yl,
5-methoxypyridirﬁ%@@?ﬁé%ﬁ%ﬁﬁ%—'}T/ﬁq,f%{n%ébtmﬁlﬁ}gi(S) cgug/lfngl}z’rlﬁg ?/]i%lgé?ﬁe . -2-yl,
6-fluoropyridin-3$irabriapirasytahinchgmanyti dirmraghoiavpyrithioslyenthenybaad ptdiadt ffom H,
methyl, n-propyl,.abesubd3rkaly hediadydiid Huas epheydedoatiiarephanpicand drsselgcted from.
OH, -NHCH2CH2S03H and carbpxymethylamino. One ashec of thegr%sie t invention encompasses
certain amide deﬁ%&? ves Se ﬁ%gyfﬁéerﬁ?%ﬁ%ﬁ’ggﬂ S of Enor?ﬁﬁge&ﬁ?ﬁrﬁf éﬁ?;abharmaceutically
acceptable salts, solvatEacaien tsrsy tiersetdedts PRNMS SFMer&R: Rl and R2 are each

independently selected fremaidl:iitoCR Rtisylicanylradnd hetesaprdowherein C1-C6 alkyl, aryl and

heteroaryl are each optiﬂ}r%qlI%sggﬁgxnggtgxggld%%c% TS §§'513§pts selected from: C1-C6 alkoxy,
C1-C6 alkyl, aryl, C1-C6 afoalkoxy, Ci-Co haloallcyl 20and aé%qen; and Q is selected from: OH,

-NHCH2CH2S03H, 1-cansésyetjrininiterded ipgegnsbogiariantbbutylamino,
3-amino-I-carboxy-3-oxopropylamino; 1,2-dicarboxyethylamino, Icarboxy-2-mercaptoethylamino,

4-amino-1 -carb%%iglﬁﬁﬁwlé%gm@%&garboxylatopropylamino, carboxymethylamino,

1-carboxy-2-(1H-imidazol-4-yHethylamino, 1- 25carboxy-2-methylbutylamino, _
1-carboxy-3-methylbutyPihiRE 55 s REe p ISR AT R S B BRI hiB isFBAamino,
1-carboxy-2spheriyigthylamino, 2-carboxypyrrolidin-1yl, 1-carboxy-2-hydroxyethylamino,
1-carboxy-2-hydroxypropylamino, 1-carboxy-21H-indol1- 3-yl)ethylamino,

1-carboxy-2-(4-hydroxyphenyl)ethylamin(p@\nd/u\-ce;r@fﬁ-\n:ethylpropylamino.
N™ X s,

s oI,

RZ
{(XIla)

and pharmaceutically acceptable salts, solvates and hydrates thereof;
wherein:

R’ R? X and Q have the same definitions as described herein, supra and infra.

20

One aspect of the present invention pertains to certain compounds as shown in Formula

(Ta).
O
O
Fiz 0\)']\OH
(Ia)

and pharmaceuticé]iy acceptable salts, solvates and hydrates thereof;

25 wherein:

R', R? and X have the same definitions as described herein, supra and infra.

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

37



30 The compound according to claim 1, selected from compounds of Formula (Xlim) and
pharmaceutically acceptable salts, solvates and hydrates thereof: WO

- 1009/117095R6 Ma+PR001688 0 N 0 R2 wherein: . is selected frorpeflj@mhy/lmmyl
2,3-difluorophenyl, Iuoro- -methoxyphenyl, 2- fluo hen 2 flyo ridin:-4-yl, 2-me phenyl,
3-(trifluoromethoX %526 S oﬂ‘v%%uc‘)griop Ey}é §S§ u"clffop lf“éggy i rﬁe?he%/ des AR
3-chIoro-2-fluoro&qen%%ﬁhlemlﬂﬁiﬂw'@ﬁhemy Me%ﬂmmrﬁﬁh@hyﬂrsﬂ@ﬁmﬁﬁ@nyl,
3-fluoro-4- methyhah&imuﬁmﬂum@hﬁﬁm&@mﬁtb@kﬁn}aeﬂwn@ﬁeﬂtn&gwfmm@@henyI

4- (trlfluoromethox he l, 4- chloro Al oro Y46 7] b, Yp qu rophenyl,
4-methoxy-2- meSTIERYY Hie aoxy T%%h “tolyl, sr%tnguﬁs%ét% erﬁql;)r{fdm- et

5-chloropyridlin- Zwlh@@@ﬂ%mmhﬁéﬁhakf?ﬂ"‘slﬁl‘éﬁ%‘ﬁi?ﬂﬁiﬁﬁ%lylfOBﬁhﬁmﬁéx%&ﬂﬁhQﬁ&fﬂg) (i),
5-methylpyridin-3y, éinmﬁthwm@tm@&mwmﬂ@mmﬂm (SHiur a3 -yeginanyl,

pyrazin-2-yl, pyr|d| 2 2 Isselect from: H, m i phenyl, 3-tolyl,
4-tolyl, 3 quoropherri?y %yﬁl g%ﬁ%%h%ﬁ?/ ‘°é‘ﬁ‘c‘1§a§‘ %Cgeallec%e r(grhnbma% i HangHﬁg\g%ééé’%H and

carboxymethylarﬁﬂﬁbmﬂy regip faéb%%‘tt@ftﬂ%t ﬁ‘l‘é%é‘ﬁ"f’?ﬁ\?@ﬁﬁ%%?ﬂf@ ﬁiﬁ‘&%’é‘éé%@ﬁé‘fﬁlgh‘iﬂ%b&erlvatlves
selected from comﬂ@umdﬁ @@me@abmam pbatmacaiieatyiactapt ahledSaltsiotalivates and

nydrates Iy eot Ry %(19 b0k B SAANNSIRN e SR AN ARAISREDIDGIERC Y

selected from: H, C1- aryl and eteroarill wherein 6 alkyl, aryl and heteroaryl are each

optionally substltﬂtﬁgﬂl@w&%‘i’i‘e"aﬁﬁ?}%r thied gy ﬁ?ﬁ%@‘%@ﬁ@é%@@e@%ﬁ%ﬁ”@@tG alkoxy,
C1-C6 alkyl, C1-Ghcalbieyiamino:- e spabiatioyig antioxaiigehGleChi alleylsufamyds €hdcibaatkylsulfinyl,

CL-Cs alkylSUlfo@mqucgrglﬁggﬁon of chemical groups and subcombination of uses and medical indications
was individually and explicitly recited herein. In addition, all eubcombinaﬁons of the salts,

15 solvates, hydrates and crystalline forms specifically exemplified heremn, as well as all
subcombinations of uses thereof and medica! indications related thereto described herein, are
also specifically embraced by the present invention just as if each and every subcombination of
salts, solvates, hydrates and crystalline forms specifically exemmplified herein and

“subcombination of uses thereof and medical indications related thereto was individually and

20 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 nen-hydrogen substituent or
group can be monovalent or divalent. When the substituent or group is divalent, then it is
understood that this group is further substituted with another substituent or group. When a

25 chemical group herein is “substituted” it may have up to the full valance of substitution; for
example, a methyl group can be substituted by 1, 2, or 3 substituents, a methylene group can be
substituted by 1 or 2 substituents, a phenyl group can be substituted by 1,2, 3,4, 0r 5
substituents, a naphthyl group can be substituted 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

30 one substituent up to the total number of substituents physically allowed by the group. Further,
when a group is substituted with more than one group they can be identical or they can be
different.

Compounde of the invention can also inclade tautomeric forms, such as keto-enol
tautomers and the like. Tautemeric forms can be in equilibrium or sterically locked into one

35 form by appropriate substitution. It is understood that the various tautomeric forms are within

the scope of the compounds of the present invention.
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alkylsulfonyl, amino, aryl, carbo-C1-C6-alkoxy, carboxamide, carboxy, cyano, C2-C8 C2-C8
dialkylcarboxarnide, C2-C8 diallcylsulfonamide, C1-C6 haloalkoxy, CI-Cs haloalkyl, halogen, hydroxyl
and nitro; X isy@ardyRBpand WO 2009/117095PCT/US2009/001688 is salegied:fimmsfisand CI-C6
alkyl. In some embadiment R and R2 are each in dentl ected from C6 alkyl,
aryl and heteroaryl; wherei %58 é‘fﬁ Tvﬁrrmf}réﬁﬁ} aﬁ?e’?@é%% a?réscéto ch o etj tlonaﬁ ﬁ?tﬁthled with one,
two or three subs%ﬁfﬂ‘élﬂﬂsaaﬁ-‘éI@@iedfﬁﬁéimplﬂnﬂggﬁcgﬁptmﬁﬂwmﬂ%ﬁ?sﬁpmﬁha}k% th?ls—‘”@G Hamiy/lamino,
C1-C6 alkylcarbexaimieiu:Gited alsyisiiary, il cabnplicidsilinyk warGhalayiruttaramnioadC1-C6
allcylsulfonyl, an“t_B 0 aryl carbo-C1-C6-alkoxy, carboxamide, carboxy, cyano, C2-C8 dialkylamino,
C2-C8 diallcylcar oxamlde C2-C8 dialkylsulfonamide, C1-05 haloalkoxy, C1-C6 haloalkyl, halogen,
hydroxyl and nitro. In sdtieedaisioeiaehespraisciba campHans oElioms aIlp) aaf fosmltaidiisdry I
wherein Cr 10C6uakeys, raaryhmd)ﬁkeéef&ﬁéwm each aptiopafyrsubstitistasendti anes tnvdor three

substituents selegted fram: Cl- Ch'sl CI céa + bG8l CLGs Alkylaming. 168

01'[ 15 €15

alkylcarboxamide, aégir%g ylsu any I Cba Icyﬁ%/ qfonam|de C1-05 al ?sulfony amino, aryl,
carbo-C1-C6- alkéwﬁwmﬁ%bm%k@ﬁr%ﬁﬁmé‘%é@ BP&IW%FHE?C@?B@% ]aPéIWRE%{PB?)xamlde
C2-C8 dlallcylsulfmamiﬁ&uﬁslo%ﬂﬂaim@ﬁ@xyd Ghahd bhalballghohsloger dydraxyhandkditro; and R2
S SeleCted fOm: Ehrécdilal %'M%nﬁi Lbobetein.sidan arlinnal ey BeUylaimih Ape or wo

substltuents selected from: C1-05 a In some embodiments, R1 is selected from:

C1-C6 alkyl, aryl and héié?&“a‘?ithWHéFél?'P@F"(‘f’éegfkﬂ CBRACHAL ﬂ%?@%ﬁ@@é%@ﬁ%?dﬁ %
substituted with anesttwaiarthines subsiiuRrisr2Os dlectedningir €teEtacykC srelkoxny, ’1@1:—@&6 alkyl,
C1-05 alkylaming, Gl-L5. Alcy et Ao fent A6y ISR £ Gyl w@y; 45t fhe

allcylsulfonamide, CI-Cs alkylsulfonyl, amino, aryl, carbo-C1-C6-alkoxy, carboxamide, carboxy, cyano,
C2-C8 d.a|ky|amm@sé§segmfcgﬁema%wﬁy oEE A EGHOHAP IS B RA AR SRy, C1 -C6
haloalkyl, higlogesholydrdzyt and nitro; and R2 is selected from: H, methyl, n-propyl, phenyl, 3- 25tolyl,
4-tolyl, 3-fluorophenyl and 4sfluorophenyl. In some embodiments, 121 and R2 are each
independently selectegh frog]\ H, C1- C6 alkyl, aryl and hetegparyli wherein CI-C6 alkyl, aryl and
heteroaryl are each opti allyxsub ted with dpe or two subdtituefts Jelected from:{C1-C6 alkoxy,
C1-C6 alkyl, aryl, C1-C6 haloalkoxy wo%alolgigyi and halogen. 30In"someeti ts, R1 and
R2 are each independently selected from: H, C-Cs alkyl, aryl and heteroaryl; Whereln C1-05 alkyl, aryl
and heteroaryl are each optionally substituted with one or two substituents selected from: methoxy,
ethoxy, methyl, phenyl, St eA&tymEstRFSMethoxy, fluord EAG MBS LSS embodiments, R1
and R2 are each independently selected from: H,

One aspect of the present invention encompasses certain cyclohexane derivatives
selected from compounds of Formula (XIXIa) and pharmaceutically acceptable salts, solvates

20 and hydrates thereof:

(XIIIa)

‘wherein:
R! and R? are each independently selected from: H, C,-Cq alkyl, aryl and heteroaryl;
wherein C;-Cs alkyl, aryl and heteroaryl are each optionally substituted with one or two
25 substituents selected from: C,-Cg alkoxy, C-Cq alkyl, aryl, C,-Cs haloalkoxy, C,-Cs haloalkyl
and halogen;
X is O or NR?;
R? is selected from H and C;-C; alkyl; and
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35diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl, 2-fluorophenyl, 2- fluoropyridin-4-yl,
2-methoxyphenyl, 3-(Ixifluoromethoxy)phenyl, 3,4-difluorophenyl, 3,5- difluorophenyl,
3,5-dimethylplerhedrehlaro-2-fluorophenyl, 3-chloro-4-fluorophenyl, 3- Wy us2009/001688
2009/117095PCT/US2009/001 chloro-5- |, 3schlorophenyl, 3-flyoro:-4-methylphenyl,
3-fluorophenyl, 3- meth lf/ﬁ??ee‘%%%ﬁ%I?%B-X{H%%%%gh@)pﬁaén%?%%%ﬁlﬁn&gn%t?%%ﬁphenyI,
4-chloro-3- fluorapaediotsiserep Remyh Ul stibyphrengprepYianiopHehyrcabexitHeidnmentthylphenyl,
4- methoxyphenyroighelnR-ifloumometiy Dpyisbnt 2¢hoychiompyyiginng; gloaHftueropyridin- 5 2-yl,
S5-fluoropyridin-3-yl, 5-methoxypyridin-3-yl. 5-methvlpyridin-3-yl, 5rmethyithiazal-2evl, . .
5-methylthiopherﬁ}-{aﬁ?3‘?]‘,3%(%19816)%)[?)%//“?|I ?ﬁcgr%/?x%%ﬁm%ﬁ%é%fa%g}%py ,gy}ragllﬁ%z-yﬁ)[)yr)l/d%ﬁ}-%?’_)}l and
pyridin-3-yl.>  fArRoHR BByl BiEoR T beid a3 I TIATERS, e AR e AR % ach
optionally substituteehwithsanehyie)gupstiients-eatesipel fienyldiyGhiatkaxsriolyfieraikid 110aryl,
C-C6 haloalkoxy, Gl Gabaloaid AndualRaen A ie. Braledishiaimild, CLoBAIY AngaR!

wherein said aryf'is optlong_lly substituted with one or two substituents selected from: CI-C6 alkyl and
halogen. In SorhetrssRtm sateo R Jdbbceesrrham By legrpt LrsthesdFeteroaryl; each
- optionally substituterhwitpnneios. two substituents selected from: methoxy, ethoxy, methyl, 15 phenyl,
trifluoromethyl, trifluoromethoxy, fluoro and chloro; and R2 is selected from: H, CI-Cs alkyl and aryl;
wherein said aryl is optionally substituted with one or two substituents selected from: methyl and
fluoro.  In some embBARTRStS! 5 PrisEbiRERIPH ERFCBRAFRSHSTHIEAYF DS iR dBISHRERY1, 2-
fluoro-3-methoxyyeheny fid-fl uarppiteia i Rxtudsqbyridihplayh2eniestipxypineibid s8ts, solvates and
. 20(trif|uoromethq@@ggg%egf:df-difluorophenyl, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-
chloro-2-fluorophéenyl, 3-chloro-4-fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-
fluoro-4-methylphenyl, 3-fluorophenyl, 3-methgxyphenyl, 3-tolyl, 34trifluoromethyl)phenyl, 4-
(trifluoromethoxy)phenyl, 4-ch|oro-3-f|uoﬁ)]3h . A=ehforophenyl, 4-ethoxyphenyl, 4- fluorophenyl,
4-methoxy-2-methylphenyl, 4-methoxyphenj/I2, 4-tolyl, 'fluqup\@é&\h pyridin- 252-yl,
5-chloropyridin-2-yl, 5-fluoropyridin-2-yl, 5-fﬁoropyridin-3-yl, 5-methoxypyridin-3-yl, 5-
methylpyridin-3-yl, 5-methylthiazol-2-yl, 5-methylthiopi§ -2-yl, 6-fluoropyridin-3-yl, phenyl,
pyrazin-2-yl, pyridin-2-y1 and pyridin-3-y1; and R2 is s f§cted from: H, methyl, n-propyl, phenyl, 3-tolyl,
4-tolyl, 3-flygrophenyl agdef-fitiorophenyl. The embodiments of the present invention pertain to
;‘))TFE’EX”S %‘J Egrwﬁﬁ gggn%q@ SORharmaceutically. acsepiable s SAtes And hydiates thereof: 0
. wherein c,-'cs alkyl, aryl and heteroaryl are each optionally substituted with one or two

substituents seiected from: C,-Cs alkoxy, C-Ce alkyl, aryl, C,-Cs haloalkoxy, C,-Cs haloalkyl,
hydroxyl and haiogen;
20 X is O or NR?; and
R’ is selected from H and C,-C alkyl.

One aspect of the present invention encompasses certamn cyclohexane derivatives
selected from compounds of Formula (1a) and pharmaceutically acceptable salts, solvates and

25 hydrates thereof:

(Ia)
wherein:

R' and R? are each independently selected from: H, C;-Cs alkyl, aryl and heteroaryl;
wherein C;-Cs alkyl, aryl and heteroary! are each optionally substituted with one or two
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WO 2009/117095PCT/US2009/001688 R' and R2 are each independently selected from: H,
C1-C6 alkyl, aryl and heteroaryl; wherein C1-C6 alkyl, aryl and heteroaryl are each optionally

substituted wighone Q5 iwe substituents selected from: C1- C6 alkoxy, C1- (ﬂ@ﬁﬂ@ﬂ@@mjl@g—C6
haloalkoxy, C1-C6 haloallc alo |s 0 ted fro FG alkyl.

I
The embodiment& &t Eﬁeé'tﬁ es?f%t‘;"(%l‘lnvn(e1 n per (fa%’héf) (J:\I“S 6??0?#1?1%0)((% Brd P CL I%?gaceutlcally
acceptable salts zrdhzdgeenand hydrates thereof: O N XO OH R2 10wherein: Rl is selected from:
diphenylmethyl, 2,3-diflyqsepheant; Z-luoro-3- methoxyphenyl 2- fluorophenyl, 2-fluoropyridin-4-yl,
2-methoxyphenyl, 3- (tn%uoromet %((}/rg%ar}iy Iuorophenyl 3,5-difluorophenyl,
3,5-dimethylphenyl, 3-c Ioro uoropheny o -4- fluorophenyl, 3-chloro-5-fluorophenyl,
3-chlorophehyl, 3-fluoro-4-methylphenyl, 3- 15f|uorophenyl 3-methoxyphenyl, 3-tolyl,
3- (tr|fIuoromethyl)phenwomethoxy)phenyl 4-chloro-3-fluorophenyl, 4-chlorophenyl,

4-ethoxyphenyl, 4-fluor ethox lphen etho n 1Y h
5- (trlfluoromethyl)pyrld|%P§ rﬁygnﬁﬁrﬁ;mm / pe)é%]oro% éd?% Zﬁcywi(S qﬁoﬁ’gﬁ;ﬁﬁ,ﬁ yjerem

ropyh in
5- methoxypyrld|@8@I?@M%M¥WWEYSE%¥&HWH%&8{ e Wi&ﬁ?ﬂﬁﬁéﬁﬂé‘t‘?sélwms
6-fluoropyridin-3<¢lepbenyt:ayraziukdxyl Cpsagdliﬂ&ylzﬂ}ﬂlmad@wbbmswm haloiR3 imsélected from: H,
methyl, n-pippyl, phen, Suiol, dotplvl & fuaphenyl and dd Wi or Mg 123 i

selected from H and methy e em odlments of the present invention pertam compounds of

Formula (le) and%ﬁﬁﬁh&@é&ﬂ%ﬁﬁ@&%‘é’éﬁf’aﬁ@§B]E“§%I%§%M@EW@’6PW‘( fe§iirErein:

from: C,-Cs alkoxy, C,-C; alkyl, aryl, C,-Cs haloalkoxy, C,-Cs haloalkyl and halogen.

In some embodiments, R' is selected from: C,-Cs alkyl, aryl and heteroaryl; each
optionally substituted with one or two substituents selected from: methoxy, ethoxy, methyl,

15 phenyl, trifluoromethyl, triflucromethoxy, fluoro and chloro.

In some embodiments, R' is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-
fluoro-3-methoxyphenyl, 2-fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-
(trifluoromethoxy)phenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 3,3-dimethylphenyl, 3-
chloro-2-fluorophenyl, 3-chloro-4-fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-

20 fluoro-4-methylphenyl, 3-fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethylyphenyl, 4-
(trifluoromethoxy)phenyl, 4-chloro-3-fluorophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-
fluorophenyl, 4-methoxy-2-methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-
2-yl, 5-chloropyridin-2-yl, 5-fluoropyridin-2-yl, 5-{lucropyridin-3-y1, S-methoxypyridin-3-yl, 5-
methylpyridin-3-yl, 5-methylthiazol-2-yl, 5-methyithiophen-2-yl, 6-fluoropyridin-3-yl, phenyl,

25 pyrazin-2-yl, pyridin-2-yl and pyridin-3-ylL.

In some embodiments, R! is selected from: C,-Cs alkyl, aryl and heteroaryl; wherein C-
Cs alkyl, aryl and heteroaryl are each optionally substituted with one, two or three substituents
selected from: C;-Cs acyl, C;-Cq alkoxy, C;-Cs aliyl, C;-C; alkylamino, C;-Cs,
alkylcarboxamide, C,-Cs alkylsulfanyl, C,-Cs alkylsulfinyl, C,-Cq alkylsulfonamide, C-Cs

30 -alkylsulfonyl, amino, aryl, carbo-C,-Cs-alkoxy, carboxarnide, carboxy, cyano, C;-Cy
dialkylamino, C,-C, dialkylcarboxamide, C,-C, dialkylsulfonamide, C;-Cy haloalkoxy, C;i-Cs
haloalkyl, halogen, hydroxyl and nitro.

In some embodiments, R' is diphenylmethy!.

In some embodiments, R is 2,3-diflucrophenyl.

35 In some embodiments, R’ is 2-fluoro-3-methoxyphenyl.

In some embodiments, R’ is 2-fluorophenyl.

In some embodiments, R' is 2-fluoropyridin-4-yl.
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WO 2009/117095PCT/US2009/001688 12." and le are each independently selected from: H, CI-C6
alkyl, aryl and heteroaryl; wherein C1-C6 alkyl, aryl and heteroaryl are each optionally substituted with

one or two supgfiypntseelected from: C1-C6 alkoxy, CI-C6 alkyl, aryl, C1¢hateadkeidsC1-C6

haloalkyl and halogen; gx isO orbbl e, a?dlg,Z.Sﬁirsnestgclgctﬁg frlom H and C1-C6 alkyl. The -
embodiments of the preS&itinvention pertain to compounds of Formula (le) and pharmaceutically

acceptable salts, solvatesarricmpdramestiBraot-(rtlvprereithorniheslected from: diphenylmethyl,
2,3-difluorophenyl, 2-flygeera-wigtheadrhenyis 2 thiprepprayh. 2-fluoropyridin-4-yl, 2-methoxyphenyl,
3-(trifluoromethoxy)phenyl, 3,4- difluorophenyl,, 3,5-difluorophenyl, 3,5-dimethylphenyl,
f:’»-chIoro-2-f|uorophenyel,ﬂ 35555?1 C?Pcl)%ﬂ#ﬁlﬁg?%gfggsn%?%%%ﬁfgf?oegﬂuorophenyl, 3-chlorophenyl,
3-fluoro-4-miethylphenyit SeistmbrdpvaiyR Ismetiopirisy3-tolyl, 3-(trifluoromethyflphenyl,
4-(trifluoromethoxy) phenybie chlpsamdcHioropheenibrd-chlaiephenyl, 4-ethoxyphenyl, 4-fluorophenyl,
4-methoxy-2- methylphgnyl, 4-methoxyphenyl,.4-tolyl, _-(ltriflugro ethyl)pyridin-2-yl,
5-chloropyridin-2-yl, 5fﬁjéégﬁfﬁﬁﬁg?gﬁ%ﬂg%%%‘%%fg mi‘og-ﬁrzﬁ]y([::it?hoxypyridin-3-yl,
5-methylpyridin-3-yl, 5-TAetRg rAReBIONA, B i dtemis gRerRBISAYs-fluoropyridin-3-yl, phenyl,
pyrazin-2-yl, pyridin- 202-ysassiyysident3 ¥'lis 3-chBapaselected from: H, methyl, n-propyl, phenyl,

3-tolyl, 4-talyl, 3-fluoroghenyl and 4- flugrophenyk Xis 0 or,NR3: and B. is selected from H and methyl.
25The em%gdiments 0 the p?géngr?t 1|Ir]1nvgﬁ(’[:?§nl pertg?n to comyp%uer]%g of Formula (Ig) and

pharmaceutically accedfh%ﬂ’@%‘ﬁlt‘é‘?‘%‘l%‘fe%léﬁﬁ%?&’i’é@’%hereof: 01'21. N NO 1 10j-LOH R2 R3 (lg)
wherein: In some embodiments, R' is 3-methoxyphenyl.

In some embodiments, R' is 3-tolyl.
In some embodiments, R is 3-(trifluoromethytphenyl.
15 In some embodiments, R’ is 4-(trifluoromethoxy)phenyl.
In some embodiments, R' is 4-chloro-3-fluorophenyl.
In some embodiments, R’ is 4-chlorophenyl.
In some embodiments, R' is 4-ethoxyphenyl.
In some embodiments, R' is 4-fluorophenyl.
20 In some embodiments, R is 4-methoxy-2-methylphenyl.
In some embodiments, R’ is 4-methoxyphenyl.
In some embodiments, R' is 4-tolyl.
In some embodiments, R' is 5-(trifluoromethyl)pyridin-2-yl.
In some embodiments, R' is 5-chloropyridin-2-yl.
25 In some embodiments, R! is 5-fluoropyridin-2-yl.
In some embodiments, R' is 5-fluoropyridin-3-yl.
In some embodiments, R' is 5-methoxypyridin-3-yl.
In some embodiments, R' is 5-methylpyridin-3-yl.
* In some embodiments, R' is 5-methylthiazol-2-yl,
30 In some embodiments, R is 5_~methylthiophen-2~yl.
In sorme embodiments, R’ is 6-fluoropyridin-3-yl.
In some embodiments, R' is phenyl.
In some embodiments, R' is pyrazin-2-yl.
In some embodiments, R' is pyridin-2-yl.
35 In some embodiments, R' is pyridin-3-yl.

The Group R%:
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WO 2009/117095PCT/U S2009/001688 W and 12.3 are each independently selected from: H,
C1-C6 alkyl, aryl and heteroaryl; wherein C1-C6 alkyl, aryl and heteroaryl are each optionally
substituted WM@QQEMQ substituents selected from: C1-C6 alkoxy, C1-Go-atktlsmrm:ded-C6

haloalkoxy, CI-C6 halo I and h d 5 e js.selec 6, alk

embodlmgnts of the prgg ? Bé‘r it} {6 E’ccctf?f'%poun}c‘;ié, of %g?”{#ﬁ{l rz%nd%dt erﬂ%ﬁﬁglégﬁlt?cally

acceptable salts Gdlvalied atrxéiah%mswhmW@RmﬂamNUN@@}ﬂEWQERBWWWW@FFP 10R."is

Zefllected fr(_)(;n. iigg?&zrfedlmﬁhyjr @Ggrgj?%q%p%:;gmyi , g-yﬂwgrgs%]ﬂm@mk&&ypg@ayhlﬁil&maﬁamme@d.
uoropyridin ethoxyphen uQr 0X n 4- difluorophen .

3,5- dlflu%¥opheny>I1 3,5- mg}%{rl)n 8ny7n§ 16r0-2- é%rgg)k%n%lg a?r orod4a i uglrggi)%e?]a)l/ anylis

3-chloro-5- f@oroﬁ@f&ﬁ?ﬂ@-@ﬁ‘l@r@éHé‘il?)ﬂngoﬂu&ﬁ’éuhsﬁ?ﬁ@%ﬁyﬁﬁmﬁﬂl@WIG@M\‘@HW@%%oxyphenyl

3-tolyl, 3- (trlflUOfomethxﬂ)@&ﬁ@Mhb%tﬁ’&H&u@rmmae@tyaMyL t54-chigtand-flyoropheanybid aryl is

4-chlorophenyl, 4- ho yorop thox : th Iphq |, 4 w ! oxyphenyl, 4-tolyl,
5- (trlfluoromethyl%yrl ﬁ ﬁg}é{e%n’)ropyna:n %%ﬁ%?c%%})?ﬁt rlar?r 2%/] 5- ﬁgioropyrl(l]IES In-3-yl,

5-methoxypyridin-3-yl, @M&hmﬁgﬁm@% 55%?1%‘?9@?]@25#2"?]‘3’5 Wﬂﬁ’yhm?fﬁﬁbﬁ Bly), % tolyl,
6-fluoropyridin-3- yh@h@myhypa&wmﬂtﬁrybhpyyldlnz y1 and pyridin-3-y1; 20R2 is selected from: H,

methyl, n-pigpyl, phenyl, 3-tolyl A-iplyl, 3-fvaropbenyl and - uoraplieny AngRA 5 Felesied from H

and methyl. The emfp)g Iments o?}%w gresent Invention pertaln to’compounds of Formula (Ii) and
pharmaceutically‘adecifdpfersashaeRad ara Mmoriianaly brtibtes wih RPF\I?T 9 RSHNT95

selected from: C;-Cg alkoxy, C,-Cs alkyl, aryl, C,-Cs haloalkoxy, C,-Cs haloalkyl, halogen and
hydroxy.
In some embodiments, R? is selected from: H, C;-Cy alkyl and aryl; wherein said aryl is
15 optionally substituted with one or two substituents selected from: C,-Cq alkyl, halogen and
hydroxy.
In some embodiments, R? is selected from: H, C,-C; alkyl and aryl; wherein said aryl is
optionally substituted with one or two substituents selected from: methyl, fluoro and hydroxy.
In some embodiments, R* is selected from: H, methy), n-propyl, phenyl, 3-tolyl, 4-tolyl,
20 3-fluorophenyl, 4-fluorophenyl and 4-hydroxyphenyl.
In some embodiments, R? is H.
In some embodiments, R? is methyl.
In some embodiments, R? is phenyl.
In some embodiments, R? is 3-tolyl.
25 In some embodiments, R? is 4-tolyl.
In some embodiments, R is 3-fluorophenyl.
In some embodiments, R is 4-fluorophenyl.

In some embodiments, R? is 4-hydroxyphenyl.

30 The Group R’
In some embodiments, R® is H.

In some embodiments, R’ is C,-Cg alkyl.

In some embodiments, R is methyl.

35 The Group X:
In some embodiments, X is O.

In some embodiments, X is NR'.
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wherein: W and R3 are each independently selected from: H, C1-C6 alkyl, aryl and heteroaryl; wherein
C1-C6 alkyl, aryl and heteroaryl are each optionally substituted with one or two WO

2009/117095R/G hih?39§23/001688 substituents selected from: CI-05 alkoxyg frdstatomtisbsaryl, C1-C6
haloalkoxy, CI-C6 haloalkyl and halogen; and W is selected from H and C1-C6 alkyl. The
embodiments of the present invention pertain to compounds of Formula (li) and 5pharmaceutically
acceptable salts, solvalés @Gmdpfydrates thereof: wherein: W is selected from: diphenylmethyl,
2,3-difluorophenyl, 2-flyarnssmstaxmbemd ozr. fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl,
3-(trifluoromethoxy)phenyl, 3,4- 10difluor hemf , -,?il ophenyl, 3,5-dimethylphenyl,
3-chloro-2-fluorophenyf’ %’}Eﬁﬁﬁ%‘.’ﬂi‘?ﬁ%sro Yeny nggh 6§r§%-'fluorophenyl, 3-chlorophenyl,
3-fluoro-4-methylpheny 8mfl sorwdiresys, Q-ineslhgsd franicabetystalarfigotsitibyiphenyl,
4-(triflﬁorometh%ﬁﬁ?ﬁﬁmﬁlﬁﬂfﬁg{ggﬁagfﬂar?negraw?]-d]xsﬁ}lﬁfﬁ&hﬁﬂyhﬂhdﬂ]ﬁiﬁ&éjidﬂ@llﬁflﬁmﬂy,fhuorophenyl,
4-methoxy-2- met nyl, 4-methoxyphenyl, .4-t 5-(trifluoromet ridin-2-yl,
5-chIoropyridin-§§§%)€}§§“—%r8? tﬁf/tr{ﬂ%[-é%l,‘l' -?ilkl]jmc‘))r'(g))"p)é;&}ﬂJ f(r& @toguﬁ%m%l%%fﬁgﬁyi&l,
5-methylpyridin-G=ph5latnetvylemiano o bpx soptotagitobrrehopyyt (GHhimidsoritinsbylapmenii,
pyrazin-2-34, pygichbrg-y h@RdRyFising; 1ldarbox} 3-Aishsplastadiin Makinsnetapotpecaykiphenyl,
3-totyl, 4-totyl, 3-flugro | 4- fluorophenyl: and 20R3 is selected frgm H thyl The
embodime%gts oflfﬁ%%p?fp Qgﬁﬁﬁ%%% fgﬂr%pgr%ap?ﬁn?éxé%arﬁgéﬁ%gg o %%Wfr:lau 16?21 “cgrr%% )él?rlﬁgl(};%h—tically
acceptable saltsylsbitasbesyahbyipapatbdamiiedtor oY -2 OO RP IR B drgthoxy-2-(1#-indol-

3-yDethylamino, 1-carboxy-2-(4-hydroxyphenyl)ethylamino and 1-carboxy-2-

methylpropylamino.
In some embodiments, Q is selected from: (8)-1-carboxyethylamino, {S)-1-carboxy-4-
15 guanidinobutylamino, (§)-3-amino-1-carboxy-3-oxopropylamino, (§)-1,2-dicarboxyethylamino,
(5)-1-carboxy-2-mercaptoethylamino, (S)-4-amino-1-carboxy-4-oxobutylamino, (S)-3-carboxy-
1-carboxylatopropylamino, carboxymethylamino, (S)-1-carboxy-2-(1H-imidazol-4-
ylethylamino, (18,25)-1-carboxy-2-methylbutylamino, (S)-1-carboxy-3-methylbutylamino, (S5)-
5-amino-1-carboxypentylamino, (§)-1-carboxy-3-(methylthio)propylamino, (§)-1-carboxy-2-
20 phenylethylamino, (S)-2-carboxypyrrolidin-1-yl, (§)-1-carboxy-2-hydroxyethylamino, (15,2R)-
1-carboxy-2-hydroxypropylamino, (§)-1-carboxy-2-(1H-indol-3-yl)ethylamino, {(S)-1-carboxy-
2-(4-hyc§roxyphenyl)ethyla;mino and {5)-1-carboxy-2-methylpropylamino.
In some embodiments, Q is 1-carboxyethylamino.
In séme embodiments, Q is 1-carboxy-4-guanidinobutylamino.
25 In some embodiments, Q is 3-amino-1 -carboxy-3-oxopropylamino.
In some embodiments, Q is 1,2-dicarboxyethylamino.
In some embodiments, Q is |-carboxy-2-mercaptoethylamino.
In some embodiments, Q is 4-amino-1-carboxy-4-oxobutylamino.
In some embodiments, Q is 3-carboxy-1-carboxylatopropylamino.
30 In some embodiments, Q is carboxymethylamino.
In some embodiments, Q is 1-carboxy-z-(1H—imidazol~4-y1)ethyiamind.
In some embodiments, Q 15 l-carboxy-2-niethylbutylamino.
In some embodiments, Q is 1-carboxy-3-methylbutyiamino.
In some embodiments, Q is 5-amino-1-carboxypentylamino.
35 In some embodiments, Q is 1-carboxy-3-{methylthio)propylamino.
In some embodiments, Q is 1-carboxy-2-phenylethylamino.

In some embodiments, Q is 2-carboxypyrrohidin-1-yl.
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25R' and R.2 are each independently selected from: H, C1-C6 alkyl, aryl and heteroaryl; wherein
C1-C6 alkyl, aryl and heteroaryl are each optionally substltuted with one or two substituents selected

from: C1-C6 3 alkyl, aryl, Cl-C6haloalkoxy, CI-C6 haloallcyl ang-halogenoibée
ok
2009/117095PCT/US2009/001688 The embo |me£|%g fthe resent invention pertain to

compounds of Formuld &g Bme& Hidafff Aece e ga SolVates and hydrates thereof: 0
(1K) wherein: 5R' is selbzc&edefﬁmtwddrphe@Iméﬂwb@ﬁ%ﬂ@r@mﬁ?@%ﬁ@ﬁluoro 3-methoxyphenyl, 2-
fluorophenyl, 2- fIuoropﬂigg&e%ﬂggoglmmQz;yph,e,gmb,&@tqifﬁgmmemwﬁﬁmwl 3,4- difluorophenyl,

3,5-difluorophenyl, 3,5-dimethylphe hIo - -quo I 3- chI fluorophenyl
BRI A N

3-chloro-5- fluorophenyfné T *tGoro-4-n Eer% oropﬁenyl 3-methoxyphenyl,

3-tolyl, 3- (trﬁluoromethw)mnmwnbztd(mmﬁbmétmkwﬁéwbﬂmwhmms -fluorophenyl,
4-chlorophenyl, 4-etho>;y9$}g@éghb4ﬁilﬂgﬁgp@e§w) 4m%ﬁi9é<t}iﬂmmﬁthylphenyl 4-methoxyphenyl, 4-tolyl,

5-(trifluoromethyl)pyridi l, 5-ch orop uor ridin- 9(1' oy flu%ropyrldln -3-yl,
5-methoxypyridin-3-yl, mg't éf/’rllénn %k? 5 m ?mlaz%\aﬁl 05 rfnyg thlophen -2-yl,

6-fluoropyridin-3-yl, phémwpwalmtrzwrs @FR}@?V’I‘H&‘M ﬁ???@iﬁfé 9’101’&%}’125’@2 is selected from: H,
methyl, n-propyl, phenyh %ﬁﬁ'ylntﬂa—clﬁlﬁéht&(ﬂus)(s?pheﬂ)d@aﬂﬁﬂﬁmmphenyl The embodiments of

the presené [nvention p rtaln to %ﬂ%‘)ﬁ ]%%c@ gf&% mu % X@\ry)n% ;RQ&E aceltically acceptable salts,

solvates and hydrates t ereot: 0 wherein: R and R2 are each independently
selected from: 1-1, C1-bEomprymbgginaent i fSafyminersmbe s ¥™end heteroaryl are each
optionally substituted with one:ebbaimsul) sttt ents-selectet-fiam Glofsepalloing. C1-C6 alkyl, aryl,

CI-C6 haloalkoxy, C1-C6 haloallgg(liand h%ogggbm%ﬁmwments of the present invention pertain

1IMEntS,
to compounds of Formula am) and
In some embodlments Q is (5)-1-carboxy-2-(1 H-imidazol-4-yl)ethylamino.

15 In some embodiments, Q is (15,25)-1-carboxy-2-methylbutylamino.
In some embodiments, Q is (5)-1-carboxy-3-methylbutylamino.
In some embodiments, Q is (S)-5-amino-1-carboxypentylarmno.
In some embodiments, Q is (S)-1-carboxy-3-(methylthio)propylamino.
In some embodiments, Q is ($)-1-carboxy-2-phenylethylamino.
20 n some embodiments, Q is (S)-2-carboxypyrrolidin-1-yl.
In some emBodiments, Q is {8)-1-carboxy-2-hydroxyethylamino.
In some embodiments, Q is {15,2R)-1-catboxy-2-hydroxypropylamino.
In some embodiments, Q is (S)-1-carboxy-2-(1H-indol-3-yDethylamino.
In some embodiments, Q is (S)-1-carboxy-2-(4-hydroxyphenyl)ethylamino.
25 In some embodiments, Q is {S)-1-carboxy-2-methylpropylamino.

Certain Combinations of the Present Invention:

One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formula (XHIc) and pharmaceutically acceptable salts, solvates and

30 hydrates thereof:

whereln:
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pharmaceutically acceptable salts, solvates and hydrates thereof: V1/0
2009/117095PCT/US20091001688 0 RA N 0 R20H (Im) wherein: Rl is selected from:

diphenylmethylg23ifkigeophenyl, 2-fluoro-3-methoxyphenyl, 2- fluorophesgy 2 fuoserpsidin-4-yl,
2-methoxyphenyl, 3-(tr'f|poromethox§g enyl, 3,4- 5difluproph , 3,5-difluor nyl )
3,5-dimethylphenyl, 3-¢hiB?85 567 %gm%’%%%éF e—%‘%%%‘oiﬁ h')%lf %EX I%%f%g%%r%?ﬂényl,
3-chlorophenyl, 8iftaond-4Gnaity} phybmmd hetefhaoroqyh erol oFipnelili sxaskaed viLig pr tvo
3-(trifluoromethyhyphe s 4=iHifldaranm ethoanphenyl.ci-akjora3-tuotophenyky4 chigraphesyl,
4-ethoxyphenyl, 4-JIquo henyl, 4-methoxy-2- methylphenyl, 4-methoxyphenyl, 4-tolyl,
5-(trifluoromethy?flpyr?d)lﬁ-‘?-yl, 5-ct1|oropyridin-2-yl, 105-fluoropyridin-2-yl, 5-fluoropyridin-3-yl,
5-methoxygyridin-3-yl, B-metenMridin-3-yl, 5- methylthiazol-2-yl, 5-methylthiophen-2-yl,
6-fluoropyridin-3-yl, pheAy spyEaaifoz i, Mo ydaRgdpyridin-3-y1; and R2 is selected from: H,
methyl, n-propyl, phen)gséigégqéﬂé d4frtc9| J%%'flﬁ?{gﬁr&ﬁllg&ﬁdﬁg a]}lbuogcr%%%%l. 1§Th% em_podlments of the

. : X ! T, I-carpoxy-4- )
present invention include every combination of 0Aé Gr Mofe compoun 2Sefécted from the following

group: 2-((-443-lseridipaby i) ety dyetBex P rnse DR i theldifarboxyethylamino, 1-
2-((-4-((3,3-diphenyiseidaymestybsysione xylimethoeydecetic agitkylamino, 3-carboxy-1-

24-443-(3-fluorophenyl)-3-phenylureid thyl loh t i ick )
L L

2-((-4-((diphenyleahsambiesy BRIy ¢ ToRERY Hiretis iy relesiro atsrgrino-1-carboxypentylamino,
2-0-443-(3-ch|ormh@ﬂyﬂ-)}:enm@my{un&@dg)meﬁhyl)cyﬁiaﬁexyhhm&hg@ﬁmeg@maypymlidim1~
2'(('4'((3'(4'ﬂu05?Hh%';'é@%?Zﬂgﬁmﬁéﬁg&m9trl'@%%%@%ﬁl%%?ﬂﬁﬁ&“ﬁ&%@iy-2-(iH—indol-

24-4((3-(2-fluoropheny1)-3-phenylureido)methypcyclohexyl)methoxy)acetic acid;
2524-443-(4-chIOrHRREN S RO AV E e B IR GRHb R Cacic
2-((-443-phenyletmdatyukaitta)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4((3-pheny1-3-p-tolylureido)methyl)cyclohexypmethoxy)acetic acid;
2-((-44(3-methoxyphenyl)(phenyl)carbamoyloxy)methyl)cyclohexyHmethoxy)ace c acid,
302-((-4-((3,3-di p-tolylé’éﬁid‘&m Hh O BRI HOB B RS Et  R 2o 45 el es selected
m-tolylureido) meftoyl ayciohedsdifiethdxyja &t eraigiiarmaceutically acceptable salts, solvates and
2-((-4-((3-(3-methoxypbanyl)-3-phenylureido)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-((3-(4-methoxyphenyl)-3-phenylureido)metgyl)cyclohexyl)methoxy)acetic acid;

;
R \N)J\x’\O 0
éaz "’J/O\)ka

20 (XIIic)

wherein:
R! is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl, 2-
fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-diflucrophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
25 fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-
fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethyl)phenyl, 4-(trifluoromethoxy)phenyl,
4-chloro-3-fluorophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methylphenyl, 4-methoxyphenyl, 4-tolyl, S-(triffuoromethyl)pyridin-2-yl, 5-chioropyridin-2-yl,
5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyridin-3-yl, 5-methylpyndia-3-yi, 5-
30 methylthiazol-2-y], 5-methylthiophen-2-y1, 6-fluoropyridin-3-y1, phenyl, pyrazin-2-yl, pyridin-
2-yl and pyridin-3-yl;
R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4-
fluorophenyl;
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- WO 2009/117095PCT/US2009/001688 2-((-44(3-(4-methoxy-2-methylphenyl)-3-
phenylureido)methyl)cyclohexyl)methoxy)acetic acid,; 2-((-44(3-pheny1-3-(3-
(trifluoromethylphenyihasgido)methyl)cyclohexypmethoxy)acetic acid; PCT/US2009/001688
52-((-4-(((4-methoxypl‘%n @(‘% l)carbamoyloxy)methyl)cyclohexypmethoxy)acetic acid;
2-((-4-(((4-chloropheny (g e arbamoyloxy)methyl)cyclohexyl)methoxy)acetie acid;
2-((-4-(((3-fluoropheny B phestsetrstirbarHapb bt cy clohexyl)methoxy)acetic 10acid;
2-((-4-((phenyl(m-tolyl)cashainauv axmrogthyoyaiahe sy matb oxy)reeitthgiaidino.

- 24-4-(((3-chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-((phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid; o
152-((-4-(((3-methoxyfReriiy et R B MBS FTeIRATES CISHERVITHIE raRXs N ER el aEfy:
2-((-4-((phenyl(tphynesrhanayivsxnmetipcyslo braypoeetioky jacatisbaigls, solvates and
2-((-4-0(4-fluoroRh%lt\érli){Pngo yOcarbamoyloxy)methypcyclohexyl)methoxy)acetic acid;
2024-4-(((4-chloro-3- fluorophenyl)(phenyflearbamoyloxy)methypcyckhexyl)methoxy)acetic acid;
2-((-4-(((3-ehloro-4- fIuorophenyl)(phenyl)carpamonxy)methyI)cycIohexyI)methoxy)acetic acid;
2-((-4-(((3-fluoro-4- 25methylphenyl)(phenylfcagpameytexy)methyl)cyciphexypmethoxy)acetic acid;
2-((-4 -(((3,5-d uorophenyl)(phenyl)carb amoy lioxy) m e ) clghgty Dme thoxy)ac eti ¢ acid,
24-4-(((3,4-dif|uorophenyl)(phenyflcarbamoylo@g)methyl)cyclohxyl)metﬁbxy)acetic

(XIMle)

wherein:

10 R! and R? are each independently selected from: H, C,-Cy alkyl, aryl and heteroaryl;
wherein C,-C alkyl, aryl and heteroaryl are each optionally substituted with one or two
substituents selected from: C,-Cs alkoxy, C;-Cs alkyl, aryl, C;-C; haloalkoxy, Ci-Cs haloalkyl
and halogen;

X is O or NR?;
15 R’ is selected from H and C,-Cs alky); and
Q is selected from: OH, -NHCH,;CH,SO;H, 1-carboxyethylamino, 1-carboxy-4-
guanidinobutylamino, 3-amino-1-carboxy-3-oxopropylamino, 1,2~dicarboxyethylamino, 1-
carboxy-2-mercaptocthylamino, 4-amino-1-carboxy-4-oxobutylamino, 3-c.arb0xym1~
carboxylatopropylamino, carboxymethylamino, l-carboxy-2-(IH-imidazol-4—y])ethylamiﬁo, 1-

20 carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamine, 5-amino-1-carboxypentylamino,
1-carboxy-3-(methylthio)propylamino, 1-carboxy-2-phenylethylamino, 2-carboxypyrrolidin-1-
yl, 1-carboxy-2-hydroxyethylamino, 1-carboxy-2-hydroxypropylamino, 1-carboxy-2-(1H-indol-
3-yl)ethylamino, l—carboxy«.’l~(4-hydroxyphenyl)ethylamino and l-carboxy-2-
methylpropylamino.

25 _

One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formula (XII¥e) and pharmaceutically acceptable éaits, sobvates and

hydrates thereof:



acid; 30 2-((-443-(2,3-difluorophenyl)-3-phenylureido)methypcyclohexypmethoxy)acet ¢ acid;
24-4-((3-(3,5-difluoropheny1)-3-phenylureido)methyl)cyclohexyl)methoxy)acetic acid;
24-44(3-(3-cRiqsandsflyarephenyl)-3-phenylureido)methyl)cyclohexyl)meth@xyiaeaiioagisk
2-((-4-(((3-chloro-5- 35f|u0ro henyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-((-44(3-(3-chloro-5- quorob’ﬁenyl) 3-phenylureido)methypcyclohexyl)methoxy)acetic acid; WO
2009/117095PCT/USX09ioRdeggom: diphenylmethyl, 2,3-diflucrophenyl, 2-fluoro-3-methoxyphenyl, 2-

2-4-44(3- benzhyﬂayapﬁampﬂmh&%mmeﬂyyl);:y@mm»pwmem@xﬁ)@eﬁﬁammphenyl 3,4~

2-((-4-((phenyl( d|n o Io me o —chloro-4-
2-((-4-(((5-methy |opﬂ %% bagﬁr%/c{)? 1 % r%et Hﬁﬁ@f?ﬁ%ﬁ%’% )%.C%IUC §CId

52-((-4-(((253 dﬂﬂe@mﬁnﬁénynméﬁm?e%ﬁ%ﬁoswﬁw cetic acid;
2-((-443-(4- Ch'0m&oﬁu@fﬁpmfayﬂe)cﬁ:m@nymtdmﬂﬂethmeﬁMM&W)maﬁﬂMWmahmmdenyr

2-((-443-(2-fluorp- 2o g@p WL ﬁfﬂ@n SRR HER0g R MeRARApsetc acid

24-443-(3,4- dlfluoroplheny ylureido)met (chc yl)met oxyiacetlc acid

2-((-4-0(3- fluoroﬁﬁ@ﬁlﬂl)fﬂyln‘ie‘ﬂ?&%ﬁ%ﬁﬁ’yb SidResomshyIRTABRE SrRiTeRyjatei acid;
2-0-44(4-chlorophranybiAidisiyorephenyydaibay pyexyymetiridcyelbfexythyipthdryjadetic acid;

2-((- 44(3f oroph 4- fluoroph ) id;
24-4-(((3- chlorogh 24 ?3(1 t%lé P%ﬁ%?ﬁﬁ%ﬁ?ﬁ%@%%% %ycg%hh% methgfy?a%?e%md

2024-44(3- quor&@Héﬁ%(ﬁ?’ﬁbﬁ]ﬁ arbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
24-4-(((4-chloro-3-fluomikenyd)é3 fiuodphaehyflcarbarioitoxy iretiyfoislohdxytriethbxyd deetic acid;
24-4-(((3- chloro-ﬁ&%gﬁgﬂhenyl)(&
X is O or NR”;
15 R’ is selected from H and methyl; and
Q is selected from: OH, -NHCH,CH,SO:H and carboxymethylamino.

One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formula (XIIIg) and pharmaceutically acceptable salts, solvates and

20 hydrates thereof:

(XIlIg)

wherein:
R' and R? are each independently selected from: H, C,-Cs alkyl, aryl and heteroaryl;
wherein C;-Cy alkyl, aryl and heteroaryl are each optionally substituted with one or two
25 substituents selected from: C-Cs alkoxy, C,;-C, alkyl, aryl, C,-Cg haloalkoxy, C,-Cs haloalkyl
and halogen; and
R’ is selected from H and C,-Cq alkyl; and
Q is selected from: OH, -NHCH,CH,SO;H, 1-carboxyethylamino, 1-carboxy-4-
guanidinobutylamino, 3-amino-1-carboxy-3-oxopropylamino, 1,2-dicarboxyethylamino, 1-
30 carboxy-2-mercaptoethylamino, 4-amino-1-carboxy-4-oxobutylamino, 3-carboxy-1-
carboxylatopropylamino, carboxymethylamino, 1-carboxy-2-(1H-imidazol-4-ylethylamino, 1-
carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamino, 5-amino-1-carboxypentylamino,

1~carboxy-3-(methylthio)propylamine, I-carboxy-2-phenylethylamino, 2-carboxypyrroiidin-1-
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25fluorophenyflcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
24-4-(((3-fluoro-4-methylphenyl)(3- fluorophenyflearbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-((-4-((phenyl@yhidins i) carbamoyloxy)methyl)cyclohexyl)methoxy)acetiG-agidaoooo16ss
24-4-(((3,5-difluo oph 30fluor nyflcarbamoyloxy)meth cloh xylmethoxylacetic acid;
%%&D%:)hy ro(;)(P(O ?ﬁﬂ (i—car ox )é% Xl) %&/ e 1)b -2- ¥} S t1

2-((-4-(((3,4- d|f|6’ o Rfcarbamoyi Ohexy mefWoxy acetic acid;

- 2-((-4-((bis(3- flumbmmlcmeWWMyW@ Wme@ﬂa% ¥
2-((-4-(((3-f|uorqgagﬂy}}@iagﬁﬁa,ethoxyphenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid,

24-4-(((3,5-dimethylphenyl)(3- fluorophenyflcarbamoyloxy)methypcyclohexyl)methoxy)acetic acid;. WO
2009/117095PCT/US2009/001688 o o
2-((-44(3-fldiorophenyl)Ppetaiptii el Bnpes R MY FESRIPRAERY HFfeth BRipacati@ ik pciected

2-((-4-(((3-fluorophis ByiEaHuose pyHidin-Gayflgadiameraainaihydieyalnbexyl)sethaxyacetic acid;
52-((-4-(((3- fluor h?n)@% ?ethylthlophen -2- yflcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-((-4-(((4- ethox eny [uorophenyflearbamoyloxy)methyl)cyclohexyflmethoxy)acetic acid;
2-((-4-(((34luorophenyl)(3-

10(tr|fluoromethoxy)phenyflcarbamoyloxy)nﬁaﬁw%methoxy@cetic acid;

2-((-4-(((3-fluorophenyl)(pyridin-3- yflcarbamoyloxy)met clot@wmethoxy)acetlc acid;
2-((-4-(((3-fluorophenyl)(pyrazin-2- yflcarbamoﬁ%)xﬁanethy cyél/hexyl)n%thoxy)acetlc acid,
152-((-4-(((4-chloropheny0(4- fluorophenyflcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-(((4-fluorophenyl)(5-methylthiophen-2- yl)carbam {)I%)/)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-(((3-chlorophenyl)4-.....

10 R'is selected from: diphenylmethyl, 2,3-diﬂuorop§1€nyl, 2-fluoro-3-methoxyphenyl, 2-

" fluorophenyl, 2-fluoropyridin-4-yl, Z-methoxyphenyl, 3-(frifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-
fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethyl)phenyl, 4-(tnfluoromethoxy)phenyl,

15 4-chloro-3-fluarophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl, S-chloropyridin-2-yl,
5-fluoropyridin-2-yl, 5-flucropyridin-3-yi, 5-methoxypyridin-3-yl, 5S-methylpyridin-3-yi, 5-
methylthiazol-2-y1, 5-methylthiophen-2-yl, 6-fluoropyridin-3-yl, phenyl, pyrazin-2-yl, pyridin-

2-y} and pyridin-3-yl;

20 R? is selected from: H, methyl; n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4-

fluorophenyl;
R’ is selected from H and methyl; and
Q 1s selected from: OH, -NHCH,CH,SO;H and carboxymethylamino.

25 One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formula (XIIIi) and pharmaceutically acceptable salts, solvates and

hydrates thereof

(XIIIi)

wherein:
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20fluorophenyflcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-(((4-fluorophenyl)(pyridin-3- yl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-0-4-(((4-etheueyphienyhigk- fluorophenyflearbamoyloxy)methyl)cyclohexyl)pggtiaxnagatissacid;

252-((-4-(((4-fluorophenyh(4-., . _ ' .
(trifluoromethoxy)phe n?mgé%%‘aﬁ%&&f&?&‘)“%ﬁ@?ﬁ%‘é&}’cﬁ%‘ﬁ“é&%?n“é‘tﬁ‘o%f)%%%‘Fn%] s R heteroaryl;
2-((-4-(((4-fluorophemipl {{nt-tehticart anidiaissaam eth yrdy Tt preally pistivgry yude tice gt iao
2-0-4-((bis(4-fluaipphieaykabamaexy)ras tndey dPDEXIMBIN @XRGEIEIRSIY; C,-C; haloalky!
302-((-4-(((6-flu0r%}/t‘kidin13- y1)(phenyflcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
24-4-((phenyl(pyarrémﬁ&c"—i}lécarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-((benzhydryl(methyp edepasdeyiobtyim ety Ryeiotéxyl)methoxy)acetic acid;
2-((-4((3-benzhydry1-1¢3rshinnetby kugidopmstbyicyeisoexy praethoyadsretieaidirboxy-4-
352-((-4-(((4-ethoxyphenyl)(phenyDcarbamoyloxy)methyl)c I%pnex ymethox g tic%ci , WO
2009/117095PCﬁ‘?%@%%%%ﬁ“@g?’é‘-"(‘{?ﬁ(‘%ﬁ%’?rgﬁyrigi?’r%’-%% > ¥‘)ﬁ_‘ BRaRAISAS
y1)(phenyl)carb&AeRHERynHetpyoby s Anieiifoky ot rbuiquing(3-FAdeioxypyridin-3-
y1)(phenyl)carbammeyimasinpinmpepctahexyhepihaxy) Aceathacyeh 627 ({mdbE-llyneapyiein, 2~

y1)(phenyl arba{;a lw e ! loh -3 i a il. -amino- 1 -carboxypentylamino
2-((-4-((ph(}a{.r}lyl(5%%%2%?%%{%%pﬁﬁafﬁ?g%%%‘@ggﬁn&g)ﬂﬁggﬁe%ﬁ@;ydohlexyll)jmgll)ho%/ acetic acid;

2-((-4-(((5-methyA poFRS=3 (el IFRPR D EaR AP ST RS R BRI A BB RENEM metRoypretitintid;
24(-4-(((5-chlorogly tidisb2xyyA-Ypheaytseramaytepxnetydjoypieheiahime thexyyage -aoitindol -
24-44(5>-fluoropyfidines yidphenicarbamavoxyimeivhcysiohexd meHhoxyjacetic acid;

152-((-4-((benzhydryl(propyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid; and 2 ((-4 (((5
%

methylthiazol-2- Methylpropylamino.
15
One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formnula (XTI} and pharmaceutically acceptable salts, solvates and
hydrates thereof:
O
O
Fliz FLS o\)LQ
{X11Ki)

20 wherem.

R' is selected from: diphenylmethyl, 2,3~diﬂuoropheny],42—ﬂuoro«3-methoxypheny3, 2-
fluorophenyl, 2-fluoropyridin-4-yl, Z-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fiuoro-4-methylphenyl, 3-

25 fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethyl)phenyl, 4-(trifluoromethoxyiphenyl,
4-chloro-3-fluorophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methyiphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl, S-chloropyridin-2-yl,
3-fluoropyridin-2-yl, 5-fluoropyridin-3-y!, 5-methoxypyridin-3-yl, 5-methylpyridin-3-yl, 5-
methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-flugropyridin-3-yl, phenyl, pyrazin-2-vi, pyridin-

30 2-yl and pyridin-3-yl;

R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4-
fluorophenyl;

R? is selected from H and methyl; and
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yl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid. The embodiments of the present
invention include every combination of one or more compounds selected from the following group

shown in TA%z{}ﬂggzlq-,‘gABLE A Cmpd No. Chemical Structure Chemical Namgz@@&,—(&ék 40-44(3- SO
benzhydrylureido)meth clohe Bt{; )(gé 8\/@ c6{%}1001—4@% 1r,4r)-4-03,3-
diphenylureido)methyl) ;7 ﬁ“é%&ﬁ%%nh ﬁ £ aé%8 g'2 %11520091001688
Cmpd No. Chemical Structure Chemical Name

One aspect of the present invention encompasses certain amide derivatives selected

from compounds of Formula (XIITk) and pharmaceutically acceptable salts, solvates and

wh

hydrates thereof:
O

1
R “NJLO"\O o)
FLZ ."I/O\)LQ

(XHIk)

wherein:
R' and R? are each independently selected from: H, C,-Cs alkyl, aryl and heteroaryl;
wherein C,-Cs alkyl, aryl and heteroaryl are each optionally substituted with one or two

10 substituents selected from: C,-Cg alkoxy, C,-Cs alkyl, aryl, C-Cg haloalkoxy, C;-Cg haloalkyl
and halogen; and |

Q is selected from: OH, -NHCH,CH,SO;H, 1-carboxyethylamino, 1-carboxy-4-
guanidinobutylamino, 3-amino-1-carboxy-3-oxopropylamino, 1,2-dicarboxyethylamino, 1-
carboxy-2-mercaptoethylamino, 4-amino-1-carboxy-4-oxobutylamino, 3-carboxy-1-

15 carboxylatopropylamino, carboxymethylamino, 1-carboxy-2-(1 H-imidazol-4-yl)ethylamino, 1- '
carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamino, S-amino-1-carboxypentylamino,
I-carboxy-3-(methylthio)propylamino, 1-carboxy-2-phenylethylamino, 2-carboxypyrrolidin-1-
yl, 1-carboxy-2-hydroxyethylamino, 1-carboxy-2-hydroxypropylamino, 1-carboxy-2-(14-indol-
3-yDethylamino, 1-carboxy-2-(4-hydroxyphenyljethylamno and 1-carboxy-2-

20 methylpropylamino.

One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formula (XXIIk) and pharmaceutically acceptable salts, solvates and

hydrates thereof:

”s (XIIIK)

wherein:

R is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl, 2-
fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-diflucrophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3'-chloro-4~-
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3 1. NNO H 11010H 24(1r,40-44(3-(3- fluoropheny1)-3- phenylureido)methyl)
cyclohexyl)methoxy)acetic acid 4 ISNNO 1 1110CL'AOH 2-((( 1 r,4r)-4-((1 -methyl-3,3-

diphenylureidg@)matiay)syelohexyl)methoxy)acetic acid 5 110 NOO 1100H g4 %6 drsss
((diphenylcarbam oy o e Y S A N S A Coel A eny1, 3
fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(triflucromethyl)phenyl, 4-{trfluoromethoxy)phenyl,
4-chloro—3-ﬂuorophen‘yl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl, 5-chloropyridin-2-yl,
5 5-fluoropyridin-2-yl, S-fluoropyridin-3-yl, S-methoxypyndin-3-yl, 5—methy1pyn'din—3-y1, 5-
methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-flucropyridin-3-yl1, phenyl, pyrazin-2-yl, pyridin-
2-yl and pyridin-3-vyl; '
R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4-
fluorophenyl; and
10 Q is selected from: OH, -NHCH,CH,SO;H and carboxymethylamineo.

One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formula (X11Im) and pharmaceutically acceptable salts, solvates and

hydrates thereof:
0

s (XIm)

wherein:

R' and R? are each independently selected from: H, C,-Cq alkyl, aryl and heteroaryl;
wherein C,-Cq alkyl, aryl and heteroaryl are each optidnaliy substituted with one or two
substituents selected from: C,-Cs alkoxy, C;-Cs alkyl, aryl, C;-Cs haloalkoxy, C,-C¢ haloalkyl

20 and halogen; and

QQ is selected from: OH, -NHCH,CH,S0;H, 1-carboxyethylamino, 1-carboxy-4-
guanidinobutylamine, 3-amino-1-carboxy-3-oxopropylamine, 1,2-dicarboxyethylamino, 1-
carboxy-2-mercaptoethylamino, 4-amino-1-carboxy-4-oxcbutylamino, 3-carboxy-1-
carboxylatopropylamine, carboxymethylamino, 1-carboxy-2-(1H-imidazoi-4-yDethylamino, 1-

25 carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamino, 5-amino-1-carboxypentylamino,
1-carboxy-3-{methylthio)propylamino, 1-carboxy-2-phenylethylamine, 2-carboxypyrrolidin-1-
yl, l-carboxy-2-hydroxyethylamino, 1-carboxy-2-hydroxypropylamino, 1-carboxy-2-(1/-indol-
3-yDethylamino, I-carboxy-2-{4-hydroxyphenyl)ethylamine and 1-carboxy-2-
methylpropylamino.

30

The compound according to claim 1, selected from compounds of Formula (XXI¥m) and

pharmaceutically acceptable salts, solvates and hydrates thereof:
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2-(((Ir,4r)-4-((3-(3- chloropheny1)-3- phenylureido)methyl) cyclohexyl)methoxy)acetic acid 7 N 00
11110H 2-((( Is,4s)-4- ((diphenylcarbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 8 0 leOH

2-(01r,40-4-(Rddniarephenyl)-3- phenylureido)methyl) cyclohexyl)methexy)acsticmeidsd NNO H
OH 2-(als,45)44(3,3- diphenylureido)methyl) cycloohexyl)methoXy)acetic acid

1
R \Tko/\o\/ o
RZ O\/U\Q

(XIIIm)

wherein:
R! is selected from: diphenylmethyl, 2.3-difluorophenyl, 2-fluoro-3-methoxyphenyt, 2-
fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-

5 difluorophenyl, 3,5-diflucrophenyl, 3,5-dimethyiphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-
fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3~(frifluoromethyl)phenyl, 4-(!1*iﬂuoromeﬁ10xy)phenyl,
4-chloro-3-fluorophenyl, 4-chiorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-

‘methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl, 5-chloropyridin-2-yl,
10 5-fluoropyridin-2-yl, 5-flucropyridin-3-yl, S-methoxypyridin-3-yl, 5-methylpyridin-3-yl, 5-
methylthiazol-2-yl, S-methylthiophen—B—yl, 6-fluoropyridin-3-yl, phenyl, pyrazin-2-yl, pyridin-
2-yl and pyridin-3.yl; _ '
R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-toly), 3-flucrophenyl! and 4-
fluorophenyl; and
5 Q is selected from: OH, -NHCH,CH,SO:H and carboxymethylamino.

One aspect of the present invention encompasses certain amide derivatives selected
from compounds of Formula (Ia} and pharmaceutically acceptable salts, solvates and hydrates

thereof:
O

1
R? O\/”\OH

20 (Ia)

wherein:

R' and R? are each indepéndently selected from: H, C,-Cs alkyl, aryl and heteroaryl,
wherein C,-Cg alkyl, aryl and heteroaryl are each optionally substituted with one, two or three
substituents selected from: C,-Cy acyl, C,-Cs alkoxy, C,-Cs alkyl, C,-C alkylamino, C,-Cs

25 alkylcarboxamide, C,-Cs alkylsulfanyi, C,-Cs alkylsulfinyl, Ci-Cs alkylsulfonamide, C,-Cs
alkylsulfonyl, amino, aryl, carbo-C,-Cg-alkoxy, carboxamide, carboxy, cyano, C;-Cq
dialkylamino, C,-Cy dialkylcarboxamide, C,-Cy dialkylsulfonamide, C,-Cs haloalkoxy, C;-Cs
haloalkyl, halogen, hydroxy! and nitro;

X is O or NR*; and
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WO 2009/117095PCINS2009/001688 Cmpd No. Chemical Structure Chemical Name 10 SI'IP O
0J-..OH 2-(((Ir,4r)-4-((3-(2- fluoropheny1)-3- phenylureido)methyl) cyclohexyl)methoxy)acetic acid 11

CIONNH all@@ﬁﬂgﬂ(l({brgélr) -4-((3-(4- chlorophenyl)-3- phenylure|do)meth:yj)nuszgogmmﬁgg

cyclohexyl)methoxy)acetic acid 12
y y ) y) 3t is selected from H and C;-Cs alkyl.

In some embodiments, R' and R? are each independently selected from: H, C,-Cq alkyl,
aryl and heteroaryl; wherein C;-Cs alkyl, aryl and heteroaryl are each optionally substituted with
one, two or three substituents selectedr from: C-C; acyl, C,-Cg alkoxy, C,-Cs alkyl, C,-Cs

5 alkytamino, C;-Cs alkylcarboxamide, C,-Cs alkylsulfanyl, C;-Cs alkylsulfinyl, C,-Cs
alkylsulfonamide, C,-Cg alkylsulfonyl, amino, aryl, carbo-C,-Cg-alkoxy, carboxamide, carboxy,
cyano, C,-Cs dialkylamino, C,-Cy dialkylcarboxamide, C,-Cy dialkylsulfonamide, Ci-Ce
haloalkoxy, C,-Cs haloalkyl, halogen, hydroxyl and nitro.

In some embodiments, R' is selected from: C;-C; alkyl, aryl and heteroaryl; wherein C,-

10 Cs alkyl, aryl and heteroaryl are each optionally substituted with one, two or three substitﬁents
selected from: C,-Cs acyl, C,-Cs alkoxy, C,-Cs alkyl, C;-Cs alkylamino, C,-Cs
alkylcarboxamide, C;-Cs alkylsulfanyl, C;-Cs alkylsulfinyl, C-Cs alkylsulfonamide, C|~C(,
alkyisulfonyl, amino, aryl, carbo-C,-Cs-atkoxy, carboxamide, carboxy, cyano, C,-Cq
dialkylamino, C,-C; dialkylcarboxamide, C,-C; dialkylsulfonamide, C,-Cs haloalkoxy, C,-Cs

15 haloalkyl, halogen, hydroxyi and nitro; and R? is selected from: H, C,-C; alkyl and aryl; wherein

" said aryl is optionally substituted with one or two substituents selected from: C;-C; alkyl and
halogen. '
' In some embodiments, R' is selected from: C,-Cs alkyl, aryl and heteroaryl; wherein C;-
Cg alkyl, aryl and heteroary! are each optionally substituted with one, two or three substituents

20 selected from: C;-Cs acyl, C,-Ce alkoxy, C,-Cs alkyl, C,-Cs alkylamino, C,-Cs
alkylcarboxamide, C;-Cq alkylsulfanyl, C-Cs alkylsulfinyl, C,-Cs alkylsulfonamide, Cl—Cs
alkylsulfonyl, amino, aryl, carbo-C,-Cs-alkoxy, carboxamide, carboxy, cyano, C;-Cs
diatkylamino, C,-C; dialkylcarboxamide, C,-C;g dialkylsulfonamide, C,-Cg haloalkoxy, C,-Cg
haloalkyl, halogen, hydroxyl and nitro; and R? is selected from: H, methyl, n-propyl, phenyl, 3-

25 tolyl, 4-tolyl, 3-fluorophenyl and 4-fluorophenyl.

In some embodiments, R' and R? are each independently selected from: H, C,-C; alkyl,
ary! and heteroaryl; wherein C,-Cs alkyl, aryl and heteroaryl are each optionally substituted with
one or two substituents selected from: C;-C; alkoxy, C,-Cs alkyl, aryl, C,-Cs haloalkoxy, C-Cs
haloalkyl and halogen.

30 In some embodiments, R’ and R? are each independently selected from: H, C,-C; alkyl,
aryl and heteroaryl; wherein C,-C; alkyl, aryl and heteroaryl are each optionally substituted with
one or two substituents selected from: methoxy, ethoxy, methyl, phenyl, triflucromethyl,
trifluoromethoxy, fluore and chloro.

In some embodiments, R and R? are each independently selected from: H,

35 diphenylmethyl, 2,3-diflucrophenyl, 2-flucro-3-methoxyphenyl, 2-fluorophenyl, 2-
fluoropynidin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-difluorophenyl, 3,5-
diflucrophenyl, 3,5-dimethylphenyl, 3chloro-2-fluorophenyl, 3hloro-4-fluorophenyl, 3-
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NN H S2-(((Ir,4r)-443-pheny1-3-m- AQO elOH 0 tolylureido)methyl) cyclohexyl)methoxy)acetic acid 13
111 NN H Sicyclohexyl)methoxy)acetic 0 0j-LOH 2-(((1r,40-4-((3-pheny1-3-p- tolylureido)methyl) acid

14 10 N 0 11§Q,Q¢asn1$AokOH 2-(alr,40-4-(((3- methoxyphenyl)(phenyl) caghamayiexwimeihy!)

cyclohexypmethoxy)aceric acid
chioro-5-fluorophenyl, 3-chiorophenyl, 3-flucro-4-methylphenyl, 3-fluorophenyl, 3-

methoxyphenyl, 3-tolyl, 3-(trifluoromethyljphenyl, 4-(trifluoromethoxy)phenyl, 4-chloro-3-

fluorophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-methylphenyl, 4-

methoxyphenyl, 4-tolyl, 5-(trifluoromethyi)pyridin-2-yl, 5-chloropyridin-2-yl, 5-flucropyridin-
5 2-yl, 5-fluoropyridin-3-yl, S-methoxypyridin-3-yl, 5-methylpyridin-3-yl, 5-methylthiazol-2-yl,

5-methylthiophen-2-yl, 6-fluoropyridin-3-yl, methyl, phenyl, n-propyl, pyrazin-2-yl, pyridin-2~

yl and pyridin-3-yl.

~ In some embodiments, R’ is selected from: C,-C; alkyl, aryl and heteroaryl; each

optionally substituted with one or two substituents selected from: C,-Cs alkoxy, Cy-Cg alkyl,

10 aryl, C;-C haloalkoxy, C,-C; haloalkyl and halogen; and R? s selected from: H, C,-C; alkyl and
aryl; wherein said aryl is optionally substituted with one or two substituents selected from: C,-
Cs alky! and halogen.

In some embodiments, R’ is selected from: C;-Cs alkyl, aryl and heteroaryl; each
optionally substituted with one or two substituents selected from: methoxy, ethoxy, methyl, .

15 phenyl, trifluoromethyl, triflucromethoxy, fluoro and chloro; and R? is selected from: H, C;-Cs
alkyl and aryl; wherein said aryl is optionally substituted with one or two substituents selected
from: methyl and fluoro.

In some embodiments, R’ is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-
ﬂuoro—B—methoxyphenyl., 2-fluorophenyl, 2-fluoropynidin-4-yl, 2-methoxyphenyl, 3-

20 (tnfluoromethoxy)phenyl, 3,4~di.ﬂu0ropheﬁy1, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-
chloro-2-fluorophenyl, 3-chloro-4-flucrophenyl, 3-chloro-5—ﬂuof0pheny1, 3-chlorophenyl, 3-
fluoro-4-methylphenyl, 3-fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethyl)phenyl, 4-
(trifluoromethoxy)phenyl, 4-chloro-3-flucrophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-
fluorophenyl, 4-methoxy-2-methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(triflucromethyl)pyridin-

25 2-y1, 5-chloropyridin-2-yl, 5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyndin-3-yl, 5~
methylpyridin-3-yl, S-methylthiazo!-2-yl, 5-methylthiophen-2-yl, 6-fluoropyridin-3-yl, phenyl,
pyrazin-2-yl, pyridin-2-yl and pyridin-3-yl; and R? is selected from: H, methyl, n-propyl,
phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyi and 4-fluorophenyl.

The embodiments of the present invention pertain to compounds of Formula (I¢) and

30 pharmaceutically ac%ceptabfe salts, solvates and hydrates thereof:

O

1
R\T)LXA\O o
R2 "/O\/LLOH

(fe)

wherein:
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15ill 1PO - . " Oj-L OH 2-(((1r,4r)-44(3,3-di p- tolylureido)methyl) cyclohexyl)methoxy)acetic acid WO
2009/117095PCT/US2009/001688 Cmpd No. Chemical Structure Chemical Name 16 401 ei 0 OLLOH
2-(((Ir,4n)-4-((R:8-Hevr1 tohylureido)methyl) cyclohexyl)methoxy)acetic acid Fé-Siréroo9001688

R' and R? are each independently selected from: H, C,-Cg alkyl, ary! and heteroaryl;
wherein C,-Cy alkyl, ary! and heteroary] are each optionally substituted with one or two
substituents selected from: C,-Cs alkoxy, C-Cs alkyl, aryl, C,-Cs haloalkoxy, C;-Cs haloélkyl
and halogen; '

5 X is O or NR?; and
R’ is selected from H and C,-Cg alkyl.
The embodiments of the present invention pertain to compounds of Formula (Ic) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

O

1
R2 "’//O\)J\OH

(Ie)

10 wherein: '

R' is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl, 2-
fluorophenyl, 2-fluoropyridin-4-yi, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chioro-4-
fluorophenyl, 3-chloro-5-flucrophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-

15 fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethyl)phenyl, 4-(trifluoromethoxy)phenyl,
4-chloro-3-fluorophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyljpyridin-2-yl, S-chloropyndin-2-yl,
5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyridin-3-yl, S-methylpyridin-3-yl, 3-
methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-fluoropyridin-3-yl, phenyl, pyrazin-2-yl, pyridin-

20 2-yl and pyridin-3-yl;

R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluoropheny! and 4-
fiuorophenyl;

X is O or NR’; and

R? is selected from H and methyl. _

25 * The embodiments of the present invention pertain to compounds of Formula (Te) and
pharmaceutically acceptable salts, solvates and hydrates thereof:

G

1
R \fr)l\ X/\O\/ o
RZ O\/lkOH

wherein:
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2-(((Ir,40-4-((3-(3- methoxypheny1)-3- phenylureido)methyl) cyclohexyl)methoxy)acetic acid 18 1101
NN H SO 0 OJLOH 2-(((Ir,4r)-4-((3 -(4- methoxypheny1)-3- phenylureido)methyl) '
cyclohexy!)matb%yggqaﬁ)g acid 19 110 NN H 0 0 OH 2-(((1r,40-4-((3-(4-rnethaxynds meiylphenyl)-3-
phenylureido)methyl) R! and R? are each independently selected from: H, C,-Cg alkyl, aryl and heteroaryl;
wherein C,-Cg alkyl, aryl and heteroaryl are each optionally substituted with one or two
substituents selected from: C,-Cg alkoxy, C;-Cs alkyl, aryl, C;-Cs haloalkoxy, C,-Cs haloalkyl
and halogen;
5 X is O or NR’; and
R? is selected from H and C;-C; alkyl.
The embodiments of the present invention pertain to compounds of Formula (Ie) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

O

1
R\{?/LLX/\O\/ o
R2 O\)J\OH

(Ie)

10 wherein:

R is selected from: diphenylmethyl, 2,3-difluorophenyt, 2-fluoro-3-methoxyphenyl, 2-
fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-diﬂuorophcnyi, 3 5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3-ch}0mphenyi, 3-fluoro-4-methylphenyl, 3-

15 fluorophenyl, 3-methoxypheny!, 3-tolyl, 3—(triﬂuor0methy})pheﬁyi, 4-(trifluoromethoxy)phenyl,
4-chloro-3-fluorophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methylpheny], 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl, S-chloropyridin-2-yl,
3-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyridin-3-yl, 5-methylpyridin-3-yl, 5-
methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-fluoropyridin-3-yl, phenyl, pyrazin-2-yl, pyridin-

20 2-yl and pyridin-3-yl; |

R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4-
fluorophenyl;

X is O or NR*; and

R’ is selected from H and methyl.
25 The embodiments of the present invention pertain to compounds of Formula (Ig) and

. pharmaceutically acceptable salts, solvates and hydrates thereof:

wherein:
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cyclohexyl)methoxy)acetic acid 20 IP F F 0 allOH o 2-(((Ir,4r)-44(3-pheny1-3 -(3-
(trifluoromethyl)phenyl) ureido)methyl) cyclohexyl)methoxy)acetic acid 21 0 N 0 1110 o OjcH

2-((or,4n)-4-((tdo msthaxahenyl)(phenyl) carbamoyloxy)methyl) cyclohexypmethexyasgts acid WO

2009/117095Pa/U520018/9n%1I§2§§e each independently selected from: H, C-Cs alkyl, aryl and heteroaryl;

wherein C;-Cg alkyl, aryl and heteroaryl are each optionally substituted with one or two
substituents selected from: C,-Cg alkoxy, C,-Cs alkyl, aryl, C,-C¢ haloalkoxy, C;-Cs haloalkyl
and halogen; and '
5 R’ is selected from H and C,-Cg alkyl.
The embodiments of the present invention pertain to compounds of Formula (kg) and

pharmaceutically acceptable saits, solvates and hydrates thereof:

O
R1“|~J/U\N"'\O o
;122 F!'{3 ""/OJLOH
(Ig)
whereimn: .
10 R' is selected from: dipheny]methyi, 2.3-diflucrophenyl, 2-fluoro-3-methoxyphenyl, 2-

fluorophenyl, 2-fluorepyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3~chlorophenyl, 3-fluoro-4-methylphenyi, 3-
fiuorophenyi, 3-methoxyphenyl, 3-tolyl, 3-(friflucromethyl)phenyl, 4-(trifluoromethoxy)phenyl,
15 4-chloro-3-fluorophenyl, 4—¢hlofophenyl, 4-ethoxyphenyl, 4~_ﬂuorophenyl, 4-methoxy-2-
methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(triﬁuoromethyl)pyridin-Z—yl, 5-chloropynidin-2-yl,
5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyridin-3-yl, 5-methylpyridin-3-yl, 5-
methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-fluoropyridin-3-yl, phenyl, pyrazin-2-yl, pyridin-
2-y1 and pyridin-3-yl;
20 R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-flucrophenyl and 4-
fluorophenyt; and
R? is selected from H and methyl.
The embodiments of the present invention pertain to compounds of Formula (Ii) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

25 (1)
wherein:
R! and R? are each independently selected from: H, C,-Cs alkyl, aryl and heteroaryl;

wherein C;-Cg alkyl, aryl and heteroaryl are each optionally substituted with one or two

58



Cmpd No. Chemical Structure Chemical Name 22 Cl ist NO 1111 0 OH 2-(((Ir,4r)-4-(((4-
chlorophenyl)(phenyl) carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 23 F 10 N 0 11100
12.CX")10H 2+($ 3otdtd-¢4((3- fluorophenyl)(phenyl) carbamoyloxy)methyh eyglohaxubimgthoxy)acetic

acid substituents selected from: C,-C;s alkoxy, C,-Cs alkyl, aryl, C;-Cs haloalkoxy, C;-C haloalkyl
and halogen; and
R’ is selected from H and C,-C alkyl.
' The embodiments of the present invention pertain to compounds of Formula (k) and

5 pharmaceutically acceptable salts, solvates and hydrates thereof:

O

1
RZ R9 o\/U\OH

(i)
wherein: .
R' is selected frofn: diphenylmethyl, 2,3-difluorophenyl, 2-fluore-3-methoxyphenyl, 2-
fluérophenyl, 2-flucropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-

16 difluorephenyl, 3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-flucro-4-methylphenyl, 3-
fiuorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluorornethyl)phenyl, 4-(irifluoromethoxy)phenyl,
4-chloro-3-fluorophenyl, 4-chlorophenyl, 4-cthoxyphenyl, 4-fluorophenyl, 4-methoxy-2- ‘
methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl, 5-chloropyridin-2-yl,

15 S-fluoropyridin-2-yl, 5-flucropyridin-3-yl, S-methoxypyridin-3-yl, 5-methylpyndin-3-yl, 5-
methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-fluoropynidin-3-yl, phenyl, pyrazin-2-y1, pyridin-
2-yl and pyridin-3-yl; '

R* is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4~
fluorophenyl; and

20 R’ is selected from H and methyl.

The embodiments of the present invention pertain to compounds of Formula (Ik) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

O
RL‘NJ\O/\O o
IE?Z e O\/U\OH
(Ik)
wherein: _
25 R’ and R? are each independently selected from: H, C;-Cs alkyl, aryl and heteroaryl;

wherein C;-Cg alkyl], aryl and heteroaryl are each optionally substituted with one or two
substituents selected from: C,-Cg alkoxy, C-Cs alkyl, aryl, C;-Cg haloaltkoxy, C,-Cs haloalkyl

and halogen.
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24 110 1 le OH 0 2-(((Is,4s)-4-(04- methoxyphenyl)(phenyl) carbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid 25 CI usO IP OH 2-(((1s,4s)-4-(((4- chlorophenyl)(phenyl)

carbamoyloxyypetiayh eyetohexyl)methoxy)acetic acid 26 (110 NO 1110 0 @265 4a158z (((3-
fluorophenyl)(phenyl) Aoy Y MM NX YIS RS A5 Formuta (1) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

O
R‘l\NJ\O/‘U o)
a‘az ""/O\)J\OH
(k)
wherein:
5 R' is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl, 2-

fluorophenyt, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-
difluorophenyl, 3,5-diflucrophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro~-4-methylphenyl, 3-
fluorophenyl, 3-methoxyphenyl, 3-tolyl, .3~(triﬂuoromeihyi)pheny], 4-(rifluoromethoxy)phenyl,
10 4-chloro-3-fluorophenyl, 4-chlorophenyi, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyljpyridin-2-yt, S-chloropyridin-2-yl,
5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyridin-3-yl, S-methylipyridin-3-yl, 5--
methylthiazol-2-yl, S-methylthiophew}yl; 6-fluoropyridin-3-yl, phenyl, pyrazin-2-yl, pyridin-
2-yl and pyridin-3-y}; and
15 R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4-
fluorophenyl.
The embodiments of the present invention pertain to compounds of Formula (Im) and

pharmaceutically acceptable salts, solvates and hydrates thereof:

(Im)
20 wherein: _

R' and R? are each independentiy selected from: H, C,-Cs alkyl, aryl and heteroaryl;
wherein C,-C; alkyl, aryl and heteroaryl are each optionally substituted with one or two
substituents selected from: C;-Cg alkoxy, C,-Cs alkyl, aryl, C;-Cs haloalkoxy, C;-Cq haloaliyl
and halogen.

25 The embodiments of the present invention pertain to compounds of Formula (Im) and

pharmaceutically acceptable salts, solvates and hydrates thereof:
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27 1110 NO 40 0 .J.LOH 2-(((Ir,4r)-4-((pheny1(m- tolyl)carbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid WO 2009/117095PCT/US2009/001688 Cmpd No. Chemical Structure

Chemical Narye 28613650 NOO ISOH 2-(((Ir,4r)-4-(((3- chIorophenyl)(phemb/@@r@amﬁyégxy)methyl)
cyclohexyl)methoxy)acetic acid 29 IP NOO

(Tr)

wherein:
R'is selected from: diphenylmethyl, 2,3-diflucrophenyl, 2-fluoro-3-methoxyphenyt, 2-
fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(tnfluoromethoxy)phenyl, 3,4~
5 difluorophenyl, 3,5-diflucrophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-
fluorophenyl, 3-methoxyphenyl, 3-tolyl, 3-(trifluoromethyl)phenyl, 4-(trifluoromethoxy)phenyl,
4-chloro-3-flucrophenyl, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-
methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl, S-chloropyridin-2-yl,
10 5-fluoropyridin-2-yl, 5-flucropyridin-3-yl, 5S-methoxypyridin-3-yl, 5-methylpyridin-3-yl, 5-
methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-fluorepyridin-3-yl, phenyl, pyrazin-2-yl, pyndin-
2-yl and pyridin-3-yl; and
R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl and 4-
fluorophenyl.
15 The embodiments of the present invention include every combination of one or more
compounds selected from the following group:
2-{(-4-{((3-benzhydrylureido}methyl)cyclohexylymethoxy)acetic acid;
2-((-4-((3,3-diphenylureido)methyl)cyclohexylmethoxy)acetic acid;
2-{(-4-((3-(3-fluorophenyl)-3-phenylureido)methyl)cyclohexyl)methoxylacetic acid;
20 2-{(-4-((1-methyl-3,3-diphenylureido)methyl)cyclohexylimethoxy)acetic acid;
2-((-4-((diphenylcarbamoyloxy)methyl)cyclohexylimethoxy)acetic acid;
2-((~4~((3-(3-chlorophenyl)-3-phenylureido)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-((3-(4-fluoropheny!l)-3-phenylureido)methylicyclohexyhmethoxylacetic acid;
2-((-4-((3-(2-fluorophenyl)-3 —phenyiﬁreido)methy])cyclohexyi)methoxy)acetic acid;
25 2-{(-4-((3-(4-chlorophenyl)-3-phenylareido)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-((3-phenyl-3-m-tolylureido)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-((3-phenyl-3-p-tolylureido)methyl)cyclohexylymethoxy)acetic acid;
2-((-4-(((3-methoxyphenyl)(phenyl)carbamoyloxy)methyl)eyclohexylmethoxy)acetic
acid;
30 2-((4+(3,3-d p-toiylureido)methy!)é:yclohexyl)methoxy)acetic acid;
2-((-4-((3,3-di m-tolylureido)methyljcyclohexylymethoxy)acetic acid;
2-((-4-((3-(3-methoxyphenyl)-3-phenylureido)methyl)cyclohexylymethoxy)acetic acid;
2-((-4-((3-(4-methoxyphenyl)-3-phenylurcido)methyl)cyclohexylymethoxyacetic acid;
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H O)LOH 2-(((1r,4r)-4- ((phenylcarbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 30 CI N 00 SOH
2-(((Is,4s)-44(3- chlorophenyl)(phenyl) carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 31 5
NOO leOH 2-g(ts #8)A-Aighenyl(m- tolyl)carbamoyloxy)methyl) cyclohexyl)maathexyeaatiesacid 32 | IP

NOO 1100H 2-(((1s.4s)-4-(02: methoxyphenyh(phenyD ,

5

10

15

20

25

30

35

phenylureido)methyl)cyclohexyl)methoxy)acetic acid;
' 2-((~4~((3-phenyl-3-(3-
(trifluoromethyl)phenyl)ureido)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-(({4-methoxyphenyl}(phenyljcarbamoyloxy)methyljcyclohexylymethoxy)acetic

acid;

2-{(-4-(({4-chlorophenyl){phenyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetic
acid;

2-((-4-«((3-fluoropheny!)(phenyljcarbamoyloxy)methyl)cyciohexyl)methoxy)acetic
acid;

2+{(-4-((phenyl(m-tolyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

24(-4-({(3chlorophenyl){(phenyl}carbamoyloxy)methyl)cyclohexyl)methoxy)acetic
acid;

2-((-4-((phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-((-4-(((2-methoxyphenyl)(phenylcarbamoyloxy)methyl)eyclohexylymethoxy)acetic
acid;

2-((-4-((phenyl(p-tolyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-((-4-({(4-fiuoropheny!)(phenyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetic
acid;

2-{(~4-{{{4-chloro-3-
ﬂuoropheny})(phenyl)carbamoyloxy)methyl)cyciohexyi)methoxy)acenc acid;
2-((~4-(({3-chloro-4-
fluorophenyl)(phenyl)carbamoyloxy)methyl)eyclohexylmethoxy)acetic acid;
2-{(-4-({(3-fluoro-4-
methylphenyl}{phenyl)carbamoyloxy)methylcyclohexyl)methoxy)acetic acid;
2-{(-4-({(3,5-difluorophenyl){phenyl)carbamoyloxy}methyl)cyclohexylmethoxyjacetic

acid;
2-((~4-(((3 4-difluorophenyl)(phenyl)carbamoyloxy)methyljcyclohexyl)methoxy)acetic
acid;
2-((-4-((3-(2,3-difluorophenyl)-3-phenylureido)methyl)cyelohexyDmethoxy)acetic acid;
2-{(-4-({3-(3,5-difluorophenyl)-3-phenylureidoymethyl)cyclohexylymethoxy)acetic acid;
2-((-4-((3~(3-chloro-2-fluorophenyl)-3-phenylureido)methyl)cyclohexyl)methoxy)acetic
acid;

2-{(-4~(((3-chloro-5-
flucrophenyl)(phenyl)carbamoyloxy)methyleyclohexylymethoxy)acetic acid;
2-((-4-((3-(3-chloro-5-fluorophenyl)-3-phenylureido)methyl)cyclohexyl)methoxy)acetic

acid;
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carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 33 0 OH 2-(((Is,4s)-4-(((3-
methoxyphenyl)(phenyl) carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid WO
2009/117095RGHMd$E688/001688 0110 No. Chemical Structure ChemicabiNamedd kldssNO SOH 0

2-(((1s.45)-4-((pheny(p- /Qyhcarbamax MM FretoR RV IMERBEslc.Acid > 1 NO
2-{(-4-({phenyl(pyridin-3-yl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-((-4-(((5-methylthiophen-2-
yD{(phenyl)carbamoyloxyymethyl)cyclohexyDmethoxy)acetic acid;
5 2-{(-4-(({2,3-difluorophenyl)(phenyljcarbamoyloxy)methyl)cyclohexyl}methoxy)acetic
acid;
2-{(-4-((3~(4-chloro-3-fluorophenyl)-3-phenylureido)methyl)eyclohexylymethoxy)acetic
acid;
2-((-4-((3~(2-fluoro-3-methoxyphenyl)-3-
16 ;ﬁhcnylurcido)methy])cyclohcxyi)meﬂaoxy)aéetic acid,
2-((-4-((3~(3 4-difluorophenyl)-3-phenylureido)methylcyclohexyl)methoxylacetic acid;
2-{(-4-({(3-fluorophenyl }(4-
methoxyphenyl)carbamoyloxy)methyheyclohexylymethoxyacetic acid;
- 2-((-4-(({(4-chlorophenyl)(3-
15 fluorophenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid,
2-({(-4-({(3-fluorophenyl }4-
flucrophenyl}carbamoyloxyymethyl)cyclohexyl)methoxy)acetic acid;
" 2-((-4-({(3-chloropheny])(3-
fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid,;
20 2-((-4-{{(3-fluorophenyD){m-tolyl}carbamoyloxy)methyleyclohexy)methoxy)acetic
acid; ' .
2-({-4-{{{(4-chloro-3-fluorophenyl)(3-
fluorophenyl}carbamoyloxy)ymethylDeyclohexylmethoxy)acetic acid;
2-{(-4-(((3-chloro-4-fluorophenyl)(3-
25 fluorophenyl)carbamoyioxy)methylicyclohexylmethoxy)acetic acid;
2-({~4-{((3-Auoro-4-methylphenyl)(3-
fluorophenyI)carbamoyloxy)me{hyi)cyc1oh€xyi)methoxy)acetic acid;
2-{(-4-({phenyl(pyridin-2-ylcarbamoyloxyymethylcyclohexymethoxydacetic acid;
2-((-4-(((3,5-difluorophenyl}(3-
30 fluorophenyljcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;
2-{{-4-{((3,4-difluorophenyl}(3-
fluorophenyl)carbamoyloxy)methyhcyclohexylymethoxy)acetic acid;
2-((-4-{{bis(3-fluorophenylcarbamoyloxy)methylicyclohexylymethoxy)acetic acid;
 2((4-({(3-fluorophenyl)(3-
35 methoxyphenybcarbamoyloxy)methyl)cyclohexyl)ymethoxy)acetic acid,;
2-((-4-((3,5-dimethylphenyl}(3-
fluorophenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid,
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110/ 0 OH 2-(((Is,4s)-4-(((4- fluorophenyl)(phenyl) carbamoyloxy)methyl) cyclobexyl)rhethoxy)acetic
acid 36 NO Clis2-(((Ir,4r)-44((4-chloro-3- 0 fluorophenyl)(phenyl) carbamoyloxy)methyl)

cyclohexyl)methoaagesig acid 37 Cl lill NO 0 0 2-(((Ir,4r)-4-(((3-chloro-4- flerarheRyhiphaenyl)
carbamoyloxy)rnethyl) EXF—!&?&%MQQO% chx ggf)ll(l:)caa%dan?’o%ljo;%g)n[}é%yl)cyciohexyl)methoxy)acetic

10

15

20

25

30

35

acid;

2-{(-4-({(3-fluorophenyh)(6-fluoropyridin-3-
yhcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-{(-4-{((3-fluorophenyl}(5-methylthiophen-2-
yhicarbamoyloxy)methyl)cyclohexyl)methoxylacetic acid;

2-((-4-({{(4-ethoxyphenyl)(3-
fluorophenylicarbamoyloxy)methyljeyclohexylymethoxy)acetic acid;

2-((<4-({(3-fluoropheny)(3-
(tn'ﬂuéromcthoxy)pheny])carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-{-4-({(3-fluorophenyl){pyridin-3-
yl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-((~4-({(3-fluorophenyl)}{pyrazin-2-
ylicarbamoyloxy)methylleyclohexylmethoxy)acetic acid;

2-((-4-(({4-chlorophenyl}{(4-
fluorophenylecarbamoyloxy)methylcyclohexylymethoxy)acetic acid;

2-{(-4-{((4-fluorophenyl}(5-methylthiophen-2-
ylcarbamoyloxy)methyl}cyclohexylymethoxy)acetic acid;

2A(-4-(((3-chiorophenyl{(4-
fluorophenylcarbamoyloxy)methylDeyclohexylymethoxy)acetic acid;

2-((-4(((4-fluorophenyl)(pyridin-3-
yhecarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

24(-4-(((4-ethoxyphenyl)(4-
fluorophenyl}ecarbamoyloxy)methyl)eyclohexyl)methoxy)acetic acid,

2-((-4-(((4-fluorophenyl}(4- '
(tréﬂuoromethoxy)ph_enyl)carbamoyEoxy)methyi)cyclohexyl)methoxy)acetic acid;

2-{(-4-(((4-fluorophenyl)(m-tolyljcarbamoyloxy)methyljeyclohexylmethoxy)acetic
acid;

2-{(-4-((bis(4-fluorophenyl)carbamoyloxy)methyl)cyclohexylmethoxy)acetic acid;

2-((-4-{({6-fluoropyridin-3-
yl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid;

2-((-4-{(phenyl(pyrazin-2-yl)carbamoyloxy}methyl)cvclohexylymethoxy)acetic acid;

2«((—4—((benzhydryi(methyl)car'oamoﬁoxy)methyi)cycIohexy])methoxy)acetic acid;

2-((-4-((3-benzhydryl-1,3-dimethylureido)methyl)cyclohexyl)methoxy)acetic acid;

2-((-4—(((4-ethoxypheny!)(phenyi)carbamoyloxy)rnethyE)cyciohexyf)methoxy)acetic

acid;



01 0'--)LOH 0-4-a(3-(((3-4- 2-((( 1 r,40methylphenyl)(phenyl) carbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid 39 NO o0 "0 ."---)LOH 2-(((Ir,4r)-4-(((3,5- difluoropbenyl)(phenyl)

carbamoyloxyyraethiyh eystohexyl)methoxy)acetic acid WO 2009/117095Pf¢h/d<22009/(431688 Cmpd

No.. Chemical Structur ical Name 40 le NOO SIOH 2-(((Ir,4r)-4-(((3,4- difluorophenyl)(phenyl)

carbamoyloxy)methyl) 2 RareR. |
yl(phenyllcarbamoyloxy)methylcyclohexyl)methoxy)acetic acid;

2-((-4-{{(5-methoxypyridin-3-
y)(phenyl}carbamoyloxy)methylcyclohexyl)methoxy)acetic acid;
5 2-((-4-(((5-fluoropynidin-2-
yhi{phenyl)carbamoyloxy)methyl)cyclohexylimethoxy)acetic acid;
2-({-4-((phenyl(5-(trifluoromethyl)pyridin-2-
- ylcarbamoyloxy)methyleyclohexylDmethoxy)acetic acid;
2-((-4-({(5~-methylpyridin-3-
10 yl){phenyl)carbamoyloxy)methylcyclohexylmethoxy)acetic acid;
© 2-((-4-(((5-chloropyridin-2-
yl)(phenylicarbamoyloxy)methylcyclohexyimethoxylacetic acid;
2-((~4-{({5-fluoropyridin-3-
yl{phenyDcarbamoyloxy)methyleyelohexyhDmethoxylacetic acid;
i5. 2-((-4-{{benzhydryl{propyl}carbameyloxyymethyl)cyclohexyl)methoxylacetic acid; and
2-((-4-({(5-methylthiazol-2-
yl){phenylicarbamoyloxyymethyleyclohexylmethoxy)acetic acid.
The embodiments of the present invention include every combination of one or more
compounds selected from the foliowing group shown in TABLE A.
20
TABLE A

Cmpd
Chemical Structure Chemical Name

O o 2(((1r Ar)4-((-
1 i benzhydrylureido)methyl)
N° N o cyclohexyl)methoxy)acetic acid
HoH o
e OH

2-(((1r,4r)-4-((3,3-

) /\O o diphenylureido)methyl)

cyclohexylymethoxy)acetic acid
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cyclohexyl)methoxy)acetic acid 41 111. NOO IPOH 2-(((1r,4r)-4-(((4- fluorophenyl)(phenyl)
carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 42 IPNOO IP,,2).---)LOH 2-(((I r,4r)-4-((phenyl(p-
tolyl)carbamoylgypmetiipd cyclohexyl)methoxy)acetic acid 43 0 0 1010H ac(((ﬂ;gg@n)-/éﬂ(f,@g(Z 3-

2 r\hnn\ |||ra|r1n\mn h\l]\ evelahasas

d|ﬂu0r0pheny|) CElp ..... onetnyr) _ybIUIIU)\yI}IIIULhU/\y}GbCLb acitt-44-OSONANYIO
N Chemical Structure Chemical Name
o.
F
e 2-(((1r, 4r)-4-((3-(3-
3 N/!LN 0 ﬂuorop}.}enyl)-}
H O\)J\ phenylureidojmethyl)
© tees OH cyclohexyl)methoxy)acetic acid
O
4 N)J\T 0 2-{{(1r,4r)-4-((1-methyl-3,3-
diphenylareido)methyl)
, D pheny Y
@ - \)LOH cyclohexyhmethoxy)acetic acid
o
s N’U\O 0 ‘ 2-(((1r,4r)-4-
e ({(diphenylcarbamoyloxy)methyl)
@ i \/leH cyclohexyl)methoxy)acetic acid
Ci
)OL 2-(((1r,4r)-4<((3-(3-
6 0 chlorophenyl)-3-
N ;E\'{ /\O 0\)1\ phenylureido}methyl)
e OH cyclohexyl)methoxy)acetic acid
-0
N/U\O O 2-(((15,4s5)-4-
7 o\)L ((diphenylcarbamoyloxy)methyl)
OH cyclohexyl)methoxy)acetic acid
Fu o
I 2-(((17,4r)-4-((3-(4-
N" N O fluorophenyl)-3-
8
H/\O.,,l /O\/lL OH phenylureido)methy?) '
cyclohexyl)methoxy)acetic acid
O
o NJ\H/\O\, 0 2-(((15,45)4-((3,3-
: diphenylureido)methytl)
O pheny Y
© \/U\OH ~ cyclohexyl)methoxy)acetic acid
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SiOH difluoropheny1)-3- 2-(((Ir,4r)-4-((3-(3,5- phenylureido)methyl) cyclohexyl)methoxy)acetic acid 45
ClIPO OH 1110(34.)-L 2-0(1r,40-443-(3-chloro-2- fluoropheny1)-3- phenylureido)methyl)
cyclohexyl)methaxyiaeatie acid WO 2009/117095PCT/US2009/001688 Cpm[j‘sjg;g@m@gk:al Structure

Chemical Name "fn%' SHNOOS Fhd-S—~at=W-OH-2-({{;40-4r{({3-chloro=5=
N Chemical Structure Chemical Name
0.

2-(((1r,4r)-4-((3-(2-

10 fluorophenyi}-3-
@ oy, O phenylureido)methyl)

cyclohexylmethoxy)acetic acid

phenyhireido)methyl)
cyclohexylmethoxy)acetic acid

2-{((1r,4ry-4-{(3-(4-
11 § /\O chlorophenyl}-3-
t,/ -

tolylureido)methyl)
, O OH cyclohexylymethoxy)acetic acid

| ] |
2 @ N)L ﬁl\o . 2-(((1r,47)4-((3-phenyl-3-m-

cyclohexyl)methoxy)acetic acid

2-(((1r,4r)-4-((3-phenyl-3-p-
13 O tolylureido)methyl)

2-(((1r,4r)-4-(((3-
14 JJ\ ' o ' methoxyphenyl)(phenyl)

carbamoyloxy)methyl)
© /\Q"o/'o\)I\OH cyclohexy])methoxy)acetic acid
O
N~ N

7 T j o .
H 2-({{(1r 4ry-4-((3,3-di p-
15 -.,,/O\)J\OH tolylureido)methyl)

cyclohexy)methoxy)acetic acid
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fluorophenyl)(phenyl) carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 47 CI Si0O
Scyclohexyl)methoxy)acetic 2-(((Ir,40-4-((3-(3-chloro-5- fluoropheny1)-3- phenylureido)methy1) acid
48 10 0 1111ywahbesdhha{alr,40-4-((3-benzhydryl-3- methylureido)methylpeyciahgydrethoxy)acetic

'NO

acid49nN ..--}

Cmpd
No.

SOH 240 r /|r\ /| Unhoanviinvreidia
I L_r J }

\\PI LAY | Iyl\P_y' LALLM 3
Chemical Structure

A
yi

onrih oo asa \aa atlay )
CargarmoyruXy ) rretrTyT)

Chemical Name

16

"'//O

Sgre

2-(((1r,4r)-4-((3,3-di m-
tolylureido)methyl)
cyclohexyDmethoxy)acetic acid

17

~0
O
Qg

@ QPP

2-(((1r,4r)-4-({3-(3-
methoxyphenyl}-3-
phenylureido)methyl)
cyciochexyl)methoxy)acetic acid

18

@ O

2-(((1r4r)-4-({(3-(4-
methoxyphenyh)-3-
phenylureido)methyl)
cyclohexyDmethoxyacetic acid

19

©“O,/

2-{{(1r4r)-4-((3-(4-methoxy-2-
methylphenyl)-3-
phenylureido)methyl)
cyclohexylymethoxy)acetic acid

20

© O,

2-({{17,4r)-4-{(3-phenyl-3-(3-
(trifluoromethyl)phenyl)
ureidoymethyl)
cyclohexylymethoxy)acetic acid

21

@ SaeH!

2-{((1r4r)4-(((4-
methoxyphenyl)(phenyl)
carbamoyloxy)methyl)
cyclohexyl)methoxylacetic acid
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cyclohexyl)methoxy)acetic acid 50 SN1 00 O j-LOH 1110 2-(((Ir,4r)-4-(((5-methylthiophen-
2-y1)(phenyl) carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 51 101 NOO 01OH 2-((( I

r,40-4-(((2,3-facmphenyd (phenyl) d carbamoyloxy)methyl) cyclohexyl)methq)x)@meﬁj@lagyfd WO

09/001 688 (“mnnl Neo

r‘hf\ml
STHeTT

eal Striiot:
carJu U\JLUI

amiceal-MNama--&

Ch N 2
T anr TNarIc JL k/l IUI U

Cmpd
No.

LA VA A VA T

Chemical Structure

Chemical Name

22

CI

@ Ok

2-(((1r,4n4-{((4-
chlorophenyl)(phenyl)
carbamoyloxy)methyl)
cyclohexylymeihoxy)acetic acid

23

L,
©

T
0 O

2-(((1rAr)-4-(((3~
fluorophenyl}(phenyl)
carbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid

24

2-({(15,45)-4-(((4-
methoxyphenyl(phenyly
carbamoyloxyymethyl)
cyclohexylymethoxy)acetic acid

25

Cl

2-(((1s,45)-4-({{(4-
chlorophenyl{phenyl)
carbamoyloxy)methyl)
cyclohexyl)ymethoxy)acetic acid

26

2-({(1s,45)-4-(((3-
fluorophenyl}(phenyl)
carbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid

27

2-({(1r,dr)-4-((phenyl{(m-
tolyl)carbamoyloxy ymethyl)
cyclohexyl)methoxy)acetic acid
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2-(((1r,4r)-4-((3-(4-chIoro-3- fluoropheny1)-3- phenylureido)methyl) cyclohexyl)methoxy)acetic acid 53

Sl all/0j.L 0 OH 2-(((Ir,4r)-4-((3-(2-fluoro-3- methoxypheny1)-3- phenylureido)methyl)

cyclohexyl)methpnacetisacid 1ISOH  01r,4r)-443-(3,4- 2- (d|f|uorophenx@%ﬁh@ﬁw%@do)methyl)

cyclohexyl)met

tic.acid 55 4111 NO 40— 0j-L-0-OH-2-({{I;40-44(3
Cmpd
N Chemical Structure Chemical Name
o.
Cl
@ 0 2((1rAn4-((3-
78 NJJ\O o chiorophenyl}(phenyl)
. O\/“\ carbamoyloxy)methyi}
@ e OH cyclohexybymethoxy)acetic acid
o .
PIg 2-(((1r,4r)-4-
29 E{ O/\O G ({(phenylcarbamoyloxy)methyl)
", /O\)LOH cyclohexylmethoxy)acetic acid
o
@ 1 24((1s.45)4-(G-
30 N~ O o chlorophenyl)(phenyl)
O\/[J\ carbamoyloxy)methyl)
-~ TQOH cyclohexyDmethoxy)acetic acid
X |
2-(((15,45)-4-({(phenyl(m-
31 N O/\O\/ O tolylcarbamoyloxy)ymethyl)
© O\)LOH cyclohexymethoxylacetic acid
I
© O
R 2(((1s,4s5)-4-(((2-
32 N O/U\/ o me{‘rgoxyp};enyl))(ph;n){)i)
o carbamoyloxy)ymethy
\)LOH cyclohexylymethoxy)acetic acid
~o
O 2-(((1s,4s)-4-(((3-
13 methoxyphenyl)(phenyl)
carbamoyloxy)ymethyl)

cyclohexyDmethoxy)acetic acid

0




fluorophenyl)(4- methoxyphenyl)carbamoyloxy) methyl)cyclohexyl) methoxy)acetic acid 56 NAO
ais2-(((Ir,4r)-4-(((4- 0 OH chlorophenyl)(3- fluorophenyl)carbamoyloxy) methyl)cyclohexyl)

, 0j-LOH 2-(((Ir,4r)-4-(((3- fluorophenydd4ruszo09/061688

methoxy)acetg@sigor {#d9 NO IS O .

cid

.

ﬂuorophenyl)c rbamond

'\V\I\ mnfh\ll\r\\lr\lnhnvul\ mofhnxy)ncnf

N I&ibu& LAY AV CUUC U TO
O
's) 2-(((1s,45)-4-((phenyl(p-
34 O\/IL tolyl)carbamoyloxy)methyl}
OH cyclohexylymethoxy)acetic acid
O
2-(((1s,45)-4-(((4-
35 O fluorophenyl)(phenyl)
O\/Lk OH carbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid
O
\©\ I 2-(((1,47)-4-(((4-chloro-3-
36 , N O flucrophenyl){phenyl)
er, O carbamoyloxymethyl)
cyclohexylymethoxylacetic acid
Cl
F
\@ o 2-(((Lr,4r)-4-(((3-chloro-4-
37 NJ\O o fluorophenyl{phenyl)
' o \/U\ carbamoyloxy)methyl)
© s OH cyclohexylymethoxy)acetic acid
F
\©\ o 2-(((1r4r)-4-(((3-Fluoro4-
18 N J’I\ o : methylphenyl)(phenyl)
/\O | o Carbamoyl OX}’)methyl)
© e cyclohexyDmethoxy)acetic acid
F
J@\ 7 2-(((1rAn)-4((3.5-
329 e N)]\O difluorophenyl){phenyl)
.0 carbamoyloxy)methyl)
@ Ve cyclohexylmethoxy)acetic acid
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WO 2009/117095PCT/US2009/001688 Cmpd No. Chemical Structure Chemical Name 58 CI
0j-LOH 2-(((Ir,4r)-4-(((3- chlorophenyl)(3- fluorophenyl)carbamoyloxy) methyl)cyclohexyl)
methoxy)acetiggitha97oi O

PCT/US2069/001688

Cmpd

No.

Chemical Structure

Chemical Name

40

L,

©U,/

2-{({(1r,4r)4-(((3 4~
difluorophenyl)(phenyl)
carbamoyloxy)methyl)
cyclohexyDmethoxy)acetic acid

41

@ﬁ,/ o

2-(((Ar4r)-4-(((4-
fluorophenyi)(phenyl)
carbamoyloxymethyl)
cyciohexylmethoxy)acetic acid

42

©“O,/

2-(((1r 4r}-4-((phenyl(p-
tolyDicarbamoyloxy)methyl)
cyclohexyDmethoxy)acetic acid

43

o,
)

O
,\O'*u/o\)'l\

2-({(1rd4ry-4-({3-(2,3-
difluorophenyl)-3-
phenylureido)methyl)
cyclohexyDmethoxy)acetic acid

44

F
ol
F NJ-L

O

208
0 O

2-(((1r An)-4-((3-(3,5-
difluorophenyi)-3-
phenylureido)methyi)
cyclohexylymethoxy)acetic acid

45

Ci
CCx
é fi/\o_w/o\jj)\0H

2-(({1r,4ry-4-((3-(3-chloro-2-
fluorophenyl)-3-
phenylureidoymethyl)
cyclohexyl)methoxy)acetic acid
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0 OH 2-(alr,4r)-4-0(3- fluorophenyl)(m- tolyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 60
Cl N 0 0 OH 2-(alr,4r)-4-(((4-chloro-3- fluorophenyl)(3- fluorophenyl)carbamoyloxy) methyl)cyclohexyl)

methoxy)acetjgpagieh @1 ed N 0 0 .--)3jLOH PCT/US2009/001688

Cmpd
No.

Chemical Structure

Chemical Name

46

O,

@ DOy

2-(((1r,4r)-4-{((3-chloro-5-
fluorophenyl){phenyl)
carbamoyloxy)methyt)
cyclohexyl)methoxyjacetic acid

47

fiuwo

r/

2-(({1r,4r)-4-((3-(3-chloro-5-
fluorophenyi)-3-

phenylureidoymethyl)

cyclohexyl)methoxy)acetic acid

48

.? oL,

2-{{(1r 4r)-4-((3-benzhydryl-3-
methylureido)methyl)
cyclohexyDmethoxylacetic acid

49

= 6]

LA
Na SN o fe)
@ /\(j‘"//o\)J\OH

2-({(1r Ar)-4-({phenyl(pyridin-3-
yDearbamoylogy)ymethyl)
cyclohexyhmethoxy)acetic acid

50

2-({(1r 4ry4-({{5-methylthiophen-
2-y1){phenyl)

carbamoyloxy)methyl)

cyclohexylmethoxy)acetic acid

51

2-(((1ran-4-(((2,3-
difluorophenyl)(phenyl)
carbamoyloxy)methyl)
cyclohexyDmethoxy)acetic acd
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2-(alr,40-4-(((3-chloro-4- fluorophenyl)(3- fluorophenyl)carbamoyloxy) methyl)cyclohexyl)
methoxy)acetic acid 62 F N 0 0 0,,,AOH 2-(((Ir,40-4-(((3-fluoro-4- methylphenyl)(3-
fluorophenyl)gasbamaytesy/) methyl)cyclohexyl) methoxy)acetic acid 63 "-pikr/rsIberodehk0 O

Cmpd
Nop Chemicai Structure Chemical Name
F
Cl o
)j\ 2-(((ir,4r)4-((3{4-chloro-3-
N™ N O fluorophenyl)-3-
52 pheny
H/\O-,,, /O\)L oH phenylureido)methyl)
.cyclohexyl)methoxy)acetic acid
o
F
O 2-(((1r,4r)-4-((3-(2-fluoro-3-
53 NJ\N methoxyphenyl)-3-
H/\O \)J\ phenylureidojmethyl)
@ 0, A0 OH cyvclohexylymethoxy)acetic acid
F
F:
j\ 2-(((17,4r)-4-(3-(3 4
54 N7 N o dxﬁuoro;_)henyl)-?;«
H ’ O\/Lk phenylureido)methyl)
@ e OH cyclohexymethoxyacetic acid
6
j\ 2-(((1r,4r)-4-(((3-
fluorophenyl)(4-
55 N O/b o methoxyphenylcarbamoyloxy)
,/O\/U\OH methyl}eyclohexyl)
O methoxy)acetic acid
F
YW
2-(((1r,4r)-4-(((4-
N OAO o chloropheny(3- .
56 "',/O\/I'LOH fluorophenylcarbamoyloxy)
methyDeyclohexyl)
F ~ methoxy)acetic acid
F O
L 2-(((1r,4r)-4-((G-
57 N O O fluorophenyl)(4-
fluorophenyl)carbamoyloxy)
) pheny YIORY
i \)LOH methyl)cyclohexyl)
= methoxylacetic acid
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OyOcarbamoyloxy)methyl) 2-0(1r,4r)-4-((phenyl(pyridin-2- cyclohexyl)methoxy)acetic acid WO
2009/117095Pa/1152009/001688 Cmpd No. Chemical Structure Chemical Name 64 .1 N 00

2-(((Ir,40-4-((3 S2 R Werephenyl)(3- fluorophenyl)carbamoyloxy) methoxy)seetis A6iheisss

methy|)cyc|0he v) 65 100.NO0O.OH. 14111, 7-(({!“40 4 (((3,/! diflllnrnnhnn\ll\/Q
fuorophenyl)carte dyloxy) methyDeyclaleremeoxy)acetic acid 6 401 NOO 141110H
S --
2-(({1r4n)-4-(((3-
¢l N O/\O Q chlorophenyl)(3-
58 -.,,/O\/LLOH fluorophenyl)carbamoyloxy)
methyDeyciohexyl)

-methoxy)acetic acid

59 ‘ N/U\O/‘\O 0
@\ "'//o\/lLOH

2-(((1r,4r)-4-(((3-
fluorophenyty{m-
tolyhcarbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid

Cl

60

2-(((1r,Ar)-4-({({4-chloro-3-
fluoropheny)(3-
fluorophenyl)carbamoyloxy)
methyljcyclohexyl)
methoxy)acetic acid

61 i ‘NXO’U Kol
.“l/o\)J\OH

2-({((1r,4r)-4-{((3-chloro-4-
fluoropheny)(3-
fluorophenyl)carbamoyloxy)
methyl)eyclohexyl)
methoxy)acetic acid

2-(((1r4r3-4-(({3-fluoro-4-
methylphenyl(3-

62 /\O fluorophenyl)carbamoyloxy)
0, O methyl)cyclohexyl)
methoxy)acetic acd
6 (1 J\ /\O 2-(((1r,4r)-4-((phenyl{pyridin-2-
;/

yhcarbamoyloxy)methyt)
cyclohexylmethoxy)acetic acid
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2-(((Ir,40-4-((bis(3- fluorophenyl)carbamoyloxy) methyl)cyclohexyl) methoxy)acetic acid 67 le N 00 0JL
OH 2-(((Ir,4r)-4-(((3- fluorophenyl)(3- methoxyphenyl)carbamoyloxy) methyl)cyclohexyl)

methoxy)ace{ggish68:d501 NOO 4110H 2-(((I r,4r)-4-(((3,5- dimethylphemdX3rs2009/001688

fluorophenyl)carbameyloxy)-methyheyelohexyl)}-methoxyjacetic-aeid-69-43-10NB6-400H2-({(
r,4r)-4-(((3- ﬂuoréig?%%yl)m- Chenical Structure Chemical Name

G 2-(((1r,4r)4-(((3,5-
/U\ difluerophenyh(3-

64 F N OI\O Q fluorophenyl)carbamoyloxy)
""/O\AOH methyDeyclohexyl)

methoxy)acetic acid

F\©\ O 2-((17.4-4-(((3.4-

)-k difluorophenyl}(3-

65 N O/D O fluorophenyljcarbamoyloxy)
""/O\JJ\OH methyl)cyeclohexyl)

methoxy)acetic acid

methylcyclohexyl)
methoxy)acetic acid

@\ )J\ 2-(((1r,4r)-4-((bis(3-
66 /D fluorophenyi)carbamoyloxy)
iy /

o 2((rANAG-
/!_L fluorephenyl}(3-
67 N O/\Q 0 methoxyphenyl)carbamoyloxy)
@L “, /O\/U\ oM methyleyclohexyl)

methoxylacetic acid

2-(((1r,4r)-4-(((3,5-

)L dimethylphenyl)(3-
/\O fluorophenyl)carbamoyloxy)

@ 0O methylcyciohexyi)

68

methoxy)acetic acid

cyclohexylmethoxy)acetic acid

2-(((1r,4r)-4-(((3-
o /‘U fluorophenyl)(p-
O tolyf)carbamoyloxy)methyl)
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tolyl)carbamoyloxy)rnethyl) cyclohexyl)methoxy)acetic acid WO 2009/117095PCT/US2009/001688

Cmpd No. Chemical Structure Chemical Name 70 I, 0 WkO(3 OH 2-(((Ir,4r)-4-(((3-

fluoropheny!)(eefluipepnRysidin-3- yOcarbamoyloxy)methyl) cyclohexyl)meth%y;),a,tgg@i@f@@jgggl /1 NOO

r /Ir\ 4 (//'—2 flllnrnnhnn\/l\ﬂ: mathvithionhen—234)

carbanmavia

141110H 2-(((15

ety o IIUIJIICII ~—yTj]

LT llUy IU/\_y}I T ICI.I I_y I}
cyclohexyl)mett o%f)ﬁ%etlc acid  Chemical Structure Chemical Name |
F N\ o
P 2(((Lr ) 4-(-
70 N" O O fluorophenyl}{6-fluoropyridin-3-
"/O\)LOH ybcarbamoyloxy)methyl)
cyclohexy)methoxy)acetic acid
F..'
] Q
’@NJ\O o 2((1rAry4-((-
71 o\)J\ fluorophenyh)(5-methylthiophen-
Y OH 2-yDcarbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid
F
O
9 2((1r,4r)-4-(((4-
N)L o o ethoxyphenyl)(3-
72 /\O O\)J\ flucrophenyi)carbamoyloxy)
s OH methyl)cyclohexyl)
methoxylacetic acid
F
F
F%
: G
o 2-(((1rAn4-((3-
O fluorophenyh)(3-
73 N/U\ o o (trifluoromethoxyphenyl)
/U \)k carbamoyloxy)methyl)
@ o, O OH cyclohexyDmethoxy)acetic acid
F
N\ o
L 2(((1rAn4-(C-
24 N 0/\0 Q fluorophenyl)(pyridin-3-
"u/o\/lLOH ylcarbamoyloxy)methyl)
eyclohexylymethoxy)acetic acid
F
@oN o
2-(((1r.4n-4-(((3-
75 fluorophenyl)(pyrazin-2-

yhearbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid

77




72 410N0OO OH 4011',---J-L 2-(((Ir,4r)-4-(((4- ethoxyphenyl)(3- fluorophenyl)carbamoyloxy)
methyl)cyclohexyl) methoxy)acetic acid 73 Fj 0 4010H 2-(((Ir,4r)-4-4(3- fluorophenyl)(3-

(trifluoromethgxyIpbenyhycarbamoyloxy)methyl) cyclohexyl)methoxy)acetig@gigkZshoaoibed--,.0 | NAOO

" 0 AOH fluoro h(ﬂ:n\lll}\d(rl\lndm e S //(Ir /Ir\ 4 /(/Q \lnr\nrhomn\llnvu\rnetl Iy!)
Chemical Structure Chemical Name

No.

CE

2-(((1rAr)-4-(((4-
/\O chlorophenyl}(4-
76 0O fluorophenyl)carbamoyloxy)
methyheyclohexyl)

methoxy)acetic acid

2-yhcarbamoyloxy)methyl)
cyclohexylmethoxy)acetic acid

2-(((1rAr)-4-(((4-
77 © oy O flucropheny)(S-methylthiophen-

Cl
1 2 AP
N O 0 chlorophenyl){4-

78 .0 \).L fluorophenyl)carbamoyloxy)
e CH methyleyclohexyl)
methoxy)acetic acid
F
N

yhcarbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid

2-(((1r,4r)-4-(((4-
79 i .., O fluorophenyl{pyridin-3-

\/0

2-(((LrAr)4-(((-
/\O ethoxyphenyl)(4-
80 0O fluorophenyl)carbamoyloxy)
methyl)cyctohexyl)
methoxy)acetic acid

78



cyclohexyl)methoxy)acetic acid 75 NO Nj?N)-LO0 OH 2-(((Ir,4r)-4-(((3- fluorophenyl)(pyrazin-2-
yl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid WO 2009/117095PCT/1JS2009/001688

empd No. Chgigigabairgsiure Chemical Name 76.C NOOO ,-- "J)LOH 2-(((lpdrhd-idnshlarophenyl)(4-

f|u0r0phenyf|car_bamn&lln\(\/\ mnfh\ll\mmlnhnvul\ menhoxy)ﬂcetlc acid77
Cmp

No.

Chemical Structure Chemical Name

0

2-(((1r4r)-4-(((4-
/\O fluorophenyl}(4-
81 O OH (trifluoromethoxy)phenyl)
carbamoyloxy)methy!)

cyclohexylmethoxy)acetic acid

cyclohexyl)methoxy)acetic acid

2-(((1r,4r)-4-(((4-
82 /U fluorophenyl){(m-
© w0, O tolyl)carbamoyloxy)ymethyl)

methylcyclohexyl)
methoxy)acetic acid

2-{((1r,4r)-4-((bis(4-
83 i e fluorophenyl)carbamoyloxy)

F =
| Jk o
2-{{(1r,4r)yA-(((6-fluoropyridin-3-
84 1 yD(phenyDcarbamoyloxy)methyl)
7 / - :

cyclohexylymethoxy)acetic acid

2-{{(1r dr)-4-((phenyl(pyrazin-2-
85 | yl)carbamoyvloxy)ymethyl)
“y /

cyclohexyDmethoxy)acetic acid

‘ 2-(((1r,4r)-4-
86 ((benzhydryl(methyl)
carbamoyloxy)methyl)
/\O cyclohexyl)methoxylacetic acid
".r/ O H

79




_.<71 SNOO IPOH 2-(((Ir,4r)-44(4- fluorophenyl)(5-methylthiophen- 2-yOcarbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid 78 Cl le NOO O OH 2-(((1 r,4r)-4-(((3- chlorophenyl)(4-

fluorophenyl)gasbamaylaxy) methyl)cyclohexyl) methoxy)acetic acid 79 I..,po¥aisrooddbr9 OH 40," ajL

yl)carbamoylox )rget. d’l 2-{{{l40-4-({{4—Fuorophenypyrdin-3

Chemical Structure Chemical Name

No.

2-{((17,4r)-4-((3-benzhydryl-1,3-
dimethylureido)methyl)
cvclohexyl)methoxy)acetic acid

&7

2-(((1r,4r)-4-({(4-
ethoxyphenyl}(phenyl)
carbamoyloxy)methyl)
cyclohexyDmethoxy)acetic acid

88

cyclohexyDmethoxy)acetic acid

%0 E N O/\O O 2-({(17,4r)-4-({(2-flucropyridin-4-
. yh{phenyDearbamoyloxy)methyl)
@ e O\)LO H 1 1

2-(((1r,4n-4((5-

90 methoxypyridin-3-
/‘\O yl){phenyl)carbamoyloxy)methyl)
@ 0,0 cyclohexylimethoxy)acetic acid
ADE
- 2-(((1r,4r)-4-(((5-fluoropyridin-2-

91 N Ni/U\O i I(phenyl)carbamoy] hyl
"'I/O\/U\OH yiX{phenylicarbamoy oxy)met y )

cyclohexylymethoxy)acetic acid

2-(((1r,4r)4-({phenyi(5-

o N" N o”\o o (trifluoromethyl)pyridin-2-
., /OVLLOH vl)carbamoyloxy)methyl)

cyclohexylmethoxy)acetic acid

80



cyclohexyl)methoxy)acetic acid 80 1101 NOO o 111100H 2-(((Ir,40-4-(((4- ethoxyphenyl)(4-
fluorophenyflcarbamoyloxy) methyl)cyclohexyl) methoxy)acetic acid WO

2009/117095R6 hilk?3dR/001688 Cmpd No. Chemical Structure Chemical-Nag:84@L8smiry NOO S,

0j.L OH 2-(((I T,

1R)-4-L({

f|| TaYd hnnul\//l D /frlfll |nr0mnfhnvu\n|ﬁnn\l|\

" Cmpd'
No.

TITCTrTONXN

Chemical Structure

Chemical Name

93

."1/0

2-(((1r4r)-4-({(5-methylpyridin-
3-yD(phenyl)
carbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid

94

CE

@ﬁ@,

2-(((1r,4r)-4-(((5-chloropyridin-2-
yh{phenyi)carbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid

95

@«JL«O

f/

2-(((1r Ar)-4-(((5-fluoropyridin-3-
yH{phenylicarbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid

96

.’ o,

2-(((Ar 4ny4-{(benzhydryHpropyl)
carbamoyloxy)methyl)
cyclohexyDmethoxy)acetic acid

97

— 3 X
Q
D GPY

@

2-({((1r,4r)4-(((5-methylthiazol-
2-yl){(phenyl)
carbamoyloxyymethyl)
cyclohexylymethoxy)acetic acid

98

saols
©

2-(((1r,4r)-4-(((4-
chlorophenyl){4-
hydroxyphenyl)carbamoyloxy)
methyl)cyclohexylimethoxy)
acetic acid
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carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 82 110 NOO OH 40
2-(((Ir,40-4-(((4- fluorophenyl)(m- tolyl)carbamoyloxy)methyl) cycIohexyl)methoxy)acetlc acid 834011

NOO OH 2-(((k@%ast{lpta¢4- fluorophenyflcarbamoyloxy) methyl)cyclohexybmmbmymmc acid 84

_— kll _k m_o_ T!n!nn ') //(lr /|n AA/R ///R Q v nhanvflearhamavioasxywmeth
Ty K.

(;:( yrApPrcycargar _yl\J/\_y}nlCl.ll_yl}
CyC|Ohexy|)met| aCE th aCld 85 Chem]cal Structure Chemicai Name

2-2-(((1r,4r)-4-(({4-

Cl :
\©\ N)L \\ \\ -OH chlorophenyl)(phenyl)
99 /\O 0\)1\ /r carbamoyloxy)methyl)
@ i cyclohexylymethoxy)acetamido)
ethanesulfomic acid
l

¢ 2-2((1r 49 4-(((4-

100 /\O chlorophenyl)(phenyl)
e OH carbamoyloxy)methyl)
@ \/”\N/Y cyclohexylymethoxy)acetamido)
acetic acid

Additionally, individual compounds and chemical genera of the present invention, for
example those compounds found in TABLE A including diastereoisomers and enantiomers
thereof, encompass all pharmaceutically acceptable salts, solvates and particularly hydrates,

5 thereof. Further, mesoisomers of individual compounds and chemical genera of the present
invention, for example those compounds found in TABLE A, encompass all pharmaceutically
acceptable salts, solvates and particularly hydrates, thereof. The compounds of the Formula (Ia)
of the present invention may be prepared according to relevant published literature procedures
that are used by one skilled in the art. Exemplary reagents and procedures for these reactions

10 appear hereinafter in the working Examples.

The embodiments of the present invention include every combination of one or more
salts selected from the follbwing group and pharmaceutically acceptable solvates and hydrates
thereof:

15 sodium 2-(((17,4r}-4-((diphenylcarbamoyloxy)methyl)eyclohexylymethoxy)acetate;
sodium 2-(((17,4r)-4-{({4-
chlorophenyl)(phenyl)carbamoyioxy)methyi)cycIohexyi)methoxy)acetate;

sodium 2-{((1r 4r)-4-({(4-
ﬂuorophehyl)(phenyl)carbamoyéoxy)methyl)cyclohexyl)methoxy)acetate;

20 sodium 2-({(1r,4r}-4-(((3~
fluorophenyl)(phenyljcarbamoyloxy)methyljcyclohexyl)methoxy)acetate;

magnesium 2-(((1r,4r)-4-(((3-
flucrophenyl)(phenylcarbamoyloxy)methyl)eyclohexyl)methoxy)acetate;

potassium 2-(((1r,4r)-4-({{(3- .

25 fluorophenyl)(phenyl)carbamoyloxyymethyl)cyclohexyl)methoxy)acetate; and

caleium 2-({(1r 49-4-{((3-

fluorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate.
82



NI ------ =.0 --.N---NOO IPcyclohexyl)methoxy)acetic 2-(((1r,4r)-4-((phenyl(pyrazin-2-
yl)carbamoyloxy)methyl) acid 86 101 NOO | OH 2-(((1r,4r)-4- ((benzhydryl(methyl)

carbamoyloxyymetiayh; syelohexyl)methoxy)acetic acid WO 2009/117095BS{Ad4008§391688 Cmpd
No. Chemical Structure Chemical Name 87  * [lllI

Tt is understood that the present invention embraces each diastereoisomer, each
enantiomer and mixtures thereof of each compound and generic formulae disclosed herein just
as if they were each individually disclosed with the specific stereochemical designation for each

5 chira] carbon. Separation of the individual isomers (such as, by chiral HPLC, recrystallization of
diastereoisomeric mixtures and the like) or selective synthesis (such as, by enantiomeric
selective syntheses and the like) of the individual isomers is accomplished by application of

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

10 INDICATIONS AND METHODS OF PROPHYLAXIS AND/OR TREATMENT

In addition to the foregoing beneficial uses for the modulators of PGI2 receptor activity
disclosed herein, the compounds disclosed herein are useful in the treatment of several additional
diseases and disorders, and in the amelioration of symptoms thereof. Without limitation, these
include the following:

15 1. Pulmonary Arterial Hypertension (PAH)

Pulmonary arierial hypertension (PAH) has a multifactorial pathobiology.
Vasoconstriction, remodeling of the pulmonary vessel wall, and thrombosis coninbute to increased
pulmonary vascular resistance in PAH (Humbert ef al., J. Am. Coll. Cardiol., 2004, 43:138-248.)

The compounds of the present invention disclosed herein are useful in the treatment of

20 pulmonary arterial hypertension (PAH) and symptoms thereof. PAH shall be understood to
encompass the following forms of pulmonary arterial hypertension described int the 2003 World
Health Organization (WHG) clinical classification of pulmonary arterial hypertension: idiopathic
PAH (IPAH); familial PAH (FPAH); PAH assoctated with other conditions (APAH), such as
PAH associated with collagen vascular disease, PAH associated with congenital systemic-to-

25 pulmonary shunts, PAH associated with portal hypertension, PAIH associated with HIV infection,
PAH associated with drugs or toxins, or PAH associated with Other; and PAH associated with
significant venous or capillary involvement.

Idiopathic PAH refers to PAH of undetermined cause.

Familial PAH refers to PAH for which hereditary transmission is suspected or documented.

30 PAH associated with collagen vascular disease shall be understood to encompass PAH
associated with scleroderma, PAH associated with CREST (calcinosis cutis, Raynaud's
phenomenon, esophageal dysfunction, sclerodactyly, and telangiectasias) syndrome, PAH
associated with systemic lupus erythematosus (SLE), PAH associated with rheumatoid arthritis,
PAH associated with Takayasu's arteritis, PAH associated with polymyositis, and PAH associated

35 with dermatomyositis.
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0 OH 2-(((1r,40-44(3-benzhydry1-1,3- dimethylureido)methyl) cyclohexyl)methoxy)acetic acid 88 IPN O
S O t'A--A -OH 2-(((Ir,4r)-4-(((4- ethoxyphenyl)(phenyl) carbamoyloxy)methyl)
cyclohexyl)mgthaxyaeriie acid 89 N---k--'O F)-LO SO, 0 OH 2-(((Ir,46-4-((2-fluerapyridingd-
yI)(phenyflcarbamoylogf)kﬁ]eth 2 hex@%tpy%g%acetlc acid

assc) con 1c-t0-pulmonary shunts shall be understood to
encompass PAH associated with atrial septic defect (ASD), PAH associated with ventricular septic
defect (VSD) and PAH associated with patent ductus arteriosus.
PAH associated with drugs or toxins shall be understood to encompass PAH associated

5 with ingestion of aminorex, PAH associated with ingestion of a fenfluramine compound (e.g., PAH
associated with ingestion of fenfluramine or PAH associated with ingestion of dexfenfluramine),
PAH associated with ingestion of certain toxic oils (e.g., PAH associated with ingestion of rapeseed
o0il), PAH associated with ingestion of pyrrolizidine alkaloids (e.g., PAH associated with ingestion
of bush tea) and PAH associated with ingestion of monocrotaline.

10 PAH associated with Other shall be understood to encompass PAH associated with a
thyroid disorder, PAH associated with glycogen storage disease, PAH associated with Gaucher
disease, PAH associated with hereditary hemorrhagic telangiectasia, PAH associated with a
hemoglobinopathy, PAH associated with a myeloproliferative disorder, and PAH associated with
splenectomy.

15 : PAH associated with significant venous or capillary involvement shall be understood to
encompass PAH associated with pulmonary venoc-occlusive disease (PVOD) and PAH associated
with pulmonary capillary hemangiomatosis (PCH).

(See, e.g., Simonneau et al., J. Am. Coll. Cardiol,, 2004, 43:55-128; McGoon ef al., Chest,
2004, 126:145-345; Rabinovitch, Annu. Rev. Pathol. Mech. Dis., 2007, 2:369-399; McLaughtin er

20 al, Circulation, 2006, 114:1417-1431; Strauss et al., Clin. Chest. Med., 2007, 28:127-142;
Taichman ef al., Clin. Chest. Med., 2007, 28:1-22)

Evidence for the association of PAH with scleroderma and the beneficial effect of an
agonist of the PGI2 receptor on PAH is given by Badesch ez al. (Badesch et al., Ann. Intern. Med.,
2000, 132:425-434). Evidence for the association of PAH with the collagen vascular diseases

25 mixed connective tissue discase (MCTD), systemnic lupus erythematosus (SLE), Sjégren's
syndrome and CREST syndrome and the beneficial effect of an agonist of the PGI2 receptor on
PAH is given by Humbert ef ¢f. (Eur. Respir. J., 1999, 13:1351-1356). Evidence for the association
of PAH with CREST syndrome and the beneficial effect of an agonist of the PGI2 receptor on PAH
is given by Miwa ef al. (Int. Heart J., 2007, 48:417-422). Evidence for the association of PAH with

30 SLE and the beneficial effect of an agonist of the PGI2 receptor on PAH is given by Robbins ef al.
(Chest, 2000, 117:14-18). Evidence for the association of PAH with HIV infection and the
beneficial of an agonist of the PGI2 receptor on PAH is given by Aguilar et al. (Am. J. Respir. Crit.
Care Med., 2000, 162:1846-1850). Evidence for the association of PAH with congenital heart
defects (inctuding ASD, VSD and patent ductus arteriosus) and the beneficial effect of an agonist of

35 the PGI2 receptor on PAH is given by Rosenzweig et al. (Circulation, 1999, 99:1858-1865).
Evidence for the association of PAH with fenfluramine and with dexfenfluramine, anorexigens, is
given by Archer ef al. (Am. J. Respir. Crit. Care Med., 1998, 158:1061-1067). Evidence for the
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association of PAH with hereditary hemorrhagic telangiectasia is given by McGoon et al. (Chest,
2004, 126:14-34). Evidence for the association of PAH with splenectomy is given by Hoeper et af.
(Ann. Intern. Med., 1999, 130:506-509). Evidence for the association of PAH with portal
hypértenﬁs_ion and the beneficial effect of an agonist of the PGI2 receptor on PAH is given by
Hoeper et al, (Eur. Respir. J., 2005, 25:502-508).

Symptoms of PAH include dyspnea, angina, syncope and edema (McLaughlin et al,
Circulation, 2006, 114:1417-1431). The compounds of the present mvention disclosed herein are
useful in the treatment of symptoms of PAH. A

2. Antiplatelet Therapies (Conditions related to platelet aggregation)

Antiplatelet agents (antiplatelets) are prescribed for a variety of conditions. For example, in
coronary artery disease they are used to help prevent myocardial infarction or stroke in patients who
are at risk of developing obstructive blood clots (e.g., coronary thrombosis).

- In a myocardial infarction (“MI” or “heart attack”), the heart muscle does not receive
enough oxygen-rich blood as a result of a blockage in the coronary blood vessels. If taken while an
attack is in progress or immediately afterward (preferably within 30 min), antiplatelets can reduce
the damage to the heart. '

A transient ischemic attack {"TIA" or "mini-stroke") is a brief interruption of oxygen flow
to the brain due to decrezsed blood flow through arteries, usually due to an obstructing blood clot.
Antiplatelet drugs have been found to be effective in preventing TIAs.

Angina is a temporary and often recurring chest pain, pressure or discomfort caused by
inadequate oxygen-rich blood flow (ischemia) to some parts of the heart. In patients with af_lgina,
antiplatelet therapy can reduce the effects of angina and the risk of myocardial infarction.

Stroke is an event in which the brain does not receive enough oxygen-tich blood, usually
due to blockage of a cerebral blood vessel by a blood clot. In high—risk patients, taking antiplatelets
regularly has been found to prevent the formation of blood clots that cause first or second strokes.

Angioplasty is a catheter based technigue used to open arteries obstructed by a blood clot.
‘Whether or not stenting is performed immediately after this procedure to keep the artery open,
antiplatelets can reduce the risk of forming additional blood clots following the procedure(s).

Coronary bypass surgery is a surgical procedure in which an artery or vein is taken from
elsewhere in the body and grafied to a blocked coronary artery, rerouting blood around the blockage
and through the newly attached vessel. After the procedure, antiplatelets can reduce the risk of
secondary blood clots.

Atrial fibrillation is the most common type of sustained irregular heart rhythm
(arrhythmia). Atrial fibrillation affects about two million Americans every year. In atrial fibrillation,
the atria (the heart's upper chambers) rapidly fire electrical signals that cause them to quiver rather
than contract normally. The result is an abnormally fast and highly irregular heartbeat. When given
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heart and traveling to the brain (embolismy).

There is evidence that a PGI2 receptor agomist will inhibit platelet aggregation and thus be

a potential treatment as an antiplatelet therapy (see, e.g., Moncada ef al., Lancet, 1977, 1:18-20). It
5 has been shown that genetic deficiency of the PGI2 receptor in mice leads to an increased
propensity towards thrombosis (Muréta et al., Nature, 1957, 388:678-682).

PGI2 receptor agonists can be used to treat, for example, claudication or peripheral
artery disease as well as cardiovascular complications, arterial thrombosis, atherosclerosis,
vasoconstriction caused by serotonin, ischemia-reperfusion injury, and restenosts of arteries

10 following angioplasty or stent placement. (See, e.g., Fetalvero ef al., Prostaglandins Other Lipid
Mediat., 2007, 82:109-118; Arehart et al, Curr. Med. Chem., 2007, 14:2161-2169; Daviet al,,
N. Engl. . Med., 2007, 357:2482-2494; Fetalvero et al., Am. I. Physiol. Heart. Circ. Physiol,,
2006, 290:H1337-H1346; Murata ef ol., Nature, 1997, 388:678-682; ‘Wang et al., Proc. Natl.
Acad. Sci. USA, 2006, 103:14507-14512; Xiao ef al., Circulation, 2001, 104:2210-2215;

15 McCormick et al., Biochem. Soc. Trans., 2007, 35:910-911; Archart et al., Circ. Res,, 2008,
Mar 6 Epub ahead of print.)

PGI2 receptor agonists can also be used alone or in combination with thrombolytic
therapy, for example, tissue-type plasminogen activator (t-PA), to provide cardioprotection
following M1 or postischemic myocardial dysfunction or protection from ischemic injury during

20 percutaneous coron.ary intervention, and the like, mcluding complications resulting therefrom.
PGI2 receptor agonists can also be used in antiplatelet therapies in combination with, for
example, alpha-tocbpherol (vitamiﬁ E), echistatin (a disintegrin) or, in states of
hypercoagulabﬂity, heparin. (See, e.g., Chan., J. Nutr., 1998, 128:1593-1596; Mardla et al.,
Platelets, 2004, 15:319-324; Bernabel ef al., Ann. Thorac. Surg., 1995, 59:149-153; Gainza et

25 al., J. Nephrol., 2006, 19:648-655.)

The PGI2 receptor agonists disclosed herein provide beneficial improvernent in
microcirculation to patients in need of antiplatelet therapy by antagonizing the vasoconstrictive
products of the aggregating platelets in, for example and not lirnited to the indications described
above, Accordingly, in some embodiments, the present invention provides methods for reducing

30 platelet aggregation in a patient in need thereof, comprising administering to the patient a
composition comprising a PGIZ receptor agonist disclosed herein. In further embodiments, the
present invention provides methods for treating coronary artery disease, myocardial infarction,
fransient ischemic attack, angina, stroke, atrial fibrillation, or a symptom of any of the foregoing in
a patient in need of the treatment, comprising administering to the patient a composition comprising

35 a PGI2 receptor agonist disclosed herein. _

In further embodiments, the present invention provides methods for reducing risk of blood

clot formation in an angioplasty or coronary bypass surgery patient, or a patient suffering from
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cyclohexyl)methoxy)acetic acid 94 Cl....-__ 011101 0 /7 0A,OH 2-(((1r,4r)-4-(((5-chloropyridin-2-
yl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid 95 ml ...."------- ..NO HIOH 0 2-(((I
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agonist disclosed herein at a ime where such risk exists.
3. Atherosclerosis
Atherosclerosis 1s a complex disease characterized by inflarnmation, lipid accumulation,
5 cell death and fibrosis. It is the leading cause of mortality in many counmeé, including the
Uniied States. Atherosclerosis, as the term is used herein, shall be understood to encompass
disorders of large and medium-sized arteries that result in the progressive accumulation within
the intima of smooth muscle cells and lipids,
It has been shown that an agonist of the PGI2 receptor can confer protection from

10 atherosclerosis, such as from atherothrombosis (Arehart ef al., Curr. Med. Chem,, 2007,
14:2161‘2169; Stitham et al., Prostagiandins Other Lipid Mediat., 2007, 82:95-108; Fries er al,,
Hematology Am. Soc. Hematol. Educ. Program, 2005, :445-451; Egan er al., Science, 2004,
306:1954-1957; Kobayashi et al., J. Chn. Invest., 2004, 114:784-794; Archart ef al., Circ. Res.,
2008, Mar 6 Epub ahead of print).

15 It has been shown that defective PGI2 receptor signaling appears to accelerate
atherothrombosis in hurnans, i e. that an agonist of the PGI2 receptor can confer protection from
atherothrombosis in humans (Arehart et al., Cire. Res., 2008, Mar 6 Epub ahead of print).

The compounds of the present invention disclosed herem are useful in the treatment of
atherosclerosis, and the treatment of the symptoms thereof. Accordingly, in some embodiments, the

20 present invention provides methods for treating atherosclerosis in a patient in need of the treatment,
comprising administering to the patient a composition comprising a PGI2 receptor agonist disclosed
herein. In further embodiments, methods are provided for treating a symptom of atherosclerosis in a
patient in need of the treatrnent, comprising administering to the patient a composition comprising a
PGI2 receptor agonist disclosed herein.

25 4. Asthma

Asthma 18 2 lymphocyte-mediated inflammatory airway disorder characterized by airway
eosinophilia, increased mucus production by goblet cells, and structural remodeling of the airway
wall. The prevalence of asthma has dramatically increased worldwide in recent decades. It has been
shown that genetic deficiency of the PGI2 receptor in mice augments allergic airway inflammation

30 (Takahashi eral,BrlJ Pharmacol, 2002, 137:315-322). It has been shown that an agonist of the
PGIZ receptor can suppress not only the development of asthma when given during the sensitization
phase, but also the cardinal features of experimental asthma when given during the challenge phase
(Idzko er al, J. Clin. Invest., 2007, 117:464-472; Nagao et al., Am. J. Respir. Cell Mol. Biol,, 2003,
29:314-320), at least in part through markedly interfering with the function of antigen-presenting

35 dendritic cells within the airways (Edzko et al., J. Clin. Invest., 2007, 117:464-472; Zhoulet al., .
Immunol., 2007, 178:702-710; Jaffar et al., J. Immunol., 2007, 179:6193-6203; Jozefowski er al.,
Int. Immunopharmacol., 2003, 3:865-878). These cells are crucial for both the initiation and the
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challenge in sensitized mice abolished all charactenistic features of asthma, an effect that could be
completely restored by adoptive transfer of wild-type dendnitic cells (van Rijt et al., J. Exp. Med,,
2005, 201:981-991). It has also been shown that an agonist of the PGI2 receptor can inhibit
proinflammatory cytokine secretion by human alveolar macrophages (Raychaudhuri ef al, 1. Biol.
Chem., 2002, 277:33344-33348). The compounds of the present invention disclosed heremn are
useful in the treatment of asthma, and the treatment of the symptorns thereof. Accordingly, in some
embodiments, the present invention provides metheds for treating asthma 10 a patient in need of the
treatment, comprising administering to the patient a composition comprising a PGI2 receptor
agomist disclosed herein. In further embodiments, methods are provided for treating a symptom of
asthma in a patient in need of the treatment, comprising administering to the patient a composition
comprising a PGI2 receptor agonist disclosed herein,

5. Diabetic-Related Pathologies

Although hyperglycemia is the major cause for the pathogenesis of diabetic
complications such as diabetic peripheral neuropathy (DPN}, diabetic nephropathy (DN) and
diabetic retinopathy {(DR), enhanced vasoconstriction and platelet aggregation in diabetic
patients has also been implicated to play a role in disease progression (Cameron ef al., Naunyn
Schmiedebergs Arch. Pharmacol., 2003, 367:607-614). Agonists of the PGI2 receptor promote
vasodilation and inhibit platelet aggregation. Improving micrevascular blood flow is able to
benefit diabetic complications (Cameron, Diabetologia, 2001, 44:1973-1988).

It has been shown that an agonist of the PGI2 receptor can prevent and reverse motor

‘and sensory peripheral nerve conduction abnormalities in streptozotocin-diabetic rats (Cotter ef

al., Naunyn Schmiedebergs Arch. Pharmacol., 1993, 347:534-540). Further evidence for the
beneficial effect of an agonist of the PGI2 receptor in the treatment of diabetic peripheral
neuropathy is given by Hotta ef af. (Diabetes, 1996, 45:361-366), Ueno et al. (Jpn. J.
Pharmacol., 1996, 70:177-182), Ueno et al, (Life Sci., 1996, 59:PL105-PL.110), Hotta ef al.
(Prostaglandins, 1995, 49:339-349), Shindo ef al. (Prostaglandins, 1991, 41:85-96), Okuda et ¢l.
(Prostaglandins, 1996, 52:375-384), and Koike ef al. (FASEB J., 2003, 17:779-781). Evidence
for the beneficial effect of an agonist of the PGI2 receptor in the treatment of diabetic
nephropathy is given by Owada et al. (Nephron, 2002, 92:788-796) and Yamashita e? 4.
(Diabetes Res. Clin. Pract., 2002, 57:149-161). Evidence for the beneficial effect of an agonist
of the PGI2 receptor in the treatment of diabetic retinopathy is given by Yamagishi ef al. (Mol
Med., 2002, 8:546-550), Burnette et al. (Exp. Eye Res., 2006, 83:1359-1365), and Hotta et al.
(Diabetes, 1996, 45:361-366). It has been shown that an agonist of the PGIZ receptor can reduce
increased tumor necrosis factor-a (TNF-a)) levels in diabetic patients, implying that an agonist of
the PGI2 receptor may contribute to the prevention of progression in diabetic complications
(Fujiwara et al., Exp. Chn. Endocrinol. Diabetes, 2004, 1 12:390-394).

&8



Chemical Name 99 CI C)."NO _OH s, 09 I 'D tz '-"A'N H 2-(2-(((Ir,40-4-a(4- chlorophenyl)(phenyl)
carbamoyloxy)methyl) cyclohexyl)methoxy)acetamido) ethanesulfonic acid 100 Ci NO 101 0 0 OH 0 2
-(2 -(((Ir,40-4¥ A~ cabiar@phenyl) (phenyl) carbamoyloxy)methyl) cyclohexylynethoxametaamido)
6. Glaucoma
Evidence that topical administration of an agonist of the PGI2 receptor can result in a
decrease in intraocular pressure (IOP) in rabbits and dogs and thereby have beneficial effect in
the treatment of glaucoma is given by Hoyng et al. (Hoyng er al., Invest. Ophthalmol. Vis. Sci.,
5 1687, 28:470-476).
7. Hypertension
Agonists of the PGI2 receptor have been shown to have activity for regulation of
vascular tone, for vasodilation, and for amelioration of pulmonary hypertension (see, e.g.,
Strauss ef al., Clin Chest Med, 2007, 28:127-142; Driscoll et al., Expert Opin. Pharmacother.,
10 2008, 9:65-81). Evidence for a beneficial effect of an agonist of the PGI2 receptor in the
treatment of hypertension is given by Yamada ef al. (Peptides, 2008, 29:412-418). Evidence that
an agonist of the PGI2 receptor can protect against cerebral ischemia is given by Dogan ef al.
(Gen. Pharmacol., 1996, 27:1163-1166) and Fang et al. {J. Cereb. Blood Flow Metab., 2006,
26:491-501).
15 8. Anti-Inflammation Therapies
Anti-inflarmmation agents are prescribed for a variety of conditions. For example, in an
inflammatory disease they are used to interfere with and thereby reduce an underlying
deleterious There is evidence that a PGI2 receptor agomist can inhibit inflammation and thus be
a potential treatrﬁent as an anti-inflammmation therapy. It has been shown that an agonist of the
20 PGI2 receptor can inhibit pro-inflarmmnatory cytokine and chemokine (interleukin-12 (IL-12),
tumor necrosis factor-o (TNF-¢), IL-1ev, IL-6, macrophage inflanimatory protein-ialpha (MIP-
1a), monocyte chemoattractant protein-1 (MCP-1)) production and T cell stimulatory function
of dendntic cells (Jozefowski et a_l., Int. Immunopharmacol., 2003, 865-878; Zhou er al., J.
Immunol., 2007, 178:702-710; Nagao er al., Am. J. Respir. Cell Mol. Biol., 2003, 29:314-320;,
25 Idzko et al., J. Chn. Invest., 2007, 117:464-472). It has been shown that an agonist of the PGI2
receptor can inhibit pro-inflammatory cytokine (TNF-c, 1L-13, IL-6, granulocyie macrophage
stifnulating factor (GM-CSF)) production by macrophages (Raychaudhuri ef af., J. Biol. Chem.,
2002, 277.33344-33348; Czeshck et al., Eur. J. Clin. Invest., 2003, 33:1013-1017; Di Renzo et
al., Prostaglandin Leukot. Essent. Fatty Acids, 2005, 73:405-410; Shinomiya et @/, Biochem.
30 Pharmacol., 2001, 61:1153-1160). It has been shown that an agonist of the PGI2 receptor can
stimulate anti-inflammatory cytokine (1L-10) production by dendritic cells (Jozefowski ef al.,
Int. Immunopharmacol., 2003, 865-878; Zhou ef al., J. Immunol., 2007, 178:702-710). It has
been shown that an agonist of the PGI2 receptor can stimulate anti-inflammatory cytokine (IL-
10) production by macrophages (Shinomiya ef al., Biochem. Pharmacol., 2001, 61:1153-1160).
35 It has been shown that an agonist of the P(GI2 receptor can inhibit a chemokine (CCL17)-
induced chemotaxis of leukocytes (CD4" Th2 T cells) (Jaffar et al,, J. Immunol., 2007,
179:6193-6203). It has been shown that an agomnist of the PGI2 receptof can confer protcction
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acetic acid Additionally, individual compounds and chemical genera of the present invention, for
example those compounds found in TABLE A including diastereoisomers and enantiomers thereof,

encompass al,pharnaegsyically acceptable salts, solvates and particularlyppydrgdas,dtagseof. Further,
mesoisomers of individual compoun sag?rd ch mlcggﬁicgﬁnerzof th Aocﬁs%ntl ample

: ol ehion, o5

those compoundd B TR T R B ES KGR EOMPASS Al PharmaceUtically actaptable L5its “Solvates and
particularly hydratég | heYEss. ShitheraatapRineisetsities Pdrnbing Mrdrth20presbht-ileftiorehtly be
prepared according{@dRigvant putbirheebliteraiupeprasenuseaibab arediserlpysenacskiied, in the art.
Exemplary reagepis and. propadures.for esegations 1apasasbessinalisrindhs warkipg,
Examples. The embodiments’o presentinvention intlude every combination of drie of more salts

selected frofn theXf8fiovng Epokipheadcbbiratnldetiesnshare &ptabireeui afdbedtd Hgaraiesthereof:
15sodium 2-(((Ir,48eAuitsiphenyiearb arnylosmmeibyl) cysiohexybmeth spaeiate; Immsorlium

2-(((1r,4r)-4-(((4- ropf I enyl)carbamayl methylcyclphexyllmetha: ' sodium
2-(((Ir,4r)-4-(((4- ﬁﬁ%?og’%ﬁ%@gﬁ%%&%’%oy ogy %Sg%ﬁg%gyﬁgﬁgi%%@%gggﬁg‘%&?gﬁsodium
2-((( 1 r,40-44(3- a0 FOPHR N B REM CAHBRRIDBT SRSV IRS BT SREtSR)Tde Srate,

magnesium 2-(((ldsrdpli@niiurapbeny )(phenyt ramanayioxylnetylioyclabsylpmetbopdacetate;
P i e g ek am g R satbamer R dmstd ey slebe s imsprpacere

and  calcium 2-(((1r, - S _ _ '
fluorophenyl)(phery e aRPaRBY B HE RO TRk g nréidtirraclPad 04&R30-2215). It has been
2009/117095P CEH a2 (e0RRIGSS of thel PSR Rdesriond titabithesprese (Thnvestion iabrgcesleach

diastereoisomer, %%ﬁ?ﬁﬂ?‘ﬂ%@%@a@%&%&é{&%ﬁ@ reaf fotﬁéﬁaﬁ9é@%%mqnaﬁg&9@$ﬂﬁéawlae

disclosed herein just as If they were each individually disclosed with the specific stereochemical

designation for eXtRERHIANEHHIPCSBIrATM A PISEPHRANE Sl esine - (Shera® By ikl HPLC,
recrystallization dipghiasteré ofsenmeicthmikterasoandithedikenor stlediVe symthesis(sdete ds; by

enantiomeric selectiye,synthesegand e likelafithadnabidualisamers Isasramplishadiyppplication
of various methods which are well known to practitioners in the art. 10 INDICATIONS AN]) METHODS

OF PROPHYLAXTERISBIFR s ERiGtenee of iy dgeirdv10 $he sy dehefiQhiases™tor the
modulators of POR¢koeptar. dttivityadistlosidhefetdd e )compounds disclosed herein are useful in

the treatment of severahaddifignaldiseasssA0f HiRardarasanddndes srraliorRtion af SYnptess

thereof Without limjtation, these include the following; ) : : .
20 mflammation. The compoumgs of t%e presefit invention disclosed herein provide beneficial

reduction of a deleterious inflammatory response associated with an inflammatory disease.
Accordingly, in some embodiments, the present invention provides methods for reducing
inflammation in a patient in need thereof, compnsing admimstering to the patient a composition
comprising a PGI2 receptor agonist disclosed herein. In some embodiments, the present

25 invention provides methods for decreasing IL-12, TNF-¢, IL-1¢, 1L-15, IL-6, MIP-1ev or MCP-1
production in a patient in need thereof, comprising administering to the patient a composition
comprising a PGI2 receptor agonist disclosed herein. In some embodiments, the present
invention provides methods for decreasing TNF-« production in a patient in need thereof,
comprising administering to the patient a composition comprising a PGI2 receptor agomst

36 disclosed herein. In some embodiments, the present invention provides methods for increasing
IL-10 production in a patient in need thereof, comprising administering to the patient a
composition ‘comprising a PGI2 receptor agonist disclosed herein. I some embodiments, the
present invention provides methods for reducing a deleterious inflammatory response associated
with an inflammatory disease in a patient in need thereof, comprising administering to the

35 patient a composition comprising a PGI2 receptor agonist disclosed herein. In some
ernbodirments, the present invention provides methods for treating an inflammatory diseasc ora

symptom thereof in a patient in need of the treatment comprising administering to the patient a
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51. Pulmonary Arterial Hypertension (PAH) Pulmonary arterial hypertension (PAW) has a
multifactorial pathobiology. Vasoconstriction, remodeling of the pulmonary vessel wall, and thrombosis
contribute to Rereasag-sdMonary vascular resistance in PAW (Humbert ep@lydafnee@l. Cardiol.,
2(104, 43:13S-24S. Thte comégounds %f tﬂeepretsent in_vte(riltiqn d'?iclose herein gre useenful&r]e the
treatment of 20p i TRBRAT S BRET G B& N s (b ARS) St Ly RO oA E Tl BRY Salr e
understood to erriesHp A thenfotividrigrithpds of peAlreram drrerribhypeae1sis AYHELERBEEH the 2003
World(Healt)h Org@;mil;za@’aﬁnr((\é\éklﬁa} mmmwﬁ@ag@g :%ﬁrﬂhﬂﬁlﬂﬂglfg Aetpsirhhy periension: idiopathic
PAW (IPAH); familial PAH (1-PAH); PAW assacigted,with. other conditions (APAH), such as PAM
associated with 58W5§3W aé%((:%‘%rg %1%1 t@é@%ﬁ“ﬁiﬁfggggggfe% %ifﬁné%ﬁagéoﬁg}t%l%;’s%ée f§§%8{]25pulmonary
shunts, PAW asdbtigiied mitidsematthgpirbrriphaPairasssmsdegaiior v RifsetisfeobRR associated

with drugs or toxjseariPAW sseciaiad wishpihag andiRAW assaeipieawitasigaifigant venous or

capillary involverneqt, diopathio BARfers IDEAH QuRdeteImined Sause, ERVIRLEAR refers to

. S€ 1S,
PAH for which hereditary transmission is suspecteaeor ocumented. 30PAR assoua_te(i with collagen .

vascular diseases8RaERbETHE EBHED RS SHETh PSS ARPEREGETATES, WA EE RS GHERYa CRORES
associated with G%&In@ammpﬁﬁcﬁiuﬁsmﬁiaymawdfssm@mmen@ps_use:sgaphage@hajysﬂ.)mﬁamve
oCerocectlly. angigiandiRaiRsiaR AYRATAMS, PANoae SRR xlHIGRHR ERAPemA 0suS

(SLE), PAW associatéd with rheumatoid arthfitis, PAR associated with Takayasu's arteritis, PA
associated with (S5 GBRIEPEAJIBKIAP at8eEi ABePERHH terh RAGIRASS HiscaRAS OF D), and
2009/117095PC%t4&2009/001688 PAH associated with congenital systemic-to-pulmonary shunts
shall be understood to encompass PAR associated with atrial septic defect (ASD), PAN associated
with ventricular septic defect (VSD) and PAH associated with patent ductus arteriosus. PAR
associated with dr SERTEal GONHSRLII08 encompass PAN associated 5Swith ingestion of
aminorex, PAR associateflmhithasngesifoh: pf @actendleraionpertom pophadrteqggtidelAdassidoated with

ingestion of fenflugaming o5.RAN.ReSOsIAREWIhingastion ot Asxfeniiiramingl. RAN Assgciated with

ingestion of certain toxic oils (e.g,, PAN associated with ingestion of rapeseed oil), PAN associated

with ingestion of Wﬁ%ﬁ%‘ﬁ?ﬁ?gﬂkgﬂﬁﬁg’?@q&eﬁﬁWﬁ@g6% TORH RO SRR B SHEETRAd PAN
associated with irgestiod of tranocrytalitreiot GRPIN e ciatsdwitbrtiide shiatkbe understood to

encompass PAM associgted Wit kavseis isarsler BAN arsariateduih glycresn storage disease,
PAN associ ted V\ﬂth Gauchefr disease, PAH associated Wiﬂ] hereditary he orrhe}l%ilc telangifectasia,

PAN associated x‘/)\n%ﬁmaacﬁg?ﬁ%gﬁ%%?r?é‘ﬁg?hcffriBE\W%é%’% & With T RIVERPrSliteratve fig8ider, and
PAN associated thithosplemsctotmgdingmiciessd skaearpdthndignificaaticalbriserpBbleapitiary involvement
shall be understood to eRgaEMRSS BANASAEASH MR ARBIAVEPRACBHBNREISEASEH "V OD)

o P oo I R TP TAERSR C s RSB oo
Annu. Rev. Path@roreesss pid thonofmezesgggrivr thaaeling fixture into a desired shape.

25 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, agqueous or otly suspensions and syrups. Alternatively, the oral preparations may be
in the form of dry powder that can be reconstituted with water or another suitable liquid vehicle

30 before use. Additional additives such as suspending or emulsifying agents, non-agueous vehicies
{including edible oils), preservatives and flavorings and colorants may be added to the liquid
preparations. Parenteral dosage forms may be prepared by dissolving the compound of the
invention in a suitable liquid vehicle and filter sterilizing the solution before filling and sealing
an appropriate vial or ampule. These are just a few examples of the many appropriate methods

35 well known in the art for preparing dosage forms.

| A compound of the present invention can be formulated into pharmaceutical

compositions using techniques well known to those in the art. Suitable pharmaceutically-

91



20at, Circulation, 2006, 114:1417-1431; Strauss et aL, Clin. Chest. Med., 2007, 28:127-142; Taichman
c/ at, Clin. Chest. Med., 2007, 28:1-22.) Evidence for the association of PAN with sclerodetala and the
beneficial effaghohem agenist of the POI2 receptor on PAN is given by BadesghreudniBadesch ¢/ at, .
Amn. Intern. Medl, 2000, 132:425:434). Evidence o fae;asseciation,of PAN with ihe cqllpgen vascular
diseases 25mixed cONNECIVe LssUe disease fﬁ/l&ﬁg ﬂ‘ sys’terthc?upus eryt Ematosus (SLE), Sjogren's
syndrome and CRESESpnHrefsiewsah EBefrsréiBiatreet 3P ah Hyonidt W erers fon PAN is
given by Humbe vt (BditoReSpihad, 1999, 13:1351-1356). Evidence for the association of PAN with
e Syndrome and WgiRsneeiahelen: ok an angrist ol e PO egep oLan o de glven by Miva
et at (Int. Heart J., 2007, 48:417-422). Evidence for the association of PAR with 30SLE and the
beneficial effect GF4R"SHBRIBIBAHEPBIY PebBRIMEM ISR 48 YRR ATRPR OB 1o Rrafereb!2000,
117:14-18). EvideseevtotdibeasshciatinfoafdRAN v h ity difectiphans shech daeficiababan agonist of
the POI2 receptor AN is given il . j J re Med., 2000,
162:1846-1850). CEO‘\ﬁ%%ﬁlé’S ?‘%ﬁé’ %%%%%%%ﬂmﬁﬁﬁ %gﬁﬁé%r%%%ﬁgﬁn defects (including ASD,
VSD and patent ductus Bt éH15a6) BHaftrbepamsiisphemsecstice RYBHRisF SHMREE2 receptor on
PAN is given by Resenziveitheinabn{Gir ctilgiiamad8e809:1 8584118 68), bvidenyeriar shéeassoeiation of
PAN with fapfluragpiog el eiealiarmine. anaregans,islvan. o Ahenalat (Am. J. Respr
Crit. Care Med., 1998, 158:1061-1067). Evidence for the "WO 2009/117095PCT/U52009/001688
association of PARRIACHE IRERUR) Fretor AT TBISHieti®ans R dl By MmelsDs eraiitiest, 2004,
126:14-34). Evideiitbetiosttheiagsdiciationtof AR avithasp enectomyeisigivenththiteepenatat¢Ann.

Intern. Med., 19%@@&@3@@?%5&4 Jondhsansasiationyat A B yithpettal.hvRrerirpsion and

the beneficial effect of an agonist of the PO12 receptor on PAR is givenlby S5Hoeper et at (Eur. Respir.
J., 2005, 25:502- 86817 REGiAS WE ORISR IR B hass ahGigP sy prEsHE AT edfdia
(McLaughlitset aG@liccyl &6ierer2006,f PedridrpTs BT oleompodntsaflihie Srédaniinvention

disclosed herein pgg HseibininedreatoenlabaymeiansoG AR VAntiglaiglethetapigs (Conditions
related to platelebag%e%a{i%ré) 10AnNti Iactﬁlet ,a%ent§ I(antiplatelets are prescribed for a variety of
in‘cor

e CO ated nerein oy refgrence in its ent L .
conditions. For examplg, SIS AHE Ty FEE RS Y At GSBE 10 help prevent myocardial infarction

or stroke in patients wh8rarmastrisildbaewetiopiilobsthastiveidisder cietsréetd. newtonprglthrombosis).
In a myocardial infanctien (L d hearh atlackaidhahearkemisele deasinalreecaive spough

oxygen-rich,blood as a resu t.ofablocé;a e.in the coranary blood vessels. If taken while an 15attack is
@(? sané ]gtrétrrz\a,vgr} uf a%mm alion %rl ﬁnéd%rm s)ug f?g]%tg %Ia 3or\1/§ nhaiatio

in progress or imrcﬁ“eaafg ely referably wit min), 33_ Ets can reduce the dlamage _
to the heart  AnveifisiontoenherieséaraekrerAl esdanmil sackes Yirperisreiinerrasuspled &4 gen flow
to the brain due teygrapasethdpadiblowsthrough aftarfiesnlswally tie denamehstiuinglaosk clot.

Attt oy D R Al G L5 T8 2R00R A g e
pressure sensitive adhesive and a removable protective layer with a release liner. One of
25 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.

The compounds of the invention, together with a conventional adjuvant, carrier, or
diluent, may thﬁs be placed into the form of pharmaceutical formmuilations and unit dosages
thereof and in such form may be employed as solids, such as tablets or filled capsules, or liquids

30 such as solutions, suspensions, emulsimzé, 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,
with or without additional active compounds or principles and such vnit dosage forms may

35 contain any suitable effective amount of the active ingredient commensurate with the intended

daily dosage range to be employed.
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inadequate oxygen-rich blood flow (ischemia) to some parts of the heart In patients with angina,
antiplatelet therapy can reduce the effects of angina and the risk of myocardial infarction. Stroke is

an event in whighdhe: prain does not receive enough oxygen-rich blood, usp@y;ehdy gy kackage of a
cerebral blood vessel by a blood clot. In high-risk patients, taking .antiplatelets 25reqularly has been
found to prevent the for%r(ﬁé %?fgﬁb%sgat%%&ﬁa?rggﬁgg ?rlsciocr)nrp se‘é%ﬁ&’ 5 r% gs%%r?‘éﬁ‘o%ﬁa%y isa
catheter based tegkmitfue ablet teppporusprages gsvisciEy blearsrsodce] serwhsies Bickstdtenting is
performed immedgiately aliesthis pRsadurgdekaemhepattenopainaptiplieiotsmpastkaduce the risk of
forming additional bloqd clots following the procedure(s). Coronary bypass surgery is.a surgical
procedure in whic ag};:ﬂ glsrtoet(r)sf/l%ffr%?esf ﬁsg?é 8‘% fom %SOQE?g%ﬁgF@fﬁ%ﬁg%%c yo%gls é‘?ﬁé& Fgﬁag blocked
coronary arfery, FEFSERHGBISEH Erbingl s ek hdWreat ehearsoipalarHebinfesserAfter the
procedure, antiplaielpigitancendivee torulisk @frecandansiblood alots. or gelkdralWibrdiakiegrisoise most
common type of sustained irreqular heart r. thn&.(larr%hmiag Axt_rialllfibril,l%;[liggi fflggt% agoutﬁwo
million Americang"ig%/gsr?%gflf%’ Btriar félt)a]rrl E:l)télrosr({ , béntﬁe é)tx 1a tﬁgbé ﬁ%aurtgéel’gpper c am%g?s)s?gpidly fire
electrical signals ¥hElccaiagnerd fegaicerhatrarethar dera orhsamn e e StisciPrabAormally

fast and highly iregipiatthearioeat, Mhempivenli Q:2009/317085R4 PAISA0R /00888 after an
episode of gtrial figg%ggﬁcgﬁ};igggggtlﬁtﬁ can reduce the risk of blood clots forming in the heart and
. bip catrler:

traveling to the brain (embolism). ere Is evidence that a POI2 receptor agonist will inhibit platelet

aggregation and thus b&%rBBattf fre B ahinersrranfsrivaletrErsr piadclera dnetnslet at,
Lancet, 1977, |:1&2a)J hhasiherheaheids thatgepeticdeficipneyafithe] PGz seioeptoedifitaige leads

to an increased RORASINJWAISRAMRPSIS EMPrAIA oF Bk MNaIead09T 38R 678:682)  POI2

~ receptor agonists can be used to treat, for example, claudication or peripheral artery disease as well

as cardiovascularRBB B R HAN RSB ER R BVTEI R T L5 A ShamRtisH@hused by
serotonin, isthemisrpepesfubioprinjides, thachrestertasis oflegier e§ct O fol lpping! angidjpkashe or stent

placement. (See ;&G dretalNRIQRLAL BRI alARARS I LR MadintrRR0 i 824811 18; Arehart
et at, Curr. Med. Chem,, 2007, 14:2161-2169; Davi etBa{I).th. Engl, J. Med., 2007, 357:2482-2494;

Fetalvero et at, Am. J. Igﬁf/gﬁle SRS BR P SRTRBNIOBITET BEEH 1357 R SHe MOPAYE &%, Nature,
1997, 388:678-6&2iWmrgset atstProry Ndtls Koad: Stie b8AGI2006s KOB: 14BGR-D4512ddadwlet al.,
Circulation, 2001,cla¢i@2 1024 laal RMaCruMiclcghal, FRI0hEN, S06 hiaRsand M433AR0-911;
Arehart et g, CireyRes, 2008 M O Epu abead oot ) FOIZ ecenton aaqnists can o be
used aloneor in combination with thrombolytic therapy, Tor examﬁ’l’é’, ?llénsue-ij e p?asmlnogen activator
(t-PA), to providesnardioptotevtiofifetiowigimrcaieposaseheis inyucketiddgsimtirsfishprotection
from ischemic injpiyve BhiREh2RARAC WIRIRRIS-EHANGRLINtRMAtRRuARD TR hiaetnBhGING,
complications re%elgrg %@a%(nesfégggs' of the present invention include, but 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
25 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
4 doses. Depending on the individual and as deemed appropriate from the patient’s physician or
caregiver it may be necessary to deviate upward or downward from the doses described herein.
30 The amount of active ingredient, or an active sait or derivative thereof, reqﬁired for use
in treatment wiil vary not only with the particular salt selected but alse 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, one
skilled in the art understands how to extrapolate in vivo data obtained in a model system,
35 typically an animal model, to another, such as 2 human. It 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
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POI2 receptor agonists can also be used in antiplatelet therapies in combination with, for example,
alpha-tocopherol (vitamin E), echistatin (a disintegrin) or, in states of hypercoagulability, heparin. (See,
e.g., Chan., Jwiuting/1988, 128:1593-1596; Mardla et al., Platelets, 2004, %3438y Bessnabei c/ at,
A, S A e T AR 8L RRbo e VORI 2006 ELGEE AR o POI2

receptor agonists iscloZed herein ide beneficial improvement in microcirculation to patients in
' E

need of antiplateltAesiysy2 emiugabh Ay Hfe V4 SsrbEoRtve hrb B SRIBT N SHGFEERHRY platelets
in, for example adigkaefintied 0 dhaninticatio psdesoliyed] aboid:rAros sdihgly finastvig, embodiments,
the present invenfiondrayides Mtoda eniesus AR aaleh agaIRalinghinupalisauin need

thereof, comprising administering to the patient a composition comprising a PQI2 receptor agonist

disclosed hérein “iFRFFHEM B AT SHIMTEHER: T BredeRtThU Bt BISVHEL INS FEAE fRIF S 261 coronary
artery disease, niyaeardigbitfaictiancdrdnsientrischbptier dttdek aamginaympiroide patadihfilbtitedion, or a
symptom of any pf the, farggaing.inaratisninaesdatiiedeaimant campizipgadministering to the

patient a composition comprising 35a POI2 receptor agonist disclosed herein. In furthe i
embodiments, the¥FHESEHMF BRI PFMHESHIRMBTY FOFEE SRR K BT LRSS EBY FSPR4M8R in an
angioplasty or corenaiyn bypasséurganydatientiior apatiéateuiferitg fhoms. WO, the actual dosage
2009/117095PCTAIS2009/004688 Az 1B alietsamprisy o A R erRg- R NG Rl

a

composition comprising 2 receptor agonist ggclosed he{gln at a time vggglr[{e.ﬁ]%ch risk FXISIS. 3.

Atherosclerosis AHIERSSEHFE SN 2 B TsFas e S SRS A SRS 155 TRFa R mation dipra-
accumulation, 5Scefigdecthtanctfibrosisihitrisativectethinmgas do seed fimiby ralityors pidny issmitdes, including

the United States. AthetgselelQgis.R% e it upssharaing shalihg-unsesstoad e ensempass
disorders of Iarggﬁ?@d, megium-sized ar_t%ries}th t £e§£lﬁéna£he énrtg%%eﬁéygr%:cru%%%i%g vgrit‘pain the
intima of smoothdHHEEE ReN RIGPTBIES T iat SEEHSRGWN that an agonist of the POI2 receptor can
confer protéttionThombidatHsrisolerosfsrtadhvidsdrm. it ormbimbosis e EestspareiGun. Med.
Chem., 2007, 14:2161:2:69; SHtham ebat.RrosagRradins ek kipidMedialar200budR 26-108; Fries
et al., Hematology, Am. So¢. Renatq'. Educ. Program, 2005, :445-451; Egan et gf,.Science, 2004,
3061954 1067, FUBEIAER Kh S BRSOt PR IITIe, Ao Sr Al UL 2008,
Mar 6 Epub aheaarofysidfe)depsrdingobbeivisHe\hpPIN dERBRAN PO 1P eSSt S HMARhEf appears to

accelerate atherqifwambosisdmbumanssd iadihaaddan agonist of the PGI2 receptor can confer protection

from ather%wombosis jﬂ]huoma(rgs gég?ﬁart et ak C';&.Oﬁga% 2208 Mar & Mimgt%pgmt). The
f

COMpPOUT réseit inve g .
compounds of the presen% fvention discidsed herein are useful in the treatment of atherosclerosis,

and the treatmernsfPase ST resIrBTdOI IR beSRTIAGHC thase MElehin S8Rt ThE B Hiesent
invention providegosmatheas toF teating athbeasdierasiponcatpatiens omnpeddbihe treatiivent,a

comprising administering, {01, Pafiepi.a. FOBRARIPY, AAMRIISING A0k FaRSRIGkAGONist disclosed

herein. In furtherpemrglodiments, methods are provided for treating a symptom of atherosclerosis in a

patient in need of the trEAHATERT RorhFTEfgHaks AmeasNgSE M5 40ERP I DM SESIBR Eomprising a
POI2 receptir agavistidisciesdedcheteiin 284blAsthmaceuticAléthnepistielyamph ooy te-eribdisted

inflammatory airwgy;disorger.characterizad Ry.Rinuayaesinenhila,neiraasR MpeYyQayction by

goblet cells, and structural remodeling of the airway wall. Th,e§reyalen%e of asthma hﬁs dramatically

increased worldwitfsi FERRSH e A8 & R RI HERR Ko YHAF SR SHE G SREITHRT B FIREB612 receptor

in mice augmentsvaktbngiy awayandizrenrsafiondt Tekehadhvibtat, | Brimawmaedin2asnts,
137:315-322). It Q%QQ%&&P&W&&P@&@HQQ@&E%@& gﬁ@nts, or an encapsulating material.
30 In powders, the carrier is a finely divided solid which is in a mixture with the finely
divided active component.
In tablets, the active component ts mixed with the carrier having the necessary binding
capacity in suitable proportions and compacted to the desire shape and size.
The powders and tablets may contain varying percentage amounts of the active compound. A
35 representative amount in a powder or tablet may contain 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 are magnesium carbonate, magnesium
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P012 receptor can suppress not only the development of asthma when given during the sensitization
phase, but also the cardinal features of experimental asthma when given during the challenge phase
(Idzko et at, JxBisnopvests 2007, 117:464-472; Nagao et at, Am. J. Respirp&etdviabRiks 2003,
29:314-320), at least in part through markedly jnterfering with the function of antigen-pre ing 35
cencitc cels vt e ATV (SRS BT P Det BoDart e OB S e Sty
Immunol., 2007, ETS:NORMY0eDaptsr loa Mgitipg HehepPcedoterand By Yl cBudcon ZarawakieraL, Int.
ImmunopharmacglendQ03.i885:&/B)miiaase sals Rtecraiaiar bathiheniingomnare tse WO
20091117095PCT 320001000 058 mainienanse. Riases alalleraie Asiivna, palgplefion of aimay
dendritic cells dufing sBcondary ¢ al enge in sensmze(f ml%e_a olished a characteristic features of
asthma, an &ffectuirenndséiy BeasornprEielys Betoret sy aian pitatrirsRePo F et FEPRFEE cells
(van Rijt et at, J. Expdd etz 200ondat; 98k A il Rasalsabremehearbhatansaganisief the PGI2
receptor can inhibIH %é%gﬂam@rg%t%r %I(i)_kine secretion by human alveolar macrophages
(Raychaudhuri ef aF,l . Biol. ., 2002, 277:33344-33348). The compounds of the present invention
disclosed herein are usERIPISPEIRSRRITEATET ALNTSIIRE VS tReSMIBATBRHE SURINGAT thereof
Accordingly, in sgmeeiabadiseerisdhes pesatitdd ventiendgpreveascmet hodisplosett datingeasthipa in a
patient in nged of.the. treaiment, comprising inisterd fi - it prising a
P612 recepfger lotgcrglﬁiﬁgé iys%c%ééd ﬂ.é@ﬁ%ﬂ%ﬁ%%ﬁ%ﬁ%ﬁ%ﬁg&%ﬂ%ﬁ&r';gdgxt%%gxg %gg%é%;i{écé%%or treating a
symptom of asthfi&4f éllﬁ‘gﬁ%Fﬂ‘iﬁoh@@dkﬁf%E?r%%nt, comprising administering to the patient a
composition comprisingrarRGiziseceapton aiyonigidisclosedringne msySheDialzatict Reletedd?athologies

Although hyperalyceis is:h malor.cauSRRL he-Palnagenesis ol liabetidoremalicalins such as
diabetic peripheral neuropathy (DPN), diabetic nephropat_h¥ (DN) and diabetic retinopathy (DR),

enhanced vasocSHREESH AN AR LG AEHATS TR SEBEic patients has also been implicated to

play a role in disease picguestionpiGamesonistials Mawioyn Schmmedebs gsyivichs, Rligraradel., 2003,

367:607-614). AgoRISts %EQ%BFP%&E | L RIS Vasediation Aad infubib Plajelet-agereaation.
ow js able

Improving microvascular blood to 20ben(j.;rii)é\f\;}ia\beticI copg{i(%atio]?ls &C@meron, y
Diabetologia, 206242 5734 e8> 1u1otp HLATRRMA NG thaP AR agonist of thé& PO FECERtSr can
prevent and revefsecraotor.atvd s éneory petisheral plergiawsdwetisrnabmap i flitadapd according

streptozotocin-dighgfiGfahs (RAHRE stiabINaURYans chmiedehetas ArhsRianpagals. 1983erite
347:534-540). Further evidence for theat?se0 eficialrsffectg) of the P0OI2 receptor in the

n agonist
treatment cf diab e BRI SFEFAT S5 Sy RS oA e oy (STRSIEs MoE 157361-366),
lieno et at (Jpn. harmarixceherkddadizon prsaigont. theaerepls. sgafelsdn ndobbyenpdiqlosopreg 10),
Hotta et al. (Prostgglangiasie 128649331349 tahindoetap dRoOstaglan g9 9dinddi 85t 96), Okuda
et 2t (Prostaglanding, 1996, SAATE200) AN KOe (ol (FARER A, 2003, L1 LS ) Faidence fo
the beneficial efféet 0 1%fr;loaiaonls opffhe b receptor’in the’treatment of éila etic 30ne Rhropathy is
given by Owada etalveN@pReendiogedpr a7 Pamesy ami dsird i erdCiDRb SfERI8ELlin. Pract.,
2002, 57:149-163)hyislense.fat thebenafigiakatfectnfdan aganighatitheck 4 2lcapdiiutaén
treatment of diabg;[(j:c retinzgpatgfy. IS 9&‘6‘1?3” by Yamagishi et al. (Mol. Med., 2002, 8:546-550), Bumette
c/at (Exp. Eye Res.,pé‘bu(%, §§:1§?§-136%), and Hotta et at (Diabetes, 1996, 45:361-366). It has been
shown that an agonist of FREPDINFe AeiSTIEAR TSlEs S BINEHiRud dms e fuereied®ior-a (TNF-a)
levels in diabetic pateats, dmplyingithdt. arbagonistaffthexkRobk tedeptiecmayoconttibute idithen)

prevention of progresgsionn, diabelis, CaMRICHonNS, (RNRLaAL BheE¥RnfeliNmGNdBRHRAhARIBREteS,
2004, 112:390-394). WO 2009/117095PCT/US2009/001688 6. Glaucoma

30 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
contain formulatory agents such as suspending, stabilizing and/or dispersing agents.
Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation of
sterile solid or by lyophilization from solution, for constitution with a suitable vehicle, e.g.

35 sterile, pyrogen-free water, before use.
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Evidence that topical administration of an agonist of the POI2 receptor can result in a decrease in
intraocular pressure (10P) in rabbits and dogs and thereby have beneficial effect in the treatment of
glaucoma is gwembylki;@yﬂg et al. (Hoyng et aL, Invest. Ophthalmol. Vis. S¢iz/bd889/028s470-476). 7.
O tor s L 1e R SCERIOL NS PEC ANV 0PN ACINBr LEghigtion o

vascular tone, for vaso tion, ana for amel| oratlon 0 monar ﬂypertensmn (see, e.g., Strauss et
aL, Clin Chest Mg, az@womorw Mzﬂt@fﬂi&w«détga%%@wﬁm P HARHRS 201 DEEB8.65-81).
Evidence for a beps&ficial @ff{ret of an agonist of the POI2 receptor in the treatment of hypertension is

given by vamada etal. (fERiRRy & 9§ﬁs%%,é%?%€a%%}ai%¥édc%%g&Q@&egag)%%%%eﬁipd%acr&geptor
epra

can protect against cer |SCU$épm| Iven by Dogan et aL hannacol., 1996, 27:1163-1166)
and Fang efal (3°'CerEBPEISSPrIBNT A’ﬁ""?é%t%lifg‘ih@@ﬁmﬁé’rW?Hﬂéﬁ?ﬁéﬁﬂﬂ%herames
Anti-inflammationmaggntsiatecpiescrikeddoyrecigtietinbbconditions Hooexampadingaganflammatory
disease they are used tQ,GHgHE W %&ﬂﬁf&ﬂﬁ%ﬁ@%@f&%&%ﬁ@h%%ﬂ&& faleteriouadhgsays evidence

that a PG12 receptor agonist can inhibit inflammation and thus be éootentla treatment as an

anti-inflammatiorPEEEFaS. 'R i featPematmioni Pasral gEmistartine SebEw IdeEptdr Lk inhibit
pro-inflammatoryseyidkinespashamekine] {interBukapid4hHdd) riymortriecrosidifaotorte gitikea), I1L-la,
IL-6, macroghage /i g&a@ma%mom@mmwa@s MeROSYISShamaaliraciant RIgieiak (MCP-1)
production and T cell stimulatory function of dendritic cells (Jozefowski etal., Int. Immunopharmacol
2003, 865-878; THSHBES: SHURHARHRSE S 80 PE P5°702-710; Nagao et aL, Am. J. Respir. Cell Mol.
Biol., 2003, 29:314-320F25dpizkadtialsirdid@lin thaveskr20 O, cbiipr6ds 472y dithmsisaryenirown that an

agonist of the PO}, [aLaBiRLGRA 40 BiRLBER; %}Qammmr&lgxﬂpﬂa@rﬂﬁfmaﬂgam IL-6, granulocyte
macrophage stimulating factor (GM- CSF&) ro uctlon Fegg‘g Raychaudhuri, etBaL J. Biol.
nves

Chem., 2002, 277:33342 53548 At AEHER 8% °E‘H?“5 PRHEPL L0 BFRenzo et
aL, Prostaglandlrwl_tbttlmsﬁc‘&%se&rﬂshﬁlably m@szm@@'aeﬁwm@tsgmn@mwépétmsie@ﬁe\nﬁ.l 30

Pharmacol., 2001,6]:Jbads1 48084t hasheenshawnitiabaniraenistkRidraRAAZragerior can
stimulate anti-inflam ator gé/gtog%er L10 roductl b endgbqﬁ cells (Jo efow Id. et al.

d
Immunopharmac%f' %u ST 7m %l%%elms s 557%30 HES %een shown
that an agonist of the Pﬁﬂmé@é’pﬁdp@dﬁesfﬂmmmfé abmiraRea e RIpdIEpEd LS Eoduction by
macrophages (Shingmiyia atdle.BiQGhaMaRharmas obu29Qlebk Ikba-L L6 A hashesnrsshown
that an agopjst of the POIZJr]%ce tor ca llenmblg atr(l:pr%gglglnf %CCL?éQ énquc%ed gher{ggga%(rll% of
leukocytes D4ETRETE Aftar et al. [5 mmunol., 200 1935 6§ een shown
that an agonist oﬁfﬁ@ﬂp@iwﬁe@éﬁfb?wm%ﬁwlﬁra?éwWW@tzfeegm%mezoog/oo1688
from atherosclerosis, sughuasHi onapeasotkehpstd Gheeiats ekahastlwariledcdhamond 0ns,

1421612169 Sigbarn ehel, Ploslaglandine it i Medlah 2001, 82.05,40F:Siga el o

Hematology Am. Remat ram 0 5, :445451; Egan ét at, Science, 200
306:1954-1957; mﬁ%ﬂa&ﬁ%ép the dffisT ?ﬁﬁ?e%ftﬂ BRRET PRI, WPME%%&%‘{%‘”C‘#E%&’@%‘ 52008,
Mar 6 Epulzsheaghisfinistglihapbaencsheddarthaidvegonict tbf thimtR612 regeptomcantattesiudie

asthma (1dzko ciglg Ol WPR! o R00T LLAGAATS: dalfatel AlodulIuungly 3007796193 6203
Nagao et at, Am. J. Réspir. Céll. Mol. Biol., 2003, 29:314-320). It has een shown t at an agonist of

the POI2 receptor can deﬂﬂ'@’&éﬁ*ﬂfﬁ%‘?ﬁ&ﬁm 8’ﬁ’|?iaf§65‘323&i%&fe?8§eb’5‘ﬁEﬁfge@ﬁﬁ\ﬁfa‘rgﬁ’a%ﬂl Exp. Clin.
Endocrinol. DiabétespRO04 n142c8 98- 391t Geyaliettid oyt abohisrin200 3282w 0% $98pldt has been

shown that an aggn g':eﬁl%mﬁtﬁ(&@n%{i%&@?éﬁ%ﬂ&@i@%k&%ﬂ@%ﬁﬁ%ﬂ%&%@ﬂ Ridpusdiae et al.,
Circulation, 2001, 104:2210-2215 !t has been show tf%z% an agonlst of the PGI2 rec Eltor can inhibit

restenosis @hen&@%‘@é’?ﬂk@e il 280195 HPHACBS A SRS AR Bo8RE S the POI2
receptor can atteﬁua‘t@zﬁwlmmémV&mbamMuwW@hmwldlﬁm Ariyeert T@ﬁbyép?l‘e@hr)@&aﬁqarada et

at, Shock, 2008, Egh2dil 2ERKR Ahgadof PRt I hasheen BhowndhakpRagavisuritRe B2
receptor can redt;%e the serg tJ%}:els of TNF-a in vivo in patients with rh matoid arthri and this is

associated with i ih the e cﬁ?ﬁ?éé "Courad otthe %légggge(g?are %Y pﬁﬁé’ﬁ?ngfé': nt 2002,
22:45-51; Boehmts éteapl@mheumaﬂonhmm Footer pr3au28aT) o heEnin SOUHERS 6F ﬁ*}@%?’é’@éﬂﬁ‘?ﬁ/entlon

disclosed hesein prgyisienpesteficid saductinneiVinftammeaiinocnol hexaoes posdbiokie: pIREeH
invention dlsclosedn %rgrlr?p og!% '%?ng gl?s?f!r%%lj additives, for example benzyl alcohol or other suitable

preservatives, absorption enhancers for increasing the bioavailability, solubilizers, dispersants

96



reduction of a deleterious inflammatory response associated with an inflammatory disease.
Accordingly, in some embodiments, the present invention provides methods for reducing inflammation
in a patient ingheeghsheresf, comprising administering to the patient a compesitiemoegmpising a POI2
receptor agonist disclosed herein. In some embodime esent 25inyenti rovides methods
for decreasing 1@% ‘gf' N -%’,1 Ifﬂgfoﬁflﬁt@fﬁq_og‘arl\% PF?CJ g%ﬁwi\/?%%ﬁmﬁr’rlgﬁg%%nc%gangé%}é%’ in need
thereof; comprisifECadthistetirterodfuopatbtng corhladiierreehmricng & Polerdeerdiagonist
disclosed hereinata senie ernbeginents; dhe-presenilnventionpromdes methodsidon.dderéasing TNF-a
production in a p{z):]fti(g_tr}é irgan%ggogn %ﬁ%%f??g lising administering to the patient a composition
comprising a POI2 rece tor agonist 30disclosed herein. In some embodiments, the present invention
provides méthods for in%r@é@fﬂ&‘@-%@%ﬂﬁﬁﬁﬂﬁ“iﬁ‘%?ﬁ&ﬁ@ﬁﬁﬁ TRERIE R PG, RIMIHSIE S hinistering
to the patient a cepOsitiay) Goopiising &P MdAcretemor agalistdisieleze ebheseipld nfshreeler of
embodiments, the, pre: SR'IPKERRAD, RS M%%%%HA?%% IBLIedugng A delsiarious nflagpmaligny

response associated wit 1 an Inflammatory disease in a patient in need thereof, comprising
administering to m&%%ﬁ@m“a%?ﬂﬂﬁﬁ%ﬁoﬁﬁﬂl@%ﬁﬁ%%ﬂ%’é‘ﬁé’ﬁ%?“é‘b{ﬂﬁﬁedig B&&herein. In
some embodimehis:thetpiegbatimpleytion provides methods for treating an inflammatory disease or a
symptom thgreof in a patient.in need of e fsaiment.comprising AdMINSIeirg &8 e patigpt a WO
2009/117095PCT/US2009/001688 composition comprising a PGI2 receptor afgonlst disciosed herein.
In some embodifiEME e AEBFEEIRTALBRESARSHEiHLs gAY Bsa it anaRREm L PHRease or
a symptom theregfrimaavpatiehtairhpdedypbtiybriréat vedintocso mpnsingadnnister@ Y& the patient a
composition comagiRing.ady G2 EerRPIRROANIShASCIRBRARGIRIN ADiSOME SMbadimentsidhe present

5invention provides methods for treating an in Iammatog/ disea}se oras mﬁt?m ther]eo,f in a patient in
need of the treatMBN CBREHEHD U RTSRIRNG 5 R S ANSHPR TP Yoftr it a2
receptor agénist distigsekisHarsiwhivhérgiovwtive indldm adatorytdiddasecrsefestatiftom the group
consisting of psoriasis, pgOpRtiG.ALREiFEReMALCIL prbiSy Gralifediseases aRsRIaskajRction,
multiple sclerosis, systemic IuLR)lds %ryéthematogus SLtE?,.uIcerative thcoIitjts, iS(f:t emita-reperfusion
injury, restenosist StABISECfeYosTe . GeNe? AEbetEs (REUdR G SB F 6iABRteS Snd' b S diabetes),
sepsis, chronic otstriotve Pl mortiespadiSeager COPBkaatraaiAian P RRKS ACEUIMA L
COMPOSITIONS3&Afysthatasnestaldg RiesanpioventioniaeiaRado.phasmaseuticak gompositions
comprisingzgne or moresc':gwg%mds S des{%ribed herein ar}g ohe or more lpllgarma eyticall

. ampole £ umt dosage ¢an be a capsul Zenge 1isell, Or 1Wean
acceptable“Carriérar the embbdiments p Ftain to pharmzfceutlca compositions compriding a

compound of thebsrésepripvsttivimasic bephel e dutiedrgcddesptable carrier. The embodiments of
the present invention inglitigsapgifind of produsing.2@phamaace ical-camiye sHinini SemiEr iging
admixing at least one compoun according to any of the compound embodiments disclosed herein

and a pharmace@ﬁ%gﬂy accepﬁté ble carrier. Formulations may be prepared by any suitable method,
typically by uniformly mi’gg?ﬁgompounds according to the invention may optionally exist as pharmaceutically

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

.30 methanesulfonic, mucic, nitric, oxalic, pameic, pantothenic, phosphoric, succinic, sulfiric,
tartaric, oxalic, p-toluenesulfonic and the like. Certain compounds of the present invention
which contain a carboxylic acid functional group may optionally exist as pharmaceutically
acceptable salts containing non-toxie, pharmaceutically acceptable metal cations and cations
derived from organic bases. Representative metals include, but are not limited to, aluminium,

35 calcium, lithium, magnesium, potasstum, sodium, zinc and the like. In some embodiments the
pharmaceutically acceptable metal is sodium. Representative organic bases include, but are not

limited to, benzathine (M, N -dibenzylethane-1,2-diamine), chloroprocaine (2-
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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 25Conventional excipients,

such as bindiyg, agantsliders, acceptable wetting agents, tablett ng lubricaptsapgdigitiggrants may
be used in tablets and capsules for oral administration. Liquid Ereparations for oral administration may

be in the form of §5¥ART iR omgTsIR 081, SR ndiB A Al s~ L AN Thvely, the oral
preparations maydgimthg 1888 R A15)-pdnadieridhétoderdre- i dr stibated Ny itroveate2or another suitable

liquid vehicle 30pgiaraatage Pdgiuonal AdAINES, shERAHEUSRERL G 0k SR REAIAD Gits
non-aqueous vehicles Filncludlng edible 0|I%)3Preservatlves and fIavogngls z}rsbdﬁojorants may be added
by ‘iS5l

to the liquid prep&fatisAe® BERSnarAl SBEAH bR EFRa 154 1EpTet’t 8 R B pound of
the inventioh in asseiitélyleliguict vehicletiaatd filter sterilizing the solution before filling and sealing an

appropriate vial or ampig hBESGAE do eI EXANRIE $of e a3 apRiaRkate &t hees 35well
known in the art forlg)%ef%ariq% dff(%)‘sh@%}eﬁgow. A com oun(f gf the pres nt invetrg'ionq‘gan be formulated
into pharmaceutf4T*eBHPSERTEHS TR teCAKTERES W KRGS HBSE 1 HRE AF SHitasR
pharmaceuticallyyde 2869/117095PCT/US2009/001688 acceptable carriers, outside those

mentioned herein, are kpgwh indhe AL et SanRie.s8e R oMNGiosyddiR:Soieass @R Riactice of
Pharmacy,lgoth Edition, _OOO2 EIf_)e'ﬁpiﬁpj‘cz)!‘t(g\(}(illiams & Wilkins, (Editors: Gennaro et al.) While it is
possible that, for use in ¢ 1éi%ro_ yl’ar S ( ? tfreatment, a compound of the 5invention may, in an

alternative use, s&laephinidiEreshdsabenedeplrstbrinilehexyisnpfsreraptatiowever to present the
compound or active inggslient-agiasphaymaceutical formulation or composition further comprising a

pharmaceutically, acce tati arrier. The invention thus.further provides pharmaceutical formulations
comprising a coﬁ%"é‘fﬁ%“& i&)lgeln \%ﬁ%ﬁo&c’é{y{? gtrr% %&#85@”5%‘58’&%6?@3‘&|t, solvate, hydrate or
derivative 10thereof togedrar withlofe-ttdore pharmaceutically acceptable carriers thereof ancVor
prophylacti ingregieptenyh@ieanies(simoyiskbemcasorpiablalyimitrosensea-ef being compatible with the

other ingredients of then{g) g@,‘i r pq1 ot Puerly deleterious to the recipient thereof. Typical
procedures for making an%lr?dentl r\tl(r? ir’sﬂr}ltab éehydrates and solvates, outside those mentioned herein,

are well known t84PraBee M b suberppdRapsiay BRGRE D025 G uillory, "Generation of
Polymorphs, Hydrates, Saktates-gia,Ams@hous Solids," in: Polymorphism in Pharmaceutical Solids,

ed. Harry G. Brit%rc}ﬁf?én%’(’ph@f&?)@LB&WEx}%E@S&Jﬂ&y}Pﬁ%@xo@%&&@%ﬁ herein by reference in

its entirety. Pharmaceutical formulations include tHose suitable for oral, rectal, nasal, topical
(including Bbiccal and sEPé‘?IH‘i@El%ﬁfﬁ(r%@Tﬁ"é%“r parenteral (including intramuscular, sub- 20cutaneous
and intravenous flacoyimsyigiiben g dntatomiesimatild o ladnyhistrithtiondostatehalation, insufflation or by

a transdermal patch. TrapsdergalRAChe S ASREIRERAMEAL R S PREALE A AR LRI SRRALAgINe drug

for absorption in an efficient manner with a minimum of degradation of . _
the alternative, the free base may be dissolved in a stutable solvent containing the appropriate

acid and the salt isolated by evaporating the solvent or otherwise separating the salt and solvent.
25 The compounds of this invention may form solvates with standard low molecular weight
solvents using methods known to the skilled artisan.

Compounds of the present invention can be converted to “pro-drugs.” The term “pro-
drugs” refers to compounds that have been modified with specific chemical groups known in the
art and when administered into an individual these groups undergo biotransformation to give the

30 parent compound, Pro-drugs can thus be viewed as compounds of the invention containing one
or more specialized non-toxic protective groups used in a transient manner to alter or to
eliminate a property of the compound. In one general aspect, the “pro-drug” approach is utilized
to facilitate oral absorption. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-
drugs as Novel Delivery Systems Vol. 14 of the A.C.S. Symposium Series; and in Bioreversible

35 Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and

Pergamon Press, 1987, both of which are hereby incorporated by reference in their entirety.
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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 25ordinary skill in the
art will understangi@nd-agpreciate the techniques appropriate for manufackgning sdasired efficacious
transdermal patch baseipog e RedaeLIE Rfiaon inchE £RMRRHIIR AL fnvention, together
with a conventional adjuvan{](,1 carrier, or diluent, may thus be placed into the form of pharmaceutical
formulations andriATPaesstEtsamRPEHPAMY |FOStERRASIPAERY D BRASIBY aYRENEAtdesERh as tablets or
filled capsules, ordifpiced 30ss6h 26 sOIUONS Brivpensitig; eamulsiansélixe, galstar eapstiles filled
with the same, all for orgl use, i.the form, pf SHPRORUGHLS forfesial-AmiRnISIAION £5dpbg form of
sterile injectable solutions for arentera‘ (including subcutaneous) use. Such pharmaceutical
composition§ and¥it-dosage forms thereof may comprise conventional ingredients in conventional
proportions, with or withoithagdditienahactiveGinmpepmodseiuptneiptesiind suchivnitgleiageidarms may

35contain any s 'E%%c%ﬁé&tf‘é&%&%&} alths activednargdient commansuatewithhe ingnded daily
dosage range to be employed. WO 2009/117095PCT/US2009/001688 For oral administration, the

pharmaceutical C8IREbERBRIAY BelidntreddrrtrereRdnipiers elprire dadthe s mpshsditor liquid.
The pharmaceuticalscerapesitigivea fincteradslyinaside agetie siginsd@Ueseye mmitudantaifungea particular
amount of tye actiygRgrSAIGH:BXRAMAIS ASHENARSRES M&?aﬁg%ﬂﬁ%%aﬁepégt§cﬁgw rs,

a

granules or a suspension, with 5 conventional additives such as lactose, mannitol, corn starch or
potato starch: witHBiAEFsWEEAk euRAL A ifecR iuTBEE Eelithols HEMAMY SS S0 ! BofE &arch or
gelatins; with diskwtegrdiy recsiiteth eishcorderstandhg etatbtsHckiorosgdimds gasistpegthieghyl-cellulose; and
with lubricants such as talc or magnesium stearate. The active ingredient may also be administered by
injection as a compagsition wherein, for example, saline, dextrose or water may be used as a suitable
10pharmaceutic g@éﬁﬁﬁﬁ@%éﬁ%y‘ﬂ]g ompounds of the present invention or a solvate, hydrate
or physiologically functi&natutisriveti/daterentreahrine Trledrasenativly ioreidhdnigitn oharenasdutical

compositions, spggifisalvas Gl recarter IpaduiatonsRM theferms actived ngeedient sds.defined in
the context of a "pharmaceutical composition" and.is.intended to mean a component of
pharmaceutical TR NS RO B et Bl b RS LT A e R BREE to an
"inactive ingredietmpghich eidd tagéraniyrdarscdhiz selvasprod/tihyimi priatrasetial e nefit.
The dose when usingibe soRGRYAHSLEINRE REGSARLIAVORHERA. CAR AlaS ynatiBisbavige fisits and as is
customary and is known ta the physjcian, it is to be tailored to the individual conditions in each
individual cgge. Ifc énﬁ%ﬁqgl}fgﬁlgtx%ﬁ%ﬁ?e?ygrnafsgﬁgtﬂ% %{lﬁé%%\?@rﬁf/%bf the 20illness to be treated, on
the condition of the pati€ht,cORRPIEIEHPHBBRIEHPIERET 611G HREMFEREA e rEigRictsease
state i.s.treated Oﬁrmg@%ﬁdaxiﬁdsagaﬂﬁﬂﬁteﬂxx_ﬂn Ed’hpﬂa&ﬁheds Mﬁbaﬁa@tim}mmpﬁumdﬁoamva@ministe.red
in adition to the gompounds,of e iesenbnyanlon. Repieseplplve.dases dbaigsgi pvention
include, but not limitet to, about 0.001 mg to about 5080 mg, about 0.051 mg to about 2500 mg, about
0.001 mg to aboRTIHOCHIG Y EPERIGIO S A5 aE YR AEIEBE T TE{o ™ pERNEDs 6 g, IYFERS0.001 mg
to 100 mg, aboutaddivieg dOtabauifiindg A iabsitit D £0 thag:dbsab i din2 Ssng. iMuttiglatdoses may
be administered gyring, {he:davr GRRASGIAIN AN FELAHMEIMIRIOR SesDL RIsdesmad ;@mlaﬁa?@geded,
ep

for example 2, 3 or 4 doses. Depending on the individual and as deemed a%rl_;)roprlate from atient's

physician or careﬂi@@??t%?}%é‘%‘?é&é" S fe T AR AN BF BOWHWETY REMT iR 8T8 Sescribed

herein. art; see for example, pages 202-209 of K.J. Guillory, “Generation of Polymorphs, Hydrates,

- Solvates, and Amorphous Solids,” in: Polymorphism in Pharmaceutical Solids, ed. Harry G.
30 Brittan, Vol. 95, Marcel Dekker, Inc., New York, 1999, incorporated herein by reference in its
entirety. Accordingly, one aspect of the present mvention pertains to hydrates and solvates of
compounds of the present invention and/or their pharmaceutical acceptable salts, as described
herein, that can be isolated and characterized by methods known in the art, such as,
thermogravimetric analysis (TGA), TGA-mass spectroscopy, TGA-Infrared spectroscopy,
35 powder 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 routine basis. Example companies offering these services
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30The amount of active ingredient, or an active salt or 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 Wejagireaied and the age and condition of the patient and wilgatimai@lydigsat the
discretion of the attend hysician or clinician. In general, one skilled in the. how to
extrapolate in vi\fgcgjaqt%%gﬁ%’%ga in ﬁémrlﬁg%%l@%ﬁ#?S%%ilbgﬁ?/ngﬁr%?\?r%héﬁé&%ggﬁ%ggﬁ%ﬁ%%?jsuch as
a human. In somérewe(Frrstaries; 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, IV, 2000143 10RSPC T 5aA0R/ABLGPR. 00! SmANRAYRS.THEIGNTS, bu

rather incorporate a variety of factors. Representative factors includé the type, age, weight, sex, diet
and medicaf conéplitst 6 BidpatsriethBosa et Oriseiigtase, the route of administration,
pharmacological considetatinng$uciras (e activity, efficacy, pharmacolcinetic and toxicology profiles

of the particular campour 91ﬁgﬂm%a%é}%%%ﬁh@uﬂwﬁﬁl@é@%mm%@'i%%é?n whether an acute

or chronic disease state Is being treated or prophylaxis is conducted or on whether further active
compounds are admini$fdi&d ?ﬁ?@lfel‘fﬁb‘ﬁ'%%e compounds of the present invention and as part of a
drug combinatiorflubhetdogi@kergdirnbaioyltventing d) disebsepontiitiofruitie evempounds and/or
compositiops of this invenfion: s seleeiedin gerordance with a variety factors as cited above. Thus, the
actual dosage 10regimen employed may vary widely and therefore may deviate from ap eferred
dosage regimen BHIBHEERA %i‘#?%ﬂ&a&}?mﬁyr)&?&aﬁ%'ﬂ%ﬁf-ﬁ HG¥% aegéeslgaaéolp@a?msé’#%ﬁtside
these typical ranges caposstested(amd; whéfé appropriate, may be used in the methods of this
invention.  Thedesired HOsE0MRY:CRRVARSHHIMBD RIEsRIRRL IS SiRole d0se:0pa8 divided doses
administered at apBropriate Intervals, for example, as two, three, four or more sub-doses per day.
15The sub-dose ftSelf may be further divided, e.g., into a number of discrete loosely spaced
administratiéns. The daétadosé-talrhe-dilided, especially when relatively large amounts are
administered as GgemRE-3NRIRRYIGSHIMEFOMSHR [P RHBRIS et R dcpait RelFIpisHIAIREE. If
appropriate, depending on individual behavior, it may be necessary to deviate upward or downward
from the daily dose indicated. 20The compounds of the present invention can be administrated in a
wide variety of oral and garenseketerosrdy deim ! ROMIPER BRI T IhBYenERNIE d6stREciPthat the
following dosagefesmssnayogasnprise, as the active component, either a compound of the invention or
a pharmac? tically acceptable salt, solvate or hydrate of a compound of the invention. For preparing
pharmaceutical compositions from the compounds of the present 25 invention, the selection of a
suitable pharmaceB¥EHINL &AM Sarrier can be either solid, liquid or a mixture of both. Solid form
preparations include powdetssriahletsfpikpreapsiles;caghetss supposittiiieSandkispeysible granules.
A solid carrier cagogleufggg(gf’rmgﬁ(wpstances which may also act as diluents, flavoring agents,
solubilizers, lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an

encapsulating mataeraPeuinC bimedarsebd rrrieaxhasesiaamctres YRRt Gfe with the
finely divided acti@engeand@Ipriorm 1 of the sodium salt of Compound 22 can be identified by its unique solid

state signature with respect to, for example, differential scanning calonmetry (DSC), X-ray
powder diffraction. (PXRD), and other solid state methods. Further characterization with respect
to water or solvent conient of the crystalline form can be gauged by any of the following
methods for example, thermogravimetric analysis (TGA), DSC and the like. For DSC, it is

30 known that the temperatures observed will depend upon sample purity, the rate of temperature
change, as well as sample preparation technique and the particular instrument employed. Thus,
the values reported herein relating to DSC thermograms can vary by plus or minus about 6 °C.
The values reported herein relating to DSC thermograms can also vary by plus or minus about
20 joules per gram. For PXRD, the relative intensities of the peaks can vary, depending upon the

35 sample preparation technique, the sample mounting procedure and the particular instrument
employed. Moreover, instrument variation and other factors can often affect the 2@ values.

Therefore, the peak assignments of diffraction patterns can vary by plus or minus about 0.2 °26.
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In tablets, the active component is mixed with the carrier having the necessary binding capacity in
suitable proportions and compacted to the desire shape and size. The powders and tablets may
contain varyinggsargentage amounts of the active compound. A 35 represeptativecasnowikin a powder
or tablet may contaif g0 2. (0. a0y E0 AN LG AL SEIPAIIK: SeniaiAndyisan would

know when amounts outside of this range are necessary. Suitable carriers for powders and tablets are
magnesium carbBRaTES hragmexide WOLYGUS 11rays e AYsyeebyobrres d siiafate iRl sugar,

lactose, pectin, dexipi,vatarh, ge{aéirnh}érzagﬁﬁmtdsn matkeyimedlqlhsgpmium eﬁquymethwfmhlulose, a
S&J#ﬁg M‘él%SPE@B%%‘{B@;SFiﬂ_&eﬁ%%,&%&w&ﬁtéﬁe

low melting wax, £a6ga butter, apd [0 o
formulation of the active compound with encapsulating material as ‘carrier providing a capsule in which

the active cOmpoHEFE SHALBF RWiBkS T EArHRRECH BEGFRIVAGRE B aT0erHES (R SRATR PS8 ociation
with it. Similarly, cachists=aptylpiengesmaseting Gtedeidlabletgs fOwdbysicebipspiesspillBpmathets and
lozenges can be ysedias solid ferms sifable Jararal administiatigio.. 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 10therein, as by stirring. The molten homogenous
mixture is then poured into convenient sized molds, &fidead to cool and thereby to solidify.

Formulations suitable for vagirmvdﬂlirgg&ﬁmhw&y&%%gﬁgg%% ﬁSSdli(—Jb, tampons, creams,
gels, paStes, foams or sprays antaining in addition to the_active inaredient such.carriers as are known

in the art to be appropriate. 15.5G4d ﬂoﬁﬁ“ﬁfrébﬁ?&ti%é"%ﬂﬂ@s sERtieheta98pEngions and emulsions,
for example, water or water-prapstene Biyeelisotuitiendattdsrexampleapasceral injection liquid
preparations can be formulated as so %‘8@&4&?&9?%&%@%@@(%%%!““ ON. Injectable
preparations, for example, sterile inje¢table aqueous or oleaginous suspensions may be formulated
according to the known art using suitaBRsWigsErEHgIeY Weti%g agents and suspending agents. The
sterile 20injectable preparation Fi@palsedhe: a: Stelibinjactablasal itiomnier sWspension in a nontoxic
parenterally acceptable diluent or sol\ en, 5%{ example, 3% as9lution i’@.}aﬁabgt_?nediol. Among the
acceptable vehicles and solvents thatl may bé employéd are water, Ringer's solution and isotonic
sodium chloride solution. In addition, stéfle, fixed oils are conventionally employed as a solvent or
suspending medium. For this {Wgse anyRlandiked allonay brempayedZkincluding synthetic

mono- or diglycerides. In addition, fatty, aci%s such as oleic acid find use in the prgparation of
injectables. The compounds agcordin J}i%nfhétypresent invention may thus be formylated for parenteral
administratién (e.g. by injection, for example bolus injection or continuous infusion) and may be
presented in unit dose fora%iR.BRMASMIRSEs PEEHREGnSHEITgASIAMal vl wne Fofusi O BOesdmmulti-dose
containers with an gdded preservalye, Fe Rharmaceyeal sompasiians suex fake such(arms as
suspensions, solutions, or emulsions in oily or aqueous vehicles and may contain formu atory agents
such as suspendifitadtamiilingcafriisraiepersinrdgemmertAftérhatively, the active ingredient may be in
powder form, obtained hyvasaptic:selatienlghsteniosalid-atby dyteRiatica frdtiael vtiars zfor

constitution, with a suitaple Veicle, £.8. with absorption of less than 0.25 % at 90% relative humidity.

Certain X-ray powder diffraction peaks for Form 1 of the sodium salt of Compound 22 are

shown in Table 2 below.

Table 2
Sodium Salt of Compound 22 (Form 1}
PXRD Peaks with Relative Intensity of 10%
or Higher (°28)
Peak Position (°28) Relative Intensity (%)
6.1 65
7.5 32
9.6 11
12.3 14
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35sterile, pyrogen-free water, before use. WO 2009/117095PCT/US2009/001688 Aqueous
formulations suitable for oral use can be prepared by dissolving or suspending the active component in

water and adeipoaasitablescolorants, flavors, stabilizing and thickening agepts; eéS 6RgneadsAgueous

suspensions suitable for oral use canbe-made-by-dispersing-the-finely-divided Sactive component in
water with viscous material, such as natural of synthetic gums, fesins, methylcellulose, sodium
carboxyrnethylcellulose, or other well-knowhstispending agen®. Also included are solid form
preparations which are intended to[be convgglgd, shordy beforgggse, 1o liquid form preparations for oral
administration. Such liquid forms include-solytionssuspensions-and-emulsigns. These preparations
may contain, in addition to the actiye 10cor'r%5‘c}nent, cojorants, %Igavors, stabiligers, buffers, artificial and
natural sweeteners, dispersants, thickenersi3sblubilizing agentd@nd the like. For topical
administration to the epidermis the {com Lt raiy ngqmvention may be formulated as
ointments, creams or lotions, or as ansdermal patch..C onts and-creams may, for example, be
formulated with an aqueous or oily base 15with the addition of suitable thickening and/or gelling
agents. Lotions may be Gormplated hithraenaguesus ordlytdboe anstallildiogeiErah dlsd s@ntain one or
more emulsifying,agents, SteaRilizing 3L R HISPELSINg-AHB RIS U HERIIAG ANRIIRYckeRiINg agents,
or coloring agents. Formulations suitable for topical administration in the mouth include lozenges
comprising activeAERFAI ARSI BHES o B L eRPBRE S AP erta S TP bl e Aty A% IES
20comprising thesaat venbogecianthicantitient hasdauchxas gelatiar difttglyeesinon saeposagnd acacia;
and mouthwasheg Gomarsing e AcHs oterientinASMIARIE IS, CAIIR! rom 13OMtNS oF
suspensions are applied directly to the nasal cavity by conventional nieans, for example with a
dropper, pipette dr¥gragifiniadopsiisatonsThag bacprovitensaldAgiebrur-dextaierit-1n-te latter
case of a droppessndipsti@nitis, mayba.achievethbythe-pstienid2badrainis phingrasappiepiate,
predetermined volyme of the saltion ot suspension, e gase otaspray, his may b achieved for
example by meaRs ot & mné}erlng afomlzmg Spray pump. dministration to’the splratorﬂract may
also be achieévedtiey mmEans pivalrasiiostbfarstetmtioninswhichethe atstive ¢hgfediebiis2pidlidedtin a

pressurized packgwith A SpRbIEsPrapPRIANL 5 dhEeRT BRUALS Oh TSR RREALIIME HIARELT
pharmaceutical compositions 30comprising them are administered as aerqsols, for example as nasal

aerosols or by inKHEHOR LR BR ERF R AR B aMpE ‘tpﬁ‘ht&%[ﬂscb@ﬁwa‘;r}eobﬁﬂ%‘ér,'?iopump
nebulizer, an inhalatiod3dphabattd?.& rebterdd ihakeno2il dnpeedei 4iih &l eonie kartmdiceutichkforms
for administration.of, the compounds:ef Ihe e QYR RTIORAS. AN ARIGSO AN R e REE BRI BT, DY

processes well known to the person skilled in the art. For their preparation, for examglzg,lsoolutions or

dispersionsié)f thébout 20.0 °, about 6.1 °, about 7.5 °, about 23.9° about 22.1 °, about 19.4 °, abou

about 14.5 °, about 12.3 © and about 9.6 °. In yet further embodiments, the crystalline form has
an X-ray powder diffraction pattern substantially as shown in Figure 9, wherein by
“substantially” is meant that the reported peaks can vary by about £ 0.2 °24,

In some embodiments, the crystalline form (Form 1) of sodium 2-{({1r,4r)-4-(((4-

20 chlorophenyl){phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate has a differential
scanning calorimetry thermogram compnsing an endotherm with an extrapolated onset
temperature between about 235 °C and about 250 °C. In some embodiments, the crystalhine
form has a differential scanning calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 243 °C. In some embodiments, the crystalline form has

25 a differential scanning calorimetry thermogram comprising an endotherm with a peak
temperature between about 237 °C and about 252 °C. In some embodiments, the crystalline
form has a differential scanning calorimetry thermogram comprising an endotherm with a peak
temﬁ:erature at about 245 °C, In some embodiments, the crystalline form has a differential
scanning calorimetry thermogram comprising an endotherm with an associated heat flow of

30 about 105 joules per gram. In further embodiments, the crystalline form has a differential
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35compounds of the present invention in water, water/alcohol mixtures or suitable saline solutions can
be employed using customary additives, for example benzyl alcohol or other suitable preservatives,
absorption enfanaess farincreasing the bioavailability, solubilizers, dispersamigsyWidno16ss
2009/117095PCT/US2009/001688 and others.and, .if appropriate .customary propellants, for example
include carbon d%ﬁfﬁéﬁ% &?g{%ﬁcgg? E%ﬂl%ur%sgﬁ E%%?ﬁé%ﬁgﬁé?fﬁ%ﬁfﬁgﬁ‘m%e%m%?hane, or
dichlorotetrafluoro@fsiansatiidstmeank batrthe srresoPRialFddsveti et P4 Eohfai a surfactant such as
lecithin. The dose of drug sxay b cantialabeRyyprovisimnoffmalertadatye-(Bn. foyag@ations intended
for administration {0, . LA RIRIN RS DEKAINGHIE BRsal AHIHIAN AL R.C QBAHA LK) oenerally
have a small particle size forexa p?é of the of er of'10 microns or less. Such a particle size may be
obtained by meapERHEWTP fHetrrbSRtifgY aselirid bl srieinirhtien bwiterrariata 'samnatlidrbie
adapted to give sustanrEnivelRasaofdhegdivesgictiertanayhirei@mployed. 10Alternatively the active

ingredients may be provifieth{ I B o' dyRANRL-OESXAMBIS B YHermLRIfe compolind

in a suitable powder base such as lactosé, starch, starch derivatives such as hydroxypropylmethyl
cellulose and pol§ANgRRFREONABFY PR oTlsHEIEHRSY B SohmE R Carres i Am a gel in the nasal
cavity. The powdértnsppesiitait aaly e piftisemeaninlinis dosenforfigior ékavhpiarnhcapsules or :
cartridges qf, €.9.0&lafRRF ISRISIALRARKS fom WO ICh AR ROMARH YR admiistered by means of

an inhaler. The pharmaceutical preparations are preferably in unit dosage forms. In such form, the

preparation is subdividet it THE s EsmihM §apBt SisHafe diaities of the active component.
The unit dosage fhionoobmiidpabkatedopieparatiohciubipagkagdcoimainingidisotate gitantities of
preparation, sucmmh@f&@%@@e@wﬂm?%@ N vigls R1ROARPALIS $n4Vsar the unit

dosage form can be a capsule, tablet, cachet, or lozenge |ts§ f, or it can be th(iéaf%ro rialte fnumber of
any of these in pACKSGREFEIRE Svs 1 RR RAEBPREH S0 & SN LG RN R IGuigs for
intravenoud admiGistratioh 22rexp refprmd: ¢enddoositiohs. ERharlo mpfsu idsme cordigigneotshecinvenfion may

~ optionally exist ag,phsuimacavticaliywraseeriabiesalisnsiuding Pharmaceisaluacgeptable acid
addition salts pregglred frgg}z pharmaceutical% acclsgt le Ir(w)on-to iC cidl‘soinclugrgrggglrelorganic and
22 : :

. . mpo confaining one pr ruore crystaily rms,other {ha . .
organic acids. Repregelr"\]fa e ACTHYRCHIR, BUE are hot findited o, acetic, Bénzénestifonic, benzoic,

camphorsulfonic esiridireene nésalfopihadichlorsaleficofapetied 32 sarke, Rotavehiy BRivamiEppuric,
hydrobromic, hydsgehlariesigrtnionicr astissumateicomalic.gaanselic39y/maethanesulbanicaeucic, nitric,

(_)xahc, pamgic, p?%%tli]%ﬂg% E)or&cl)dsrggﬁ{l&asol%%é%% _Iflrlc, tartaric, oxalic, p-tolu_enesulfonle and the .
_ like. Certain'compounds of the present invention which contain a carboxylic acid functional group may

optionally exist as pharmaceutically acceptable salts containing non-toxic, pharmaceutically
acceptable metal cationg apth&atipnsderieekid mvenganietasas. .Reprasentatyvennetaisdinalude, but

are not imited o, AR SAEAEHT UL, RARGSIL ARSI, ROt lee ARhife like. In
some embodime the p arn{aceutlc I accepta’bfg metal is sodium. Representative organic bases
include, but are n%ﬁ)liﬁ#ﬁé&f&“ﬁ@ﬁ?’aﬁﬂﬁé"m}?ﬂk}?%é%%l%‘ﬁ?ﬁﬁé[‘ﬁ?i‘ﬁfhﬁﬁﬁ@)ﬂdéﬁm&%&ine (2- WO
2009/117095P CTnikmiz 001 G k6B {alre thirterasino) ethiph 4xteller diffainn)ienzoate pabimhine,

diethanolamine, ?%%9&9%%&9@9&99&0&%1)}, and other solid state methods. Further
((2R,3R,4R,5S)-6-(methylamino)hexane-1,2,3,4,5-pentaol), procaine (2- (diethylamino)ethyl

4-aminobenzoate AT B dFERRS S AR RETteR GoR Rt Bl ST¢sRLne ST fiRRdy FiBERtge, et al |
Journal of Pharmageutictth fidmeag, iidhddd S EQatw) | cinborpegatedSieraily Dy (i6iaie REE imdidentirety.

The embodiments;Qf e pEesamt INYeNIRRHRGICR SNALY SAUPRINAHPRALANS A Y. SHRPAKNS

selected from the following group and pharmaceutically acceptable solvates and hydrates thereof:
30 rate of tem%egraturg cgangé? as wrg?as sample Iv)repara 1on technique and the pa.rt%u{ar

instrument employed. Thus, the values reported herein relating to DSC thermograms can vary
by plus or minus about 6 °C. The values reported herein relating to DSC thermograms can also
vary by plus or minus about 20 joules per gram. For PXRD, the relative intensities of the peaks
can vary, depending upon the sample preparation technique, the sample mounting procedure and
35 the particular mstrument employed. Moreover, instrument vaniation and other factors can often
affect the 2 & values. Therefore, the peak assignments of diffraction patterns can vary by plus or

minus about 0.2 °28, For TGA, the features reported herein can vary by plus or minus about 5
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sodium 2-(((Ir,4r)-4-((diphenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate; 10sodium
2-(((Ir,4r)-4-(((4- chlorophenyl)(phenyOcarbamoyloxy)methyocyclohexyl)methoxy)acetate; sodium
2-(((Ir,4r)-4-((do feerophenyl) (phenyOcarbamoyloxy)methyl)cyclohexyl) methoxglasesaiesssodium
2((ran-(@ 1EfprspienehepaamaYaong by coleImeonlasREls,.

magnesium 2-(((Ir,40-4-(((3- fluorophenyl)(phenyl)carbamoyloxy)meth I)cyclohexyl)methoxg)a etate;
potassium 2-(((Ir,%—W=@@W%Fﬁﬁﬁ@ﬁﬂ?lf@ﬁﬁ@%é%ﬁ‘ﬁaﬁ%?ﬁm SrAeHXFEHB N etate;

and 20calcium 2-+(d kg2 (Brm can be gauged by, for example, dynamic vapor sorption (DVS). The

fluoropheny (o ey scABRIORENGNCIOhe Sy DDA EE AlS:escr TR AGIAALITon salt

may be obtained as the direct products ‘of compound synthesis. In the alternative, the free base may
be dissolved in a%ﬁ‘i’i%‘l@%&ih?gﬁ{e&'i’ﬁ]&‘ﬁing the appropriate acid and the salt isolated by evaporating
the solvent or otherwise separating the salt and solvent. 25The compounds of this invention may form
solvates with standard low molecular weight solventspgiag methods known to the skilled artisan.
Compounds of the present invention can be r‘nn\mrte_d_tolp.t&dxugs;ﬂlae-xezmlgro-drugs" refers to
compounds that have been modified With spedificBHEREP §IGHBPRABWA in the aft and when
administered into an individual these (reigps thdetiga fiotrarsforvatieivtoaime the 30parent
compound. Pro-drugs can thus be viewgg as compounds of the invention containipg one or more
specialized non-toxic protective.groups used in a transient manner-to-alter-or tg-eliminate a property of
the compound. In one generalld&Hect] g ro: GRIGPAHET SREH WWEFWE thfacilitate oral absorption. A
thorough discussion is provided in T. Higueheanpedk StekestiReoldpigSasxowe); Delivery Systems Vol.
14 of the A.C.S. Symposium Series; angdin.Biorgvgrgible gibfzarriers in Drug Design, ed. Edward B.
Roche, American Pharmaceutical Assiociation and Pergamon-Press, 1987 _hoth of which are hereby

incorporated by reference in theirShtirdtig v Berko AR BOSBRTINS00bD 688 The

embodiments of the present invention|incikide.s nsexhisct of ¥othueinga Phzsmdaceyitical composition for
"combination-therapy" comprising admiﬁ( least one compound according to ajwy of the compound
embodiments disclosed herein, together with at least one known pharmaceutical dgent as described

herein and a pharmaceutically acceptable 5carrier. It is noted that when the PGI2 receptor
modulators are utilized asagtivaighediepisiiRsapbasn acadtital comprgiisnhihhsergraingt intended

for use only p huhans: QLIRS danhuman mammeisaselesd.JeaeRt Aduangas R the area
| 850 |

of animal health-care mandate that consitleration be given for the use of active agents, such as PGI2

receptor modulatdhs, BSFtherrosmeafindst Grek periiageriodian itk a8 ansf di<drte! 3A Companionship
animals (e.g., cats, dogs;eetan)ang piivestoftikdininaisy exgthecays bk dienss dstpeiad ZEhdge of

ordinary skill in the art are r g{l credited with. understanding the utility of such compounds in such
settings. YDRAPEEANE LS T eg e
anle

Compeund 22 Crystalline Form
PXRD Peaks with
Relative Intensity of 8% or Higher (°26)
Peak Position (°28) Relative Intensity (%)
8.9 8
10.8 19
11.9 29
15.2 9
16.4 49
16.8 63
18.9 84
20.3 34
20.7 62
21.5 100

15
One aspect of the present invention is directed to a crystalline form of 2-(((1r,4r)-4-(((4-
chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexylmethoxy)acetic acid having an X-ray
powder diffraction pattern comprising a peak, in terms of 26, at about 21.5. In some
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151t 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 ofiigegarticuiar formula, pharmaceutically acceptable salts of goppaunts afsthe particular
formula as well as oléliates and/or hz}fpratﬁe)gn qgagr;g%naceuti%arll it%%cgﬁ)tab{? salts of compcgti(ngns of the

o i R the art that hydrates are a

particular formula: 115 a0 URd&ret60d by 4 parson or20ordinary oki
subgenus of solvites.of 26 Ehebeonp8 indsohtkamdmsnsithemisallomfam bemintstrateedia wide

variety of oral ang; parapiealAosagsimS il Pe.aBPasenLiRiess skiladdn 189 arkihghthe

following dosage forms may comprise, as the active component, either a compound of the invention or

a pharmaceuticaffPdestn Re<ayrags Branioass Sy APt ARFRoPOR RIS SAmDERBES FiPrdles
25and solvases ofethe @¥ipounads 0f tHendvsntian. ahdrtheiresaltedintfindtuseaslinte fomediates in the

manufacture of p%ﬁ%&ﬁ&@#?ﬁﬁ%@%%&%‘%& %&% LRrggegures for iB,aa‘%ixh%lﬁB‘i’.:%@e%MQ@.&U,itab'e
hydrates and solvates, outside those mentioned hereéin, aré well known to thoseé in the art; see for
example, pages 20230098 K JncuniotpbedBsesatis o B bnysrphas mykrat e doidHiesishd
Amorphous Solidgaitdfi SRR e, i Rhaye1acesticalSalids,aeuitany, Ged0Riitinnbiehds, Marcel
Dekdker, Inc., New, yiork, 1999, Incosparated Nerejn by referance dnJis enliiel Aseardinly,pne aspect
of the present invéntion pértains to hydrates and so Vates o compounds of the présent Avention
and/or theirlphardeandatioaKaceepradsicdifisiaratseibuvagirethaindannbeliz6lateebanid 2 °.

characterized by m&t@ﬁ&kmm Bothe iyl 8I6R, aﬁo&hmmgsfafwm@ma%e@dym {E%‘ﬂ),xg.@%mass
spectroscopy, TGA:-Lpfrared spectroscopy, 35powder. X-ray djffraction (PX Karl Fisher titration,
high resolution X &5 |ﬁtré‘£io§, gﬁgufﬁlgﬁﬁ%gaﬁ"é%%%%@gggg ?:oor’ﬁnr]%erscal%l%gﬁ;ﬁﬂjé’? fiat provide quick
and efficient servicEmdupniaestrinsnbrisotiatitess sivavnyoliges dh whoeitdy basisntshmnpleewnipinies
offering these seryicRFo RO 1L999RE1{W52008/001688 include Wilmington PharmaTech
(Wilmington, DE), Avantium Technalogies (Amsterdam) and. Apiuit (Gr ich, G1). The
embodimenit of the pre%‘esﬁﬂﬁ%rhﬁ%ﬂ]gfﬁt rdggecg\?tea}}}ngom‘ﬁiﬁgﬁgwc’)’ég)ﬁg@%nore 5solvate or hydrate
selected from thecfﬁjﬂ@mﬁﬂglgmiwl)cartgg@ﬁjmﬂn(((ﬂmﬂg&ﬂo«f@yl)methoxy)acetic acid has a differential
chlorophenyft(phenyfirarhameuipxnmeshvficysiohexyiinelhmenacetatea byehateied ong@dium 24((l

r,4r)-4-(((3- fluorophenyjt nyftcarb I th exyftmethoxy)acetate hydrate;
10magnesium 2- ﬁ??&%ﬂ%?‘%ﬁ“o%%%@%%%@@%ﬁ%pn‘?oy|8xy§n‘%ré‘ oy#é:)efcfb 5§§¥%/rtﬁglfﬁoxy)acetate
isopropanol SO|V4§§W@§&S‘§W@%K€‘FW}%-‘«(@’“M thermogram comprising an endotherm with an
fluorophenyft(pheryisaskamayieapanathy dcysiahexyl) thosnaerlisie o opsnelsalwaieand
I5calcium 2-((r 4443 Juorophenyiphenyicarnameyloxmelhvigygloheximethoxy)acetate
isopropanol solvate. Certaln sGlvates an ylglragtres of C mpégun s of the preserﬁ’t Invention are
described in Exaﬁqmam{rﬂy}z%qx_ ¢bpig 12H°C and about 136 °C. In some embodiments, the crystalline

form has a differential scanning calonmetry thermogram comprising an endothermn with a peak
temperature at about 129 °C. In some embodiments, the crystalline form has a differential

25 scanning calorimetry thermogram comprising an endotherm with an associated heat flow of
about 109 joules per gram. In further embodiments, the crystalline form has a differential
scanning calonmetry thermogram substantially as shown in Figure 26, wherein by
“substantially” is meant that the reported DSC features can vary by about + 4 °C.

In some embodiments, the crystalline form of 2-(((1r,4r)-4-({(4-

30 chlorophenyl){phenyl)carbamoyloxy)methyl)cyclohexyDmethoxy)acetic zcid has a
thermogravimetric analysis profile substantially as shown in Figure 28, wherein by
“snbstantially” is meant that the reported TGA features can vary by about + 5 °C.

The crystalline form of 2-({(1r,47)-4-(({(4-
chiorophenyi)(pheny])carbamoyioxy)methyl)cyclohexyl)methoxy)acetic acid, Compound 22,

35 described herein, can be prepared by any of the suitable procedures known in the art for
preparing crystalline plolymorphs. In some embodiments the crystalline form of Compound 22
of the present invention can be prepared as described in Example 1.115. In some embodiments,
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CRYSTALLINE FORMS A further aspect of the present invention pertains to a crystalline form
(Form 1) of sodium 2-(((Ir,40-4-(((4-

chlorophenyfigahanvfiearzamoyloxy)methyftcyclohexyftmethoxy)acetate (themsostivimmatkof
25Compound 22). For of the spdium saltof Compoungd 22 can be identified, by its unique solid
state signature wi hef S(s%iéré? {Sﬁoﬁpgfénrﬁ%fgé?f?e?r%ﬁ% esnférﬁvﬁf%orég?gr%&%rf&ar(%gﬁ, )?L%{r%ay powder
diffraction (PXRDYys¥mtnefrmnssnd diatenAing gee Funfief¥palRa&Trasir e fespedtidwater or

solvent content abthe crysipdine founteapdengrugedidinacyoéttedeloing: crethis feratample,
thermogravimetric analysis 1GR3 AN e ke, EALRRG, s 0 Haawe hahifedsimRgalures

observed will depen(? upon sample purity, the rate of temperature change, as well as sam

preparation fechRig e BiNiRE RIS AT TR RRPERHsTSh T Aystathiee veamed fepBred Berbin
relating to DSC theregkamentian vary by plus or minus about 6 C. The values reported herein relating
to DSC thermograms can also vary by plus or minus about 20 joules per gram. For PXRD, the relative
intensities of the peaks can vary, depending upon the 35 sample preparation technique, the sample

mounting proceduPEBeRfigns bapfriptae fortateatermsiol g Ivrsrabirentetument variation and other
factors can often affect Thep2&atalnesntibh digfererdindep eakpassigmmenis ok diffragtighnpdbterns can vary

by plus or qy’nus @Qr%q}Odf?s’éggmvg%((gpgg/j,_@%gSPCT/U82009/001688 For TGA, the features reported
herein can vary t% plus or minus abouf 5°C. The TGA features reported herein can also vary by plus or

minus about 2% FETSREEH RIS HEA BTy X AT BT S AR VATE ey R e FPER R AR &PE &tion with
respect to hygrostemicityiab heciystalime.form can be gauged by, for example, dynamic vapor

sorption (DVS). The DVi3 featuras ieRORE dhoRSHEINGAR YA Bk BIHSh MRS RROW R ralative
humidity. The DVS features reported herein can also var%by |Lﬁ or in%,lg1 ab%ut 50/(1 wfeight change.
72 bhL e

The physical propettfé O Esih2t: aPtHE LodiaRt S 4 o PEEHIRNG S

afe sSufmariZed’in Table 1
below. Tablé | SGahymuBHI2 of Compound 22 (Form 1) TGA Figure 11 <0.1% weight loss below about

(200 C DS(; Figure 11: extranolaiechansel ImpeRkEs: 24 & Crneadrthaimdeaatie e stussxr45 C
maximum); associated heat flow 105 3/ E%D %’g re 9: Peaks of10% relative intepsity at 6.1, 7.5,
0 125 15, TORD B0 S5 DA% b g o, ot 81 dbout 5 or o0k 697 By
weight of Form 1 of the sodium salt of Compound 22.
In some embodiments, compositions of the invention include Form 1 of the sodium salt

20 of Compound 22 and a pharmaceutically acceptable carrier.

The present iﬁvention further provides compositions containing the crystalline form of
2-(((1r,4r)-4-(((4-chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetic acid,
Compound 22, described herein.

25 In some embodiments, the compositions of the invention include at least about 1, about
5, about 10, about 20, about 30, or about 40% by weight of the crystalline form of Compound 22
of the present invention.

In some embodiments, the cormpositions of the invention include at least about 50, about
60, about 70, about 80, about 90, about 95, about 96, about 97, about 98, or about 99% by

30 . weight of the crystalline form of Compound 22 of the present invention.

In séme embodiments, compositions of the invention include the crystalline form of

Compound 22 of the present invention and a pharmaceutically acceptable carrier.

35 PROCESSES OF THE PRESENT INVENTION
The present invention is directed, inter alia, to processes and intermediates for the

preparation of cyclohexane derivatives that are useful in the treatment of: pulmonary arterial
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Figure 10: absorption of < 0.25% at 90% relative humidity 10 The small weight loss observed in the
TGA data suggests that Fox 1 of the sodium salt of Compound 22 is an anhydrous, non-solvated
crystalline formgﬁmfaa&thermogram further reveals a melting endothernpaithbsamomnaetat about 243

C. DVS data for staII ItQ als Iow
hygroscopicity, Wt%ﬁ r%/sorpt REgng(%g%[‘]:‘;%/o a%n&ﬁ%%\a% cbartﬁ%?gwggﬂglé%‘(ﬁ%iﬁgfw der

diffraction peaks W@%ﬁﬁ@ﬂfflﬂ‘ib@%ﬁi???é%l?%fa@@m%@ﬂlgr@@ﬁ%n‘“ﬁe?%éfz BN, Table 2
Sodium Salt of Comnounrdidy (EaunhkyiP ¥XREpPeaks spithe-Retat)yelntensiteos-dQ%soe Bigher (20)

Peak Position (2 ve Inte it b5 Fioant venons or
2009/11709?PC$%UF%S§I2%09P 00168 X‘%’ﬂ%& Hingithttosts (PCrh PRH Sith Gnificant

capillary involvement; platelet aggregation; coronary artery disease; myocardial infarction;

transient ischemic attack; angina; stroke; ischemia-reperfusion injury; restenosis; atrial

fibrillation; blood clot formation in an angioplasty or coronary bypass surgery individual or in
an individual suffering from atrial fibrillation; atherothrombosis; asthma or a symptom thereof;

a diabetic-related disorder such as diabetic peripheral neuropathy, diabetic nephropathy or

10 diabetic retinopathy; glaucoma or other disease of the eye with abnormal intraocular pressure;
hypertension; inflammation; psoriasis; psoriatic arthritis; rheurnatoid arthritis; Crohn's disease;
transplant rejection; multiple sclerosis; systemic lupus erythematosus (SLE); ulcerative colinis;
atherosclerosis; acne; type 1 diabetes; type 2 diabetes; sepsis; and chronic obstructive
pulmonary diserder {COPD).

15 The processes described herein can be monitored according to any suitable method
known in the art. For example, product formation can be monitored by spectroscopic means,
such as nuclear magnetic resonance spectroscopy (e.g., 'H or (), infrared spectroscopy,
spectrophotomnetry (e.g., UV-visible), or mass spectrometry, or by chromatography such as high
performance liquid chromatography (HPLC) or thin layer chromatography.

20 In some embodiments, preparation of compounds can involve the protection and
deprotection of various chemical groups. The need for protection and deprotection, and the
selection of appropriate protecting groups can be readily determined by one skilled in the art.
The chemistry of protecting groups can be found, for example, in Greene and Wuts, Protective
Groups in Organic Synthesis, 3rd Ed., Wiley & Sons, 1999, which is incorporated herein by

25 reference in its entirety.

The reactions of the processes described herein can be carried out in suitable solvents
which can be readily selected by one of skill in the art of organic synthesis. Suitable solvents
can be substantially nonreactive with the starting materials (reactants}, the intermediates, or
products at the temperatures at which the reactions are carried out, e.g., temperatures which can

30 range from the solvent's freezing temperature to the solvent's boiling temperature. A given
reaction can be carried out in one solvent or a mixture of more than one solvent. Depending on
the particular reaction step, suitable solvents for a particular reaction step can be selected. In
some embodiments, reactions can be carried out in the absence of solvent, such as when at least
one of the reagents is a liquid or gas.

35 Suitable solvents can include halogenated solvents such as carbon tetrachloride,

bromodichloromethane, dibromochloromethane, bromoform, chloroform, bromochloromethane,

dibromomethane, butyl chloride, dichloromethane, tetrachloroethylene, trichloroethylene, 1,1,1-
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19.4 27 20.0 100 22.1 29 23.1 16 23.9 31 One aspect of the present invention is directed to a
crystalline form (Form 1) of sodium :
2-(((Ir,40-4-((sechleraphenyl) (phenyl)carbamoyloxy)methypcyclohexyl) mepaaxyjageiaiadaving an
X-ray powder diffraction pattern comprising a peak..in terms of 20, at about 20,0, In 5some
botiments, (HE LSRRG ol oL b e B oo ge, e
of 20, at about 61241 sEmebesdirAEhteroivezengsthlffbasre Nl heRz#aS powder diffraction pattern
comprising a pedkoiBriehios AtRthalaheetiAtatmndre it iutiosamen erabbstinemsotae, crystalline
form has an X-ray powder difftaction, pattes &%mfﬁﬂd%%‘ PSR ILIENS QL0 ?? ARMILAQ,Q and
about 750 In some em%ogllments, the crystalillne orm 10has an X-ray powder d(f raction pattern
comprising & pedRd i RRYPEIY; at about 20.0 , about 6.1 , and about 7.5 In some embodiments, the

crystalline form has an $titeyeptaceidiifs aciiode pitheti-oamEsingua ipdalt i arpadicakzd) | gt about
200, about 6.1 o 30GU! {5 0O 238 BRAULAA Lt AR 9k SROUE 2L.RACAROHL,143, In some

embodiments, the crystalline form has a : gﬁpowder diffraction pattern’Comprising a peak, in terms
of 20, at 15aboutistrdensbirebdimebeiheslictyisne 839! dpbiedora mdbdtreyac! dmstvba.1 , about
14.5 , about 12.Ztiencaboe)bO:buty yetivrtder. embodiments, the crystalline form has an X-ray powder

diffraction pattern substanfially, 38 SRRWRIREIGNIEO vy RETSIRRmsUDSIARHIRIY HismeaNknat the

reported peaks can varY by about 0.2 '20. In some embodiments, the crystalline form (Form 1) of
sodium 2-(((Ir, 4rJRARETE" SBERbropHERYTShérifEaT A oy ioXyTHIBRATE CloHEX TR ) acetate
has a differentiabsganuoiRgpoaiarin2dme tivemeisgrem -bowmpt Sibgtam eld oth elwholi tkbaug! ektsbgplated
onset temperatugeemskyam@}baahﬁsé%y%ﬁ about,250, G4 S ARG SMPALIMENS.he ysialline form

has a differential scanning, calorimetry thermogram comprising an endotherm with an extrapolated
onset temperatufE Y SBOEY 94 3 e e ER R S B B O RIS & ool Rb Fo Fri AR I8Y Mifential
scanning cddloriméteydhermogragtycowiprising an endotherrn with a peak temperature between about

23|7 Cand agout 252 Csd&%qﬁp%mﬂﬁék%%ﬁ%@ﬂﬁigf%swy%@é%ﬂﬁl@@%&&dﬁﬁ(%m%%f,agni?g

ca orlmetryt ermogra omp an enaother | ak temperature at t . In some
botmonte. 1 R e B ey RSP En y TLE B Commrising
endotherm with &trshysoridid-naamifowrsf Boalboehiidhijodieshidmonramithilpiwetidinvbediments, the

crystalline form hasna-lifferentialiacetamide, N-methylformamide, acetonitrile, dimethyl sulfoxide,

20 propionitrile, ethyl forate, methyl acetate, hexachloroacetone, acetone, ethyl methyl ketor_ze,
ethyl acetate, sulfolane, N,N-dimethylpropionamide, tetramethylurea, nitromethane,
nitrobenzene, or hexamethylphosphoramide.

Suitable hydrecarbon solvents include benzene, cyclohexane, pentane, hexane, toluene,
cycloheptane, methyleyclohexane, heptane, ethyibenzené, o, m-, or p-xylene, octane, mdane,

25 nonane, or naphthalene.

Supercritical carbon dioxide can also be used as a solvent.

The reactions of the processes described herein can be carried out at appropriate
temperatures which can be readily determined by one skilled in the art. Reaction temperatures
will depend on, for example, the melting and boiling peints of the reagents and solvent, if

30 present; the thermodynamics of the reaction {e.g., vigorously exothermic reactions may need to
be carried out at reduced temperatures); and the kinetics of the reaction (e.g., a high activation
energy barrier may need elevated temperatures).

The reactions of the processes described herein can be carried out in air or under an
inert atmosphere. Typically, reactions containing reagents or products that are substantially

35 reactive with air can be carried out using air-sensitive synthetic techniques that are well known

to one skilled in the art.
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WO 2009/117095PCT/13S2009/001688 scanning calorimetry thermogram substantially as shown in
Figure 11, wherein by "substantially” is meant that the reported DSC features can vary by about 4 C.
In some embedipanis: e crystalline form (Form 1) of sodium 2-0(1r,40-4u{@es2009/001688
chlorophenyl)(phenyl)carbamoyloxy)methypcyclohexyll)metho cetate has a, dynamic yapor
5sorption profile substa%tfgfpf gyggsqﬁ\%\r}&ﬁt?h}%gﬁﬁemfoﬁv %}?}éﬁ%%éh vgﬁtr@%t?glﬁ/'%s mear?% that the
reported DVS fe&asrate cHrcudey w5pmambo Getaivysefarrsisdmagiyn or formadismel e BIBmHIRMHES the
crystalline form (Redmidi)ief sadium 2-(((Ir,40-44(4-
chioropheny(pheny oy N KBNS IObe SAMEINGHBERIGIS Ao A e megiaet e

W Su

analysis profile substantlaﬁ as shown In Figure 11, wherein by 10"substantially” is meant that the

reported TGA fedfiftdy ¥ahromisBifa8tutc 8548, PhosprRECARd AN TS PRI FOAMO TS JeftAs
2-(((Ir,40-4-(((4- Mf@@ﬁ@y&}(@kt@ﬂﬂﬂ@aﬁbﬂmwOxm)meﬁtmcyﬂlﬁhwfbﬂ?eﬂﬁﬁky)aﬂlﬁiﬁwlfbhﬂsodigm
salt of Compound. 2, eseRRNCLGIR aMRE RIERAHSH R AN AL McKiabig piagRckisgs known in

the art for preparing crystalline polymorphs. In some embodiments Form | of the sodium salt of

15Compound 22PEBHTI9E prdpBratois s BFSEPTHAEa R BIe E b DA 8B BFBREEHbrm 1 of
the sodium salt of Compgaintlea eainddaipiejsaretydsoidatingionyistaltinges paiussusalily do&Gdmpound 22,

containing gne of;more ciystallingsfarus aihes hankormd, insame gm%qmsﬁtmgmés of the

sodium salt of Com&gund can be prepared by recrystallizing crystalline sodium salt of Compound

22 can be
22, containing oriB° BBt St HIMHE S MESRHET HER 9B B e SV ¥R B¥Ebmpound 22.
A further aspect ofzthgaprdsentdagdmtiors pelrtadns dtkex ciegstallidelibmmofodi(filamd Pethssium salts

(((4-chlorophenyQphgny bearbameviormsthyhavelehexdinetomaceticseidiiGompeund 22). The
crystalline form of Compound 22 of the present invention ¢can be identi |e§,§g |t§ft§un| u%solld state
AL T "

signature with reSEEP 37t BERhS R AT ERt S LE EATATHERY BB AAEF diffraction

(PXRD), artd otherdsolidistatie areitvo iis! Fartbinmhadasteszatior itrabpectint. watenbr solvent

content of the crystallinederm saRbadaresadRy.pay ofithedellowingsmethods for example,
thermogravimetric analysis TGAL%G%&%%]% Ehe like. For DSC, it is known. that the temperatures
ple purity,

observed will depend updh°Sam LA ARG & Snah g &S Well'as sample
preparation techisfepaecemiersthé psteticidemins tregh entremisio g dnd fias cHRIgEI B IPEpottEe K8rein
relating to DSC theemag s caN0sRINobYIP bisRIpReiMS HeRit-aHe: chheivalyesneaparted herein relating

to DSC thegmograge ¢an also,vaty bY.plus, ot s, aboyt 20;(oules EFram. RRLEXRR the relative
intensities Of the peatf<s can vary, depending upon ﬂ@sanfp?e preparation er(I:Thnlque,.t e sample
mounting procedi@rerensts SBLitBYRate amHHEert ARSSRIBMAFISY SAr VI REGRTES e tFiMB AR HeriBition and

other factors canspétes affachtiprér ¥rbas mihereforeytheqeak-assighments of diffraction patterns

can vary by plus or minys about 0.2, 20..Far TGA the features report rein gan. van.by plus or
minus about 5 WO 200%333?63@%@215?6 eg(%l 578({):%% E:SS’Cf::re'IQ eze(éﬁG%g?Eg%E%e%n?e%orterd hherei.n can also
vary by plus or nfii#tRansheRes RSIGHTERERtE HRENS R RenfisTaoisamsp A RTar o thatHe r
characterizagion wiheigspetintonbygrasconicityrotthaianysatcilinenthine can g dugediy, ofohexample,

dynamic vapor serption (Viskfe.Rivsisabpropering ofhe. srvaialing Jompiof GRmARURA 22 of the
present invention are 5summarized in Table 3 below. Table 3 i ] )
reaction can also be conducted such that the product of the reaction contains a chiral center that

is substantially inverted relative to a corresponding chiral center present in the starting materials.
Resclution of racemic mixtures of compounds can be carried out by any of numerous
30 methods known in the art. An example method includes fractional recrystallization (for
example, diastereomeric salt resolution) using a “chiral resolving acid” which is an optically
active, salt-forming organic acid. Suitable resolving agents for fractional recrystallization
methods are, for example, optically active acids, such as the D and L forms of tartaric acid,
diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid or the various
35 optically active camphorsulfonic acids such as B-camphorsulfonic acid. Other resolving agents
suitable for fractional crystallization methods include sterecisomerically pure forms of B-

methylbenzylamine (e.g., S and R forms, or diastereomerically pure forms), 2-phenylglycinol,
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Crystalline form of Compound 22 TGA Figure 26: Insignificant weight loss below about 128 C DSC
Figure 26: extrapolated onset temperature: 128 C; endothenn peak temperature: 129 C (maximum);
associated heghfhaw 19893/ g PXRD Figure 27: Peaks of_?.. 8% relative intangity abde9:%0.8, 11.9,

15.2,16.4, 16.9, 18.9 2%]3 20.7.and 21.5 2 e cvRgHNsigRificant weight loss observed in the
Thoth h )

TOA datn sugge e e i ShrEde TR entdune, SIS KRN E At SIS

anhydrous, non-soigteti€rystalline form. The DSC thennogram further reveals a melting endotheiin

with an onset at about m&@f@eBEM%ﬁmmmwdgindﬂ%&e&@maeak&fwmm@iystalluiﬂex facedf .
compound 22 of 1ie, BISRRChIDY UGN, SHeWP D, T aﬂl&%&g&i RsLGRRRA R Cystalline

Form PI<RD Peaks with Relative Intensity 6f 8% or Higher eak Position (211) Relative Intensity
(%) 8.98 10°8 19°9/Yent sompysptign can be determined by one skilled in the art.

Compounds of the invention can also include all isotopes of atoms occurring in the
intermediates or final compounds. Isotopes include those atoms having the same atomic number
but different mass numbers. For example, 1sotopes of hydrogen inchide trittum and deuterium.

Compounds of the invention can also include tautomeric forms, such as keto-enol

10 tautomers. Tau.tomeric forms can be in equilibrium or sterically locked into one form by
appropriate substitution.

Upon carrying out preparation of compounds according to the processes described
herein, the usual isolation and purification operations such as concentration, filtration,
extraction, solid-phase extraction, recrystallization, chromatography, and the like may be used,

15 to isolate the desired products.
Example processes and certain intermedtates of the present invention, are shown in

Scheme X below, wherein each substituent of the compounds depicted are defined herein.
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16.4 49 16.8 63 18.9 84 20.3 34 20.7 62 21.5 100 15 One aspect of the present invention is
directed to a crystalline form of 2-(((Ir,4r)-4-("4-
chlorophenyl)ahanyhearbkamoyloxy)methyl)cyclohexyl)methoxy)acetic acigdayiygoamnoftcsay powder
diffraction pattern comprising a peak, in terms of 20’Sc earhbeo t21.5. In some WO
2009/117095PCT/US2009/001688 embodiments, the crystalline form has an X-ray powder diffraction
pattern comprising a peak, in terms of 20, at about 18.90. In some embodiments, the crystalline form
has an X-ray powder diffractiop pattern comprising g geakm.terms of 20, at about 21.5 and about
18.9 In some embodiments E;thLe grystalline dorm has an X powder diffractign pattern comprising a
peak, in 5terms of 2G-at about 21.50 &Rfdbiiﬁolg,t 20.7. In some embodimeﬁtle;IHe stalline form has
an X-ray powder difffgction péifern comprising a peak, in s of 29_at aboyit 215 , t18.9, and
about 20.7 . In some embodiments, the cRfstalline form has an X-ray powdeRgiffractiorrpattérn "
comprising a peakyY#erms of 20, at aboy1.50 about 18.9 , about 20.7 , about 1G9, 0, about 16.4,
about 20.3, about 11.9 and about 10.8. In some embodiments, the crystalline 10form has an X-ray
powder diffraction pattern comprising a peak, in terms of 20, at about 18.9 , about 20Q.7 , about 16.9 ,
about 16.4 , about 20.3 , about 11.9 , about 10.8 , about 15.2 and about 8.9 . fn yet further
embodiments, the crystalline form has an X-ray powder diffraction patterms\ujﬂs\tan;i lly as shown in
Figure 27, wherein by "substantially" is meant that the reported peaks can vary §a out 0.2'20 15In
some embodiments, the crystalline form of 2-((( 1 r,40-4-(((4- v
chlorophenyD(phenyDcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid has a dffferential scanning
calorimetry thermogram camprising an endotherm with an extrapolated ®nset temperature between
abou_t 120C and abomﬁt*él@ébombo 'ments,_the crystallin@’ﬁo& 1p5-2 differential gcanning
calorimetry thermogram tcomprls n epdotherrn with an 20extrapolated onsmpggyl;e at about
128 C. In some embodients, the Erystaliine fdtth has R? : OR®

(I (ux)

One aspect of the present invention pertains to processes, such as that exemplified by
Scheme I (supra), that inv-oIvc compounds-of Formulae T, (D), OV, (V), (VI), (VID), (VI
and {IX) or salt forms thereof, wherein: :
R!is selected from C,;-Cs alkyl, aryl and heteroaryl; each optionally substituted with one
10 or two substituents selected from: C,-Cs alkoxy, C,-C; alkyl, aryl, C,-C; haloalkoxy, C-Cs
haloalkyl and halogen; and
R? is selected from: H, C;-Cs alkyl and aryl; wherein said aryl is optionally substituted
with one or two substituents selected from: C;-Cq alkyl and halogen;
. R®is C,-Cs alkyl;
15 R® is selected from: C,-C; alkylarylsulfonate, C,-Cy alkylsulfonate, arylsulfonate, C,-Ce
haloalkylsulfonate and halogen;

R’ is a first leaving group;
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a differential scanning calorimetry thermogram comprising an endotherm with a peak temperatUre
between about 121 C and about 136 C. In some embodiments, the crystalline form has a differential
scanning calosimetsy,themnogram comprising an endotherm with a peak taroparatureoatsapout 129 C.
In some embodiments, H}E: crystgll&qe fo nré%ljggﬁ g dlifferential 25scanning calorimetry thermogram
comprising an endotherm With an associ eat flow of about 109 joules per gram. In further
embodiments, the crystifhi tonsicheasion affeiditn Srarehimy Raurmethermogram substantially as
shown in Figure 26, Wh&rﬁlﬁbp&cﬁwbsham@ddw fisnesstibaithaiseported:RSC: teatty sscabeyaty by

about 4 C. Inso e emb ents th YSta% aI'OJ}g?) 9! §rcg(ﬂLéQ %41%)mahon dnha single

30chlorophenyD(p ny car y)methyl)cyclohexyDmet cetic acid has a

oxy)a ,
thermogravn%etn%“&ﬁ’é!?@% &?JYH%T %@bé’ﬂéﬁﬂ%\f@%@%ﬁdﬁﬁﬁ“ﬁﬁ@ﬁ@%@ Phdrehresyr Sairstadtialy” is
meant that the repededeIoAfaaily esioanneatynby Moot pdEded sepeifechy ystallimesiombleof
2-(alr,46-4-(((4- cf) d%fgcn 5g‘k<&h€%&ﬁ%@&%l@%mﬂmg>@ L@J}m'?mﬁm%x &9@1&%%

Compound 22, 35 ereln can be prepared by any of the suitable procedures known in the

art for preparing 6?9%&5&“%"@6%6?%%‘ F8sdimé eﬁ'ledl%e%tthhgﬁ%Mhﬁ?éW?ﬂ Bty Ppound 22 of
the present invenjioarcahdagcprépanest dsscésdibedh)fobExample ETLIBONBSON®E)eMbodIgnts, WO
2009/1170%PCWﬁ?QMBB%@@%&ﬂﬁcﬁrmm@@eémgfpg%n%q0%%“9{Jbﬁ&%%%%ateua}sentlon can

be prepared by hearing crystalline Compound 22, containing one or more crystalline forms other than
the crystalline forfATBH g ARG RAY K h%"ﬁr‘é‘géﬁ?"iﬁ%fﬂ%‘ﬁ CHFRDHTS LB TNEHRES TP Bfstalline
form of Compouns@gaidhapresénhistvidationpoamibé. prepapedniy thecrystaliming ¢ nystadlineed
Compound 22, copiainingNg Mma'eahpfalline forms other than the crystalline form of Compound
22 of the present invention. Compositions ontalnlng Crystalline Forms of the Present Invention The
present invention further provides compositions containing the crystalline form 10(Form 1) of sodium
24(1r,40-4-({4- cHproyser8gpphenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate, the sodium
salt of Compound 22 depgtihed hereiidn Semecmlrdiments.4e eopprsiions.ohihe gvention
include at least a?out , @gbout 5, about 10, about 20, about 30, or about 40% by weight of Form 1
of the sodium salt & ipound 22. In some embodiments, the compositions of the invention
include at least about 50, about 60, about 70, @bout 80, about 90, about 95, about 96, about 97, about
98, or about 99% by weight of Form | of fﬁ’e,&é@a al~qf Compo%’ud 22. In some
embodiments, compositions of the inventionnnclufothe odium salt 20of Compound 22 and
a pharmaceutically acceptable carrier. e presentinveritionrfuri@er provides compositions
containing the crystalline form of

2-(((2r,40-4-(((4- chIorophenyI)(phenyl)carbamoyloxy)nféEhyl)cycIohexyl)methoxy)acetic acid,

Compound 22, descnb&d het;:e n. Zglate ne £ rgg}pnodlsrylerr]ésétme cc% OSIEIOP 0of the javention include at
least about 1, about 5 u%ia about 5 out %?) of a outgjo y weig tm?th e crystalline form of

Compound 22 of the present invention. O

1O
RZ’ 0\)LOR5

20 (1)
or a salt form thereof; with a hydrolyzing agent to form a compound of Formula () or a sait
form thereof.
In some embodiments, R’ is aryl, optionally substituted with one or two substituents
selected from: C-C¢ alkoxy, C1-Cs alkyl, aryl, Ci-Cs haloalkoxy, C;-Cq haloalkyl and halogen.
25 In some embodiments, R’ is aryl, optionally substituted with F or Cl. '
In some embodiments, R’ is 4-chlorophenyl.
In some embodiments, R' is 3-fluoropheny!l.
In some embodiments, R? is aryl optionally substituted with one or two substituents
selected from: C;-Cq alkyl and halogen.

30 In some embodiments, R? is phenyl.
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In some embodiments, the compositions of the invention include at least about 50, about 60, about
70, about 80, about 90, about 95, about 96, about 97, about 98, or about 99% by 30weight of the
crystalline forpnoofo@eimpesind 22 of the present invention. In some empothimantssaesmpositions of
the invention include th%cr Sé%lrlxilgngoré%sok ) %H%ﬂ%ﬂ 22 of the present invention and a
pharmaceutically accepta?) e carrler._I%S FfRQ_ ESSES OF THE PRESENT INVENTION The
present invention is dirdBEo@sARIEIRENS BrotéshiosoahdyhtBrisabratdardrihis repivhtion of
cyclohexane derivativesnthahasmbispinin, thddfetimept-ofl; (Rilmpinaky; arteRials MWutyl. :
2009/117095PCT/US299/001688 hvpertension (PAEN; icionathic A Jatilial RAHIRAH, agsociated

with: a collagen vascular diseasé, a congenital heart disease, portal hypertension, HIV infection,
ingestion of & dri G ESBRIFS HeRCHBLF HEPRGIHBUHO TP A8 SRR S Oary
veno-occlusive disdasei¢P¢@D)ar puindarhikyicapidlarfienangiechiciosibrikl Cidid; BARmmstissignificant
venous or Scapillgry, inaeqent; plptelet AageaRion; ARNACAIEIMEIRERSEpApACAIAlL infarction:
transient ischemic attack; angina; stroke; ischemia-reperfusion injury; restenosis; atrial fibrillation;
blood clot formatf3f ?}F‘éﬁ?‘%ﬂﬁ]@ﬁﬁ@sﬁ/w&ronary bypass surgery individual or in an individual
suffering from atrial fibrikkabornr; catheintbromixosidscdstihpraot & spayptom thereof; a diabetic-related
disorder sugh as diabetig perinharalperoRathy -SRI DRI RN Agiahsglic retinopathy;

glaucoma or other disease of the eye with abnormal intraocular pressure; h gertension; inflammation;
psoriasis; psoriatic arthfti& PRETAIBIER S A G PEHIRACTHE S PR rejection: multiple
sclerosis; systemic lupuBherythem atosusn{Bie) o Ufoerativél Eptitis; zdthirdsoierasiy; cache oryipe iy
diabetes; type 2 dighetgs: meRsjz:_Rd cPrapiGeRRIUAMEe RUmeoNYiso e ARk 2 The
processes described hereiﬁ canb monLtored aecor in%ito any stuitaglenrg\eﬁod nown in the art. For
example, productTSMRESh B B R A By D e D L P T AN A SN TR S S g netic
resonance EpectrésedpytieliprorDic) (Mffaked Speetiodespynidpdetvoph etometrle (erepioniilvisible), or
mass spectrometgyQy hyrehramatogtapmyysdshiandigh performance liquid chromatography (IIPLC) or
thin layer chromatography. ZOIQ some em edsl;o en %,Og{gﬁ?£§giggnof compounds can involve the
protection and deprotec I0R Of Various chemica groups? & need for protection and deprotection, and

the selection of appropriaseprsretiigaioupssehisbecraritity VEteiHTRE b6 ARISKAIREd in the art. The
chemistry of protecting grestps savdigdatinde forvexainpiaisds Sreene engpiikiigaRroigeli veesioups in

Organic Syqthesis, 3 g '1:-9 WiIeX & §ons, 1999, which is incorporated herein by 25reference in its
4 wei [}.o oTufmﬁa d water. . . X . .
entirety. he reattions of the processes described herein can be carried out in suitable solvents

which can be readily selEStEdHHoM e 645RAT HhEBRE HYaHiE aypitielsrnangraae §61%1td can be
substantially nontaagtive withhib e siatingeMali@iiald dreasiasis jkiitel intenaeadiates, or products at the

temperatures at which the.(GaHAN% RIS SRRSO & GamlEruaeIAlUERACD AR, 0JARGR from the

solvent's freezing temperature to the solvent's boiling temperature. A given reaction can be carried out
in one solvent or ®Hixilire-of more than one solvent. Depending on the particular reaction step,
suitable solyents for a parieanieridtionstepreange selecteoht n sempeembodishenty) f€actions can
be carried out in the absence of solvent, such as when at least one of the reagents is a liquid or gas
35Suitable solvents can include halogenated solvents such as carbon tetrachlaride,

bromodichloromethane JiFSH BRRBFSHEHS AR BPE AR SREIRT, Oéﬁ%%?é?ﬁﬁrﬁberﬂg%qﬂ‘&r%%gﬂ‘?ane,

about 70 °C.
In some embodiments, the reacting is carried out at a temperature of about 50 °C to
30 about 60 °C.

‘The reacting of 2 compound of Formula (fIT) with a hydrolyzing agent can be optionally
carried out in situ following the reacting of a compound of Formula {IV) with a compound of
Formula (V) in the presence of a base to form a compound of Formula (IEX), without substantial
purification of the compound of Formula (HI).

35
Mkylatian Step
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dibromomethane, butyl chloride, dichloromethane, tetrachloroethylene, trichloroethylene, 1,1,1- WO
2009/117095PCT/US2009/001688 trichloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane,
2-chloropropage.;b@xafisierobenzene, 1,2,4-trichlorobenzene, o-dichlorobanzensiietreiekhenzene,
fluorobenzene, fluorotrlcitllllor%rsn%tllgggq}!1 ué%nﬂr%g{&q] rEQ@Qes fro%oggflugg%rp&ttpg?Fg%gmn
tetrafluoride, dlchlorofluoror% ane, chioro rometh ane, tri uor Hane

1,2- dlchlorotetraf@g?ethane 5and hexafluoroethane. Suitable ether solvents include:
dimethoxymethane, tetrahydrofuran, 1,3-dioxane, 1,4- dioxane, furan, diethyl ether, ethylene glycol
dimethyl ether, ethylene glycol diethyl etiter, diethylene.glycol dimethyl ether, diethylene glycol diethyl
ether, triethylene glycol dimethyl ether, anié?)le r t-methyl ;‘ er. 10Suitable protic solvents can
include, by way of example and without limgation, water; methandl,~ethanol, 2-nitroethanol,
2-fluoroethanol, 2,2,2-trifluoroethanol, ethylene glycol, propanol 2-propanol, 2-methoxyethanol,
1-butanol, 2-butanol, i-butyl alcohol, &butyl alcohol, 2-ethoxyethanol, diethylene glycol, 1-, 2-, or 3-
pentanol, neo- pealt)alsalcmhﬁlthﬁr@ﬁmyﬁ@mml diethylene glycol monomethyl ether, d|ethylene glycol
monoethyl ether, CYC'O%XS 0 tbS 0}413:5?}‘09125 akple E’Le%r ‘.)'% eath o 30115&'1 Et%{%”% fojygnts can

include, by way of example an WI'[ out imftation, tetrahydro n, N, imethylformami

N,N- o|.methylau:et%rrﬂméu Huehthatlegreddians, @4@?&?%% ﬂm%wrm&n%mﬂkom Ci-Cs
1,3-dimethyl-2-imittazetididonepid; mathylpyrrolidinone, formamide, N-methylacetamide,
N-methylformamide, acﬁﬁqpé%ﬁﬁ&eéi%ﬁm' i“léoxiﬁﬁ’a%ﬁ’%ﬁ%ﬂm% &*sz%ﬁf{}é‘éﬁa@?&@ﬂtﬁ%ﬁtate

hexachloroacetone, acetone, ethyl methyl etone, ethyl acetate, sulfolarie, N;N -dimethylpropionamide,
tetramethylurea, Hﬂ?b?ﬁ%?ﬁ%“ﬁﬁf@ﬁ%‘ﬁﬁ@ﬁ@e%f‘?féxgﬁ%ﬁ%%ﬁ%bﬂ%ﬁn?&@ Suitable hydrocarbon
solvents indlude benzer€ icgclohdixdne, pentane, hexane, toluene, cycloheptane, methylcyclohexane,
heptane, ethylbe@glgggsn% B 98%85\%&9{%}%&1@%9 25nonane, or naphthalene. Supercritical
carbon dioxide can also be used as a solvent. The reactions of the processes described herein can
be carried out at appropriate temperatures which ‘gan be readlly determined by one skilled in the art.
Reaction temperatures will depend on, for e';éam dheaelting and boiling points of the reagents and
solvent, if 30 present; the thermodynamics of thle reactio )., vigigrously exothermic reactions may
need to be carried out at reduced temperatures’? and the k|net|cs of the reaction (e.g., a high activation
energy barrier may need elevated temperatures). e reactions of the processes described herein
can be carried out in air or under an inert atmosphere. Typically, reactions containing reagents or
products that are SasHRTRRKFSBREET SRR UiP B edMed out using air-sensitive synthetic
techniques that are well known to one skilled in the art. d~VO 2009117095PCT/US2009/001688 In
some embodiments, preparation of compounds can‘%QyBLve the addition of acids or bases to effect, for
example, catalysis of a desired reaction or formation of saftforms such as acid addition salts. Example
acids can be inorganic or organic acids. Inorganic acidg/include hydrochloric 5acid, hydrobromic acid,

sulfuric aC|d phosphorlc acid, and nitric acid. Organic acids include
wherein:

R® is selected from: C;-C; alkylarylsulfonate, C;-Cg aikylsulfonate, arylsulfonate, C,-Cs -

haloalkylsulfonate and halogen;
in the presence of a base to form a compound of Formula (III) or a salt form thereof.
In some embodiments, R' is aryl, optionally substituted with one or two substituents
20 selected from: C,-C; alkoxy, C;-Cs alkyl, aryl, C,-Cs haloalkoxy, C,-Cs haloalky! and halogen.
In some embodiments, R' is aryl, optionally substituted with F or CL
In some embodiments, R' is 4-chlorophenyl.
In some embodiments, R' is 3-fluorophenyl.
In some embodiments, R? is aryl optionally substituted with one or two substituents
25 selected from: C,-C; alkyl and halogen.
In some embodiments, R? is phenyl.
In some embodiments, R® is tert-butyl.

In some embodiments, R® is halogen.
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formic acid, acetic acid, propionic acid, butanoic acid, methanesulfonic acid, p-toluene sulfonic acid,
benz,enesulfonic acid, propiolic acid, butyric acid, 2-butynoic acid, vinyl acetic acid, pentanoic acid,
hexanoic acidyheptaneigsacid, octanoic acid, nonanoic acid and decanoic agigybrampledases include
lithium hydroxide, sodiupqsh %rgrﬁ%girge%%gs%qm“g %roxide, 10lithium carbonate, sodium carbonate,
and potassium carbonate. Some example strong bases include, but are not limited to, hég_roxide,
alkoxides, metal amidedn segtarmyerisestsnietaiabivprlifiide 8 anahenylafniide Rrskert Rikbxides
include lithium, seeliwd and potassium salts of methyl, ethyl and (-butyl oxides; metal amides include
sodium amide, potassium amide an ith ramide; [I;])%jr.id s inglyd dium hydride, potassium
hydride and lithium _hydr%seo;ni%eérrl]%)ﬁnéeta S’dylgll%rﬁaﬂé?égebg %%kc(: u eiss%éf} r%%ﬁ%%gﬁﬁg’%géa% of methyl,
ethyl, n-propyl, i-BF8BY, n-butyl, t-butyl, trimethylsilyl and cyclohexyl substituted amides. ~ The
compounds described hetelaseamire asymimelie:{6.gadiavihgenby@he@iiegtiantoernirss)p!dlbf

stereoisomers, sgh, 3 EREIIGETR A0 daSle eSS NIERASd e lhaRUsRindicated

Compounds of the present invention that contain asymmetrically 20 substituted carbon atoms can be
isolated in opticalyAetRie BPYRETCTEHE SN AEH LRGP HER B SPaBse B Rl ettt B RS from
optically active staktingdeaiarialamieldhowmérhihenan, sudhlasityy Mesbliidicopodydeankc mixtures or by

stereoselecfjve S%Qx‘i@ﬁﬁﬁiﬁine dﬂ%ﬂfyﬁ%ﬁ‘é‘%ﬁ@ﬁpﬂﬁﬁ:‘é@}l@gﬁﬁfﬁén can be stereoselective such that any
: ne, A I 1.

given reaction starting with one or more chiral reagents enriched in one stereocisomer forms a product

that is 25also enriched i &7ee SEEbadiRgtarerinss B4R AR LR bRt A% ted such that the product of
the reaction substantiallin setedrsbmEnmnmohe ehirél o8ntets gresént in the starting materials. The

reaction can also be congleted;such thatibe.pRushol e reactenseniains R chiaterntasthat is

substantially inverted relative tg a corresponding chiral center present in the starting materials.

Resolution of rac8PHPHKGHTEE 8P B SIS e 8h 58 4T ied out by any of numerous 30methods
known in thEsart. An exdmpleesstivdonmntiute sfrdrtionaprecrystafiizatigns(for example, diastereomeric

salt resolution) using a "GhisakresNIRgRCIG: VAGR!S aneRticMMAGINE, salt-forming organic acid.
Suitable resolving agents for fracgof?al repr%stalli attion rtnethqu are, for. exam I%, optically active
acids, such as the D andC Y0fRE Sf AR S i ety itarHEN AL HibEh Y Sy aRtaric acid, mandelic
acid, malic acid, lactic abidaretbrebedhivuds 35optalisiacfithe ecinmpiist of Fomivladiys isubhcalslyst is
P-camphorsulfonigagigh OhatresaiMing agents suitable for fractional crystallization methods include

stereoisorngrically pure forms of pmethylbenzylamine ., Sand R forms, or diastereomerically pure
forms), 2-p§énylglycinoll,fn\Sl%eﬁﬁgg%ﬂ%@%ﬁg@ﬁ)?ﬂ&%%%ocfggguﬁgroeirgggﬁtrllﬁzséﬁ (t—:'% r?ﬁ%?ysgy
N-methylephedrigogddresyretiylamine, 1,2-diaminocyclohexane, and the like.  Resolution of

racemic mixtures can algosbaeCanniadnntdyahdianao & aelumpaaskedomthamoptcalaastve
resolving agent (%b%' t(ﬁi,rﬂ(ij;ro eigzzo}/lphenylglycine). Suitable elution 5solvent composition can be
ille e

determined by one s hihe art, Compounds of the invention can also include all isotopes of

atoms occurring in the iftéfFie anitedBrtinkecorip st testomeunth e firetre SEVatortks g the

same atomfs numbeutlaut Wifferent mass numbers. For example, isotopes of hydrogen include tritium
and deuterium. Compougnds of {ne JPY ERHEN. S8 ¥ SRNE HOP JAIOMERSIAER$uRHAR @5 Kiigzenol
optionally carried out in the presence of any suitable solvent, readily selected by one skilled in
the ari. Example solvents include polar to moderately polar solvents or high boiling solvents
such as N,N-dimethylformamide (DMF), N,N-dimethylacetamide, toluene, acetonitrile,
30 propionitrile, tetrahydrofuran and N-methylpyrrolidinone.
In some embodiments, the solvent comprises toluene.
In some embodiments, the solvent comprises a mixture of toluene and water.
Tn some embodiments, the solvent comprises a mixture of approximately equal parts by
weight of toluene and water.
35 The reacting of a compound of Formula {IV) with a compound of Formula (V) can be

carried out at any suitable temperature, readily selected by one skilled in the art.
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10tautomers. Tautomeric forms can be in equilibrium or sterically locked into one form by appropriate
substitution. Upon carrying out preparation of compounds according to the processes described

herein, the usgal is@latiaRsand purification operations such as concentratiopg filfretigsn@xaction,
solid-phase extraction, recrystallization,, shiomategraphy, and.ihe, ke may,he haed, Iptadsplate the
desired products. Example processes and certain iftermediates of the present invention, are shown in
Scheme | below, #RE#ineach substituent of the compounds depicted are defined herein. WO
2009/117095 Rt.". NH OuiRatheRAH¥i)RnN, IhRZaRi2OHspotidameath Haperu )by @dut -5 °C to
PCT/US2009/001688 O-BL' NO R2

5 In some embodiments, the reacting is carried out at a temperature of about 0 °C to about
15 °C.
In somie embodiments, the reacting is carried out at a temperature of about 5 °C to about

15°C.

10 Carbamate Formation Step

The present invention further provides processes for preparing compounds of Formula

vy
o
O
1o OH
av)
or a salt form thereof; wherein:
15 R! is selected from C;-Cy alkyl, aryl and heteroaryl; each optionally substituted with one

or two substituents selected from: C,-Cs alkoxy, C,-Cs alkyl, aryl, C,-C; haloalkoxy, C,-Ce
haloalkyl and halogen; and l
R? s selected from: H, C;-Cs alkyl and aryl; wherein said aryl i1s optionally substituted
with one or two substituents selected fronmy: C,-Cs alkyl and halogen; '
20 comprising reacting a cormpound of Formula (VI):
)
RL, J

i
R2

VD)

R?

or a salt form thereof; wherein:
R’ is a first leaving group;

with a compound of formula (VII):

HO
OH

(VD)

to form a compound of Formula (1V) or a salt form thereof.

25

In some embodiments, R' is aryl, optionally substituted with one or two substituents

selected from: C,-Cq alkoxy, C,-Cg alkyl, aryl, C,-C¢ haloalkoxy, C,-C¢ haloalkyl and halogen.
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(IV) 0 OR5 (V) OH R2 (VII) 00 Rt" N 00N 00 0jLOHOj-LOR5 R2R2 (1) 0 Rt, N 00 0 R2JLOO m0
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WO 2009/117093 PCT/US2009/061688

In some embodiments, R" is aryl, optionally substituted with F or Cl.

In some embodiments, R' is 4-chlorophenyl.

In some embodiments, R' is 3-fluorophenyl.

In some embodiments, R? is ary! optionally substifuted with one or two substituents
selected from: C,-Cs alkyl and halogen.

In some embodiments, R? is phenyl.

In some embodiments, R is halogen.

In some embodiments, R’ is chlorine.

In some emﬁodiments, R’ is heteroaryl.

In some émbodiments, R’ is benzotriazol-1-yl

Tn some embodiments, R is imidazol-1-yl.

It some embodimenﬁ;, R' is 4-chlorophenyl; R is phenyl; and R’ is imidazol-1-yl.

In some embodimehts, R! is 3-fluorophenyl; R? is phenyl; and R is imidazol-1-yL.

The reacting of a compound of Formula (VI) with a compound of Formula (VI1) can be
optionally carried out in the presence of any suitable solvent, readily selected by one skilled in
the art. Example solvents include polar to moderately polar solvents or high boiling solvents.
such as N N-dimethylformamide (DMF), N, N-dimethylacetamide, toluene, acetonitrile,
propionitrile, tetrahydrofuran and N-methylpyrrolidinone.

In some embodiments, the solvent comprises acetonitrile.

The reacting of a compound of Formula (VI) with a compound of Formula (VII) can be
carried out at any suitable temperature, readily selected by one skilled in the art.

In some émbodiments, the reacting is carnied out at a temperature of about 35 °C to
about 1G5 °C.

In some embodiments, the reacting is carried out at a temperature of about 45 °C to
about 95 °C.

In some embodiments, the reacting 1s carried out at a temperature of about 55 °C to
about 85 °C,

In some embodiments, the reacting is carmied out at a temperature of about 65 °C 1o
about 70 °C.

The reacting of a compound of Formula (VI) with a compound of Formula (VII) can be
optionally carried owt in situ following the reacting of a compound of Formuia (VIE) with a
compound of Fofmula {1X)) in the presence of a base to form a compound of Formula (VI),

without substantial purification of the compound of Formula (VI).

Acylation Step
The present invention further provides processes for preparing compounds of Formula
(V1)
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One aspect of the present invention pertains to processes, such as that exemplified by Scheme |
(supra), that involve compounds.of Formulae (11), (lll), (1V), (V), (VI), (VII), (VIII) and (IX) or salt forms
thereof, whergif:2ug9/1175051S Selected from C1-C6 alkyl, aryl and heteroarylicgagkaplipaalty substituted
with one 10or two substituents selected from: CI-C6 alkoxy, CI-C6 alkyl, aryl, C1-C6 haloalkoxy, CI-Cs
haloalkyl and halogen; and R2 is selected from;,H, G1-C6 alkyl and aryl; wherein said aryl is
optionally substituted with one or two substituents setagtetdtom: CI-C6 alkyl and halogen; R5 is
C1-C6 alkyl; 15R6 is selected from: CI-C6 allcylarylsulfgnate, C1-C6 alkylsulfonate, arylsulfonate,
CI-Cs haloallcylsulfonate and halogen; R7 is a first Iea@ing group; WO
2009/117095PCT/US2009/001688 R8 is a second lea¥bg group; and MG is a metal cation or a cation
derived from an organic base. It is appreciated that certain features of the invention, which are, for
clarity, described P EBREEFE&lEFite embodiments, may also be provided in combination in a
single 5embodiment. C&\vesgedicdfario(s-featlybsmef ahéhirvmatidrsasihiohcanly fobiitetddywvidestribed in
the context of a sipglg aRRdimeni.RawMHsPE AIRyided senaratal oE it amawiRbIR:
subcombination. All combinations of the embodiments pertaining to the chemical groups represented
by the variaBles (82! BOPPERARs, Ris, tc. R8 and M) contained within the generic chemical
formulae described her&hisfeteescdrfipie HIIG,-@W kK nd\ayl wher@itl zid oI pateh{lX setrsisgrdcifically
embraced by the pigsenbinvertinndusiasiteach-and, Ryanysanbination was individually explicitly
recited, to the extent thaf,such combinations embrace compounds that result in stable compounds
(i.e., compounds that c%h Bé érgfé‘:fae‘a?%ﬁré)fj&terized and tested for biological activity) 15Hydrolysis
Step  The presenpisvantiotiyrovirsuitef timuproc8bses for preparing compounds of Formula
(J1): 0 N 00 10)'LOH R -

“NH

18

(VIH)

or a salt form thereof;, with a compound of formula (IX):

O

R8 A R7
x)

10

wherein:
R® is a second leaving group;
15 to form a compound of Formula (VI) or a salt form thereof.
In some embodiments, R’ is aryl, optionally substituted with one or two substituents
selected from: C-Cs alkoxy, C,-C alkyl, aryl, C,-Cs haloalkoxy, C,-Cs haloalky! and halogen.
In some embodiments, R’ is aryl, optionally substituted with F or Cl.
In some embodiments, R’ is 4-chlorophenyl.
20 In some embodiments, R’ is 3-fluorophenyl.
In some embodiments, R? is ary! optionally substituted with one or two substituents
selected from: C,-Cs alky! and halogen.
In some embodiments, R? is phenyl.
In some embodiments, R’ and R® are both halogen.
25 In some embodiments, R and R® are both chlorine.
In some embodiments, R’ and R® are both heteroaryl.
In some embodiments, R’ and R? are both benzotriazol-1-yt

In some embodiments, R” and R® are both imidazol-1-yl.
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R2 or a salt, solvate or hydrate thereof; comprising reacting a compound of Formula (HI): 0 N 00
OLORS5 R2 HP 20( or a salt form thereof; with a hydrolyzing agent to form a compound of Formula (1)

or a salt formyheseats 17¢0s 1IN some embodiments, R.' is aryl, optionally sulstitwedomith.@ne or two
substituents selected from: C1-C6 alkoxy, 1-CH %lkyl [ |1~ 1-C halgal Y, gﬁsCGha[Qalkyl and
halogen. 25In some em%'osafﬁgr'ﬁg?%m%lé’rg, lcs)ptfonc'afﬁg)/ g'Lyf’b’s%tdstsé%emt al[—lléggﬁ (%T In s%?w%’é) embodiments,
Rl is 4-chloropheydat'sbifie embodiments, R' is 3-fluorophenyl.  In some embodiments, R2 is aryl
optionally substituted withsene arivarsnbsiuepisselpried: ROmM phelyG Gralky Langt hadagen. 30In some
?_Ey?h WO 2009/117095PCT/U52009/001688 In some embodiments, Rs is

[

embodiments, R%niﬁ“dﬁ’%
tert-butyl. In some embodiments, 11' is 4-chlorophenyl; R2 is phenyl; and Rs is tert-butyl. In some

embodiments, le is 3-flubtb e A R R BAEH A RS (¥iertbasamrRa R paFeRkhg BN be
any suitable reagentorrapdilyrdleatedizprse skifadyinuthslbsrtvenx armdile sebfchdrobyizisigiag ents

include bases sugf g5 BN SRS AR aesk NSRS RIS avsh % uschlorg acid

trifluoroacetic acid and formic acid; lithium salts such as , LICI, LIBE4, LICF3CQO2, LiISO4, LINO3,
LICF3S03 and litfiihPprolaiatmoiamaarts St phiedieedplas o i etmre &mi¥daiments, the
hydrolyzing agenpispaiiase. ditnysaifoexesnbotiméptsyrthisdhydeolyzing agent is an alkali metal

hydroxide. I some embodiments, the, Oydralyzing.aasRis.sodinmgydroxide.  The reacting of a

compound of Formula (111) with a h%/adrolyzmg aﬁent can be optionally carried out in the presence of
any suitable solvent, reddify G&B8RF Gy e EMEGTRAE A %ﬁ?&@%ﬁ%ﬁ&fﬁ%ﬂa@@amo
moderately polar sotieénts arahyghibbitingrsalverissdih aBcted by one skilled in the art.

In some embodiments, the reacting is carried out at a temperature of about 35 *Cto
about 105 °C.
15 In some embodiments, the reacting is carried out at a temperature of about 45 °C to
* about 95 °C.
In some embodiments, the reacting is carried out at a temperature of about 55 °C to
about 85 °C.
In some embodiments, the reacting is carried out at a temperature of about 65 °C to

20 about 70 °C.

Salt Formation _
The present invention further provides processes for preparing salts of compounds of
Formula (H):

25 (i)

and solvates and hydrates thereof;
comprising reacting a compound of Formula (EI} with a salt-forming reagent to form a saltof a
compound of formula (IX).
In some embodiments, R’ is aryl, optionally substituted with one or two substituents
30 selected from: C,-Cs alkoxy, C;-C alkyl, aryl, C,-Cg haloalkoxy, C;-Cs haloatky! and halogen.
In some embodiments, R' is aryl, optionally substituted with F or CL.
In some embodiments, R' is 4-chlorophenyl. '

In some embodiments, R' is 3-fluorophenyl.
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15N, N-dimethylformamide (DMF),N,N-dimethylacetamide, toluene, acetonitrile, propionitrile,
tetrahydrofuran and N-methylpyrrolidinone. In some embodiments, the solvent comprises toluene. In
some emboding gy thayeplvent comprises a mixture of toluene and waterpcr/us20d6He9iBRe

embodiments, the solvent comprises a mixture of approximately equal. parts by 20weight of toluene
and water. The reac w?ﬁr%ef ‘gmlggérﬁeéﬁﬁ o?slégfrlrﬂ%Pgnah{ Wfﬁﬁxéu f%éld“r'g%y%?ﬁﬁrigg%{\t!b éc’ﬁﬁu %%S carried out
at any suitable tesrlseedtiive: foddisllodrsctéaltsyrone skilled in the art.  In some embodiments, the

reacting is carried out atraséaparaiikenf adeupéayC to about 90 C. 25In some embodiments, the
reacting is carried out af a temperature of ?ﬁ?s%—égg tg about 80.C. . _In some embodiments, the
reacting is carried out at a?empera Ure or about 40 C to about 70 P In some embodiments, the
reacting is carried out alstainpEbatiFess Roéit-Becrrbend el kel The reacting of a
compound of Formula (bkpmitenddyishkalyZingsagRnhtandag-apianalkcarisdmlbinisitu following the

reacting of a compound ﬁf Formula lvg \Q/it a.com und of rsrg%la VQ indhe.presence of a base to
form a compound of Formula I?ﬁ) \?vé{ﬁ’oﬁts’suﬁ);tan?%%g%rff%cgzg?%n of the gomplou'nd of Formula (111). 35

Alkylation Step WO 203915595 P €720 GoTo0 e B rHE SrEdeRTing EAsTn UItAR R b Gides
processes for prefatiogntetiipoun e anfchoaiactalyoRbRD{m) ok arssdidoniiheneailonbiessin: 5121

is selected from Q@ﬁ}ﬁ@@@ﬁgb&h&ﬂg&%ﬁ%ﬁ.each optionally substituted with one or two
substituents selected from: C1-Cbalkoxy, C1-C6 alkyl, aryl, CI-C6 haloalkoxy, Ci-C6 haloalkyl and
halogen; and In some embodiments, the solvent comprises an alcohol such as ethanol, n-propanol,

isopropanol, n-butanel and the like.
In some embodiments, the solvent comprises isopropanol.
In some embodiments, the solvent comprises a mixture of isopropanol and water.

5 The reacting a compound of Formula (IT) with a salt-forming reagent to form a salt of a
compound of formula (I1) can be carried out at any suitable temperature, readily selected by one
skiled in the art.

In some embodiments, the reacting ts carried out at a temperature of about 10 °C to
about 70 °C.

20 In some embodiments, the reacting 1s camed out at é. ternperature of about 20 °C to
about 60 °C.

In some embodiments, the reacting is carried out at a temperature of about 30 °C to
about 50 °C.
In some embodiments, the reacting is carried out at a temperature of about 40 °C.

25
Pharmaceutically Acceptable Salts

Some embodiments of the present invention pertain to pharmacentically acceptable salts

of compounds of Formuta (II):

30 In some embodiments, R' is aryl, optionally substituted with one or two substituents
selected from: C,-Cy alkoxy, C,-Cs alkyl, aryl, C-C¢ haloalkoxy, C,-C; haloalkyl and halogen.
In some embodiments, R’ is aryl, optionally substituted with F or Cl.

In some embodiments, R' is 4-chlorophenyl.
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leis selected from: H, C1-C6 alkyl and aryl; wherein said aryl is optionally substituted with one or two
substituents selected from: CI-C6 alkyl and halogen; and 10le is C1-C6 alkyl; comprising reacting a
compound of fw@resdaddx 0 R1, 11 NO OH R2 (110 or a salt form thereof; withraseqmawad of Formula
(V): 0 OR5 (V) 15Where|[|nn: 1 %A;S se%lg i%%%m: C%-C? alkylarylsulfonate, C1-C6 alkylsulfonate,

arylsulfonate, CI-C6 ha oasﬂ?fﬁs?ﬂrf onate an g%‘ﬁ?‘i’neﬂe’ presence of a base to form a compound of

Formula (HI) or a salt fdrrrptierebedimasmB’ dmpbenireatly, SRbstteed Woibten Ny SUBHSHIEES with one or

two substituents 20seleeiag trpo AiyCaakpey C1-C6 alkyl, aryl, C1-05 haloalkoxy,haloallcyl and

halogen. In some embo{%ﬂ%@@ﬁﬁh&%%%l’ F:J,;[ip neally substituted with F or CI. In some embodiments, R’
is 4-chlorophenyl. In some emf)od‘fments,’ IS -ﬂﬂérophenyl. In some embodiments, 122 is

aryl optionafly substitut&ispinestebenis Bulidinaseeimsdaatfedsidmytl-C6 alkyl and halogen. hi
some embodiments, R.Iis¢@hesybodiments, R' is 3-fluoropheny! and R? is phenyl.

In some embodiments, the pharmaceutically acceptable salt has a purity of 80% or
greater.
In some embodiments, the pharmaceutically acceptable salt has a purity of 90% or
10 greater.
In some embodiments, the pharmaceutically aceeptable salt has a purity 0f 95% or
greater.
In some embodiments, the pharmaceutically acceptable salt has a purity of 99% or
greater.
15 In some embodiments, the pharmaceutically acceptable salt has a purity of 99.5% or
greater.
Ir some embodiments, the pharmaceutically acceptable salt comprises a
pharmaceutically acceptable salt of a compound of Formula (IT) and a compound of Formula
(IE) iz a ratio of about 4:1 or greater.
20 in some embodiments, the pharmaceutically acceptable salt comprises a
pharmaceutically acceptable sait of 2 compound of Formula (IT) and a compound of Formula
(IF) in: a ratio of about 9:1 or greater.
- In some embodiments, the pharmaceutically acceptable salt comprises a
pharmaceutically acceptable salt of a compound of Formula (IT) and a compound of Formula
25 (@) in a ratio of about 19:1 or greater. |
In some embodiments, the pharmaceutically acceptable salt comprises a
pharmaceutically acceptable salt of a compound of Formula (II) and a compound of Formula
{EI) in a ratic of about 99:1 or greater.
In some embodiments, the pharmaceuticzally acceptable salt 1s a sodium salt.
30
Intermediates
The present invention further provides intermediates that are useful in the preparation of
compounds of Formula (TF) and salts thereof.

Some embodiments pertain to compounds of Formula (IIT) or a salt form thereof:
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In some embodiments, R5 is tert-butyl. In some embodiments, R.6 is halogen. WO
2009/117095PC17U S2009/001688 In some embodiments, R6 is bromo. In some embodiments, It." is
4-chlorophemgoRguisiphiegyl; R5 is tert-butyl; and R6 is bromo. In some empegicagnRiss\isis
3-fluorophenyl; R2 is phenyl; R5 is tert-butyl; and R6 is 5bromo. The base can be any suitable
base, readily selected by one skilled in art] Examples of suitable bases include inorganic bases
such as ammonia and carbonates, hydroxiee’'s @yd hydrogen carbonates of metals such as sodium,
potassium, magnesium, calcium, cesium aﬂg the like 8 organichases such as methylamine,
triethylamine, N-ethyldiisopropylamine, 106:%nzylamine, dibenzylamiﬂg, morpholine and pyridine. In
some embodiments, the base is an alkali metal hydroxi#e. In some embodiments, the base is sodium
hydroxide. The reacting of a compound, of Formula (V) with a com ound of Formula (V) can be
optionally carried out in ISP SERALEETS: Bafsfdl: R ENIatiTLPRE CTHE T HENRERS 3
phase-transfer catélyst thorso€ catklooy it ety slkiileacaialySt slaadetsaalisylaindinlinndkdiodensome
embodiments, the Cata'ﬂ?@&ﬁx@e?@é&%iﬁ&k&ﬂa@W?%%%%M@ﬁmmd JASemegmbodiments the molar
[

ratio of the compound of Formula (IV) to the catalyst is about 20:1 to about 0.5:1. 20In some

embodiments the molar 3BT TREEBHISoRINS GPESHRI1IV) to the catalyst is about 10:1 to about
1:1. In some embodimentsrthednotas, itie Hfthecpomydound of Formula (IV) to the catalyst is about -
5:11to about 2:1. hl@ﬁ@@&%ﬁ}&%@@%@%&%ﬁﬁﬂ&%@&%ﬂ@meé&gﬁmé#@ (IV) to the
catalyst 25about 4:1 to about 3:1. | The reacting of a compound of Formula (I1V) with a compound of
Formula (V) can BE8RGER%H trAlaS0E Hritfsbresence of any suitable solvent, readily selected by

one skilled in the art. Examplecssivéntsindtderpolglr to moderately polar solvents or high boiling

solvents sugh as N,N-d@gﬁyl@mg@g&(;@I}gl%g,,,mmjdimethylacetamide, toluene, acetonitrile,

30propionitie, tetrahydjofuran apdN-metvipyroldingne, Igsore ebodiments, i sobvent
comprises toluene.

=

In some embodiments, R’ is 3-fluorophenyl; R? is phenyl; and R is fert-butyl.

Some embodiments pertain to compounds of Formula (IV) or a salt form thereof:

O

R1
N
IR OH

15 ' ‘ avy
In some embodiments, R' is aryl, optionally substituted with one or two substituents
selected frofn: C:-Cs atkoxy, C,-Cs alkyl, aryl, C;-Cq haloalkoxy, C,-Cs haloalkyl and halogen.
In some embodiments, R' is aryl, optionally substituted with F or Cl.
In some embodiments, R' is 4-chlorophenyl.
20 In some embodiments, R' is 3-fluorophenyl.
In some embodiments, R” is aryl optionally substituted with one or two substituents
selected from: C;-C; alkyl and halogen.
In some embodiments, R? is phenyl.
In some embodiments, R is 4-chlorophenyl; R? is phenyl.
25 In some embodiments, R’ is 3-fluorophenyl; R? is phenyl.

Some embodiments pertain to compounds of Formula (V1) or a salt form thereof:
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In some embodiments, the solvent comprises a mixture of toluene and water. In some
embodiments, the solvent comprises a mixture of approximately equal parts by weight of toluene and
water. 35Thewgaesing phescompound of Formula (IV) with a compound of Fefuladieean be carried
out at any suitable temperature, readily selected by one 8ki|led in the art. WO
2009/1170951'CT/US2009/001688 In some er&bodi ents, the reacting is carried out at a
temperature of about -10 C to about 20 C. In somavémbbdiments, the reacting is carried out at a
temperature of about -5 C to about 15C. In some embggiments, the reacting is carried out at a
temperature of about 0 C to about 15 C. In some embodiments, the reacting is carried out at a
temperature of about 5 C to about 15C. 10Carbamateldrmation Step The present invention further
provides processes for preparing compounds of Formula gLV)': 0,11, N 0 OH Rz (1V) or a salt form

thereof; wherein: 15R.1 15 SBIRERAIHBTRIER - e Ak PSR ¥ SePHERGO Hi1 086 Ch BB TEPRF Y bstituted
with one or two sedietitddiis: SBl€etakbiso M -Clakl adkoxg,-Cd ielsditkyl;, aryl, GilGBdiatabhangy: C1-C6

haloallcyl and halogen; angd. . elﬁ%&ﬁ&g{gq{eg QW%ﬂﬁoﬁfia%@@W{eﬁQQtﬁ‘W&\ﬁherein said aryl is
r

optionally substituted with one or two substituents selected from: C1-C6 alkyl and halogen;
_ 5 In some embodiments, R* is 4-chlorophenyl.

In some embodiments, R’ is 3-fluorophenyl.
In some embodiments, R? is ary] optionally substituted with one or two substituents
selected from: C;-Cg alkyl and halogen.
In some embodiments, R? is phenyl.
10 In some embodiments, R is halogen.
In some embodiments, R’ is chlorine.
In some embodiments, R’ is heteroaryl.
In some embodiments, R” is benzotriazo}-lx—yl
In some embodiments, R’ is imidazol-1-yl.
15 In some embodiments, R' is 4-chlorophenyl; R? is phenyl; and R is imidazol-1-yl.

In some embodiments, R' is 3-fluorophenyl; R® is phenyl; and Ris imidazol-1-yl.

PRO-DRUGS OF THE PRESENT INVENTION
The compounds of the Formula (Ia} may be administered in the form of a pro-drug
20 which is broken down in the human or animal body to give a compound of the Forrmmla (1a).
Pro-drugs of the present invention may employ any pro-drug strategy known in the art. A pro-
drug may be used to alter or improve the physical and/or pharmacokinetic profite of the parent
compound and can be formed when the parent compound contains a suitable group or
substituent which can be derivatized to form a pro-drug. Examples of pro~drugs include in-vive |
25 hydrolyzable amides of a compound of the Formula {Ia) or pharmaceutically-acceptable salts

thereof.

One aspect of the present invention pertains to compounds of Formula {X) useful as

pro-drugs for the delivery of compounds of Formula (Ia):

O

X)
123
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20comprising reacting a compound of Formula (VI): 0 121". N R2 (VI) or a salt form thereof wherein:
R1 is a first leaving group; with a compound of formula (VU): HO OH 25(VII) to form a compound of
Formula (1V) oraraadifans thereof. In some embodiments,is aryl, optiopakyysvdstiisiesd with one or
two substituents selected@rom C1-C6 alkoxy, CI-C6 alkyl, aryl, CI-C6 haloalkoxy, CI-C6 haloallcyl and
halogen. WO 2009/1170 %B%T/U82009/001688 In some embodiments, R' is aryl, optionally
substituted with F or Cl.RhasgRicrertasddndrerdeTiyisslecttd Siopridrit:-Gn-dofand siiments R’ is
3-fluorophenyl. wherexmxamﬁl@m?mﬁaeﬁt&oﬁ}al israep opiipnally suhstikdadidiiz eneer two

substiuents Sselegad QN LGS Alotand flgennagme- arbodimeniz, S2dseligntldn some

embodlments R7'1 alogen. In some em s, R97 rine
and halogen;

X is O or NR?;
R? is selected from: H and C,-Cg alkyl; and
R’ is a radical derived from any natural or unnatural amino acid, upon the loss of a
hydrogen atom from the c-amino group of said natural or unnatural amino acid; or
10 R? is -NHCH,CH,SO,H.

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

pro-drugs for the delivery of compounds of Formula (Ia):

X
R .
s o X
(Xa)
15 R’ and R? are each independently selected from: H, C,-C; alkyl, aryl and heteroaryl;

wherein C,;-Cs alkyl, aryl and heteroaryl are each optionally substituted with one or two
substituents selected from: C,-C¢ alkoxy, C,-Cs alkyl, aryl, C,-C; haloalkoxy, C,-C; haloalky!
and halogen;
R' is selected from: H and carboxy}l; and
20 RY is selected from: H and C,-C; alkyl; wherein C,-C; alky! is optionaily substituted
with 4-hydroxyphenyl, amino, carboxamide, carboxyl, guanidino, hydroxyl, imidazolyl, indolyl,
methylthio, phenyl, pyrrolidinyl, sulfo and thiol.
In some embodiments, R' is aryl, optionally substituted with one or two subsﬁtuenfs
selected from: C,-C; alkoxy, C;-Cs alkyl, aryl, C;-Cs haloalkoxy, C,-Cs haloalkyl and halogen.
25 In some embodiments, R’ is aryl,; optionally substituted with F or Cl.
In some embodiments, R’ is 4-chlorophenyl.
In some embodiments, R' is 3-fluorophenyl.
In some embodirﬁents, R? is aryl optionally substituted with one or two substituents
selected from: C;-C; alkyl and halogen.
30 In some embodiments, R? is phenyl.
In some embodiments, R'® is H and R'! is -CH,SO,H.

In some embodiments, R'® is carboxy! and R' is H.
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In some embodiments, R7 is heteroaryl. 10ln some embodiments, 127 is benzotriazol-1-y1 In some
-embodiments, R7 is imidazol-I-yl. In some embodiments, R' is 4-chlorophenyl; R2 is phenyl; and le is

imidazol-l-yl. kygemeerbodiments, Rl is 3-fluorophenyl; R2 is phenyl; ang&2is:imidazak!-yl. The

reacting of a compound of Formula (VI W?{) agc ound of Formula (VI .can be_15optionally carried
out in the presence of %;O%ﬁt%r%%gadé% \ll)lésh : résad%ll@s?(élé%%% %:lylso%een&ﬂ ed‘fr?l?ﬁré%érlt. 1Example solvents

include polar to nfd&&fatély polar solvents or high boiling solvents. such as N,N-dimethylformanaide
(DMF), N,N-dimethylacetashiglentolige:saceatonitiiteoiiepioritidendefrahyd oltbaniand R is H.

N-methylpyrrolidinone. Jn_ some %m(podi{n_efgts, T}“?le sgl ent, mpr'sesla}gﬁto triIgRZO.The reacting of a
compound of Formula (VI ' With a 8&%%“0%(1 0 F(;l%lﬁ}égn()(/’i%) 1cgnqtj))é’carrllse% out at ésny suitable
temperature, reathif28@1Ected by one skilled in the art.  In some embodiments, the reacting is

carried out at a temperaiutenotabatindh CRbisbaubdPRG]; R? is phifysorTasmbadingnts! the.reacting
s carried out at a tempegallfs, of ARUIAS. G4 AL IR Crnven L SOME ERRDREIBENI e reacting

is carried out at a temperature of about 55 C to about In some embodiments, the reacting is
carried out at a témﬁeﬂa]tb}él@fgab‘out 65 C to about 70 C. 30The reacting of a compound of Formula
(VI) with a compound of Formula (VII) can be optionally carried out in situ following the reacting of a
compound @f Forig-AMibniias compound of Formula (1X) in the presence of a base to form a
compound of Formula (V1), without substantial purification of the co;n6$ound of Formula (V1).

35Acylation Step The praRBAT ShiFsheIherbrirRar Brovitas kst sadiofabslsd pampryelfidtinds of
Formula WO 200944t 1085RG GltS20 090 06830 vi)yon sadrtitagingheres iwkmsesnboth in vitre

and in vivo, for localizing and quantitating the PGI2 receptor in tissue samples, inciuding human
and for dentifying PGI2 receptor ligands by inhibition binding of a radio-labeled compound. It

15 is a further object of this invention to develop novel PGI2 receptor assays of which comprise
such radio-labeled compounds.

The present invention embraces isotopically-labeled compounds of the present
invention. Isotopically or radio-labeled 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

20 having an atomic mass or mass number different from the atomic mass or mass number most
commonly found in nature. Suitable radionuclides that may be incorporated in compounds of the
present invention include but are not limited to *H (also written as D for deuterium), °H (also.
written as T for tritium), ''C, P'C, C, PN, PN, %0, 770, '*0, '*F, **8, *Cl, "Br, °Br. "'Br, ¥Br,
1B 1247 157 and 1. The radionuclide that is incorporated in the instant radio-labeled

25 compounds will depend on the specific application of that radio-labeled compound. For
exarnple, for in vitro PGI2 receptor labeling and competition assays, compounds that
incorporate *H, "“C, ¥Br, "I, I or **S will generally be most useful. For radio-imaging
applications *'C, ¥F, 12°1, 11, [ 1] TBr, *Br or ""Br will generally be most useful.

It is understood that a “radio-labeled ” or “labeled compound” is a compound of

30 Formula (Ia), (Ic), (Ie), (Ig), (Ié), (1k), (Im) or (II) that has incorporated at least one
radionuclide; in some embodiments the radionuclide 1s selected from the group consisting of *H,
140, 1357355 and Ry,

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 H*C

35 isotopes are useful in these studies. Further, substitution with heavier isotopes such as deuterium
(i.e., "H) may afford certain therapeutic advantages resulting from greater metabolic stability

(e.g., increased in vivo half-life or reduced dosage requirements) and hence may be preferred in
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R' is selected from CI-C6 alkyl, aryl and heteroaryl; each optionally substituted with one  or two
substituents selected from: C1-C6 alkoxy, C1-C6 alkyl, aryl, C1-C6 haloalkoxy, CI-C6 5haloallcyl and

halogen; andwg 2R8/i3@6tected from: H, C1-C6 alkyl and aryl; wherein saigcarykisopiosally
substituted with one or two ubstltlléents Sﬁzl gb from C1; CE}%IKB/I anq halogen:; and R%H?O% first

eumsiances otopica dec QLI TCSCTH HTVED ndan
leaving group; compnsmg reacting a compoun “of Ign?muﬁa VIII)"R1, NH R2 10 or'a salt form thereof;

with a compound’@ﬁ*@%&ﬂﬁ”éwﬂ@ Wﬁuﬂia{]%}&%@%ﬁ?&ﬂ@S@“&eééﬂéﬁdj@&’?ﬁﬁﬁa@ﬁ’(ﬁjﬁmf% form a
compound of FoEwlaaﬁ‘s/&b@fua;ﬁgﬂnf%mﬁiamgzqza‘beled agante: e mbodimsinity Rbiscarghgaptionally

subsiiuted with o o o SUBSUIVENLS seIEgER 1ML CLCA Ak G- GORIIL AN Gle0

haloalkoxy, C1- afgn y] an ogen. In Some e ments, le Is ary optionally substituted with

F or Cl. In sdme brhpbafifhenlemRrcRressatan i EATR DA QbhfdyraionrwLbrEither fBe3Morophenyl. In
some embodimegisnBaisa@iy-apinaitypsubatitviechiin one-oraiioi substisuanis:detected from: C1-C6
alkyl and halogen {n some embodiments, le is phenyl. In some embodiments, 12.7 and R8 are both

halogen. 25In some Iémbodlments le and R8 are both chlorine. In some embodiments, R7 and IR..8
are both heteroaryl. Synthetic methods for incorporating radio-isotopes into organic compounds are

applicable to compounds of the invention and are well known in the art. These synthetic
10 methods, for example, incorporaﬁng activity levels of fritium into target molecules, are as
follows:

A. Catalytic Reduction with Tritium Gas: This procedure normally yields high specific
activity products and requires halogenated or unsaturated precursors.

B. Reduction with Sodium Borohydride [*H]: This procedure is rather inexpensive and

15 requires precursors containing reducible functional groups such as aldehydes, ketones, lactones,
esters and the like.

C. Reduction wﬁh Lithium Aluminum Hydride {*H]: This procedure offers products at
almost theoretical specific activities. It also requires precursors containing reducible functional
groups such as aldehydes, ketones, lactones, esters and the like. '

20 D. Tritium Gas Exposure Labeling: This procedure involves exposing precursors
containing exchangeable protons 1o tritium gas in the presence of a suitable catalyst.

E. N-Methylation using Methyl Iodide [’H]: This procedure is usually employed to
prepare O-methyl or N-methyl (*H) products by treating appropriate precursors with high
specific activity methyl iodide (*H). This method in general allows for higher specific activity,

25 such as for example, about 70-90 Ci/mmol.

Synthetic methods for incorporating activity levels of '*T into target molecules include:

A. Sandmeyer and like reactions: This procedure transforms an aryl amine or a
heteroaryl 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

30 Zhu, G-D. and co-workers inJ. Org. Chem., 2002, 67, 943-948.

B. Ortho lzslo_dination of phenols: This procedure allows for the incorporation of '“T at
the ortho position of a pﬁenci as reported by Collier, T. L. and co~worke.rs inJ. Labelled
Compd. Radiopharm., 1999, 42, 5264-5266.

C. Aryl and heteroaryl bromide exchange with '*I. This method is generally a two step

35 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. Pd(Ph;P),] or through an
ary] or heteroaryl lithium, in the presence of a tri-alkyltinhalide or hexaalkylditin [e.g.,
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In some embodiments, R.2 and la.8 are both benzotriazol-1-y1 In some embodiments, le and R8 are
both imidazol-I-yl. WO 2009/117095PCT/US2009/001688 In some embodiments, R' is
4-chlorophenwoRanis1phwenyl; and R7 and le are both imidazol-I-yl. In spoersmoboaimants, R.' is
3-fluorophenyl, Fi%ﬁﬁm%ﬁ@ggg? Lerég;géstm?pg&mmk_l;egm 6. SACking,of & comariad of

Formula (VI) with-a compo of Formula (111) can be optionally carried out in the presence of any

suitable solvent, lRAdifPLikerrdyetierérirediRudé: 3B%ESH fple solvents include polar to
moderately polar solvemsadichibdd i saipmentsmspieindas Ryhhainfethydfosenaadiohe: ikdking
N.N-dimethylacetamide JOllERS , Aseonisle. rapignitile. etrabydroturan and M-methpyrrolidinone.

10In some embodiments, the solvent comprises acetonitrile, = The reacting of a compound of

' Formula (VIS wittFerBGH Stfivd 5t FeBiRAEE) (R PRav BB CHfds ik i ary ibisieaatiperatite, readily
selected by one $kitlled dontheradiof Fornbnis@ing entediildeatsytthereactingyistioarviéd o0t aba
temperature of a@%%&é&ots?oﬂlé@%@%scﬁaal@.ﬁems EMPOIMEH-DS@RPUBAHR SRIgd AL at a

temperature of about 45 C to about 95 C. In some embodiments, the reacting is carried out at a

temperature of aboit B8RSR cgEeEetes to its bidiag affinitt o diments, the reacting is carried out at a
temperature of about 65 th&6abouiorfdE o ShdtpFoem atiention biidecpte AL irvepitio inforther provides

processes for prepaiiaghsalls A baHALs PhE ARUIa LA HOQ Qi 27 ABElSAAlER.ARd

hydrates thereof; comprising reacting a compound of Formula (I1) with a salt-forming reagent to form a

salt of a compoutftf BPséihsanapeEnd has afnlSerdes b arsivh S MR oy g iroBistisnamietdtuted with one
or two substituenisd@selepiad f1punGd ;36 atkexano GOk anbiiedetEo bl oa k@iybeled

C1-Ce6haloalkyl and halogen. In some embadiments, R’ is aryl, optionally substituted with F or Cl. In
come embodimeR e I RS DR A DAL e SR
inhibitor has an IC,; less than about 0.1 pM. '

15 Other uses of the disclosed receptors and methods will become apparent to those skilled
in the art based upon, inter alia, a review of this disclosure. ‘
As will be recognized, the steps of the methods of the present invention need not be
performed any particular number of times or in any particular sequence. Additional objects,
advantages and novel features of this invention will become apparent to those skilled in the art
20 upon examination of the following examples thereof, which are intended to be illustrative and

not intended to be limiting.

EXAMPLES
Example 1: Syntheses of compounds of the present invention.
25 Miustrated syntheses for compounds of the present invention are shown in Figures 1
through 6 where the symbols have the same definitions as used throughout this disclosure.

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 compeunds

30 described herein, Subra and infra, are named according to the CS ChemDraw Ultra Version |
7.0.1, AutoNom version 2.2, or CS ChemDraw Ultra Version 9.0.7. In certain instances
common names are used and it is understood that these common names would be recognized by
those skilled in the art.

Chemistry: Proton nuclear zﬁagrletic resonance (' H NMR) spectra were recorded on a

35 Bruker Avance-400 equipped with a QNP (Quad Nucleus Probe) or a BBI (Broad Band Inverse)
and z-gradient, Chemical shifts are given in parts per million {ppm) with the residual solvent

signal used as reference. NMR abbreviations are used as follows: s = singlet, d = doublet, dd =
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WO 2009/117095PCOUS2009/001688 In some embodiments, R2 is aryl optionatly substituted
with one or two substituents selected from. CI-C6 alkyl and halogen. In some embodiments, le is
phenyl. In somy@ embodiments, Rl is 4-chlorophenyl and It is phenyl. 5In semeesmbodimwats, R' is

3-fluorophenyl ang, Rg.izRNGRYL SuFOms smoealents s bl furaigaseagaiti Analalietal

hydroxide. In some embodiments, the salt forming reagent is sodium hydroxid e reacting a

compound of ForRies Y-fpuiiselsaliirs Al EHES oA EE 1o a@éﬁlﬂﬁalﬁorﬁb‘fi‘ﬂﬁﬂ‘%ﬁﬁmula (10 can
be optionally carmeshotipie: (hecpreseneaddrny stitabiges omanizgl Oseddilfyaaleciaty anérsidlled in
the art. In some embaqg ts, t Ivent comprises ohol sue eth nol, n-propanol,
isopropanol, n- bg}g zgﬁd@ {%ﬁg n 9o gredr}nr d%rﬁm%tg (Re Ssofvent compr?geszlfg Bzrg%gnol In some

embodiments, th@%%mmmﬁpm@gdwm@@fqg@phbﬁaﬁbifaﬁawa@rzfor@% Féettiner agebmpound
of Formula (I1) wigh a saliferRingviaagan i intma salhataeprpayrshaidonnisa s(iii&e) &2an be carried

out at any suitable emperat e Je in th art. In so mbodiments,
o R R SRR & L Y

the reacting is carne%u?%ﬁ pera to h’some embc odiments, the
reacting is carriedeFeetoa feﬁﬂﬁémtﬂﬁe@&%ﬁ‘t 20 C to about 60 C. In some embodlments, the
reacting is carried out at gNgyeReraMere habeut GQUADAPSaE-Cink), SIIDE SR chmaits, the

reacting is gaied ol g9 peIale Ot AORULAR CortP RRmase) ma&%'hg*\&s%% ble.Salts  Some

embodiments of the present invention pértain to armaceutlca%ybacce le salts of compounds of

Formula (I1): 0 RT DR st f<aitcetss dnsrantetes AL b PEshshambedps fRitsdwith one or two
substituents selegipMneRcie] Lhvalkoxnalsita.alkyl, aryl, C1-C6haloalkoxy, C1-C6haloallcyl and
halogen. In some embodiments, R1 is aryl, optionally substituted with F or CI.
Example 1.1: Preparation of tert-Butyl 2-({(15,45)-4-((Phenylcarbamoyloxy)methyijcyclo-
15 hexylimethoxy)acetate. ‘
Step A: Preparation of (1s,45)-Diethy! Cyclohexane-1,4-dicarboxylate.
To a solution of (1s,4s5)-cyclohexane-1 4-dicarboxylic acid (25 g, 145 mmol) n ethanol
{150 mL) was added concentrated H,SO, (98%, 1 mL). The reaction was heated to reflux for 16
h, cooled to room temperature and concentrated. The residue was extracted with EtOAc and
20 saturated NaHCO,, washed with brine, dried over MgS0,, and filtered. The filtrate was
concentrated to provide the title compound as colorless oil (30.5 g). "H NMR(400 MHz, CDC;)
& ppm 1.25 (t, J = 7.14 Hz, 6H), 1.62-1.75 (m, 4H), 1.84-1.97 (m, 4H), 2.40-2.50 (m, 2H), 4.13
{q,J=7.12 Hz, 48).
Step B: Preparation of (15,45)-Cyclohexane-1,4-diyldimethaneol.
25 To a solution of (1s,4s5)-diethyl cyclohexane-1,4-dicarboxylate (13.0 g, 56.9 mmotl) in THF
| (500 mL) was added lithium aluminum hydride (4.54 g, 120 mmol) in portions at 0 °C. The mixture
was stirred at that temperature for 2 h and quenched with cold water, filtered and concentrated to
give the title compound as colorless oil (8.2 g). 'H NMR(400 MHz, DMSO-ds) § ppm 1.25-1.44 (m,
8H), 1.45-1.56 {m, 2H), 3.24-3.33 (m, 4H), 4.29 (t, J= 5.31 He, 2H).
30 Step C: Preparation of ((1s,4s5)-4-(Hydroxymethyl)cyclohexyhmethyl
Phenylcarbamate.
To a solution of (1s,4s)-cyclohexane-1,4-diyldimethanol (3.0 g, 20.80 mmol} in pyridine
(100 mL) were added pheny) isocyanate (2.478 g, 20.80 mmol). The reaction was stirred overnight
at room temperature. The mixture was concentrated and punified via silica gel column
35 chromatography to provide the title compound as colorless oil (2.55 g). LCMS m/z = 264.1 [M+H]";
"H NMR(400 MHz, CDCh) & ppm 1.37-1.61 (mm, 8H), 1.63-1.76 (m, 1H), 1.85-1.97 {m, 1H), 3.54
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In some embodiments, R1 is 4-chlorophenyl. WO 2009/117095PCT/US2009/001688 In some
embodiments, R' is 3-fluorophenyl. In some embodiments, R2 is aryl optionally substituted with
one or two sulpstituents;eslected from: CI-C6 alkyl and halogen. In some epgfiocknnents; &3 is phenyl.

o!n some embodingURR > A IRNRLY AL RerhAeuM i e MEATERS) B (4 20

3-fluorophenyl and R2 I1s g@en |.In'some embodiments, the pharmaceutically acceptabie salt has a
purity of 80% or gréhtet! ter. greater. In some embodiments, the pharmaceutically acceptable
salt has a purity of 90%sep B S embocEmerishs phiad)aceutically acceptable salt has a purity of

95% or In some ??&%@%ﬁ%mwﬁ&?ﬁ?%gwi%ﬁwﬁﬁﬂ has a purity of 99% or greater.

15In some embodimernits, the pharmaceutically acceptable salt has a purity of 9?.5% or géeater. In

some embodiments, the DhETHHEER A At LB AR e RS gL W LR AT ASTHREA Seefrable
salt of a compouiddickoinMIEIR), dH) amtoryseddd dfakaerydiadilinitdd Fatid Doatvool) 4nd or:dregter.

20In some embodigenis. thepiss g}@%@t{ﬂ&@l%ﬁ'&ﬁﬁn{@a@e&% CRmRtises A PhaEMAcercAlWas

acceptable salt of a compound of Formula OM and a compound of Formula 000 inia ratio ofdabout 9:1
orgreater.  PSOIFCEAM SUTHIEL HisIHAFHAER GHOMR FERSs Lo Salt Co ey 2
pharmaceuticallycateeptab i 82H)0f GMSD mpotiTd. D {BoHT UTH UNREGEMEm D] DhFfoimiHaca3MH) in a

ratio of abopy 19:4; 91 Qhealel) | 741 $QME %W%f{@%é@ﬁ@éﬁ}]@%@%ﬂ 260RRIARI AR,

comprises a pharmaceutically’ acceptable salt of a compound of Formula (II) and a compound of
Formula (Il) in a o B8 9@%'6196@3@?.)45‘%56?@93 gﬁnﬁg&i%%fsﬂlﬁ@ rmaceutically acceptable

salt is a sodium salt.
Example 1.2; Preparation of 2-(((1s4s)-4-(((4-
Methoxyphenyl)(phenyl}carbamoyloxy)ymethyi)cyclohexyhmethoxy)acetic Acid
15 {Compourd 24).
To a solution of fert-butyl 2-(((15,45)-4-
({phenylcarbamoyloxy)methylcyclohexyDmethoxy)acetate (0.1 g, 0.265 mmol) in dioxane (2 mL)
“were added 1-iodo-4-methoxybenzene (0.062 g, 0.265 mmol), (1R,2R)-cyclohexane-1,2-diamine
(0.030 g, 0.265 mmol), Cul (0.02 g, 0.158 mmol), and K;PO, (0.1 g, 0.471 mumol) at room
20 temperature. The reaction mixture was sealed in a reaction vial and heated to 150 °C under
microwave irradiation for 4 h. The muxture was filtered and the filtrate was concentrated. The
residue was treated with HCI (4.0 N in dioxane, 5 mL) for 16 h. The resulting mixfure was
concentrated and purified by preparative HPLC. LCMS m/z = 428.2 [M+H]"; '"H NMR(400 MHz,
DMSO-ds) & ppm 1.34-1.56 (m, 8H), 1.70-1.88 (m, 2H), 3.31 (é, 3H), 3.39 (4, J= 7.07 Hz, 2H),
25 4,00 (d, J = 7.20 Hz, 2H), 4.11 (s, 2H), 6.94-7.01 (m, 2H), 7.23-7.31 (m, 4H), 7.42-7.49 (m, 3H).

Example 1.3: Preparation of 2-(({(1s,45)-4-(((4-
Chlorophenyl){phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound
25). . '

30 From tert-butyl 2-(((1s,ds)-d-({(phenylcarbamoyloxy)methyl)cyclohexylymethoxy)acetate
and 1-chloro-4-iodobenzene, using a similar method to the one described in Example 1.2, the title
compound was obtained. LCMS m/z = 432.1 [M+H]"; '"H NMR(400 MHz, DMSO-d) § ppm 1.28-
1.53 (m, 88, 1.60-1.81 (m, 2H), 3.29 (d, J = 7.07 Hz, ZH), 3.96 (s, 2H), 3.98 (d, J = 6.6%9 Hz, 2H),
7.24-7.33 {m, 5H), 7.36-7.48 (m, 4H).

35
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30 Intermediates The present invention further provides intermediates that are useful in the
preparation of compounds of Formula (II) and salts thereof Some embodiments pertain to compounds
of Formula (IHy@nasalitiesm thereof: WO 2009/117095PCT/US2009/001 638 1Kbhaokih fRENE

embodiments, R'] ar%ll olrgi_cipa"% sybsti%t%éwgg_gﬂg or two substituents selected from: C1-C6
alkoxy, C1-C6 allcfflz,l a y?, 1:C8 'aé%lﬂé’ox{/, Y°E6 Poallcyl and halogen. In some embodiments, RI
is aryl, optionally ElssseiphesabiniresyDeaghamostorarestityddindelas IRl acpnistisphdt (Camruwt

embodiments, RIjg)3-fluorophenyl. In some embodiments, R2 is aryl optionally substituted with one or
two substituents selected from: C1- d halogen. In some.e iments, R2 is phenyl, 10In
some embodiments, Rgg?%ﬁ%%%?ﬁﬁ@ﬁ%ﬁ%?ﬁ%%ﬁ%@gﬁ%m (?1%%3.(‘51 ﬁ%ﬁﬁ%ﬁﬁyﬁ?ﬁ%ﬁ&%mand R5
is tert-butyl. fn soffié Effisatinmedelsrrens SufESBpHENYPIRG i thhemdeandcrR s anmr . Bohfe Some
embod ments peldaipianaorapemdsiof Eatmuia-Ye onasatt farrviRemsoin® RinAND OfiRR22E5(1v)

In some embodiments, Rl js. atyl, opti ubsti | r tye lected._from:
CI-C6 alkoxy, Clnliié};m;%ﬁi‘rﬁ%dfg&%ﬂo%@ozygg?eg%%%t;%arﬁ%y%a%%?h%%ggé’ny Tr?st' gésnﬁzé %§b70{3§glfnents,
12' is aryl, optiondliy substiuted®Kith (ot 71f/ sbfidredibbdiments, It' is 4-chlorophenyl. 20In some
embodiments, Rl is 3-fluorophenyl.

10 Example 1.5: Preparation of 2-{((1s,45)-4-(((3-
: Chiorophenyl}(phenyl)carbamoyidxy)methyi)cyclahexyl)methoxy)acetic Acid (Compound
30).
From tert-butyl 2-(((1s5,4s)-4-((phenylearbamoyioxy)methylicyclohexyDmethoxy)acetate
and i-chloro-3-iodobenzene, using a similar method to the one described in Example 1.2, the title
15 compound was obtained. LCMS m/z = 432.1 [M+H]"; "H NMR(400 MHz, DMSO-d;)  ppm 1.27-
"~ 1.55 {m, 8H), 1.60-1.87 (m, 2H), 3.29 {d, /= 7.07 Hz, 2H), 3.96 (s, 21}, 3.99 (d, J=6.57 Hz, 2H),
7.18-7.34 (m, 5H), 7.35-7.48 {m, 4H).

Example 1.6: Preparation of 2-({(1s,45)-4-((PhenyKm-
20 tolyljcarbamoylexy)methyljcyclohexyl)methoxy)acetic Acid (Compound 31).
| From tert-butyl 2-(((15,4s)-4-((phenylcarbamoyloxy)methyDeyclohexyhDmethoxy)acetate
and 1-iodo-3-methylbenzene, using a similar method to the one described in Example 1.2, the title
compound was obtained. LCMS m/z = 412.2 [M+H]"; 'TH NMR{400 MHz, DMSO-d;) & ppm 1.28-
1.53 (m, 8H), 1.60-1.76 (m, 2H), 2.27 (s, 3H), 3.28 (d, J= 6.95 Hz, 2H), 3.95 (s, 2H), 4.00 (d, J =
25 7.20 Hz, 2H), 7.02-7.11 (m, 3H), 7.19-7.29 {m, 4H), 7.33-7.39 (m, 2H).

Example 1.7: Preparation of 2-(((1s,45)-4-({((2-
Methoxyphenyl){phenyl)carbamoyloxy}methyljcyclohexylymethoxy)acetic Acid
{(Compound 32).

30 From tert-butyl 2-(((is,4s)—4—((pheny£carbamoyloxy)methyi)cyclohexyl)methoxy)acetate
and l-todo-2-methoxybenzene, using a similar method to the one described in Example 1.2, the title
compound was obtained. LCMS m/z = 428.3 [M+H]"; '"H NMR(400 MHz, DMSO-d;) 8 ppm 1.34-
1.56 (m, 8H), 1.70-1.88 (m, 2H), 3.32 (s, 3H), 3.40 (d, J = 7.07 Hz, 2H), 4.00 (d, J = 7.33 Hz, 2H),
4.11 (s, 2H), 6.93-7.02 (m, 2H), 7.23-7.31 (m, 4H), 7.42-7.49 (m, 3H).
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In some embodiments, R2 is aryl optionally substituted with one or two substituents selected from:
CI-C6 alkyl and halogen. In some embodiments, R2 is phenyl. In some embodiments, Rl is
4-chlorophenylpR&is phenyl. 25In some embodiments, RI is 3-fluorophenyk-R2sm@henyts Some

embodiments pegt L%tq COn oung %EFPE‘ 1@1‘{ [) ¢ ﬁsalt form thereof: WO
2000111 7005PCHU SR L 001 SRE T o5 i) \/%r?ﬁsome embodiments, R." is aryl, optionally

substituted with SAetkrapbesiBatieniceamedertrprthrl ey bsryiretie g siis A4y, cl-Co
haloaikoxy, C1-C& hajoalkyzand halogen. In some embodiments, Rl is aryl, optionally substituted with .

F or CI. 5In some embogiggjemgbﬁﬁ%_ﬁ@@}l&ﬁg@%ﬁ;ﬁ%ﬁﬁ%%ﬂ ol RifpRIERY |

In some embodiments, R2 is aryl dptionally sub ubstituents selected from:
0-C6 alkyl and h3RSgkIP I BT SIBBEMETRS RIpRaRr Pl SeSBLaifxamRE R 2P hilgen.
In some embodimenisyuid iszchtasinel. ITs Bne-embodiivelts; |8 iSNMR(e00 MYz, DS R inadirdents, le

is benzotriazol-1-y3.In Qe @;’g%%gig,}\? oS, 393l§ @fﬁ@kﬂéﬂ }EW@%@,%QWE’.%I@%SP.EPE 2H)

4-chlorophenyl: R2 is phenyl; 'and R.2 is imidazol-1-yl. In some embodiments, R' is 3-fluorophenyl; R2

is phenyl: and le fslilfa22dIG3% PROWBRYGE OEHBEPRESENT SVENTION

10 Example 1.9: Preparation of 2—(((13,43}4—((?henyl@~
tolyDcarbamoyloxy)methylcyclohexylymethoxy)acetic Acid (Compound 34),

From tert-butyl 2<(((1s5,45)-4-{{phenylcarbamoyloxy)methyl)cyclohexyDmethoxy)acetate
and 1-iodo-4-methylbenzene, using a similar method to the one desctibed in Example 1.2, the title
compound was obtained. LCMS m/z = 412.2 [M+H]"; 'H NMR(400 MHz, DMSO-d;) & ppm 1.28-

15 1.53 (m, 8H), 1.59-1.80 (m, 2H), 2.29 (s, 3H), 3.38 (d, J = 7.07 Hz, 2H}, 3.96 (5, 2H), 400 (d, /=
7.20 Hz, 2H), 7.13-7.21 (m, 2H), 7.21-7.30 (m, 4}), 7.32-7.39 {m, 3.

Example 1.10: Preparation of 2-{((1s.4s)-4-{((4-
Fluorophenyl)(pheayl)carbamoyloxy)methyl)cyclehexylymethoxy)acetic Acid (Compound
20 35).

From tert-butyl 2-(((1s,45)-4-{(phenylcarbamoyloxymethylcyclohexylmethoxy)acetate
and 1-fluoro-4-iodobenzene, using a sunilar method to.t’ne one described in Example 1.2, the title
compound was obtained. LCMS m/z = 416.3 [M+HT"; "H NMR (400 MHz, DMSO-dq) & ppm 1.28-
1.54 (m, 8H), 1.60-1.75 {(m, 2H), 3.29 (d, J=7.07 Hz, 2H), 3.96 (5, 2H), 3.97 (4, J = 6.69 Hz, 2H)},

25 7.17-7.31 {m, 5H), 7.31-7.41 (m, 4H).

Example 1.11: Preparation of 2-{({1s,4s)-4-
{(Diphenylcarbamoyloxy)methyleyclohexyl)methoxy)acetic Acid (Compound 7).
Step A: Preparation of ((15,45}-4-(Hydroxymethyl)cyclohexyl)methyl
30 diphenylcarbamate
To a solution of (1s,45)-cyclohexane-1,4-diyldimethanol {(0.560 g, 3.88 mmol) in
pyridine (5 mL) was added diphenylcarbamic chloride (0.9 g, 3.838 mmol} at room temperature.
The reaction was refluxed for 5 h, cooled to room temperature, and concentrated under reduced
pressure, The residue was poured into water. The organic material was extracted with ethyl
35 acetate and washed with 1.0 M HCI. The extract was dried over MgSQO, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography to provide the
title compound (0.870 g). LCMS m/z = 340.23 [M+H]".
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The compounds of the Formula (la) may be administered in the form of a pro-drug 20which is broken
down in the human or animal body to give a compound of the Formula (Ia). Pro-drugs of the present

invention mayyerpiey 1amy pro-drug strategy known in the art. A pro-drug maybesMsediasalter or
improve the physical a t/orégtlgrmachinetf&c of{!‘li f the parent compound and can be formed when
the parent compound ¢ Atai's 5?3&%513‘@6& g ¥Ubstituent which can be derivatized to form -
a.pro-drug. Exanifkrbetdearbroysinehritbirh oroleizshlyoeshpxalsieeieridisls of a compound of the

Formula (la) or pharmaqgufisaiiicacsepiahipssalisrihereely)cycOne ApRacH ofi jhentesanita ysotion
pertains to compounds gf Formul seful as pro- s far the deliver pounds of Formula
(Ia): 0 N X0 Rzojf'th%§§%&?0%%2%%5%‘1’?%%%&%@0% %f%lé‘ﬁ%ﬁ)gg?ﬁ% and R2 S?Seé[ach
independenfly sefeutetdmpalusonoof_Fg-hiiA 2atrertatte@fdars; Wisramairce iy (lap ahd
heteroaryl are eath aptionaliysuhstiuiadoyithaneordwisuhsbilenisisalariad dsageattated andltoxy,
C1-05 alkyl anyl, &:CQ palealkany, Clioe alogliyl san nalodgn: ¥ J2.0.08 NERRxRA sifelesied

ekl TESSUTE,
from: H and C1-C aﬁf(yﬁ and is a radical derived from any natural or unnatural amirio acid,

upon the loss of & hyBeaeRehoaRAs FPBFANTFECA iaNFHEYFet proresien A e Far dreutmRararbiRS eid; or
10R9 is -NHCH2GH2s50RHhe ttleQor@speci oy the. aresehkinventen paviaiis; tol Comip quadains,

Formula (Xgy usglyh&s prosdrias et g e ivary 6f GmRUNAS of FRIMHR {82 (4, 7= 4312,

2H), 3.96 (s, 2H), 7.21-7.32 (m, 6H), 7.35-7.39 (m, 4H).

Example 1.12: Preparation of Sodium 2-{{(1r,4r)-4-
((Diphenylcérbamoyloxy)methyl}cyciohexyi)methoxy)acetate.

15 To a solution of 2-(({1r,4r)-4-((diphenylcarbamoyloxy)methyl}cyclohexylymethoxy)
acetic acid (25 mg, 0.063 mmol) in McOH (1 mL), was added sodium methanolate (0.126 mL,
0.063 mmol) at -10 °C. After stirring for 30 min, the reaction was concentrated under reduced

pressure to provide the title compound as a white solid (26.1 mg). LCMS m/z = 398.41 [M+H]".

20 Exampie 1.13: Preparation of 2-({(1,4r)-4-(((3-
Methoxypheny]){pheny!)carbam(}y!axy)methyl)cyclﬁhexyl)methbxy)acetic Acid
{Compound 14).

Step A: Preparation of ((1r,4r)-4-(Elydroxymethyljcyclohexylymethyl
Phenylcarbamate. .

25 To a solution of (1r,4r)-cycichexane-1,4-diyldimethanol (5 g, 34.7 mmol) in pyridine,
was added phenyl isocyanate (4.13 g, 34.7 mmol) at room temperature. The reaction was stirred
for 3 h, concentrated and extracted with ethyl acetate. The extract was dried over MgS0, and
concentrated. The residue was purified by silica gel column chromatography to give the title
compound (4.69 g). LCMS m/z = 264.43 [M+H]"; '"H NMR (400MHz, DMSO-ds) & ppm 0.81-

30 1.09 (m, 4H), 1.30-1.39 (m, 1H), 1.51-1.62 (m, 1H), 1.75-1.88 (m, 4H), 3.15-3.25(d, J=5.8
Hz, 2H), 3.82-3.85 (d, J = 6.56 Hz, 2H), 4.52 {t, /= 5.31 Hz, 1H), 6.29 {m, 1H}, 7.30 (m, 2H},
7.48 (m, 2H), 9.62 (s, 1H). '

Step B: Preparation of rert-Butyl 2-(({1r,4r)-4-({phenylcarbamoyloxy)methyl)
eyclohexylymethoxy) Acetate: '

35 To a solution of ({1r,4r)-4-(hydroxymethyl)eyclohexylymethyl phenylcarbamate (2.5 g,
9.49 mmol) and diacetoxyrhodium (0.210 g, 0.475 mmol) in dichloromethane (50 mL) was

added dropwise a sclution of tert-butyl 2-diazoacetate (1.350 g, 9.49 mmol) in dichloromethane
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(Xa) 15R." and R2 are each independently selected from: H, C1-C6 alkyl, aryl and heteroaryl; wherein
C1-C6 alkyl, aryl and heteroaryl are each optionally substituted with one or two substituents selected

from: C1-C6 glikoxys/Gh$3 allcyl, aryl, C1-C6 haloalkoxy, CI-Co haloalkyl andrhgingemnik® is selected
from: H and carb@xyl; and,20R" s selected from: d C1-C6 alkyl: wherein C1-05 alkyl is pptionally
substituted with ﬁﬁé&%&yéﬂgﬁ% ,Eglrlﬁ‘ir‘?émését} o} aggnr%%?i?a? r5’)‘?§/rf,éég}41u it .|nco,ﬁ]ﬁysé_lr1§?§§ﬁ,s ?&%%dgolyl, '
indolyl, methylthieff prrbthy Eilsptectiehnghceniftea Hedanislurs SenssaemBrsditid sy aRPis 4 byopitionally
substituted with @RIE:QALWRISHRSIIHEIS o giselactat tomputad-Q3 alkoKy MK HZ6-atky/h3ankHF1-C6
haloalkoxy, C1-G d en. 25In some embadj IS aryl; .option stituted
e o R TS Gl Rl S O O

with F or Cl. In some em is 4-chlorop odiments, R"1s 3-fluorophenyl.
In some embodirh8hf: B3 adydoptidrally: ABstifiet {nithOhe P S(Bstithentd §8i8Eted from:
C1-Co6 alkyl and hasqgenu3Gias@merembodiments, R2 is phenyl. In some embodiments, R19 is H and

lel is -CH2S03H. In some e diments y is H.

2009/117095PCT/U szrggeé’/ér%tﬁg%“i'ﬁq‘s"é’r?@ e@ﬁ%?%:@g@ﬂ%ﬁg ’2’%?1'?%@%‘?1@3 RURRSTOEREY 1 W is H
and R" is -CH2S o3ty Dy dehssybmeibamastde Wi 4-chlorophenyl; R2 is phenyl; Ru) is carboxyl and
RI' is H. In some embodimentstid 48 Srfibayopligwd,R2 is phenyl; Rth is H and R" is 5-012S03H. In
some embogdimepts: R is 3-fl l; i AR ngl Ra | —erta) drugs of
com poundzﬁj)f thg%?g%ﬁ%%ﬁ?,ﬁ??ﬁﬁ%%gﬂ gsclr%})e in Jg};(%%%%@;&%@ﬁg%l '15?% }glr%lb%l{F%%l%grsH ER
UTILITIES  ARSthEFeRjded btmaprsesheibemson fldids (o 14 amseib B8 3 Doroissers dine
present inventiorithathwvoult beousefulmsl), onppdriliasiald Magingh vt s eminodssayk; ntto iz vigro and in

vivo, for localizing and, uantitating dhspa12 fesepiardndissuesameles., NRuding Rumag ags for

identifying PGI2 rec%?tor ligands by inhibition binding of a radio-labeled compound. It
: 2C. The reaction mixture was filtered and concentrated under reduced pressure. The residue was

15 treated with HC1 (4.0 M in dioxane, 5 mL). After stirring for 16 b, the reaction was concentrated
under reduced pressure and the residue was purified by preparative HPLC to provide the title
compound (0.123 g). LCMS m/z = 428.52 [M+H]"; '"H NMR (4OOMH2, DMSO-dg) 6 ppm 0.85-
1.90 (m, 4H), 1.35-1.50 (s, 2H), 1.51-1.72 (m, 4H), 3.25 (d, J= 6.4 Hz, 2H), 3.72 (s, 3H), 3.92
(d, J=6.1 Hz, 2H), 6.81-6.89 (1, 3H), 7.21-7.45 (m, 6H).

20
Example 1.14: Preparation of 2-(((1r,4r)-4-((1-Methyl-3,3-
diphenylureido)methyl}cyclohexylymethoxy)acetic Acid (Compound 4).
. Step A: Preparation of 1-(((1#,4r)-4-(Hydroxymethyl)cyclohexyl)methyl)-1-methyi-3,3-
diphenylurea. '
25 To a solution of {(17,4r)-4-({methylamino)methyl)cyclohexyl)methanol (0.339 g, 2.158

mmol) in pyridine (3 mL) was added diphenylcarbamic chloride (0.5 g, 2.158 mmol) at room
temperature. The reaction was refluxed fof 5 h. The mixture was cooled to room temperature
and poured into water. The organic material was extracted and washed with 10 M HCI. The
" extract was dried over MgSQ, and concentrated under reduced preésure. The residue was
30 purified by silica gel column chromatography to provide the title compound (0.685 g). LCMS
m/z =353.16 [M+HJ".
Step B: Preparation of 2-(((1r,47)-4-((1-Methyl-3,3-
diphenylureido)methyl}cyclohexylymethoxy)acetic Acid.
To a solution of 1-{{(}r,4r)-4-(hydroxymethyl)cyclohexylmethyl)-1-methyl-3,3-
35 diphenylurea (0.1 g, 0.284 mmol) in CH,Cl; (5 mlL), was added rhodium (II) acetate dimer (6.27
mg, 0.014 mmol) followed by tert-butyl 2-diazoacetate (0.040 g, 0.284 mmol) at 0 °C. The

reaction was stirred for 1 h and concentrated under reduced pressure. The residue was treated
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15is a further object of this invention to develop novel POI2 receptor assays of which comprise such
radio-labeled compounds. The present invention embraces isotopically-labeled compounds of the
present invengenghsatepieally or radio-labeled compounds are those whicha@arnesdantioald® compounds

Qisclosed herein, Bt DL {354 005 OF Mele AloMS S IRRIACEE of BRI G BY al.aiom
20having an atomiC mass of mass number different ffom the atomic mass or mass number most

commonly foundpissraeuns. tSuitsibiie radpieido PRt Bd incorssisndes e SARRSUMES Bf the
present invention,yclutigshut are nat insitgy ter AilitalscowriepMas®JEps dpmtessund, 3h] 2@jso written

as T for tritium), °C, "G, 24, I\ ,,19Q, 17 1B 226 (Gl Bl BherBh b9/ sk24 451281 and "Il
The radionuclide't %%%gi r%olrp)o’lg;%%é%'gr}tl%]??]@t;}% rai Foﬂjégé%éa'%%’mp())’uh(}s%vi/ﬁl c)?epend on the
specific applicatioh 8fHhat radio-labeled compound. For example, for in vitro POI2 receptor labeling

and competition assays, compounds that incorporate 311, 14C, 82Br, 125., 1 1311 or "S will generally

be most useful. Eor radig-imaging apolications, 5], 123+, 1241,"Br, "Br or "Br will generally be
S B A e

most useful. s ers ata'’r beled" or "labeled compound" is a compound of
30Formula (la), (IEYirheryleanbamesinsy methsbeesofesyhmethoesipstiadriddfe—PUe Mdionuclide; in
some_er_nbodir_nents th@f@di@ﬂum@eimmnedcﬁsammgmm ﬁdastsmngngf Baslobiatdl, i'Srgmd 82Br.
Certain isojgpicaliyiabeled seraROads,olibe PSRNk IVENHeRATR USIok 1y comipeLIaG/or
substrate tissue distribution assags. In some embodiments the radionuclide 31-1 and/or

35isotopes are USRI RSO Aerdid < OPut et hdiitidh W e dvid? Ii%fﬁbgg)sa@ﬁ%rél}g@merium

(i.e., 2H) may afforcscaitaBHihR e LED, ddEntEges FE3UIGAG fdtmgtEater metabolic stability (e.g.,

increased in vivo half-life or reduced dosage requirements) and hence may be preferred in WO

2009/117095PCT/US2009/001688 some circumstances. Isotopically labeled compounds of the
present inventiorE&amRlehisafiyepar pigp Afe i i procedures analogous to those disclosed in
the Drawings andipkaryiplesiifuathyl) ubdirytime drosipetopicatid KveledmedtBent for a non-isotopically
labeled reagent. Other gynthedcmeiindsHalaracyashitkate. discpaes dnfiasMoreover, it should be
understood To a mixture of (13,45)—cyclohexane~1,4—dicarboxylic acid (4 g, 23.23 mmol) in THF

(30 mL) was added lithium aluminum hydride (1 M, 93 mL, 93 mmol) dropwise at 0 °C. The

mixture was stirred at room temperature overnight. The reaction was quenched with water,

20 extracted with EtOAc (3 x 40 mL), and dried over anhydrous MgSQ;. The mixture was filtered
and the filtrate was concentrated under reduced pressure to provide the title compound as
colorless oil (3.3 g). 'H NMR {400 MHz, CDCl;) § ppm 1.6-1.38 (m, 8H), 1.70 (m, 2H), 3.56 (d, -
J =4 Hz, 4H).

Step B: Preparation of tert-Butyl 2-(((1s,4s)-4-
25 (Hydroxymethyl)cyclohexyl)methoxy)acetate
To a mixture of (1s,45)-cyclohexane-1,4-diyldimethanol (1.0 g, 6.93 mmol) and
rhodium(Il) acetate dimer {0.184 g, 0.416 mmol} in DCM (10 mL) was added rert-butyl 2-
diazoacetate (1.281 g, 9.01 mmol) dropwise at room temperature over 1 h period. The mixture
was stirred overnight. The mixture was purified via column chromatography to provide the titie

30 compound as pale yellow oil (0.89 g). 'H NMR (400 MHz, CDCl;) & ppm 1.42 (m, 4H), 1.48 (s,
9H), 1.54 (m, 4H), 1.68 (m, 1H), 1.86 (m, 1H), 3.43 (d, 2H, J = 8 Hz), 3.55 (d, 2H, J = § Hz),
3.94 (s, 2H). _

Step C: Preparation of fert-Butyl 2-(((1s,45)-4-
((Methylsulfony:oxy)methyl)cyciohexyl}methoxy)acetate

35 To a mixture of fert-butyl 2-(((1s,45)-4-(hydroxymethyljcyclohexyl)methoxy)acetate
(0.87 g, 3.37 mmol) and triethylamine (1.408 mL, 10.10 mmol) in DCM (10 mL) was added
methanesulfonyl chloride (0.579 g, 5.05 mmol) at 0 °C. The mixture was stirred at 0 °C for 5 h.
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5 that all of the atoms represented in the compounds of the invention can be either the most commonly
occurring isotope of such atoms or the scarcer radio-isotope or nonradioactive isotope. Synthetic

methods for igegHResatingyadio-isotopes into organic compounds are applisgblgstaeanpaunds of the
invention and are well known in the art. These synthetic 10met .. for example, incorporating activity
levels of tritium ianget%ﬁajg?%%‘ﬁﬁ’é‘gﬁegP*é‘%sfvfg'ff())/% Fxmcff[n@étpa%&% ééij%éc%ﬁ ‘Wlill ‘rglt?ﬁ?lﬁ Gas: This
procedure normaliyhyiledds Madlo s fbeficactiviay plotdcrs! avrbreitpiides ralogerrdiedseor eipsanyrdted
precursors. ik dRedueHonnithaodiusy Barahygride eli]: This procedure is rather inexpensive and
15requires precursors containing reducible function ups such as aldehydes, ketones, lactones,
esters and the like. 8‘ .eﬁgdgg?f’oaﬁavt\?ﬂﬁ itAit m"ﬁﬁrg{ﬁﬂ’r% @%ﬁ%‘ﬁfﬁ%ﬁ%ﬁ%@@a} e oters

products at almostetrseretical specific activities. It also requires precursors containing reducible
functional groups such asgldghvdes:-ketaneglagipmes, esters and the like. 20D. Tritium Gas
Exposure Labeling: This procedure involves expqsing precursor ntaining exchangeabhle protons to
tritium gas in the @f‘ees r?sc% %’}ﬁé”éﬁﬁ‘ﬁ%@%&%@%%@?ﬁ?Eﬁg}ﬁyﬁ%%oi‘%%%sﬁﬁagﬁgfﬁ‘yﬁ%ﬁ?&gé° lfln.nl]': This
procedure is usu&tipeihpicyied 486 naih) e EAAR (Ayhbl KsrHiEthy f(RI) I idd et By weakttyapibropriate
precursors with higb speoifia psiivitsmatiythiadide @b Fhisme thadiin genremhallowsvigsdigher
specific actjyity, 25such as for.example, about 70-90 Ci/mmol. Synthetic met farincorporating
ity v G BB e R e
transforms an anfio4fdiRd o f 30 h e Aty amah e i B s G Rifed AR dgUR R EROSP BT SO HAR

tetrafluoroborate sadtraiRahsuhs el tyréagh2btllaheliearcor portrthdsingntila thiedrepresented

procedure was reporigd tiflg%ct‘ﬁ‘pogéﬁg)asay’l‘i’l&g’?"i‘{?éh%&sgé%}g&c!&f%&%%un%%%m@k%f@»%g’- B.

Ortho uslodination of phenals: This procedure allows forthe incorporation of 1251 at the ortho position
of a phenol as reﬁéﬁ‘t%a\‘b*%ollier, T. L. and co-workers in.! Labelled Compd. Radiopharm., 1999, 42,
S264-S26615  C. Arylsaqcin@egeanyidaraiigeiexchangs-with 1251: This method is generally a two

step 35process. mf“mfwg&‘%ﬁ“m@ggf@%'gg‘%ﬁ%% Retgroaryl bromide to the corresponding

tri-allcyltin intermediate ‘using for exam catag/zed reaction gi.e. Pd(Ph3P&4 or throu%k{l) an aryl

or heteroaryl lithium, in tHe2praLERel gr PR Aiitntande pirresdaliey bRy ge oy cetate
2009/117095P CTifig $206 2400168 FHE 3B Iwsr{@ltd 18)8hiireprbgentit 66 - progddidferwad) reported

by Le Bas, M.-D. 3pgl £omVRRsRISiRer stARg 60! CRMPHLRAAIQRRHE AR (45 780194 8gnd

radiolabeled POI2 receptor compound of Formula (la) can be used in a scre,e]%in assay to
e

identify/evafiate E8MBEThALE [FeGRMEPAFHFME® S HEAA SymIERTRHTS HiEH e g reaction vas

quenched with water and the mixture was purified by preparative HPLC to provide the title
compound as 2 white solid (6 mg). LCMS m/z = 397.2 [M+H]"; "TH NMR (400 MHz, CDCly) &
ppm (.93 (m, 4H), 1.44 (m, 1H), 1.58 (m, 1H), 1.74 (d, / = 11 Hz, 2H), 1.83 (d, /= 11 Hz, 2H),
. 3.0, J =63 Hz 2H), 3.38 (d, J = 6.3 Hz, 2H), 4.06 (s, 2ZH), 4.59 {t, /= 5.8 Hz, 1H), 7.21
25 (dd, J, =/, =72 Hz, 2H), 7.26 (m, 4H), 7.35 (m, 41).

Examgple 1.17: Preparation of 2-((1r,4r)-4-((3-Benzhydryl-3-
methylureide)methyljeyclohexyilmethoxy)acetic Acid (Compound 48).
A solution of N-methyl-1, 1-diphenylmethanamine (25 mg, 0.127 mmol), triphosgene
30 (41.4 mg, 0.139 mmol), triethylamine (0.088 mL, 0.634 mmol) in DCM (5 mL) was refluxed at
40 °C for 3 h. tert-Butyl 2-(((1r,4r)-4-(ammomethyi)cyclohexylmethoxy)acetate (48.9 mg,
$.190 mimol) was added. The reaction mixture was refluxed overnight, quenched with H,O, and
extracted with DCM. The organic layer was washed with brine, dried over MpgS0O, and
concentrated. The residue was purified by preparative LCMS to provide the title compound as a
35 white solid (7.6 mg). LCMS m/z = 425.2 [M+H]"; "H NMR (400 MHz, CDCl;) & ppm 0.82-1.02
(m, 4H), 1.41 (m, 1H), 1.57 (m, 1H), 1.70 (d, J = 10.36 Hz, 2H), 1.80 (d, J = 10.36 Hz, 2H),
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5compound (i.e., test compound) can be evaluated for its ability to reduce binding of the "radio-
labeled compound of Formula (la)" to the POI2 receptor. Accordingly, the ability of a test compound to

compete withghedadiprdabeled compound of Formula (la)" for the binding ge-thesRMAdaggptor directly
correlates to its hinding. affinity. The | d ds of resent inventi ind to PGI2
receptor. In onebgggr%b%%g\t(tﬂ?emla?gglgé mgﬁ d%és‘? %?%%ﬁéés%%é &ggépugtggﬁb %ﬁ in another
embodiment the el domiiddnt-ha87die 8D Tess/thafiabBut 100 uM, in yet another embodiment

the labeled compound has an IC50 less than about 10 p.M, in yet another embodiment the labeled

compound has ap IC5Q lesg than about 1.pM and in still yet another embodiment the labeled inhibitor
B T s (LT

has an IC50 less thantabo e disclosed receptors and methods will .
become appgarenPiBugropbeskl)ebcryisar hrrwatedasdn Uende ki Danetvai) asetsid dikclosure. As
will be recognizeg:dh@&iePsief the methods of the present invention need not be performed any
particular number of ti.rrg%g Orl-iBr%th%H%'ij Sepuence. ,ﬁ\ddi Lorﬂal objects, advantages and novel

[

features of this invention will become apparént to those skifled In the art 20upon examination of the

following examples thers&x{Hich b mrentidid \orpemeu@RAe bkd hotimentet térp 7 ftmg.
EXAMPLES Exapyseh9intheess)ofcanpoundsebl) s prependdmve ntian. riadly stdted:syntheses for

rﬂ?ﬁ&&%li@%"%@@%‘ﬁ%ﬁr&l E[‘sr%‘l‘%v%s"?‘;ﬂ%r NG SYWRAISORYE the

compoundspf the pIesERbie -
same definitions as used throtghout this disclosure. he compounds of theinvention and their

syntheses are fuffhei h%rs%fdﬂ&?%yvm@sbﬂamﬁga%ﬂmg??ﬁéﬁ&ﬂ%fﬁ@%ﬂﬁﬂé&%*ﬁ%m to
further define theninuentiaraithaui:dowevatsidniting thefiaventitotecthelpantitdaraqiipiege

examples. The compgugedfdeseribed beiain.supra AN niavaTR patsed agseiging adfie CS

ChemDraw Ultra Version 7.0.1, AutoNom version 2.2, ChembDraw Ultra Version 9.0.7. In certain
instances comméPAAHESMFERNSH ARPT K drietstodd b et Eoidrt Brdme Sl e
recognizediby those gkjibed, mithe BrinCH@mistry: Proton nuclear magnetic resonance CH NMR)

spectra were recorded g&éﬁ%ﬁggh%igﬁlgpggzﬁ%gg '#’&?QBME%BQME&Q@%N cleus Probe) or a

BBI (Broad Band Inverse radient. Chemical shifts ‘are given in parts per miliion S)Em) with the
i

residual solvent signal dstligeorefmdiser 2N 198 BeI4Ed mematd anddtrhesesnehs O e dindflet, d =
doublet, dd = Wa2009414 FRO5RCH ALI520 Q946001 688 dbuiblet af dolddletan dadatideipetidhicoublet of

doublets, dt = dophet of tHRIGL.1! Sl IiELa 16Tl IRIESOL SQMOIETSaiAon, HRIRLAIMIRIRSa Grsaqartet, m =

multiplet, bs = broad singlet, bt ='broad triplet. Microwave irradiations were carried out using a Smith

SynthesizettM oio&F EmigateptrhBEANPIBiBtAGEY. T 938/6? trpiratedraptirerted Wakperformed

on silica gel 60 RR54 Liierck)H e paiBioryethimndayesichiro mategragpayphap T (Grlyasdreiaimed on

PKGF silica gel (5 mL). The aqueous layer was extracted again with CH;Cl; (5 mL). The organic layers were

combined and washed once with H,O (10 mL), dried over MgSO,, and concentrated. The
residue was purified by silica gel column chromatography fo yield the title compound as a light
25 brown oil (114.7 mg). '
Step C: Preparation of 2-{({1r,4r}-4-({(2,3-
Difluorophenyl)(phenyljcarbamoyloxy)methyl)cyclohexylymethoxy)acetic Acid.
2,3-Difluorophenyl{phenyl)carbamic chloride (50 mg, 0.187 mmol) and rert-butyl 2-
{(((1r.4r)-4-(hydroxymethyl) cyclohexy'l)methoxy)acetate (48.3 mg, G.187 mmol) were dissolved
30 in pyridine (1 mL). The reaction mixture was heated to 100 °C and stirred overnight. The
solvent was removed from the mixture and the residue was purified by silica gel column
chromatography to provide an oil, which was redissolved in HC1 (4 M in dioxane) (500 pL,
1.999 mmol). The reaction mixture was stirred at room temperature for 5 h. After removal of the
solvent, the residue was purified by preparative LCMS to provide the title compound as a white
ER) solid (12.3 mg). LCMS m/z = 434.2 [M+H]"; '"H NMR (400 MHz, Methanol-d,) & ppm 0.78-
. 0.94 (m, 4H), 1.32-1.4% (m, 2H), 1.51-1.62 (m, 2H), 1.63-1.77 (m, J = 7.33 Hz, 2H), 3.20-3.22
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60 A 1 mm plates (Whatman) and column chromatography was carried out on a silica gel column
using Kieselgel 60, 0.063-0.200 mm (Merck). Evaporation was done under reduced pressure on a

Biichi rotary exapaiaiords&MS spec: HPLC-pumps: LC-10AD VP, Shimadggﬂm@,mbljﬁjggg%ystem
controller: 10SCL-10A VP, d ector:. S A VP toggmpler: CTC
HTS, PAL, Leap Qfﬁiflc ?\Eér;}s sgp%ééc%%n?}{égr)%ﬁ 2%bl§3vél %’r% 1on pra)}n sbﬁﬁrg? B/IMDS
Sciex; Software: Ahbfyst2ll2.  Example 1.1: Preparation of ten-Butyl

2-(als,4s)-4- ((Phenylcarbamoyloxy)methyl)cyclolShexyI)methoxy)acetate. Step A: Preparation of

(15,4s)-Diethyl Cyclo 4- dlca X 2 lytion of
(1s,4s)- cyclohexa%neniif%rllc%r re)?f/'lr iC gclzllﬂ¥ 5‘55'““13@“@; kL thanol (150 mL) was added
concentrate H2§@J‘ﬂf(lmf%yQ(hﬂ?nﬂikérm%ﬁxvv&?ﬁéafé@%e?‘éﬂB%@%?KIBW‘&GOIed to room

temperature and concem@tg@lPmﬁmﬁjﬂuem@xm%mmﬁu}mﬁmmgﬁawrated NaHCOS3,
washed with brine, drlet}ove%gélg C%I fllt red The flltrﬁte as, gi %entr 3ed t% e;arowde the title

151N a sl
compound as colorless oﬂ“& MHz DCI3) ppm 4 z 611),

1.62-1.75 (m, 4H¥xargule 193, @#Pﬂﬂe@k@%“s‘e‘lﬂﬂ “?H‘)b%“l@ Eﬁalﬂg?‘tlﬁlhi’ %Hsﬂéﬁé‘ﬁ\ E"oﬁ’reparatlon
of (1s,4s)- Cyclohm&ngﬁgbdmlgllggﬁmamql32@1{095)solutlon of (1s 4s)- dlethyl

cyclohexan%e%14 dlcarbg %epgl gﬁ 6&?@#132 Q;E-lr rEe met Fbr %? ed i Lﬂi"t'im aluminum

hydride (4.54 g, 120 mmo in por s a xture was sti Smperature for 2 h and
quenched with csiiarenbenfitabesyBertkamtientrated to give the title compound as colorless oil (8.2 g).

NMR(400 MHz, DMSO- d@hﬁ@%ﬁ@&@%{m&%a&ﬂéﬂm Emis2Hm3iP4nd (3346m, 4H), 4.29 (t, J =
5.31 Hz, 2H). SOStep C. Pgelpgdalt ign o

roxymethy. lohe
Phenylcarbarnate 0'a solution oeft[?% 45)-cyclo g)?érr%%%e yslség\ﬁeéi:h# i ggb%%é mmol) in
pyridine (100 nil)aeg- é‘&’ﬁé@%ﬁéﬁ%@ﬁé&%@?‘ﬂ@@‘ﬁ OZGYEQth?ﬁ%‘Bd ?’Wé?@%"ﬁ%ﬁ‘%\%%tlrred
overnight atyoomdaaenatiue. Tia@ldiradvassenderi atgoaod puifie viesidiaadgelsealumn

om0 8P MR Be e EABROVAY A E9l0Nsss AR PR CMPINAS AN

NMR(400 MHz, CDCI3) 8 ppm 137-1.6 é} 7(m, 1 ) 3.54 WO
2009/117095PC TACLSPOUS/BT6HS fatf%ftﬂdeﬂ@?snpﬁmzﬁ% (8RaLd The oL 943 B2 (s, 1H),
7.02-7.08 (M, 11tymhidbd ArdB+avhed Hyth HIAZ04In(h, Rich), Btop e pepiaidti orsidftemwaB ptyifi2d (§{1s,4s)-4-
((Phenylcarbamoﬁi% @JBXQ%L%% HS‘ 9&0@9%@@1{:@5&&&@ HE'Q E pink colored sohid
((Is,4s)-4-(hydroxymet clohexyl t hep Icarbamat\g% 55 mmol) in CH2C12 (100
) was acled L@ GNTHRTIBTES V0TS0 TGS ORI B ARE R [ 0570)5 60
mmol) and the mixtarewds stiredien Z(h(nat Oy, 1 el Xty ety asee antemiratel arnd guriedovia silica
gel column chromgtogy B%Egﬂ 9[08'6’69}@%11&2'%99 25 GolorlaSs8iA148P4@)k G)S Ink = 378.2
[M+H]; '"H NMR(400 MI—)’;}Z CDC pP I@}QOHB lt §}8 ( M
Step C: Prepara ion of tert-Butyl 2 (((1r,4r)-4~(((4~
Chlorophenyl}(phenyl}jcarbamoyloxy)methyl)cyclohexylymethoxy)acetate,
25 ((1r4r)4-(Hydroxymethyl)cyclohexylymethyl 4-chlorophenyl(phenyljcarbamate (8.9 g,
23.80 mmol) was dissolved in CH,Cl; (30 mL). Diacetoxyrhodium {0.526 g, 1.190 mmol) was
added and the reaction was cooled on an ice bath. fert-Butyl 2-diazoacetate (3.63 mL, 26.2
mmol) pre-dissolved in CH,Cl; (10 mL) was added slowly to the reaction vig an addition funnel.
The reaction was stirred in an ice bath for 1 h, warmed to room temperature and stirred for an
30 additional 1 h. After removal of the solvent, the residue was purified by silica gel column
chromatography to provide the title compound as a colorless oil (8.8g). LCMS m/z == 432.6 [M -
tert-butyl group + H]"; "H NMR (400 MHz, DMSO-d¢) & ppm 0.77-0.95 (m, 4H), 1.33-1.50 (m,
2H), 1.42 (s, 9H), 1.52-1.62 (m, 2H}, 1.63-1.75 (m, 2H), 3.22 (d, /= 6.32 Hz, 2H), 3.83-3.93
(m, 4H), 7.23-7.32 (m, 5H), 7.35-7.44 (m, 4H).
35 Step D: Preparation of Sodinm 2-(((1r,4r)-4-(((4-
Chlorophenyi)(phenyl)carbamoyloxy)methylcyclohexylymethoxy)acetate.
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10811), 1.48 (s, 911), 1.79-1.95 (m, 2H), 3.42 (d, J= 6.95 Hz, 2H), 3.94 (s, 211), 4.09 (d, J = 7.20 Hz, -
2H), 6.63 (s, IH), 7.02-7.08 (m, 111), 7.25-7.33 (m, 211), 7.35-7.41 (m, 211). Example 1.2:

~ Preparation aof8-2bs: #ayt-(04- PCT/US2009/001688
Methoxyphenyl)(phenyl)ca ) @x > ){I_)c clorglex 1b/)¢F1)’heth cetic Acid ]1%(‘ ompound 24).

To a solution of tert-but’%}f%éb(%@z fz%}%meny?ﬁ{:"é? aer?w% ﬁ?ﬁ%ﬁgﬁ%ﬁgﬁy n?ethoxy acetate (0.1
g, 0.265 mmol) irvelieeanbrthimwrne sutied 1 96aumalhtentospbenleMet (o6 §ivaes fimol),
(1R,2R)-cyclohexanent AsigmineréiQ30:@s 1iR6s Avaoh)ictpbhbRoge Qi dih3 1 toatknand <3R4 (0.1

g, 0.471 nunol) at yoom 2otem oer%tHcr%g'aJ ne ﬁ%}%%%@xﬂaw%ﬁ%ﬁ?ewyéﬁhsﬁ%% 6‘&?%%8%%8)(&%‘16’6“’ heated
to 150C under microwave irradiation for 4 'h. The mixture was filtered and the filtrate was concentrated.

The residue®wastfeatds WP &y en FNTHaalek Ak B o168 mine eiamhiy sh BEme e
concentrated ane-purifiae byitpreerEsiverl); Blid, 418 MScamizaedid8i2iilvighl $¢iod bil. NMRB{4aE MHz,

DMSO-d6) .5 ppg 413413438, (M dm&%é%ﬁ@@wna &S0l is andcthath NG QM H1%12H),
254.00 (d, J = 7.20 Hz, 2H), 4.11 (s, 2H), 6.94-7.01 (m, 2H),7.23-7.31 (m, 411), 7.42-7.49 {m, 3H).

Example 1.3: Préparalion’ drmmes saaidedyvith stimng, A white solid precipitate was formed. The
Chlorophenyl)(phemyhcaibamet oxy) HhetiDalxohesoliimethiiydcetievAsbid (@bmpdtnd 28). 30From
tert-butyl 2¢(als 4s)-4-((RBRPVICAHAMOY TQIMSIYREYE QUEXYIME HISNAAGEIAIE ARfound as a

1-chloro-4-iodobenzene, using a similar method to the one described in Example 1.2, the title
compound was dBtiietd (s M Sa2 A YR - | Wﬁéﬂmz?ﬁﬁﬁ%@é@}’@ Brn 1.28-
1.53 (m, 811), 1.603 =31k, 28, 8 26 (kT3] =40-0.8Hps,2H), BAGI(6] & REB, A8k J7 GrHIHZ. AH),
7:24-7.83 (m, 5H) 73614 4y 414) 3R Q200904 TOSBPLR 500904608 xaumle 1.4

Preparation of 2-(§Is,45)-4-(03- luorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic
Acid (Compoun ?5). From ter/-butyl
2-(((Is,4s)-45((phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate 5 and 1-fluoro-3-iodobenzene,

using a similar mgthad, 1o $ie PREAesEIBEE N anplesh - g title compound was obtained. LCMS
nz/z = 416.4 [M+H];1H NMR 40§MHZ, Dl\/lso-de)ga ’ - 1.42 (m, 8H), 1.71 (s, 211), 3.28 (d, J =

ppm 1.2
7.07 Hz, 2H), 3.98%¢ Ry ‘l&’?cj‘_fbé.‘&ayﬁ}?’)ﬂ“ﬂ’,ygF@%‘-"‘?‘?ﬂ‘) BY)aS8 33 (m, 4H), 7.37-7.43
(m, 311). 10Example 150 refavetibploh2i{i(lsd3pide0(§milar method to the one described in Example
Chlorophenyl)(pheyhearhamayian)metivhexciobexinathamacsiic-Agiddfempoundis®).  From
tert-butyl 2- ((Is,4@-wrﬁ$ﬁllcarbamoylox )methyl)%clohegl methqxy)acetate and
1-chloro-3-38dobE2SEZ AT s’ MBI thétrod i b tidstriBad it EXarhdle T 2Fhé e 15
compound was dbtaipedHYOMS Inifiz(m, 282.. 3. [MEH]+; Gk Kie) REBODAN H 2 IDMSB-@6Y 8 ppmHL.27- 1.55

(M, 8H), 1.60-1.8¢:(m, 12344} é@@ﬁg, J=7.07 Hz, 2H), 3.96 (s, 2H), 3.99 (d, J = 6.57 Hz, 2H), 7.18-7.34
X

(m, 5H), 7.35-7.48 (m, 413). Example 1.6: Preparation of 2-(((Is,4s)-44(Phenyl(m-

20tolyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 31). From tert-butyl
2-(((1s,4s)-4-((plraviekr b3 dykpay et Ddi@otdtdrhethoxy)acetate and 1-iodo-3-methylbenzene,

using a similar mathpcigtheRpm deBeaathiEXARRE decbiR tigeanagrnd wasobtained. LCMS
m/z = 412.2 [M+Hr;1H NMI§4OO MHz, DM80-d6) 8 ppm 1.28- 1.53 (m, 8H), 1.60-1.76 (m, 2H), 2.27

(s, 311), 3.28 (d,T2BPEBN2I5H), 3.95 (s, 211), 4.00 (d, J = 257.20 Hz, 214), 7.02-7.11 (m, 3H),
7.19-7.29 (m, 411), 7.387-BoyirA:(E114 )Exdphpnyiqabapagloapatis i adabsadygtiopsacetate
Methoxyphenyl)(goenbaaibamaylDxypmethybaye @bexnetvanans tC it ¢Conpoussd 32).
mnol}, 4-methoxyphenyl iodide (31.0 mg, 0.132 mumol) and dioxane (1.6 mL) were added to a
30 vial. The reaction was heated under microwave irradiation at 150 °C for 4-5 h. The reaction
mixiure was filtered through a plug of MgS80,. The solvent was evaporated and the resuiting oil
was redissolved in HCl (4 M in dioxane, 497 pL, 1.987 mmol). The mixture was stirred
overnight. After removal of the solvent, the residue was purified by preparative LCMS to
provide the title compound as a white solid (12.2 mg). LCMS m/z = 428.4 [M+H]".

35
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30From ter/-butyl 2-(((Is,4s)-4-((phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and
1-iodo-2-methoxybenzene, using a similar method to the one described in Example 1.2, the title
compound wasgohieinedes CMS m/z = 428.3 [M+H]+; NMR(400 MHz, DMB&6280ppinmsas34- 1.56 (m,
811), 1.70-1.88 ( 13 320(S, . 3H), 3. J5 {.07 Hz, 211), 4.00 (d, J=7.33 Hz, 211), 4.11 (s,
2H), 6.93-7.02 (ng,k .39_%],'271%?:271).%3{’ ?Fﬁ?iﬂﬁ‘%o”?@%’f’?f}éﬂ {ﬁg“,’w). 35 WO
2009/117095PC Figspbaypiipbew Bsashigeyviony mrépdlersinh o Drogthe wajeatiq deid (Compound
Methoxyphenyl)(piyenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 33). From
tert-butyl 2-(((13,4s)-4-(§pcggpg}g&r@m%g;sy‘)methyl)cyclohexyl)methoxy)acetate 5 and
1-iodo-3-methoxybenzene, using a similar method to the one described in Example 1.2, the title
compound was dSRafREg PR Rpe sy VR MM o R AS A LS BT RIS S40BT S Bp T 1834 1.56
(m, 8H), 1.71-1.88s{miloR M}RBB (5; SikldesBridbd(d, Ekandpdy1k2a, Abhitd Ofhfduniva3Dikine®dd) 4.11 (S,
2H), 6.94-7.01 (2 Ee1{a 23130400 443 fddn?-48 (m, 3H). 10Example 1.9: Preparation of
2-(((Is,4s)-44(Phenyl(p- tolyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 34).
From tert-butyl 24(1s,4s)-4-((phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and
1-iodo-4-methylbBraepe, LESinBrepsimmiien sh2ile,40-th&@ne described in Example 1.2, the title
compound y4as inegd. = " 3 5 .28-
o1 53 (m. B, 4 R e o
7.20 Hz, 2H), 7.1%07 .21 (m, 211), 7.21-7.30 (m, 4H), 7.32-7.39 (m, 3H). Example 1.10: Preparation
of 2-(((Is,4s)-4-0(4- Fludrophemiitphe(y@daramoyloxy)methylicyclohexyDmethoxy)acetic Acid
(23?:[“ p;‘;nj (Z(Oﬁ@phjenﬁg&gﬂ%gr&%}ﬂetitxﬁl)[:ycfo?exyi)m?thok'y)acetate anf[ti ]t-ﬂuorg-i »iﬁdobenﬁ:n_e, cti;sié;g a
S,4s)-4-((phenylcar Xy)m cyclohexyli oxy)acetate and, 1-flugro-4-jodobenzene,
using a similar me %aél If‘éaatﬁwgg)é’ngée 3§§ﬁ %ﬁeﬁllég’é?nﬁgi'%’ ﬁ%t%é: %Ig?ﬁlﬁ%duwna WAL Shtaified. LCMS
m/z r- 416.3M+ whije 3 ENMIIE 60 MHE, TMEE-d6) S ppm 1.28- 1.54 (m, 8H), 1.60-1.75 (m, 2H),
3.29 (d, J=7.07 Hz, 2H), 3.96 (s, 2H), 3.97 (d, Jr- 6.69 Hz, 2H), 257.17-7.31 (m, 511), 7.31-7.41 (m,
411). Example 1.11: Pre tion of 2-(((1s,4s)-A-
((Diphenylcarbarn]}g?/f%%/%a{e%h%l)ﬁ VG 51%%)?33&@%%%@&%%@7& (Compound 7). Step A: Preparation of
((15,4s)-4-(Hydrossidesmppeysionsmes dgygladesibmethacaasatisateid (Copppauadidibn of
(1s,4s)-cyclohexane-1,4diyleineiRangl((@,£6@-9, 3.88 mmol) in pyridine (5 mL) was added
diphenylcathamic chloride.(0.9 ¢, 3,88 ol) at ropm temper . The reacl s refluxed for 5 h,
cooled 1o 1o 18 e b BB e o
water. The organtcHRBtEMAMAAE daraedacrinet &tfyrerisdetitdaHipRaEPRALRT B RFLRER The
extract was driedviivesdlig SQAand-conceniatel] under reduced pressure. The residue was purified by
silica gel column chromatography to provide the title compound (0.870 g). LCMS m/z = 340.23 [M+HTr.
WO 2009/117095PCT/1JS2009/001688 Step B: Preparation of 2-(((1s,4s)-4- '
((DiphenylcarbaridBRI) it SATEsERsBRF FifétrdRAdEetic Acid.  To a solution of

((Is,4s)-4-(gdroxgmettpitaytiehexylirmdtionb diplypnyibghbpriohte (30 6tmgy )0c88A Avich ((Cp gupdund
diacetoxyrhodiuni,{)’.L-g.SB mg, 0.044 mmol) in CH2C12 (3 mL), was added

From tert-butyl 2-(((1r 4r)-4-
((phenylearbamoyloxyymethyDeyelohexymethoxy)acetate and 1-chloro-3-iodobenzene, using
a similar method to the one described in Example 1.21, the title compound was obtained as a
30 white solid. LCMS m/z = 432.6 [M+HT".

Examplie 1.26: Preparation of 2-(((1r,4r)-4-(({(+Chloro-3-
fluorephenyl){phenyl)carbamoyloxy)methylcyclohexyl)methoxy)acetic Acid (Compound
36). '

35 From tert-butyl 2-{((1r,4r)-4-
((phenylcarbamoyloxy)methyl)cyclohexylymethoxy)acetate and 1-chloro-2-fluoro-4-

iodobenzene, using a similar method to the one described in Example 1.21, the title compound
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5 dropwise a solution of tert-butyl 2-diazoacetate (188 mg, 1.326 mmol) in CH2C12 (1 mL) at O C.
After stirring for 1 h at room temperature, the reaction was filtered and concentrated under reduced
pressure. Theygsiduewas treated with HC1 (4.0 M in dioxane, 2 mL). Aftes¢stiiingéan td the reaction
was concentrated under reduced pressure and the resid purified by H rovide the title
compound (198 H&)° W%ﬂﬁﬂqwimfg‘g}%lréﬁgf!? i%kmﬁgomd%%%%ﬁ%ﬂ@%o (m,
8H), 1.50-1.62 (mpr2B5910P5(tn84H(in] -2$4),33.60-B02 @F- D44BHH)2H)$ 3.66((s, 22H) | BR1.8T.82 (m, 6H),
7.35-7.39 (m, 4HuExampler L4 2y Rrepanation Qf 2gdium @ (ds4@-#z, ERPs 94 (ddd, s = 8.75, 2.43,
henyIcarbamoylox%@et%Dcyclohex Hm th%(z)g)ac iat 5To a solution of

2-fter,40-4-((diph5 &a 5%6?/1?)%) ethyhcycl e ‘f/]l% ethoxy) acetic acid (25 mg, 0.063 mmol) in
MeOH (1 mld), was added sodium methanolate (0.126 mL, 0.063 mmol) at -10 C. After stirring for 30

min, the reactionyyasAeRcenpalgH uAesredicoh i egsuRIberovide the title compound as a white
solid (26.1 mg). LCMS m/z = 98.4}14M+H

t 20Example 1.13: Prepatation of .2-(alr,4r)-4-(03-
Viethoxypneny RSB A A Ty Rt A bR .
Step A: Preparati@h of ((Ir,40-4-(Hydroxymethyl)cyclohexyl)methyl Phertylcarbamate. 25To a solution
of (1r,40-cyclohexane- rddipdipethanel {a-g434.7 mmol) in pyridine, was added phenyl isocyanate
(4.13 g, 34,7 mmgol) at room temperatyre. The reaction was stirred for, 5 h, cangentrgted and extracted
with ethyl acetatd TR [(%%{R%%?gv(g{ ) r?e{a%%"r? é‘g%'fta%}g%(%ﬁ%tgr?ﬁgt&égflqrﬁ% 'r{;feus?lﬁ)l%é was purified by
silica gel columniefremirsisgrsiphay tenyarengieodde thomp 6ttt GotFrS hihe Htrs et 11]+: 'H
NMR (400MHz, RMSOARGLPTHAIIHBULOR 6o, 44D A{8-4139 (m, IH), 1.51-1.62 (m, 1H),
1.75-1.88 (m, 4H), 3.15-3.25 (d, J= 5.8 Hz, 2H), 3.82-3.95 (d, J= 6.56 Hz, 2H), 4.52 (t, J= 5.31 Hz, |H),
6.29 (m, 1H), 7.30 (m, 2H), 7.48 (m, 2H), 9.62 (s, 111). Step B: Preparation of ten-Butyl
2-0(1r,40-4-((phdFiAeaipAaib isssaratenyl tytisifekititiesarrfcetate: 35To a solution of
(Or,40-4-(hyslroxyieeaifiphiayniphexyhnaiinbpoeyeaiiipyadaetd it B4 aumoN cah@ompound
diacetoxyrhodiurg 0.210 g, 0.475 mmol) in dichloromethane (50 rnL) was added dropwise a solution
of tert-butyl 2-diazoacetate (1.350 g, 9.49 mmol) in dichloromethane WO
2009/117095PCT/US 2660106 e88 (51 (@6%k & C for 20 min. After stirring for 30 min at room
temperature, the (gtitywwasdiieyrd offiand)the dHisatenadsxedpreantratezHunded ieduced pressure. The

residue was purifiedpysiliea gel calumnehiamatgraBhY L e I ik AeTPOURA (R 32 9). LOMS
miz = 378.43 [M+H]t: 'FINMR (40

MHz, D|v_|5046325 pm O.85-1.08%In 411), 1.42 (s, 9H), 1.41-1.62
(m, 211), 1.78- sEBPEHFdAE5 csBisdRsgie s ~I=pr}*’és.§%z(a;‘"39~24[. HY 211), 6.29 (m, 1H), 7.31 (m,
2H), 7.48 (m, 2H), 9.62 (s, 1H). Step C: Preparation of

2-(((Ir,40-4-(((3-|\4§(mmg%@)4)g eGP pw%;y&methyl)cyclohexyl)niethoxy)acetic Acid. To a
solution of tert-butyl 2-(((Ir,40-4- ?O((Phenylcar émoyloxg)methyl)c clohex I)methox(}/) acetate (0.2 g,

0.530 mmol) in d%‘?},{ﬂ'@’f@%ﬂyl}(?he“y Jearbamoyloxy)methylycyclohexyl)methoxy)acetic Aci
(Compound 39).
25 From tert-butyl 2-(((1r,4r)-4-

{({(phenylcarbamoyloxy)methyllcyclohexyl)methoxy)acetate and 1,3-difluoro-5-iodobenzene,
using a similar method to the one described in Example 1.21, the title compound was obtained
as a white solid. LCMS m/z = 4343 [M+H]"; '"H NMR (400 MHz, Methanol-d,) § ppm 0.85-
1.02 {m, 4H), 1.46-1.58 (m, 2H), 1.59-1.70 (m, 2H), 1.79-1.87 (m, 2H), 3.28 (d, / = 6.44 Hz,

30 2H), 3.82 (s, 2H), 3.99 (d, J = 6.19 Hz, 2H), 6.79 (tt, J=9.02, 2.23 Hz, 1H), 6.88-6.95 (m, 2H),
7.25-7.32 (m, 2H), 7.33-7.41 (m, 1H}, 7.41-7.50 {m, ZH).

Example 1.30: Preparation of 2-{({(1#.4r)-4-({(3,4-
Difiucrophenyl){phenyi)carbamoyloxy)methyijcyclohexyl)methoxy)acetic Acid
35 {Compound 40}.
From fert-butyl 2-{({{1r4r)-4-
((phenylcarbamoyloxy)methyl)cyclohexylymethoxy)acetate and 1,2-difluoro~4-iodobenzene,
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mL) were added 1-bromo-3-methoxybenzene (0.099 g, 0.530 mmol), (1R,2R)-cyclohexane-1,2-
diamine (0.012 g, 0.106 mmol), copper(1) iodide (10.09 mg, 0.053 mrnol), and K3PO4 (0.225 g, 1.060
mmol) at roony terperaisee. The reaction was irradiated under microwavefor4:srabibids. The
o e s IGI5 00 SPRGErLaIadupdel ROMGEH pRoo Bl LSadus Ay catec

with HC1 (4.0 M I didxane. 5 m r stirring for 1 he reaction was concentrated under reduced

pressure and thessasidiite spliits BoMferty Prep BYeilis HPNER§4BPVIde Mehmeldord patitP?0.123 g).
LCMS m/z = 428,52 [M i}, HNVR (A0 H 270 MS@420)S15am. S5 8hr, 1:903(98,(4H)s 8 8542,50 (s,

20 L5 e e M oo

diphenylureido)met#)eyclohexyl)methoxy)acetic Acid (Compound 4).  Step A: Preparation of
1-0(1r,40-4-(Hydroxymethyl)cyclohexyl)methyl)-1-methyl-3,3- diphenylurea. 25To a solution of a

1r,40-4-((methylaénirgﬁﬁﬁygcgﬁ%%%e@/%%g@&%bﬁggg g, 2.158 mmol) in pyridine (3 mL) was

added diphenylcar’f)aa Chlori g room temperature. The reaction was refluxed
for 5 h. The mixtdiearephendiedcayRssrmaanperaneE B et mrth ortaseir el farmpriatkrial was
extracted and waghed with 10 M HCI. The extract was dried over MgSO4 and concentrated under
reduced pressure. The residue, ! Opurified, by silica gel column chromatography to provide the title
compound (0.685 g). L Rﬁ@rfﬁizw‘é%%gg%’%@%mt Step B: Preparation of ,
2-0(1r,40-4-((1-MEtrts b ampHery R FEIoS K N RTE g AstE sk ftastid 0arbers s -L5itdidn of
1-(((Ir, 4n)-4-(hydrexymetbybieye b exy hene thed rlEmeipid 133 (B5diphenynea . dbgi @284 mmol) in
CH2CI2 (5 mL), %gﬁ%%gﬂg‘;gygwr(ﬂ?@& At AImanF 200 4IRSl B liowsddy dert-buty!

2-diazoacetate (0. mol) at O C. The reaction was stirred for 1 h and concentrated under
reduced pressurd™THe r&4idiE\ms Haatéd - W oBOk i 7obSPeT AiS 399 d T8y WittdHo M HC1 in
dioxane angsstirredneerAighb e miK0aE VS cROTENY st H) den redu cadsphessaraarniehthe residue
was purified by pﬁﬁe‘arative HYLC to provide the title compound (58 mg). LCMS ink = 411.32 [M+11]+;
111NMR (400MHz,'DMS0O-d6) 3 ppm 1.35-1.41 (m, 2H), 1.81-1.92 (m, 111), 2.21-2.51 (m, 411),
2.62-2.86 (m, 2H), 3.21 (m, 2H), 4.62 (s, 3H), 7.15-7.38 5(m, 10H). Example 1.15: Preparation of

2-(((1r,4r)-4- ((Diphenyplearknmayisanmed BACyciohexfihmnatexy)acetic Acid (Compound 5). From

(1r,40-cyclohexagg:b 4-dividi | Rtgi Ingkash0similar method to
the one de.scribegoi#)ggr%%ﬂ}ﬁa @lé’gls? crErEI/lzﬁE Qg&i% %%%&111%%%%(400!\%&, DM30-d6) 8

11.10-1.42 (A, 8H), 1.53F1BU4HPBKE- G040 E7 (m, 2H), 3.91-3.93 (d, J= 4.2 Hz, 2H), 3.98 (s, 2H),
7.20-7.31 (M, 6H}(pFeBAeABOrGVI oA NcEnSnyplehds $BmRhepdration oL (046 4skds|BBene, using
15Dipheny-'Ureid@mﬁ%&%%@%%&ﬁ%%@%&&lﬁ?ﬂ&ﬁ\ﬁi@ L@Q@Q%@@c@&pomd was obtained as a

white solid. LCMS m/z = 412.2 [M+H]".

25 Example 1.33: Preparation of 2~({(1r,4r)—4-((Phenyl(pyridin-3-;
yhcarbamoyloxy)methyl)cyclohexylymethoxy)acetic Acid (Compound 49).

From tert-butyl 2-(({1r,4r)-4-
{(phenylcarbamoyloxy)methyl)cyclohexylymethoxy)acetate and 3-iodopyridine, using a similar
method to the one described in Example 1.21, the title compound was obtained as a white solid.

30 LCMS m/z = 399.2 [M+H]"; '"H NMR (400 MHz, CDCl;) & ppm 0.67-0.91 (m, 4H), 1.31-1.47
(m, 2H), 1.47-1.58 (m, 2H), 1.62-1.76 (m, 2H), 3.21-3.27 (m, 2H}, 3.93 (d, /= 6.06 Hz, 2H),
3.96 (s, 2H), 7.12 (d, J = 7.58 Hz, 2H), 7.26-7.45 (m, 3H), 7.56 (dd, J/ = 7.96, 5.43 Hz, 1H), 8.13
(d, J=8.08 Hz, 1H), 8.36 (d, J=4.29 Hz, 1H), 8.56 (5, 1H).

35 Example 1.34: Preparation of 2-(((ir,4r)-4-(((5-Methylthiophen-2-
yh{phenyl)carbamoyloxy}methyljcyclohexylymethoxy)acetic Acid (Compound 50).
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Step A: Preparation of (1s,4s)-Cyclohexane-1, 4-diylditnethanol To a mixture of
(1s,45)-cyclohexane-1,4-dicarboxylic acid (4 g, 23.23 mmol) in THF (30 mL) was added lithium
aluminum hyerigles(d/ 5098 rnL, 93 mmol) dropwise at 0 C. The mixture was sturechatsaesn
temperature overnight. fhe ;eerz;%q%q WR& gygg@hed with water, 20extracted with EtOAc (3 x 40 mL),
and dried over anhydrous MgSO4. The mixture was filtered and the filtrate was concentrated under
reduced pressurd®privIaTtRd SRIREIHPBGIRIS BTN LL Sif 3R adeNm RIS, cDC13) 5
ppm 1.6-1.38 (mu@hp) a dimaifme o) 1Bthbofet, ddserbdd 2n BkdynSieh 2B, tRe epparatigmuoiitess Buityled
2-(01s,40-4- 25(HydpnmathvlsyRohexy)methpxyyacetate To a mixture of
(1s,4s)-cyclohexane-1,4-diyldimethanol (1.0 g, 6.93 mrnol) and rhodium(ll) acetate dimer (0.184 g,
0.416 mmolf in DCM (10 mL) was added tert-butyl 2- diazoacetate (1.281 g, 9.01 mmol) dropwise at
room temperaturgxcwpld I8 peliedarhiie mefdui€ nwas-Sliietlovepyighin-Bhe mixture was purified via
~column chromat ' j gagiievelow;oid e ANMR (400
MHz, CDCI3) 5 @rﬁ%@%ﬁ%ﬁ%ﬁé@%@gﬁg 4H();,}?Li.68 (m, IH)'d, J?%%%(in, fﬂ’), 3.43(d, 2H, J
= 8 Hz), 3.55 (d, 2H, J 285864 117+ step C: Preparation of tert-Butyl 2-(((Is,4s)-4-
((MethylsulfonyldkghmgthsHioyslokexyeimigthdsip aditate 85w stnaid dréuwf teiidsigpyiidine, using a
2-(((Is,4s)-4¢hydgxymetidcxciahexd sty Jaceiplen 1840 234 mumel anddistadamine (1.408
mL, 10.10 mmol) in,DCI}[I (10.mL) WQSA!?{?\?@%%M%SU”OW' chloride (0.579 g, 5.05 mmol) at O C.
The mixture was ¥¥e'st o“¥38V5 1 /117095PCT/US2009/001688 The reaction was
guenched with water and extracted with DCM (3 x 20 mL) and dried over anhydrous MgSO4. The
mixture was filtergdaifeGORCPRUAEHMNGIEL- {RUILGS A PIBRSNIRFeaRARYIde the title compound as pale
yellow oil (1.1 g). Step, D: Preparation of ten-Butyl 2-(01s,4s)-4-(Amitiometh clohexyl)methoxy)
Sacetmte AR U ey O citor et KRR |
((methylsultényloxy)metfpiyogeibhexyifhetthoxd)acetate (0.25 g, 0.743 mrnol) and sodium azide (0.097

g, 1.486 mmol) in@MEia-rakhyias sk iondththesenctiansvas tiluteshvwirhit0A6{20 mL) and
washed with water. ] ahrem gtrl%d%r}ic Iayerwas .gri d ever anhydrous MgSO4 10and c%nceeratggged under

51 o the-one. described in nd was obtat
. e resi

reduced pressure. The residue was dissolve ikntgxl\/ngH (5.00 mL and added Pd/C ?3.95 mg, 0.037
mmol). The mixturdiigaelidtied rder 498-athd5phere overnight. The mixture was filtered through a
celite column and concentrated under reduced pressure to provide the title compound as yellow oil

(0.164 g) without furthe ification. LEMS,miz 258.2 +H]. 15Step E: Preparation of
2-(015,45)-%?((3, -xﬁ?pﬂg%%%r%afé%ﬁﬁé?ﬁy‘fﬁ:%@ﬁ’e&%gﬁgfhox )acetic Acid. To a mixture of

tert-butyl 2-(((Is,4BSbesenimndieRrRspsRaesy prians R clbasy IBee o g2t eie AL AmPEiEds mL)

was added potasssyum tert-butoxide (65.4 mg, 0.583 mmol) at room temperature. After stirring for 10
mm, diphenylcarbamic ‘%@é%igﬁ-%@pz[ﬂ@rqt%% mmol)
({phenylcarbamoyloxy)methyl)cyclohexylmethoxy)acetate and 1-ethoxy-4-iodobenzene, using
25 a similar method to the one described in Example 1.21, the title compound was obtained as a
white solid. LCMS m/z = 442.1 [M+H]".

Example 1.38: Preparation of 2-(((1r,4r)-4-(((2-Fluoropyridin-4-
yl}(phenyl)carbamoyloxy)methylcyciohexyl)methoxy)acetic Acid (Compound 89).

30 From fert-butyl 2-(((1r,4r)-4-
{(phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and 2-fluoro-4-iodopyriding, using a
similar method to the one described in Example 1.21, the.titie compound was obtained as a

white solid. LCMS m/z = 417.6 [M+H]".

35 Example 1.39: Preparation of 2-(((1r4r)}-4-{({5-Methoxypyridin-3-
yh(phenyl)carbamoyloxy)methyl)cyclohexylymethoxyjacetic Acid (Compound 90).
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20was added. The reaction mixture was stirred at room temperature overnight. The reaction was
quenched with water and the mixture was purified by preparative HPLC to provide the title compound
as a white soligh(fomg)74€MS m/z = 397.2 [M+H]+;1H NMR (400 MHz, CBEA8} hpmn O3 (m, 411),
1.44 (m, 111), 1.58 (m'%py%ﬂz}fh@'z‘-](_ln 1z, 2H), 1.83 (d, J= 11 Hz, 2H), 3.10 (t, J = 6.3 Hz, 2H),
3.38 (d, J = 6.3 Hz, 2H), 4.06 (s, 2 1),(1.59 t, J= 5.8 Hz, 1H), 7.21 25(dd,../ = = 7.2 Hz, 2H), 7.26 (m,
4H), 7.35 (m, 4HEEsRREReaoyiPx PR ARG PR B A A BB ARgdry rmethoxypyridine,
methylureido) methiy eydiaibe e th OxyacaticrAeii( Eompdahdl4 8k WisolatponndMdsmiatimgd 1,
1-diphenylmethapaming. (@2 MdAsl AL mmgql),ﬁlp@p_sgene 30(41.4 mg, 0.139 mmol), triethylamine
(0.088 mL, 0.634 mmol) in DCM (5 mL) was refluxed at 40 C for 3 h. tert-Butyl
2-(((Ir,4r)-4-€aminomethyl)cyclohexyl)methoxy)acetate (48.9 mg, 0.190 mmol) was added. The reaction
mixture was refluRecnpietrigiityqaestahed vl HB0-Je@-Etracpeddisita-DCM. The organic layer was
washed with bring, i &;gﬁn ' ifi reparative
LCMS to provideﬁ%@%ﬁ%@%ﬁ%ﬁ%ﬁg 3 Whgi;taeggolld (7%%%??%&%@3% gg%g%\i?l-l-Hl;ll-l NMR
(400 MHz, CDC13) 5 ppMDEZHELAH 24 41 (m, IH), 1.57 (m, 1H), 1.70 (d, J = 10.36 Hz, 2H),
1.80 (d,./ = 10.36((dz21d)rb A 1200 k1 B9SPIE TAISZDO90 18882 ¥ AywoFpdepytidine ) usim 88 Hz, -

2H), 3.36 (dgJ = B3R %l 1640008 R E}itAOR E¥arkiple £2041%8 (ilEVorfpbSntfw s othathéd42a4H),
7.27-7.38 (m, 6H |

. Example 1.18: Pre i 2-0(1r,40-4-(((2,3-
5Difluorophenyl) W&%&%Wd&g}%ﬁﬁ%ﬁ clohexyl)methoxy)acetic Acid (Compound 51). Step
A: Preparation of 2,3-Difluoro-N-phenylaniline. A mixture of 1-bromo-2,3-difiuorobenzene (0.232
mL, 2.073 mmoDEgAline (Q1293efikaRoRBP 1MON RARIHRAYR{ QR MG Onl@dymABINAP (194 mg,
0.311 mmol), sodiym ter!- 10butoxide (299,mg, 3.11 mmol),.and.toluene (3 in a sealed vessel
under argon Was’#é'% e"é‘?ﬁya‘ﬁ‘%ﬂ]f)@aﬁé’fcﬁ’fﬁg’l ?/léagg?éﬁ?t% l‘é%éé?:ljtl()c'ﬁn ul(gl( L?;e vas filtered through a
plug of celitd. The filtratBrovagdneddttéiedartd the residue was purified by silica gel column
chromatography to.givedhs:tHig1eamround RfacighihbrawnRiddkhangpdbEMS tniz = 206.1 [M+HTr;
LLA MR (400 Moy Mol S00m S 008 (M AL 00 RER N MO8 05 M, 11D,

6.95- 157.03 (in, l,lof'.}ﬂ m, "E%t?ep . Preparation of 2,3-Difluorophenyl(phenyl)carbamic
Chloride.  2,3-DifRRstst NepREmyraffine Doy LOME rnmty-alf tHidhosgene (159 mg, 0.536

mmol) were dissolved in CH2CI2 (I mL). The solution was cooled in an ice bath, and pyridine (79 uL,

0.975 mmoly wasAgaz Qs ¥ iRamaeoralela agiions e aciamuas warmed to 20r00m
R

temperature and stirred for 1'h. Then, it was cooled in an ice bath and quenched by the slow addition
of H20 (1 mL). THORseibrRrERmee AR ebE e R RSb Y Refia AGtiComPaad P The aqueous
layer was extracted againowitbrGRZICA2((5g-p-The organic layers were combined and washed once

with H20 (10 mL)«Sﬂi;%?;&y@;nbé@&%eﬂ%ée%%g}ﬁﬁ#@%&ﬁ%&%ﬁ%& WRgRUHTRd By ica,ggb column

chromatography to yield the title compound as a |i , .
a similar method to the one described in Example 1.21, the title compound was obtained as a

25  white solid. LCMS m/z = 413.2 [M+HT".

Example 1.43: Preparation of 2-({(1r,4r)-4-(({5-Chloropyridin-2-
yE{(phenyi}carbamoyloxy)methyl)cyclohexylymethoxyjacetic Acid (Compound 94).
From tert-butyl 2-(((1r,4r)-4-

30 {(phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and 5-chloro-2-iodopyridine, using
a similar method to the one described in Example 1.21, the title compound was obtained asa
white solid. LCMS m/z = 433.3 [M+H]"; "H NMR (400 MHz, DMSO-ds) & ppm 0.77-0.95 (m,
4H), 1.32-1.41 '(m, 1H), 1.41-1.50 (m, 1H), 1.51-1.61 {m, 2H), 1.63-1.75 (m, 2H), 3.22 (d, /=
6.44 Hz, 2H), 3.93 (d, J = 6.06 Hz, 2H), 3.94 (s, 2H}, 7.21-7.32 (m, 3H), 7.36-7.44 (m, 2H),

35 7.70-775 (rn, 1H), 7.97-8.02 (m, 1H), 8.33-8.41 (m, 1H), 12.52 (bs, 1H).
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25brown oil (114.7 mg). Step C: Preparation of 24(1r,40-4-(((2,3-
Difluorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)rnethoxy)acetic Acid.
2,3-Difluoropkhanyiphemsicarbamic chloride (50 mg, 0.187 mmol) and tertplottyk2a09/001688

(((Ir,40-4-(hyciroxymet Ii clphexyhmetho) acetat é54_§13 m Otil.S_Z_‘_mmoI) were dissolved 30in
pyridine (1 mL). e T hgc rg%%?&ﬁﬁé%&%gpr?gg@eﬁ %%% C auneéagtylfrlealovernight. The solvent was

removed from theHakemd earbamaviesmetwhsslntrsd) By dnsagetic drit it errmnddgtaphy to provide
an oil, which was redisspivgdeiptd&12¢(d (M. amdioxane) (500 pL, 1.999 mmol). The reaction mixture was

stirred at room RIS IRL 1Ry HERRNRL AIH0R SQMEN U8, CSHUIE VRS Ring o

preparative LCMS to provide the title compound as’a white’35solid (12.3 mg). LCMS fez = 434.2
[M+H]; MYER (46trNeeize st ipaite perdeseppif 0 Faarepdul (i, t&ﬂ&f*&.@mﬂg (e P984 462 (m,
2H), 1.63-1.77 (myhitesdlid 3LdR Y, 342053 2HWO 2009/117095PCT/US20091001688 (m, 2H), 3.89
(d, J=6.06 Hz, 2H), 3.92 (s, 2H), 6.99-7.10 (m, 2H), 7.11-7.22 (m, 4H), 7.22- 7.31 (m, 2H). Example
1.19: Preparation of Sodium 2-(((Ir,4r)-44((4-

5Chlorophenyl)(pPhEampiekATa RTsOBRM e RTEL b ALLT Finamsle3bitate. Step A: Preparation of
4-Chlorophenyl(phetiyhgstraginierCluogidey) metkyDipciblohigiiorédkphid mdandicié, (GsmpearsiFiar method

to the one dgscribed in Ex rgpiqg%al,%ﬁg%@ B 1Bgitle gemppund was obtained as a light yellowtil. lifl
NMR (400 MHz, DMSO-d6) f%%g] .31-7.81 (m, 91-1). Oétep B: Preparation of _

((Ir,40-4-(Hydrox S a9 ks St At ei3 s e ny I (phenyl)carbaniate.
4-Chlorophenyl(phenyl)@arbamitalofdiidé (L2 Bhey a6 14 mhimidibnethah ¢L64) )5, 34.7 mmol) in benzene

cyclohexane-1,4-giyldimethan@l {863 8yid8A-mmelwere dissolyed Ry iginents Qmbu S fommol).

The reaction mixture was heated to reflux ove%%\ cooled and concentrated un er 15reduced
pressure. The redid it A R RO TRTSGHEOAR TR07SD)" HEdIEs YR WSHE A EfoAe and
Et20. The filfrate tvestexiravidehbwitleat O 00. A8} ameb BEtoAedRgoTin Tl ageeotes layer was
ext;agteddagai g Migb!%@ﬁ%alﬁﬂhmﬂe}n%hﬁem%@f%% n%twgg@mm%;in@d ]ansiawgm@bw&ﬁgﬁtzo (200 .
mL), dried, and concenirated. The residue was purifie sili e romatogr to provide
the title compoun%%a%s'%]tﬂgﬁepaﬁl eocuosllgyéﬂd“éaosli? %Zi%fﬁab A ﬁ{éﬁgg‘b‘ng\g&:w%ﬁﬁﬂc?mﬁ ;’gﬁﬁ%ﬁyﬁcoo MHz,
DMSO-d5) 8 ppmaget 35, ddedrendiqyeentiaed. Fheresiduq jvas paificd by mlicagy! gobmm Gpoprptogrphy
1.62-1.73 (M, 2H)e grdvAd&indhitfe 18nipdurdH} a3 88 kds i H9BE) HA B 1) A28 faspi ) 7' 2382 (m,
5H), 7.34-7,45 (m, 4 C: Preparation of teri- | 2-(alr.40-4-(((4-

Chlorophenyl)(ph 4Ry e%%b%]?n(%? I(E}»}(j rn(%gﬁny}ﬁ(&/)g%ﬁgyb%&%ﬁ%gégﬁé&’ 2H), 1.16-1.98 (m,
25((1r,40-4-(HydrBXy thédrigl)Ey G6 hizy i Sthy (4 I 6rpe iyiiph&h(s) édpbamate (8.9 g, 23.80 mmol)

was dissolved in CH2Ck2:(30. BilehRiasetpwbosinm (01536 9.(8 196rpehyamanded gnd the
reaction was cooledtl?rl an 'clga (t))@fh. tert- ut‘}/tla%e-diazoacetate (3.63 mL, 26.2 mmol) pre-dissolved in
CH2CI2 (10 mL) Was 521“ ed &t Iﬁo Y/ teattion via an addition funnel. The reaction was stirred in an
ice bath for 1 h, warmed'eoaresricreeh fseranire?did stirddiask afymethyl) cyclohexylymethoxy)acetate

25 (1.0 g, 3.87 mmol) and pyridine (0.438 mL, 5.42 mmol) in CH,Cl, (10 mL) was added 3-

- fluoropheny! isocyanate (0.480 mL, 4.26 mmol) and the reaction was stirred at room
temperature overnight. The reaction was then heated to reflux for 5 h. After removal of the
solvent, the residue was purified by silica gel column chromatography to yield the title
compound as a white solid (1.12 g). LCMS m/z = 340.4 [M - terz-butyl + H]*; 'H NMR (400

30 MHz, CDCl,) 8 ppm 0.85-1.04 (m, 4H), 1.41 (s, 9H), 1.51-1.64 (m, ZH), 1.69-1.87 (m, 4H),
3.26 (d, /= 6.32 Hz, 2H}, 3.87 (s, 2H), 3.92 (d, J = 6.57 Hz, 2H), 6.57 (s, 1H), 6.68 (dt, J =
8.34, 2.53 Hz, 1H), 6.94 (d, J= 8.59 Hz, 1H), 7.13-7.18 (m, 1H), 7.20-7.28 (m, 1H).
Step C: Preparation of 2-(((1r,4r)-4-({(3-Fluorophenyf){4-
methoxyphenyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetic Acid.
35 From 1-iodo-4-methoxybenzene and tert-butyl 2-(((1r,4r)-4-((3-fluorophenyi-
carbamoyloxy)methyl)cyclohexyl)methoxy)acetate, using a similar method to the one described

in Example 1.21, the title compound was obtained as a white solid. LCMS m/z = 446.5 [M+HT",
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30additional 1 h. After removal of the solvent, the residue was purified by silica gel column
chromatography to provide the title compound as a colorless oil (8.89). LCMS m/z ---- 432.6 [M -

tert-butyl groupgrhitis NNER (400 MHz, DMSO-d6) 8 PPm 0.77-0.95 (M, 4Hyc 433k (gas 2H), 1.42
(s, 9H),. 1.52-1.62 (m, 2H), 1.63-1.75 (m, 2H), 3. J= 6. , 2H),.3.83-3.93 4H), 7.23-7.32
(m, 5H), 7.35-7.4 M%Q%@B‘Bé%ép Pgﬂ‘éﬁ#%éa%ﬁb%%5?).143%’.%%’ LRI
Chlorophenyl)(pHy Bésiliaintoy2dRyJiae thydepaid fexgiimaftory JHdet #(d We6.19 Hz, 2H), 3.94

2009/117095ECWUSR009(A0IEAE 211y, (864 BWYm, 28), 7.17-7.26 (m, 3H), 7.36 (dt, J = 8.18, 6.88 Hz,
2-(((Ir,40-4-0_(4-c%rophen l(phenyOcarbamoyloxy)methyl) cyclohexyl)methoxy)acetate (8.8 g, 18.03
mmol) was dissol dli%%és( i in dioxane, 100 mL, 400 mmol). The reaction was stirred at room
temperatureSovernight and concentrated under reduced pressure to provide an oil. The oil was

extracted with H38.LH(0.Mke:adpEE M G0 GMLA-Ehgeanresmiayeivas extracted again with EtOAC

(100 mL). The combined organic layer was washed with H20 (150 mL), dried,.and co trated to

yield a light yelIov‘l\i/T11l 8ﬁf’ﬁ‘?ﬁ”é‘%ﬁf%§%ﬂaﬁ§%’o & tlﬁﬁgcﬁ%ﬁlrﬁjaﬁgmn%ggﬁn S)gf ?\%&f 3389% ?#Il_];]a d cooled in
an ice bath. NaOH (1 MR O-ghlore#-Ddnbaeayis asdderddbuniitH §trAngt-Kvihiecrlintprecipitate was
formed. The mixtey@avasisiitednpiiydiddd Mnethox hHiriselickwas fileke chansawaghadewithanlgd H20

(20 10mL). The solid was, dried in a yacuum oyen (60 C avernight) to. provide the fitle c nd as a
white solid t-lé g g}r.l &\ﬁ@ “mffggtﬁ‘é% TRH‘ffﬁ+;wla—f %\%ﬁe 406" M %,S l&ggg&fngﬁpﬁogwﬁéj% (m,
4H), 1.28-1.40 (b$I NMR {440MIBORNES 0415 pprs0-47 6P $rime. 241 1 86342 7. (1) 2149, 132 61¢d, J= 6.57
Ha 2H), 3.47 (5 alg;h,.%ﬁ%gqnz,l 55 06227732538 (765 BB T AT A 45 Exprple
.20: Preparation 0 -(41r,40-4--(44-

Fitoropheny)(phorg oAb ol e GRS AS  addD: g . 10,742
4-fluoro-N-phenylatillne 2Hsing & $hild-method to the one described in Example 1.19, the title
compound y¢as obtained as a white solid. LCMS m/z = 416.4 [M+Hr; NMR 20 (400 MHz, DMSO-d6) 6

ppm 0.72-0.94 (m, 411), 1.28-1.39 (n.. 11 9-1.4 H), 1.50-.1 61 (m, 211), 1.62-1.76 (m,
2E1), 3.15 (d, J:%’faﬁl‘a&:,}'ﬁl% .ﬁ'(é‘f{‘é’f ]ﬁﬁ;‘,@Ts%)zé?(@?:ﬁ%%%"ﬁ%f%‘f), 7.16-7.41 (m, 911). Example
1.21: preparationﬂ(yrpszﬂ(mula):agh(z(muyloxy}methyi)cyclohexy])methoxy}acetic Acid (Compound 57).
25Methoxyphenyl)(phersthearbasnoyioryhsnethy heyelohawyd@thaxyaceiccigetiompound 21).
tert-Butyl 2-((( I r,46:4-((phenvicarba I¢ t / ] 50. 40.132
caébd?gg%g%gﬁ)gfgs% %M&&g@gmws(gsxymmx)gg@&%%@ DO Qd

mmol), copper(1) 10 0.066 mmo 31104 (56-2 mg, 0.265 mmol), 4-methoxyphenyl
iodide (31.G"tng, B E32mmiAd I} bk GHECHTRTNE Ve PhEiReidatls sPEdViEMPE= 8 4ét8iAY heated

under microwave irradiation at 150 C for 4-5 h. The reaction mixture was filtered through a plug of

MgSO4. The solvg %ﬁlg,ﬁ@m@;@gﬁ@ggggg((g?w;gg(gij&%gsmﬁﬁ?Bgd in HC1 (4 M in dioxane,

497 ill., 1.987 mmo he mixture was stirre overnlgBht. After removal of the solvent, the residue was

purified by prepafitRienieniRetsbareiteaiirethiid cetpole s e irrtdsofis (C2 BRI BBMS ink =
428.4 [M+11]t. 35 From terz-butyl 2-({((1r,4r)-4-((3-

25 fluorophenylcarbamoyloxy)methyl}eyclohexylymethoxy)acetate and 1-chioro-3-iodobenzene,
using a similar method to the one described in Example 1.21, the title compound was obtained
as a white solid. LCMS m/z = 450.2 [M+H]".

Example 1.49: Preparation of 2-{{(1r,4r)-4-(((3-Fluorophenyl)(r:-
30 tolyDcarbamoyloxy)methyhcyclohexylymethoxy)acetic Acid (Compound 59).

From tert-butyl 2-(((1r,4r}-4-((3-
ﬂuofophenylcarbamoyloxy)meihyl)cyclohexyl)methoxy)acetate and 1-jodo-3-methylbenzene,
using a similar method to the one described in Example 1.21, the title compound was obtained
as a white solid. LCMS m/z = 430.5 [M+H]".

15 |
Example 1.50: Preparation of 2-({{(1r,4r}-4-(((4-Chloro-3-fluorophenyl)(3-
flucrophenyljearbamoyloxyymethyl}cyclohexylymethoxy)acetic Acid (Compound 60).

145



WO 2009/117095PCT/1J 52009/001688 Example 1.22: Preparation of 2-(((Ir,46-4-(((4-
Chlorophenyl)(plienyl)carbamoyloxy)methypcyclohexyl)methoxy)acetic Acid (Compound 22). From
tert-butyl 2-((§046e41 B(Ehenylcarbamoyloxy)methyl)cyclohexyl)methoxy yacetatm@ing 658

1-chIoro-4-todobenzen%rgr§lipegr%w_zﬁ{g[pgéhgg(gg the one described in Example 1.21, the title
compound was obtained as a whité solid. LCMS m/z = 432.5 [M+Hr. Example 1.23: Preparation of

2-0(1r,4r)-4-0(3- Tormrbraprapymeshenybarieirsdmsbrylsesesrekyremdilyaic Acid

(Compound 23). iddsheniets: by 2s(btilzAnethod to the one described in Example 1.21, the title compound
((phenyIcarbamomm%@XJ)&;@L@@&)&)&DW&)@Q@@%@%Q-fIuor_o-3-iodobenzene, using a similar

method to the one described in Example 1.21, the title compound was obtained as a 15white solid.
LCMS m/z =416.5 [M+Hr. Example 1.24: Preparation of

2-0(1r,4r)-4-((Phaixylipliolys)caneparasitoxyfl) Brg iy io (0B roetiimoydabeti)eid (Compound 27).
From tert-butyl 2 (d4 gk RURRSOMEAhAMAYRRARAIIARY Akexy e eonargiaig.and

1-iodo-3-methylbenzene, using a similar method e one described in Example 1.21, the title
compound was obtainef ™88 £HA! Sl *EME Fh/z = 412.2 [M+111+. Example 1.25: Preparation of
2-(01r,4r)-4-(03- Asehibroptreytiiplenydabearidydox)riathylicselo hekiynethbiidacetic Acid
(Compound #8). 5@3%%&?&%&%’“&(&4&5&de to the one described in Exampie 1.21, the title compound
((phenylcarbamoylox )merhypc%cloheé(yl) ett%o;(f/ g(i%%at?ﬁﬁlp]%l-chIoro-3-iodobenzene, using a
similar method to'tHe’ BABSHES &BUE i Exgg;% 2"7514%h& W& ompound was obtained as a 30white
solid. LCMS m/z = 432.6 [M-Fli]t. Example 1.26: Preparation of 2-0(144r)-4-(((4-Chloro-3-

fluorgphlegy(lz((phw&ﬁ?@ﬁmq?f@%mmthm@&}?r?/%?fhmyfm{ﬁyﬁq;@@@npouorlwd 36). 35From
tert-butyl 2-(((1r,4y)-4- ((phenylcarbamoylox thyl)cyclohexyl)methoxy)acetate an
1-ch|oro-2-fluoro-dl?59|rc§}(§’ (‘)l Bréﬂgéég%?lﬂ%’(#g%énégr%lnﬁ}a% %%@%h%g?t‘g%eo%?ﬁaec %'é:s%ﬁggé%i'ﬁﬁ?%rdn%ﬂé 1.21, the
title compouhd From fert-butyl 2-({(1r4r)-4-((3-

fluorophenylcarbamoyloxymethyleyclohexyl)methoxy)acetate and 2-fluoro4-iodo-1-
methylbenzene, using a similar method to the one described in Example 1.21, the title

compound was obtained as a white solid (17.4 mg). LCMS m/z = 448.2 [M+H]".

20 Example 1.53: Preparation of 2-(((1r,4r)-4-(((3,5-Difluorophenyl){(3-

ﬂuorophenyl)carbam:)ylt}xy)methyl)cyclohexyl)methoxy)acetic Acid {Compound 64).
From tert-butyl 2-(({1r,4r)-4-((3-

fluorophenylcarbamoyloxy)methyl)cyclohexyDmethoxy)acetate and 1,3-difluore-5-
iodobenzene, using a similar method to the one described in Example 1.21, the title compound

25 was obtained as a white solid. LCMS m/z = 452.3 [M+H]"; '"H NMR (400 MHz, DMSO-d;) &
ppm 0.77-0.94 (m, 4H), 1.32-1.42 (m, /= 3.41 Hz, 1H), 1.42-1.52 (m, 1H), 1.52-1.60 (m, 2H),
1.64-1.76 (m, 2H), 3.23 (d, J = 6.32 Hz, 2H), 3.92 (d, /= 5.94 Hz, 2H), 3.94 (s, 2H), 7.07-7.21
{m, 5H), 7.32 (dt, J = 10.36, 2.27 Hz, 1H), 7.45 (td, S = 8.18, 6.76 Hz, 1H), 12.53 (bs, 1H)}.

30 Example 1.54: Preparation of 2-({((1r,4r)-4-({(3,4-Difluorophenyl)(3-
fizerophenyi)carbamoyloxy)methyl)cyclebexylymethoxy)acetic Acid (Compound 65).
From fert-butyl 2-({(1r,4r)-4-((3-
fluorophenylcarbamoyloxy)methylicyclohexyl)methoxy)acetate and 1,2-difluoro-4-
1odobenzene, using a similar method to the one described in Example 1.21, the title compound
35  was obtained as a white solid. LCMS m/z = 452.1 [M+H]".
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WO 2009/117095PC171152009/001688 was obtained as a white solid. LCMS m/z = 450.1 [M+H]4;
NMR (400 MHz, Methanol-d4) 8 ppm 0.69-0.91 (m, 4H), 1.08-1.31 (m, 1H), 1.32-1.48 (m, 1H),
1.48-1.64 (mm?di()aﬂlﬁﬂag% 81 (m, 2H), 3.17 (d, J= 6.57 Hz, 2H), 3.71 (s, 2k;rA:8dseloelese.06 Hz, 2H),

6.94 (ddd, J= 8.7 § 11%%( ) frm ol -G {27734 (m. 3H). 5 Example 1.27:

Preparation of 2-

fluorophenyl)(ph WHWWPH@EW&%P%%?R@W@?WM At commppngftn7). From
ter/-butyl 2-(alr,4r)-4- 1@k enytoaragoyxiciethyl)cyclohexyl)methoxy)acetate and

2-chloro-1-fluoroy;, }8195%%%%’5‘1%0% tﬁyﬁ%m&mﬂ&@o %ﬂﬁedsﬁquﬁﬁga& E58H0RIEnd 21, the

title compound was obtained as a whité solid. LCMS m/z = 4 # i-H]t Example 1.28: Preparatlon of

2-0(Lr,4r)-44(3- Fﬂﬁﬁﬁgoa&mt@m%ﬁyfbﬁéhwebH%Sﬁg}%?éé?&aﬁfa%};?) DTSRRI s itRS acetic
Acid (Compounda38)vhFeanidedifyh/2 443440R4=H]".
((phenylcarbamoyloxy)methyl)cyclohexypmethoxy)acetate and 2-fluoro-4-iodo-Imethylbenzene, using
a similar method to the one described in Exam{)Ie 1.21, the title 20compound was obtained as a white

solid. LCMS m/z Example hif: Breparatinnel 246 wrddhbrererepr:4-03 5-
Difluorophenyl)(phemyRgarbamoyimaisietinaysipyexbmbthakyisizettcdod (Compoudd39). 25From
tert-butyl 2-(§( | r,4r)-4- g(lgggggy}%ggeg@&y}quW@hyl)cyclohexyI)methoxy)acetate and

1,3-difluoro-5-iodgbenzene, using a similar ethod to ne describe 1, the title
compound was obtairRi AR et ighery) ys"ifégf’ﬁy RASHIF: Fi‘%fgbxﬁﬁ&%x’%ﬁé’ﬁ%ﬁol -d4) s
ppm 0.85- 1.02 (mwjnkH sithih6 B8 m LR )e BES-beaOn(Bxadigle 12719t11681?16(n¢r!m9|l)m3\7@8 ¢btaheds. 44 Hz,

30211), 3.82 (s, 2t w3:224Ha FeRid 9z 4l R Btt, J=9.02, 2.23 Hz, 1H), 6.88-6.95 (m, 211),
7.25-7.32 (m, 2H), 7.33-7.41 (m, 1H), 7.41-7.50 (m, 2H). Example 1.30: Preparation of

2-(((Ir,40-4-(((3,4- Difluorophenyl)(phenyOcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid
35(Compound 4 x#mpln kéit-Batphealigl std)di r4r)-4-(((3,5-Dimethyiphenyl)(3-

((phenylcarbamoummmy&w%mmm&ﬂmy&m@tﬁﬁm@%ﬂiagwwﬁl@m@)e, WO
2009/117095PCPE82099/0016 ﬂr{e& agc}n{%%ﬂ method to the one described in Example 1.21, the
WHiTE Salic

titte compound was obtained as a S rn/z = 434.5 [M+HIt; '1-1INMR (400 MHz,
Methanol-d4) 8 pprarepbawicatpmaylary)medaleysRierymehoryretg rydn -2 3£5:84-1.98 (m, 2H), 3.36
(d, 6.44 Hz, 2H), &9Qrgodkdne, 495 (hidittnhtiao Weldnd/dt @ hdBimx ddshle 1.27 -Hhedkdiém, 511),

7.45-7.53 5£5n ! ZIEQr'npound was obtained as a white solid. LCMS m/z = 444.7 [M+H]".

Example 1.58: Preparation of 2-(((1r,4r)-4-(((3-Fluerophenyl){p-
tolyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetic Acid (Compound 69).
From terf-butyl 2-{{(1r,4r)-4-{(3-
25 fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and 1-icdo-4-methylbenzene,
using a smmilar method to the one described in Example 1.21, the title compound was obtained
as a white solid. LCMS m/z = 430.3 [M+H]".

Example 1.59: Preparation of 2-(((1r,4r)-4-({(3-Fluorophenyl)(6-fluoropyridin-3-
30 yhcarbamoyloxyymethyl)cyclohexyl)methoxy)acetic Acid (Compeound 70).

From tert-butyl 2-(((1r,47)-4-((3-
fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and 5-fluoro-2-iodopyridine,
using a similar method to the one described in Example 1.21, the title compound was obtained
as a white solid. LCMS m/z = 435.3 [M+H]".

35 ,
Example 1.60: Preparation of 2-(((1r,4r)-4-(((3-Fluorophenyl)}(5-methylthiophen-2-
yl)carbamoyloxy)methyi)cyclohexyl)methoxy)acetic Acid (Compound 71}.
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~ Example 1.31: Preparation of 2-(01r,4r)-4-0(4-
Fluorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 41). 10From
tert-butyl 2- ((@U%MT1@(@henylcarbamoyloxy)methyl)cyclohexyl)methoxy)aqetatgzamd}msgs

1-fluoro-4- |odobenzene u5|r}gr,aE l%l egggg 9 the one described in Example 1.21, the title
compound was obtained as a whit é m/z = 416.5 [M+Hr; 'H NMR (400 MHz, Methanol-d4)
8 ppm 0.79-1.08 ’éﬁ?rmhsﬂn%@ﬁineﬁW)%%Y‘iCMO&e?@)Gﬁth?maﬁ?w g3 oS TSRy $epphens = 6 57
Hz, 2H), 153.83 m&lﬂ%ﬁ&maﬁ@%ﬁz@@mﬁﬁﬂ%mm 22 Hhe TR Pdufr wat)ptZi@8-7.41 (m,

2H). Example %@Aﬁi(@?%@ QMRS vz = 4363 (M+H
2-(((1r,40-4- (Phenyl(ptoly car amoyloxy)methyl)cyclohexylnnethoxy)acetlc Acid (Compound 42).

20From tert=butyl 2-(((1r,4r)-4- ((phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and
1-iodo-4-methylbBrnepke, iugingrepsimiien of2t(Cd, 10;thg @B idasphbed)(®Example 1.21, the title

compound was o AR, . Hyi Py aration of
2-(((Ir,40-44(P heﬁé?(%ﬁ?d?r?g mg%a?}magr#gﬁ%?nne? 3%%%%%%5%@% E%:g‘é?)(OCom pound

49). From tert-butyl 2- ((ﬁ?"fﬂ)‘e&’ Eﬁﬂgrﬁ(/ ¢ %/’ony)methyl)cyclohexyl)methoxy)acetate and
3-iodopyridine, uﬁmw@nﬂ&mﬁamﬁﬂo@@mthwmyei@esmbsdqmﬁxamdﬁibll}mhe“tltbé@@mp@und was

obtained as @ whilg; ? Qi 3L LMo /o3 B2 kA HMB {400 MEZmERGA R SRR P 67-0.91
(m, 411), 1.31-1.47 (m,

211), 1.47-1, S%mgg,%iﬁj]{fz 1.76 (m, 2H), 3.21-3.27 (m, 211), 3.93 (d, J =
6.06 Hz, 2H), 3. 9%5(‘3“’]?%)) AW 547 8 7.26-7.45 (m, 311), 7.56 (dd, J = 7.96, 5.43 Hz,
1H), 8.13 (d, J=8.08 Hz, 111), 8.36 (d, J=4.29 Hz, 111), 8.56 (s, 111). 35Example 1.34: Preparation

of 2-(((Ir,4r)-4-(45: Methithie pRR &aua(mmm;naammmmm yclohexyl)methoxy)acetlc Acid
(Compound 50). W 2009/]5ﬁ 33 PCT/U 200 /OOlGSE{)éZrocdﬂ ert-
y

((phenylcarbamog%xy?nﬁ’gfﬁ “(—.YXK/S fﬁ‘gxy’jgceet Viifo (o fﬁhlop‘hene using a

similar methdd tol¢eamppenddseribed in Example 1.21, the title compound was obtained as a white
solid. LCMS m/z = 418 #,[Mﬂ;lﬂhjﬁtﬁ&amp,lar 3Preparat|on of 2-0(1r,4r)-4-0(6-Fluoropyridin-3--

yI)(phenyI)carba Wﬁ)ﬂm&%ﬁﬁ gﬁ hIl X’za& dc%gp mp Hrlwd8 ). From tert-butyl
a

2-(01r,4r)-4- amo acetate and 2-fluoro-5-iodopyridine,

using a losim|Iar(m€m6@1ﬁ§hﬂ#é)bﬁ@edé§tﬁ*nﬁeﬁswlékmw t;P Q‘E onrdeelasigourpledg bistained as a
white solid. LCMSti@bampéint 6.40Mobialddd Bawmntesdlid o dvspatatiornaf [R44G41T, 4r)-44(Phenyl(pyrazin-2-
20
Experiment 1.63: Preparation of 2-(((1r,4r)-4-(((3-FlnorophenyD)(pyridin-3-
yl)carbamoyloxy)methyl}cyc]ohexyi)methoxy)acetic Acid (Compound 74).
From tert-butyl 2-({(1r,4r)-4-((3-
fluorophenylcarbamoyloxymethyl)cyclohexyl)methoxy)acetate and 3-iodopytidine, using a
25 similar method to the one described in Example 1.21, the title compound was obtained as a
white solid. LCMS m/z = 417.4 [M+H]".

Experiment 1.64: Preparation of 2-(({1r,4r)-4-(((3-Fluorophenyl){(pyrazin-2-
yljearbamoyloxy)methyleyclohexylimetkoxy)acetic Acid (Compound 75).

30 From tert-butyl 2-(((1r,4r)-4-((3-
fluorophenylcarbamoyloxy)methyl)eyclohexyl)methoxy)acetate and 2-10dopyrazine, using a
sirnilar methed to the one described in Example 1.21, the title compound was obtained as a

white solid. LCMS m/z = 418.5 [M+H]".

35 Example 1.65: Preparation of 2-(((1r,4r)-4-(((4-Chlorophenyi)(4-
fluorephenyi)carbamoyloxyymethyljcyclohexyl)methoxy)acetic Acid (qunpeund 76},
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. yl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 85). 15From tert-butyl
2-(((1r,4r)-4- ((phenylearbamoyloxy)methyl)cyclohexyl)methoxy)acetate and the 2-iodopyrazine, using
a similar methwod taméherosre described in Example 1.21, the title compoundrwes sHtaimaasas a white
solid. LCMS m/z = 400.2 %{Iiﬁy. 20Example 1.3 1 RESRaradion of 24alr,4r)-4-0(4- :
Ethoxyphenyl)(phe;gl)catr arﬁo;';fgxr r#weth}%géyc?ohexyl)metgécg;’yfgcetic Acid (Compound 88). From
tert-butyl 2-(((Ir,4FYAroxyEBeis &H%ﬁ?ﬁ’&?l%ﬁ@)’ﬁﬁ’ém%?clohexyl)methoxy)ac_etate and

1-ethoxy-4-iodoben;en@,-mséag;lﬁ{ﬁal ﬁnqﬂaramﬂkﬁjcgiazﬁhmmne,dmﬂb@ddhemmpléiﬁkﬁﬂmwhﬁdﬁtle
compound was 0%3‘.@'@,%.?%3@5[‘5% $OLdink ©MS /25 AV HissoR¥aMRE, E3BoRiEpatation of
2-(((Ir,4r)-4-(%(2-F uoropyridin-4- ylz’gphen l)carbamoyloxy)methyl)cyclobexyl)methoxy)acetic Acid
(Compound B9). %ﬁfﬁh‘i’%ﬂ%ﬁﬁﬂ g@t}ﬁiﬁ)ﬂp temperature overmight. After remdval of the solvent, the
(Qphenylcarbamesdicxy yephyed/slotidaytpiretaoxacetaterang 2-Higbl Gdatdopyramisasbgea similar

method to the on ibed;i Rlg L. titl i ' itepsolid.
LCMS adz = 417%%%?%%%&%@?& 1%%5g rebggaugﬁ%%q?ﬁ;%%?%%%ﬁ%ﬁf d/r\?gﬁr?og
i

y1)(phenyI)carbaﬁbﬁ%&&ﬁﬁétﬁ%&y%héﬁ% ﬂ%ﬂ%béé&c‘ éf(dgﬁﬂ daﬁ’dzé@j?* 3-89 (d,J
2009/117095PCHYS2R0AN 1688, J = Frarilie tHpkpb2-({ T A2H -7 .46 (dd, J = 8.97, 4.93 Hz, 2H),
((phenylcargj';\moy!gf%)m}g)t_hyl)cyclohexyl)methoxy)aeetate and 3-iodo-5-methoxypyridine, using a
similar method to the one described in Example 1.21, the title compound was obtained as a white
solid. LCMS m/z = 429 FteBHr ettt eaBuptagdiadohio( - (((r, 40-4-0(5-Fluoropyridin-2-
y1)(phenyl)earbafeytopdgamktityhepsiohpnydhydilyolopagbticAaig)eCanpound 91). From
tert-butyl 2-(((Ir,4r)-4- ((@Igg@x[g%pgmgégmmmgpgﬂ) yglgglgxyl)methoxy)acetate and

5-fluoro-2-iodopyridine, using a 10similar method to the gne described in Example 1.21, the title

compound was oSS S R SHIPPER TS RIB LA & & TReme ERA KUY AF7RE S8Hbn of
2-(41r,40-43q Pheiyb(Ee( frifhsoromie th {ibyiidie 2:1yGea ridut eplelypmdthyl Rslcioheytirictfbxy)acetic
Acid (Compound 97)7%5 ﬁﬂgﬁ&%&@%&ﬁ(&%@fﬁ mL) via an addition funnel at 0 °C. The reaction

((phenylearbamoyloxy)met lohexyl)methoxy)acetate and 2-iodo-5- (trifluoromethypyridine,
5 B st mOHTEHE L A BB P PO (Bt SR EA R e o

white solid. LCMSoimgrtht3FBUisinioE kamiple Elapumpredaeatibizaphy to yield the title
2-0(1r,40-4-(((5-Mgipwridined: sk} phepy eavamoyiony) methy) axejphexyimethaxyigeetic Acid
(Compoundzc? 3). M(&%M%ﬂ%’b%&%ﬁa@é‘kpm 0.97 (d,J = 10.36 Hz, 4H), 1.42 (s, 9H), 1.44-1.53 (m, 1H),
1.54-1.64 (m, 1H), 1.72-1.82 (m, 4H), 3.26 (d, J = 6.32 Hz, 2H), 3.90 (d, J = 6.57 Hz, 2H), 3.92
(s, 2H}), 7.06-7.15 (m, 2H), 7.46 (dd, J = 8.84, 4.93 Hz, 2H), 9.61 (s, 1H).
Step ‘C: Preparation of 2-(((1r,4r)-4-(((4-Chlorophenyl){4-
fluorephenyl)carbamoyloxy)methylcyclohexylymethoxy)acetic Acid.

25 From tert-butyl 2-({((1r,4r)-4-({4-
fluorophenylcarbamoyloxy)methylcyclohexyl)methoxy)acetate and 1-chloro-4-iodobenzene,
using a sirmilar method to the one described in Example 1.21, the title compound was obtained
as a white solid. LCMS m/z = 450.1 [M+H]"; "H NMR (400 MHz, DMSO-ds) 6 ppm 0.78-0.94
(m, 4H), 1.33-1.52 (m, J = 29.68 Hz, 2H), 1.53-1.62 (m, 2H), 1.64-1.74 {m, 2H), 3.23 (d, J =

30 6.32 Hz, 2H), 3.89 (d, J = 6.06 Hz, 2H), 3.93 (s, 2H), 7.17-7.27 (m, 2H), 7.27-7.39 (m, 4H),
7.39-7.50 (m, 2H), 12.51 (bs, 1H).

Example 1.66: Preparation of 2-(((1r,4r)-4-(((4-Fluorophenyl)(5-methylthiophen-2-
yhcarbamoyloxyymethyleyclohexyl)methoxy)acetic Acid (Compound 77).

35 From tert-butyl 2-(((1r,4r}-4-((4-
fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and 2-iodo-5-methylthiophene,

149



((phenylearbamoyloxy)methyl)cyelohexyl)methoxy)acetate and 3-iodo-5-methylpyridine, using a
similar method to the one described in Example 1.21, the title compound was obtained as a 25white

solid. LCMS Rg{# midA$:dofM+H]. Example 1.43: Preparation of 2- (Olr 4r)-4:£Q5ChleraRysidin-2-

yl)(phenyl)carbamaqylo g/l)?rr]be}%la] cIohex Qr(peth acetic t%mtﬁ) und 94 Ffrom tert- lautyl
& y

2-(((Ir,4r)-4- 30aptiéfich exy xam{fw%xﬁace ate eco”c]pg Bro-50dopyridine,

using a similar methcdie aﬁ@d@tﬁesérrbé%ﬁﬁ[@ﬁéfhple 1.21, the title compound was obtained as a
white solid. LCMS m/z = 433.3 [M+H]; 1H NMR (400 MHz, DMSO-d6) 8 ppm 0.77-0.95 (m, 4H),

1.32-1.41 (m, 11 OmIH 1.5 2H)322(dJ 6.44 Hz, 2H),
3.93 (d, J= 6.06 E’ﬂ% %‘% B 135 5 27@%’%%&?? %‘g%"’}’ 4‘§ "2H), 357.70-775 (m, 1H),
7.97-8.02 (4, 1Hﬂ1@@sb@n¢ﬂmamyimmxmﬁ)m)nhmlz%mm@%mmswwa@h688
Ei(;g]hp;ﬁyll)ggrbzre%alrg - MQ{C%(? (4r(4(§3ﬂ(40r)(()pyrclglnc?; |d m rom fert- butyl
2-(((Ir,40-4-  ((p enﬁ% %ﬁtg%"ﬁ i{ 3%2%%@&0# X%/ %ny acetat‘g(lzamtjd EEOf uoro 3 |oaopyrld|ne
using a 5similar WM*W%@%@G@%%&@W@@&M@B? k3b thite ropwaneiwas BkiEfed as a

white solid. LCMgsmizne4dildSL A Exasopleni+45:. Preparation of 2-(((1r,40-4-(03-Fluorophenyl)(4-
methoxyph?@yl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetlc Acid (Compound 55). 10Step A:
Preparation of ten-Butyl 2-0(1r,40-4- (Hydroxymethypcyclohexyl)methoxy)acetate. To a solution of

(1r,4r)-cyclohexaksamaleyi8iReptate i D2 (@Ga4nrhidhE tyerbeand @ait was added

tetrabutylammoniuyBaiodidey(ExHngihiicsdishengioasih o0 doetiq UenlChlabdnd @o5riL, 34.7 mmol) at
room temperature. The 15‘?06}8?9 L\, §2st5¢§ N QQ(Qusly for 5 min and 15then tert-butyl 2-bromoacetate
(5.63 mL, 38.1 mmol) was ad ed he reaction was stirred vigorously for 2 h. The mixture was

extracted with HZBNSRYEEa0 ey SRt il b wacs eiha d dimeridper Wag extracted
again with Ef0Ac {hORrmikholhetbommbiiwechbedanitxiaygle Wak, driedanchponcemntsataendd s residue was

puriied by siica gl f]memgm,@togﬁra@aw%%@% ARALHINELIS gpqgtpfbe%?.. (3:969).

LCMS m/z = 259.3 "TINMR 20(400 MHz, CDC13) 5 ppm 0.89-1 éj 4H), 1.47 (s, 9H),
1.55-1.68 (m, 2HF; 10761058 (H;>4Hy 4t821@!-3-8 .67 LD 2 3521§T(d1%1r165 b 84 (s 2E1).
Step B: PreparationsafieriBand gr(Axn4a Ez((ﬁ-lflmenqphewl%fmmym;[s 2H), 7.20-7.30 (m
methypcyC'Ohexo%@emexy),@?@t@&% '«99@@@'%%9&%@@%@%«%%& ey

cyclohexyl)meth acetate 2 mmol) and pyridine (0.438 mL, 5. 42 mmol)’in CH2C12 (10
mL) was added 3!- ﬁﬁ%bﬁém $clandtete. 480 mL, 4.26 mmol) and the reaction was stirred at room
temperature overnight. The reaction was then heated to reflux for 5 h. After removal of the solvent, the

residue was purif i R SHQurpies Ay Fonyigishiagijtide compound as a white solid
(1.12 g). LCMS m%gap}éé%oi%;[%l: grtlt&lg%tyl +§qﬁl Iﬁ ﬁ% 40!83@I I\?thq-CDCB) 5 ppm 0.85-1.04 (m,

4H), 1.41 (s, 9111uerophery E?ﬁb%ﬁy*i"éﬁnf%#l)(md&’ﬁj‘y Bmgthoxyjacetio B i (Cuupoligd 80)- 51y '3 oo
(d, J = 6.57 Hz, 2H), 6.5 s, didpu&leB((0r;9>-884%, 2.53 Hz, 1H), 6.94 (d, J= 8.59 Hz, 1H), 7.13-7.18
(m, 114), 120 '7'%ﬁx&%}émcabamoylbxy)methyl)cyclohexyl)methoxy)acetate and 1-ethoxy-4-iodobenzene,

using a similar method to the one described in Example 1.21, the title compound was obtained

as a white solid. LCMS mvz = 460.3 [M+H]"; "H NMR (400 MHz, DMSO-dg) 5 ppm 0.79-0.94

(m, 4H), 1.31 (t, J = 6.95 Hz, 3H), 1.34-1.50 (m, 2H), 1.51-1.64 (m, 2H), 1.64-1.76 (m, 2H),

3.23(d, J = 6.44 Hz, 2H), 3.86 (d, /= 6.19 Hz, 2H), 3.94 (s, 2H), 4.00 (g, J = 6.95 Hz, 2H),

30 6.85-6.95 (m, 2H), 7.11-7.25 (m, 4H), 7.28-7.36 (m, 2H), 12.53 (s, 1H).

Example 1.70: Preparation of 2-({((1r,4r}-4-(({(4-Fluorophenyi)(4-
(trifluoromethoxy)phenyl)carbamoyloxy)methylcyclohexylymethoxy)acetic Acid
: {Compound 81).
35 | From rert-butyl 2-(((1r,4r)-4-((4-
fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and 1-iodo-4-

150



Step C: Preparation of 2-0(144r)-4-0(3-Fluorophenyl)(4-
methoxyphenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid. 35From
1-iodo-4-metRpyyvaenzenssand tert-butyl 2-(((Ir,40-44(3-fluorophenyl- PCT/US2009/001688
carbamoyloxy)meth ||)C clohexyl)methoxy)acetate, usi similar method to tge onﬁa C{ibed in
Example 1.21, th?eh}lét(eo %@ﬁfg%xﬁp Waso }i}é ned aqs‘j1 Iémv?/q%gtgo |%9?_eg%€/f (I’%ll 2’2 ﬁaé?g? %Iil];hewo

2009/117095PC HlsSowporgore 852krad R Ao 4zl BN ek a6y S dpi 86 (t, J = 10.11 Hz, 411),
1.39 (s, 2H), 1.54-1.62 (m, 2H), 1.64-1.74 (m, 2H), 3.23 (d, J= 6.32 Hz, 211), 3.76 (s, 311), 3.89 (d,

F2 el s S g S AL 1 2 0 2, 736 o

8.18, 6.88 Hz, 11 X eparation (1i-,40-4-(a4-Chlorophenyl)(3-

fluorophenyHcarHalidsAsiamedarymstaidlseel harebmedyspesetisdadcermpound 88). From
1-chloro-4-iodobenzeneraifl Aeimdpu((1r,4r)-4-((4- _

2(((1r.40-44(3 fypropiemicarbaneyadmetvavcisRRnet g IaceiRl.4sing A simiier method

to the one described 10in Example 1.21, the titte compoun ed as a white'solid. LCMS tn/z
= 450.2 [M+11)+¥§P$MViRiannepiie Bso e pntaemets b8l e ity comppupd yagrbipipgg,
1.42-1.52 (m, 1H})s 2 58t HRAMCRIEIY/Z=63615 TS 2H), 3.23 (d, J' 6.44 Hz, 21), 3.91 (d, J= 6.06 Hz,
211), 3.94 (5, 2H), 7.04-7.14 (m, 211), 7.23-7.28 (m, 111), 7.29-7.36 (m, 211), 7.36-7.42 (m, 1H), 7.42-
7.49 (m, 2H), 12.52 (bs, 111). 15 Example 1.47: Preparation of 2-(01r,40-4-(((3-Fluorophenyl)(4-
fluorophenyl)caro=inBisdym EspnaiaB REXHIHemEk R c Acid (Compound 57).

Froml-fluoro-4-iodinbenzend and tariihiyimethyljcyclohexylymethoxy)acetic Acid (Compound 83).

2-(((Ir,40-44(3-f|uorophq;x}gggpgmgﬂqw)mg@xk}gyolohexypmethoxy)acetate, using a similar method
to the one described 20in Example 1.21, the'title compound was obtained as a white solid. LCMS m/z

= 434.4 [M-rHj+. EXERRBREA A8 prdp sy U OF ST A8 e B Yoty 3 4-iodobenzene,
fluorophenyliicarbampyloxymetihdioyclehex v sethdinFaestideAdd, (Boripoumeb&8) wesohtetesd-butyl

2-(((Ir,4r)-4-((3- 25fluQrpRrhenyIcathamevaxymethycyclohexyl)methoxy)acetate and
1-chloro-3-iodobenzene, using a similar method to the one described in Example 1.21, the title

compound was obtained as a white solid. LCMS m/z = 450.2 [M+Hr. Example 1.49: Preparation of
2-(((Ir,46-4-(03-FBorophkehy¥)(RreBotsigh cbP@ireyloky) methyl)cyclohexyl)methoxy)acetic Acid
(Compound 59). ((Phenylcarbamoyloxy)methylcyclohexyl)methoxy)acetic Acid (Compound 29).
20 teri-Butyl 2-({{1r,4r)-4-({phenylcarbamoyloxymethyl)cyclohexyl)methoxy)acetate
{20.0 mg, 0.053 mmol) was dissolved in HCl (4 M in diéxanc) (397 pL, 1.590 mmel). The
reaction was stirred at room temperature overnight. The solvent was removed and the residue
was purified by preparative LCMS to yield the title compound as a white selid (8.2 mg). LCMS
m/z = 322.4 [M+H]".
25
Example 1.74: Preparation of 2-(((1r,4r)-4-(((3-Chloro-5-
fluorophenyl)(phenyljcarbamoyloxy)methyl)cyclohexyt)methoxy)acetic Acid (Compound
46).
From 1-bromo-3-chloro-S-fluorobenzene, using a similar method to the one deséribed in
30 Exampie 1.18, the title compound was obtained as a light brown oil. LCMS m/z = 450.2
[M+H].

Example 1.75: Preparatibu of 2-(((1r,4r)-4-{(Phenyl{pyridin-2-
yhcarbamoyloxy)methylcyclohexylymethexy)acetic Acid (Compound 63).

35 From N-phenylpyridin-2-amine, using a similar method to the one described in
Example 1.18 (Steps B and C), the title compound was obtained as a colorless oil. LCMS m/z
=399.2 [M+H]"; '"H NMR (400 MHz, DMSO-d;) 5 ppm 0.77-0.93 (m, 4H), 1.32-1.41 (m, 1H),
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From tert-butyl 2-0(1r,40-443- fluorophenylcarbamoyloxy)methypcyclohexyl)methoxy)acetate and
1-iodo-3-methylbenzene, using a similar method to the one described in Example 1.21, the title
compound waghigineth@s a white solid. LCMS m/z = 430.5 [M+H]. 35 Example:do50aggparation of

2-0(1r,40-4-(((4-Chjoro.3-fluaro 13- ) . ) _
osophemytarti cado oo RIS H LSt (e = 720 e 2B LT s 7355 240

2009/117095PCPA280A0H0D Hee8i-rdi (are 5Gt)P Sl(ARE - Hu(@2H), 7.19-7.29 (i, 4H), 7.33-7.41

fluorophenylearbameuipzmieth yciohaxmsthoxyjaceiste arglzk-ghlom-2-fluoro-4- iodobenzene,
using a similar method to the one described in Example 1.21, the title compound was obtained as a

white solid. LCMS m/z = 468.5 [M+H]. 5 Example 1.51: Preparation of
2-(((lr, 40_4_@(3_@-;16@5&_*@&8%% of 2-{((1r,4r)-4-(((5-Methylthiazol-2-
fluorophenyl)carbaypayiomdireihvieyeionexyineshoxy) actiinstedCanourthadnd BTpm tert-butyl

2-(((Ir,40-44(3- fluorophgpylcar, ethyp thoxy)acetate and 2-chloro-I-fluoro-4-
S s T

10iodobenzene, using a _ In Example 1.21, the title compound was
obtained as a white solidMemigrigaieL et fi Hpresthvis disseyePreaF 4 figh-ofThe solution was '
2-4(1r,40-4-4(3-Hueea-d-mieihydpbesyd)kath (-70 °C) and LDA (1.8 M in heptane/THF/ethylbenzene, 1233
fluorophenyl)carb xy)methyl)cyclohexyl)methoxy)acetic Acid (Co unc .A5Erom tert-butyl
(i or e e P S L i o S0 T
2-fluoro-4-iodo-1hedirf/ibErzentt smmed sifmfisroiietiiodit thelbhwseddsdobaris Bxarmipts. TI®L, the title

compound was oRtained:as wawhidcselith (dnfpdring), 4eMIoteztAd §urivee R O xample 1183:

Preparation of 2-9{}(&(%0-4;%?{‘@-{%%

r (3-
e RO N s mionc 0t T squeons lcpvas oqpastes,

fIuorophenyl)carbamoﬁpxy)met y ‘ .
2-(((Ir,40-41(3- flasrBPHERGIEADEN LTRSS ERRETeYRE dnabsratsnimtrd 3ubiftioro-5-
iodobenzens, usingaskniautitetwdicine onatesaibeddrfixanplailedis tne tilepcomponnd 25 was

obtained as a WhH&?QJL%Lo‘% Itrgé{ZLéﬁé%ﬁgz Q%Bli']fzﬂﬁﬁ 411 NMR (400 MHz, DMS0-4) 5 ppm
0.77-0.94 (m, 4H),"1.32-1.42 l}ﬁ J2'341Hz, 1H), 1.4 i (m, IH), 1.52-1.60 (m, 2H), 1.64-1.76 (m,

2H), 3.23 (d, J = 6.32 HetePHP; Brepeyggiopoig $Ulndr) A (SN athaitbippol-207.7 21 (m, 5H), 7.32 (dt, J =
10.36, 2.27 Hz, 1H)phetlftdrkkm&1h8y)mdhHzy déhpxInid s )ddetfc ARExample 1.54: Preparation of

2-(((Ir,4r)-4-(03,4-DifIuo@g&@ﬂg%%_ﬂggﬁg@ﬂg&g%@;ngg)_g(@mg;mj)cyclohexypmethoxy)acetic
Acid (Compound 65). From tert-buté(HZ-(((jlr 40-44(3-

fluorophenyi®arb 4RTETIOE SRRy B ERIBHERYA Hh@’fﬁ%‘??ﬁ)‘%é’?éfétﬁﬁdmi?%%ﬁﬂ’&iﬂﬁrﬁgﬁ%@%ﬁ%e, using
a similar method destinéedne Eregapibé ¢ Inthexitin plerdo2ds the dhieredmpoighd B&waslobtdtiedas a white

solid. LCMS nilz 7437l 1M+ 11] .

Example 1.77: Preparation of Sodinm 2-({(1r,4r)-4-{((3-
25 Fluorophenyl){(phenyl)carbamoyloxy)methyljcyelohexyl)methoxy)acetate.
From 3-fluoro-N-phenylaniline, using a similar method to the one described in Example
1.19, the sodium salt of the title compound was obtained as a white solid. LCMS m/z = 416.5
IM+H]"; *H NMR (400 MHz, DMSO-dg) 8 ppm 0.71-0.93 (m, 4H), 1.34 (bs, 1H), 1.44 (bs, 1H),
1.54-1.57 (m, 2H), 1.65-1.69 (m, 2H), 3.15 (d, /= 6.57 Hz, 2H), 3.44 (s, 2H), 3.90 (d, /= 5.94
30 Hz, 2H), 7.02-7.11 {m, 2H), 7.22 (dt, J = 10.67, 2.24 Hz, tH), 7.25-7.33 (m, BH), 7.34-7.44 (m,
3H).

Example 1.78: Preparation of 2-({(1r,4r)-4-{(3,3-

Diphenylureido)methyl)cyclohexylmethoxy)acetic Acid (Cempound 2).
35 Step A: Preparation of rert-Butyl 2-(((1r,4r)-4-{{tert-

Butoxycarbonylamino)methyl)eyclohexvl)methoxy)acetate.
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WO 2009/117095PCT/US2009/001688 Example 1.55: Preparation of 2-(((Ir,40-44(Bis(3-
fluorophenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 66). From tert-butyl
2-(((Ir,4n)-4-08+dlvnophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acepate @ndio/oo 1688

1-fluoro-3-iodobenzene, 5usin imil tho ' [ itle
compound was obtaine %%glaeogvsﬁlllt%osno?r gﬁ%‘%rg(ftr? m%ﬁé%‘%w&%ﬁ%g l%é‘:%éraé%e%%%on of
2-0(1r,4r)-4-0(3- Aot obeman3 inA B B0 BhE N EeE S My RS St iR R Bpie tbry)Rcetic
Acid (Compounde67).9 s nTke kil 24kpka do)r 448 stirred at room temperature for 1 h then fert-butyl
fluorophenylcarbay 8%@3&%%&%@3@%%@8}%&@&3}%@é}qtﬂoﬂ%gﬁa@&mwmm, using a

similar method to the one descri in'Example 1.21, the title compound was obtained as a white
solid. LCMS m/z!e-60%6ar (Mg thesels spras ok shLpapaim i Bresatuh: ASIARps Eers M phenyl) (3-

- fluoropbenyl)carbasmexexsd meshineyslaexyh iethexjacetichsicd (G ontponaeiosy for 2 krom tert-butyl
STRpRay i S S g B heacaieanAt e g

dimethylbenzene, using 4 similar method to the one describe in'Example 1.21, the title 20compound

was obtained as %2t Sondr-CRES orrz Mebi 2rdiopneapicinbie resslopretitatittPoffied by
2-0(1r,4r)-4-(03-bluaraphenyMpio ieoaroamol exypsiethyd o weiohexid | e g x yerst a/Ac kb 0.4

(Compoundl69). Fxom fets %? g%hfﬁf)lﬁ\ﬂ%-ds) 5 ppm 0.78-0.96 (m, 4H), 1.29 (bs, 1H), 1.39 (s, 9H), |
ohe%(%ll)methoxst/ﬁacetate and 1-iodo-4-methylbenzene, using

25fluorophenylcarbamoyloxy)methyl)cyc

= similar method ke Bhe SEABAE VB e .53 211e Al o Bbirmd WAt BaiicH s a white
solid. LCMS m/zB3Ge{\M+H]sExampe 1.59: Preparation of

2-0(1r,4r)-4-0(3-Fluoro D6 [oligioe r iejlele thaxy)acetic
acid (Compound 70). B U AR TR MR
fIuorophenylcarbamoylé‘?(fl)]r)’r’f&h%fﬁé%%h@éﬁﬁiethoxy)acetate and 5-fluoro-2-iodopyridine, using a
similar method tdtheceabaassribephinhianiphexil Rds thoeylittetaw i oun @. Wasmobiaimedagd white
solid. LCMS ,n/z3 435, Mﬁln%ﬁo%@%@@ 6968 my@t%@ftemperam's for 1 h, followed by
2-(((1r,46-4-0(3-Flugrophenyl ﬁ:g-methylthlophen-z- . » " hed 3
yOcarbamoyloxy}FARHE &0 clo FRSA Tt AR S BB e ARTAP 22 BBLING 71y g5 due was washe
2009/117095P Ch1382D08) 864 688cntratkd iy itddttisuifiE 2ofahodml 4s @B off white solid (40 mg) without

fluorophenylcarbapylpxypmsthyhexsiohexynmethexyjacetate and 2-iodo-5-methylthiophene, using a
similar met%)d to the o%?eg%s:(i;}lgggrérgi&x&ry_%g %&i%égtle compound was obtained

Diphenylureido)methyl)cyclohexyl)methoxy)acetic Acid (Compound 2).
A solution of 2—(((lr,4r)~4-(aminométhy})cyclohexyi)methoxy)acetic acid (39.1 mg,

0.194 mmol) in THF (2 mL) was treated with potassium ters-butoxide (0.583 mL, 0.583 mmot}.
Diphenylcarbamic chloride (45 mg, (.1%4 mmol} was added and the resulting solution was

25 stirred at room temperature for 45 min. The reaction was quenched with water. The water layer
was concentrated under reduced pressure. The residue was purified by preparative LCMS. The
appropriate fractions were collected. After removal of the solvent, the residue was dissolved in
MeOH (2.0 mL) and to this mixture was added 0.5 M sodium methoxide in MeOH (0.388 mlL,
0.194 mmol). The solution was stirred at room temperature for 1 h. After removal of the solvent,

30 the residue was dissolved in minimal amount of 1:1 H,O/The solution, frozen and lyophilized to
provide the title compound (32 mg). LCMS m/z = 397.3 [M+H]"; 'H NMR (400 MHz, DMSO-
dg) & ppm 0.69-0.87 (m, 4H), 1.25-1.43 (m, 2H), 1.53-1.70 (m, 4H), 2.83 (1, J = 6.19 Hz, 2H),
3.18 (d,J = 6.32 Hz, 2H), 3.89 (s, 2H}, 5.88 (t, /= 5.68 Hz, 1H), 7.05-7.14 (m, 6if}, 7.28 (t, J =
7.83 Hz, 4I1).

35
Example 1.79: Preparation of 2-({(1r,4r)-4-((3-
Benzhydrylurcido)methyl)eyclohexyl)methoxy)acetic Acid (Cempound ).
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as a white solid. LCMS ma = 436.3 [M+H]t 5 Example 1.61: Preparation of :
2-(01r,40-4-(04-Ethotcyphenyl)(3- fluorophenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid
(Compound 72 2000k reuwstert-butyl 2-(((Ir,4r)-44(3- PCT/US2009/001688

fl h lcarb | h
oropheny by YN AR A L ORI b, 10us

in Example 1.21; t e tit was obtained as a white

solid. LCMS ma 250ty i PR IEwas sred i BrASA A28 oloP 344 mmms Jelpsed bibrophenyl)(3-
(trifluoromethoxyjpbsayl)cashaieaytnanraet o) yeioecod et oty reatiag seld:Hibb (Gorypednd 73).
From ter/-butyl 2:(((lr,40- Aééi) efﬁs'lof%l‘%X%@EQM'S%%Q&H%HMRQ@J%WIM%Q%E Gelale and

1-iodo-3- (trifluoromethoxy)benzene, using a similar method to the one described xample 1 21, the

title compouhd WAIERBBEINEAMS @ WRTREeBRYUE ERMROPAE 25 SBBIS IRASHEL m8) ECHER BRI
Preparation of 2-0¢HE40'4-{@8rRR0he MR ORI pRn 0.80-0.97 (m, 4H), 1.27 (bs, 1H), 1.47 (bs, 1H)

yl)carbamoy"’xy?%@EWM‘HBK‘%)H‘WBWQQGEIQ%Ci‘i' ((109“‘@9991‘1 A 3 08 Ojﬁﬂeﬁs@ﬂd&wm
2-(((1r,4r)-44(3- fluorophenylcarbamo Ii%met ypcyclohexyl)methoxy)acetate and t§)§rld|ne
using a 258|m|Iar8rﬁ‘éﬁl%c!l}R) e Sné etfth %é%p’le &y %Wéﬁ’nﬁ}@fas dbltdined as a

white solid. LCM@niaiy @157 ofMHHIr. Experlment 1.64: Preparation of
2-(((Ir,4r)-44@(3-Fluoroplienyl)(pyrazin-2- yOcarbamoyloxy)methypcyclohexyl)methoxy)acetic Acid
(Compound 75). 30From tert-butyl 2-((( 1 r

fluorophenylcarb WM%&FSH?E%MQVS% ‘fﬁ)o%(/%@e?gféhaf‘@ﬁeﬂi%ﬁyrazme using a similar
method to the onghdedaritidgrirthyxbepgidddinthiotilecetirmpouidmpmeatttined as a white solid.

:C]CMS h418|)5 ['VL+111 ls?é»'%%%?&lﬁrltﬁﬁhcﬁ’ﬁe%ﬁ{ﬁﬁ@ﬁ&fn?rét(ﬂénﬁi )edetifate dipranhertyl) (4-
uorophenyl)carbamoyloxy)m cyclo e ic Acl
2009/117095PCT/U52%9”/(‘5?}?%98%2 utio gﬁi ’gﬁa }21 W et %ﬁ? 'f—lgjoroq?- Zea4" 3
(hydroxyméthyl)ayeidhe s hphehy lcrbamaten DCM-@R@OMM@NW@S@@WHH@M% 8 r84 07448mol),

(1r,4f)-CyC|0heXﬁﬁl@r&)%‘TﬂéYéQﬂﬁH@&h@d@Qﬁi@@d% ¥t R oRNChRYFIRE (A 9380 levABisnmmel) were
dissolved in CH2CI2 (30

orgamic solv er?t was evaporated The residue was dissolved in ethyl acetate, washed with water,
brine, dried over MgSO, and concentrated to provide the title compound (105.0 mg). LCMS m/z
=7261.9 [M+H]"; 'H NMR (400 MHz, DMSO-d;) § ppm 3.79 (s, 3H), 6.90-7.31 (m, 3H), 7.32-
20 7.52 (m, 4H), 7.52-7.70 (m, 2H).
Step B: Preparation of rers-Butyl 2-(((1rAr)-4-((tert-
Butoxycarbonylamine)methyl)cyclohexylymethoxy)acetate.
To a solution of tert-butyl {(1r,4r)-4-(hydroxymethylcyclohexylymethylcarbamate (1.0
g, 4.11 mmol) and rhodium(Il) acetate (0.091 g, 0.205 mmol) in dichloromethane (10 mL) was
25 added dropwise a solution of terf-butyl 2-diazoacetate (0.584 g, 4.11 mmol) in dichloromethane
(10 mL). The resulting solution was stirred at room temperature overnight. The reaction was
quenched with water; the organic layer was subsequently washed with water (twice) and brine;
dried over MgS0O4 and concentrated. The residue was purified by preparative LCMS 1o provide
the title compound as a white solid (571 mg). LCMS m/z = 380.4 [M +Na]’; '"H NMR (400
30 MHz, DMSO-dg) 8 ppm 0.78-0.97 {m, 4H), 1.29 (bs, 1H), 1.39 (s, 9H), 1.44 (5, 9H), 1.66-1.79
(m, 4H), 2.78 (t, J = 6.32 Hz, 2H), 3.26 (d, J = 6.32 Hz, 2H), 3.94 (s, 2H), 6.80 (t, /= 5.68 Hz,
1H). | |
Step C: Preparation of fers-Butyl 2-(((1r,4r)-4-
(aminomethyl)eyclohexyl)methoxy)acetate.
3s tert-Butyl 2-(((1r,4r)-4-((tert-
butoxycarbonylamino)methyl}cyclohexylymethoxy)acetate (61.0 mg; 0.17 Immol) was treated
with HC1 {4.0 M in dioxane, 3.0 mL) and stirred at room temperature for I h. The mixture was
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Sreaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue
was purified by silica gel column chromatography to yield the title compound as a white solid (4.92 g).
LCMS m/z = 38224M17ek]+; NMR (400 MHz, DMSO-d6) 5 ppm 0.81-1.07(mi4kthokiesd .38 (M, IH),

1.49-1.64 (m, 1H), 1.72-1.82 (m, 4H), 3.19-3.24 (m, 2H), 3.89.(d, J =.6.57 4.34 (t, J=5.31 Hz,
IH), 7.06-7.15 (m%%r)'}“fta%twaeﬂ WGPy zﬁdﬂ%%&%% E&‘fﬁﬁ‘f@?ﬁ&‘é&ﬁépﬁéﬁon of
tert-Butyl 2-(alr,48¥4¥{- Fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate. Toa

soléltiﬁndqf m(e”t)hyl 4-f|u%di%ﬁgﬁﬁ%émq?xgg@%@q%rmgmz A Ij;@.d)amattzI C(JZ(;) gI 7.|11 mmol)
and rhodium(ll) acetate dimer : mol) in: m as added slowly _
tert-butyl 2-diazogclé%‘f&f‘érf%?gglfg’rﬁchg@%ﬁgﬁtg;gg%%%ﬁ\f“é%%ﬁcrééeégB‘fé_z mL) via an addition funnel
at 0 C. The feaction wasstirrdutat D ot I-hlempateiad etdebsryionperatareas (andttie . After
removal of the sotuant the yesiduRwasPretias hyisilica.get Colmnn CuNaioTERPf00te yEld the title

compound as a t lid (1,9.9). LCMS nilz = 340.4 [M - tert-butyl + H]+, 396.2,IM+11]+;.20 NMR (400
MHz, DMso-da)%gp‘?%orﬂ’?Sg@T(%% ?gl\ig&é’ésﬁ%‘f?ﬁ%?eﬁg?%,5'ﬂgﬁfﬂ%ﬁ'@Fﬁ‘?’%ﬁig"“f‘kﬁ}%’é‘%m, 1H),
1.72-1.82 (m, 4H§,13.28¢d0-065mmolries apfe3rofreg posions A zeoifnesgptia Wi peptobirdes (m, 2H),
7.46 (dd, J= 8.845n4:R3 432 irdd)atRidd: £8,°LH)h. TheTiida ItxOPaLAIIQBRENtrated and the residue was
2-0(144r)-4-(44-Chloroph 4- fluorophenyl)carbamoyl thybeyvelahexylimethoxy)acetic Acid.
25From terti- uty%f%?%lr&géj&%g%%ré%%ﬁy%c%]?ggr%ﬁ%?rﬁeﬁﬁ%&%ﬁgz )filpr%thoxy'g%etate and
1-ch|oro-4-iodobéﬁ@%&%gﬁ@wgﬁﬁ#amfﬁ%ﬁambqwm%@&ﬁ%éaqﬁwa\*ﬁay@ 3 wohiteppliditle
compound was ottainey bonaswhite splid [MENS ' ARAB00IMNE DMS L) BIMR (430 8HHz, DMSO-d6)
5 PP 078-0.94 gy 41, 13051 59 (T 20,08 45, 20 1SN FELIPH) T B4 (D A1), 3.23

2 J-'6.06 Hz, 24 .3 , éH) 7 1

(d, J= 306.32 Hz, 2H), 3.89 (q, 9 Fés 17-7.27 (m, 2H h7.27-7.39’5m ‘4H),
7.39-7.50 (m, 2H}:PX% 3Hhs 8016y Fam(916-Y.56-P fxah%)tiér%?dd’“f:?'%’lﬁ z, 1H), 6.68 (t, /=
2-(01r,40-41§(4-Blusrephenys) {3k thy StiophensR; 1H), 7.06-7.13 (m, 3H), 7.19 (¢, J = 8.08 Hz, 1H),

yOcarbamoyIoxy»&g@y})_cyg}pﬁggﬂi;ppj@gwggﬁgfic Acid (Compound 77). 35From tert-butyl
hyl)

2-(alr,4r)-4-((4- fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and
2-iodo-5-methylthtophene, WO 2009/117095PLULS2009/001688 using a similar method to the one
described in ExamplefllL$theréfiaretonpd G was)dui@idadas a white solid. LCMS m/z = 436.4

[M+Hr. Example §§/1,Fhiapmhaion El%h%%i)ﬂﬁfﬂé@}fﬁt@l@%&ﬂh@@ﬂ%nd 15).
ex

5fluorophenyl)carbamoyloxy)methylcyclo methoxy)aceti id ( pound 78). From
ter(-butyl 2- (|r,4o-44(4%’fﬂﬂ'b b’ﬁﬁ%‘%{ fgé%ﬂ%%’.% P&g )?%’1@%” & i@ﬁc@’gﬁﬁw

V s &thoxy)acetate and
1-chloro-3-iodobdmraneethsivry dobimifamettamo- t thesone doskribwthad Pibnepieddsaibedie title
compound was opiaiRgt a8@ White sedidab tMpomizea AR WVl ik solid, LCMS m/z = 4253
[M+H]"; 'H NMR (400 MHz, DMSO-ds) 6 ppm 0.66-0.88 (m, 4H), 1.23-1.43 (m, 2H), 1.52-
1.72 (m, 4H), 2.20 (s, 6H), 2.81 (¢, J = 6.32 Hz, 2H), 3.17 (d, J = 6.32 Hz, 2H), 3.89 (s, 2H),
25 5.76 (t, J= 5.81 Hz, 1H), 6.96 (d, J = 8.34 Hz, 4H), 7.07 (d, J = 8.08 Hz, 4H), 12.50 (bs, 1H).

Example 1.82: Preparation of 2-{((1r4r}-4-((3,3-di-m-
Tolylureido)methyl)cyclohexyl)methoxy)acetic Acid (Compound 16).
From di-m-tolyl carbamic chloride and tert-buty! 2-(((1r,4r)-4-
30 (aminomethyl)cyclohexyl)methoxy)acetate, using a similar method to the one described in Example

1.80, Step D, the title compound was obtained as a white solid. LCMS m/z = 4253 M+H]".

Example 1.83: Preparation of 2-(((1r4r}-4-((3-(4-Methoxyphenyl)-3-
phenylureido)methyl)cyclohexylymethoxy)acetic Acid (Compound 18).

35 From 4-methoxyphenyl(phenyl)carbamic chioride and tert-butyl 2-{(((1r,4r)-4-
(aminomethyl)cyclohexyl)methoxy)acetate, using a similar method to the one deseribed in

Example 1.80, Step D, the title compound was obtained as a white solid. LCMS m/z = 427.4
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Example 1.68: Preparation of 2-(01r,4r)-4-(((4-Fluorophenyl)(pyridin-3-
yOcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 79). From tert-butyl 2-((( I

r,4r)-4-((4- flugraphenyteagbamoyloxy)methyl)cyclohexyl)methoxy)acetate poag 3siaaomyiegine, using a
15similar method e 1.21.t ob white
solid. LCMS m/z & ﬁ} W EW%I@W%'S s‘%e ¢ %lﬁé gag &33(3& Jﬁi ) ﬁc% 5057
10.57 Hz, 4H), 1.6%-4H3 &h (157 6119821 BD. (¢ 7041~ f%&ﬂzs%ﬂém’» 6Ky, 3B 1B 750, DH)(ta/23 (d,J=
6.44 Hz, 2H), 3.92 {d33r, 594 ¢1& (3H)=3.8bKs, RH)7 602013.3H) &), 214), (7 B9-TsAGieIBH. 5049 (dd, J=
8.27, 4.86 Hz, IH@7%784(m 1H), 8.46 (dd, J= 4.86, 201.45 Hz, 1H), 8.62 (d, J= 2.15 Hz, 111).

Example 1.69: Preparation of 2-(01r,40-4-(((4-Ethoxyphenyl)(4-
fluoroptieny®carbamoyloxy)methyl)cyclohexyl)rnethoxy)acetic Acid (Compound 80). From tert-butyl _

2-(((I'r,4r)-4-((4- Iﬁxﬂum@mmeny}@p&bamwmmemw)@qmmymumy}w&nd

1-ethoxy-4- |odobeg m|I s meépﬁq Ho.{he.aned de |bed |n )X mple 1.21, the title
compound was obtaine E’Lé%zﬂ%ﬁ‘ﬁé & t)1"'“2160 3 ﬁfhféH NMR (400 MHz, DMSO-d6) 6

Ppm 0.79-0.94 (m, 4H) F1°5&4(wesh0wé’5rw%ymhin>1‘(8$w%‘@f@ﬁnm§* opidganc ﬂ"(ﬁwﬁﬂ)«(ﬂ%ﬁ)ﬁa (m,
2H), 3.23 (d, J= Grinoize B} 3186 Adl) detfod9akizat2 )ind DdrtslaR e (i ok Be8Bibdz i2H),
+ 306.85-6.93{m, g}l ] %@%ﬂ» Wdrife 28R Was2IBhid e 28 Rt Vot REWHE A LOadp reparation

of 2-(((Ir,40-4-(44- Fluorop enyl)
(trlfluorornethoxyWn yl)carbarnoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 81).
35From ten-butyl 2-(41r,40-444- fluorophenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate and

1-iodo-4- WO 20@%&1};7%?&8%@%&]@?@&}1@%&)@{@%%B@tf‘@‘N)benze”e using a similar method

to the one described in Example 1.21, the title compound was obtained as a whlte solid. LCMS m/z =
500.5 [M+HI]t. Ex&‘r’i\%‘l‘@"fW”ﬁ)’é‘ﬁé}ﬁ’é}%ﬁ‘%ﬁ)ﬁ‘?ﬁﬁ*ﬁﬁﬁ?wﬂﬂﬁﬁw §Hhsid (Componnd 20).
5tolyl)carbarhoyloxy) mekmyd) pireiptiexylimetnsdyboetc! Aoithi@orhjpodndn8 29:7-but Rttt ettty Bty |
2-(alr,4r)-44(4- flugraphenyictRAmMo; JQ&MM}S&B&&G}’QJ&Q%Wx'ﬂﬁ&?m&m&%%@tﬁl@mcnbed in
1-iodo-3-methylbenzene, using a Si Enethod to the ope. descrlbe,g1 xdalg 1. tg?gtltle
compound was ofst2REH & a%ﬁ?t‘é EI T CRRS 25 9GBS Y6 12%4 gﬁ ok é réparation of
2-(((Ir,4r)- 44(B|s(zﬂMﬁHd)*rfibh@ﬁ?%&rbﬁihd%@&?)ﬁa&wwé&aﬁ&@n@hdx%dc@t@% (Gérhdbund
83).  From tertc;huctmbZz(c(z(l(ﬁélf)sé%élﬂil@fp@h@mylwbamylgm)m@faylmctpbﬁeﬁybm@sw)acetate

e I YA R T o s ot 121 e e

Example 1.86: Preparation of 2-(((1 r,4r)-4-((3-(3-Flnorophenyl)-3-
pheayhireido)methyl)cyclohexyhmethoxy)acetic Acid (Compound 3).
Step A: Preparation of 3-Fluoro-N-phenylaniline.

25 In a round bottom flask equipped with a condenser was placed N-phenylacetamide (1.0
g, 7.40 mmol), copper {I) chlonide {0.146 g, 1.480 mmol), potassium carbonate (1.329 g, 6.62
mmol), 1-bromo-3-fluorobenzene {1.942 g, 11.10 mmol) and xylene (5 mL.). The suspension
was heated to 180 °C and refluxed for 66 h. The suspension was filtered; and the filtrate was
concentrated. The dark brown residue was dissolved in ether, filtered; and the filirate was

30 concentrated. The dark brown residue was dissolved in ethanol {10.00 mL), treated with
potassium hydroxide (1.909 g, 34.0 mmol} and refluxed for 2 h. The solution was poured into of
water (80 mL) and extracted with DCM. The combined DCM exiract was washed with water (6
X}, dried over MgSO, and concentrated to afford the title compound as a dark brown solid
(0.669 g,). LCMS m/z = 188.2 [M+HT".

35 . Step B: Preparation of 3-Fluorophenyi(phenyl)carbamic Chloride.

From 3-fluoro-N-phenylaniline, using a similar methed to the one described in Example

1.80, Step A, the title compound was obtained as a brown oil. LCMS m/z = 250.2 {M+H]".
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Example 1.73: Preparation of 2-(((1r,4r)-4- ((Phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic
Acid (Compound 29). 20tert-Butyl
2-(((1r,4r)-4- (Qmamgnaﬁbamoyloxy)methypcyclohexyl)methoxy)acetate (2@omg209&3 semol) was

dissolved in HCI (4 M IFEQIO)&’:\I’}I,G \F(zm idh %JZ?@% rmqgg P@g}%ﬁ)&n e stirred at room temperature
t ) purl e :

overnight. The solvent was removed an i greparatlve LCMS to yield the

title compound aBh¢syhiteidemereyDariph eeims hrsyiacss AGIAG ?%Béa}hple 1.74: Preparation of
2-(41r,40-4-(03-Chloro-Brofiumpraphenyh)(iofienyl)eathaiv oyleids) me tayoyaloligxyhmathoxy)acetic Acid
(Compound 46). (am]lﬁaﬁ%%yg ORI RaRe O RREIZTARRlGARS A WRARLLY the one

described in 30Example he tlt e compound was obtained as a light brown oil. LCMS m/z = 450.2

[M+14). Exaﬁnpl@iW‘F’F@ﬁaﬁé‘%ﬁ Sresig rommoang PR RIS figfs-phite solid. LCMS m/z = 415.5
yI)carbamoyloxylmemyl)’ayumembmh@wmﬂkﬁ&pw((%ﬂﬁmrldlﬁﬁyl BEFEPOIM, 2H), 1.34-
N-phenylpyridin-2- S'Wfﬂezfﬂs n&%é} §Hﬂ%aﬁﬁiei@@q:t9 ﬂ'l&?z@'ﬂfz dﬁﬁcﬁ”é‘?@d”}EéWELeﬁ{}% @t@ps B and

C), the title compound was obtained as a colorless oil. =399, 2%M+H 400 MHz,

DMS046) 8 ppm?7 -5 §37> A By i%zﬁfh&d%fjn"flgﬁgﬂ\/i/?%b%?ﬂ%b BET é’?o?é@ib 688
1.41-1.49 (m, J BI28-+826H)| AEB0B53 17 38 (20 7,43H) /1 6 B3 A, B=5% 38 B} 2H), 3.22 (d, J
= 6.32 Hz, 2f), 3.92 (d, J = 606Hz 2H), 3.94 (s, 2H) 7.19-7.29 (m, 4H), 7.33-7.41 (m, 2H), 7.60 (d,
J=8.21 Hz, 1H), 7.83-7.91 IH) 8.31-8.38 é 5Exa le 1.76: Preparation of

2-0(1r,40-4-(((5- Iﬁé’fﬁ&ﬂfﬁl’&é Ze%ﬁﬂﬁ‘éﬁ%é }5’391' )%29) ﬂﬁ%}&%’lgﬁexyl)methoxy)acetlc Acid
(Compound 97). Bteyylarfdepathtit ry ob Relotio Shoretlwykta ot Compme thylthiazole (179 PL, 2.017

mmol) was dissolved inﬂdFoﬁﬁté&Laf m@amwlip@a«mglﬁ@ymﬁewwﬁﬁ{@g@&%@ p@aftz(az»@ #g,and

LDA (1.8 Min h tane/Tl € 123 0 2.219 moI ringe.
The reaction Was dfé?i“é-[ CI)@/ }1%?% :lgr?fad ?@f ’umt { de § Ugssolv YhaﬁglF (2 mL)
was addedlélowlym@wmﬂfﬁén@hm@mM@Wmmﬁﬁt@nﬁm%wmﬂan#@@m&ﬂ for mholand

quenched with HZQs(Rugek Frilhestuxiuses wadrasiethwiiHafbt2Ru i and BOAGHRA #k). The
aqueous layer was exhr cted again ywith EtOA %20 mL The combined or anlﬁqlalyerds were dried,

trat
concentrated, and fhe 1 resﬂﬁee{/vaseﬁﬁmﬁea shica mé “Eofumn’ Chromator ography o prowde the title

compound as a |Rjhtfisroypisiagetveigy MO MSoifz @% qofnpery 2s 2 Grspspidpebmetl b
2-(((Ir,40-4-0(5-Mgthy thiaz pls 251y 1) (Phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid.
From 2-iodg:5-methylthiazole and tert-butyl 2-(((Ir,40-4-
20((phenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetate, using a similar method to the one
described in Exafp@nleoh8§hBrapareensdari ndg-dd@iteBlaar ephghtbPown oil. LCMS m/z 419.5
[NI+H]t Example gnéryiiraparatian Rf Sanian) me(hdtedilQid (Compound 8).
25Fluorophenyl)(phenybearbamoyigxy mety ey AR MhRa RN A EIaI5 4.

(aminomethyl)cyclohexyl)methoxy)acetic acid, using a similar method to the one deseribed in

25 Example 1.87, the title compound was obtained as a white solid. LCMS m/z = 415.5 [M+H]";

'H NMR (400 MHz, DMSO-d;) 8 ppm 0.66-0.88 (m, 4H), 1.24-1.43 (m, 2H), 1.54-1.71 (m,

413, 2.83 (1, J = 6.25 Hz, 2H), 3.18 (d, J= 6.44 Hz, 2H), 3.88 (s, 2H), 5.88 (1,.J=5.75 Hz, 1H),

7.06-7.17 (m, TH), 7.28 (1, J=7.77 Hz, 2H), 12.41 (bs, 1H).

30 Example 1.89: Preparation of 2-({((17,4r)-4-((3-(2-Fluorophenyl)-3-
phenylureido)methyl)cyclohexylymethoxy)acetic Acid (Compound 10).

From 2-fluorophenyl{phenyl)carbamic chloride and 2-(({1r,4r}-4-
(aminomethyhcyclohexylymethoxy)acetic acid, using a similar method to the one described in
Example 1.87, the title compound was obtained as a white solid. LCMS m/z = 415.5 [M+HT".

35
Example 1.90: Preparation of 2-(((1r.4r}-4-((3-(4-Chlorcphenyl)-3-
phenylureido)methyl)cyclohexylymethexy)acetic Acid (Compound 11).
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From 3-fluoro-N-phenylaniline, using a similar method to the one described in Example 1.19, the
sodium salt of the title compound was obtained as a white solid. LCMS rn/z = 416.5 [M+H]; NMR (400

MHz, DMSO-8%) f@Rmdds71-0.93 (m, 4H), 1.34 (bs, 1H), 1.44 (bs, IFI), 1.54-dEBdwolds 1.65-1.69
(m, 2H), 3.15 (d, J = 6.57 Hz, A4 (s 2H), 3,90 (d,.J = 5.94.30Hz7, 2H), 7.02-7.11 (m, 2H), 7.22
(dt, J =10.67, 2.24 Hz%ﬁ?%‘?@%ﬁ“{%@?@%ﬁrﬂfgﬁﬂ%%ﬂ?%@r’ﬁ%}’g‘ 1.78: Preparation of
2-0(1r,40-4-((3, 3 Diptretiiedeimelnyieyrletrigdyhaeivy pedscrtiad e din pot farPedsStep A:
Preparation of tepxBupyt 2.81( 1t dk-ddiRinBuioryaarhory amiie epme thyhcyalip kel nethary)acetate.
WO 2009/11709 0 A co lution. af/err-hut)'!

éﬁ% Cgogf%%z MGG Wz pled,s Wong CHIRUWR Y 21), 1.63-1.85 (m

(Or,40-4-(hydroxy ekypmetﬁylc amate (2.0 g, 8-22'mrnol) in THF (30 ml) was treated
with NaH (60% digper8fots iithitiera i) 234 61/ 35 & Hmél) THE (ediltmfdsgensiotifdsistirred at
room temperatureifor tshtherersdund @nbsamoacetate (1.822 mL, 12.33 mmol) was added. The
reaction was heated in the microwave 5 to 60 C for 1 h and then left stirring overnight at room
temperature. Additional tert-butyl 2- bromoacetate (975 )IL) was added and the reaction was heated to
60 C and stirred ¥3r2rie A& fseamiiond HileHeed Wit teaerard extracted with DCM. The
combined DCM exinactinmt:vvraheclolithyateipanedc ovetil (Sopand toncentrated. The resulting
residue wag, purified byﬁgg@@&y@_&%é&g{g&%@gﬂlﬁg F{H}S’Hf‘d as a white solid (0.250 g).
LCMS m/z = 380.4 10[M+Na]; " MR (400 MHz, DMSO0O46) 5 ppm 0.78-0.96 (m, 4H), 1.29 (bs, 1H),
1.39 (s, 9H), 1.4 TEroRyh L SE D PRV IC R P1Y)25°08 119 wigeas i) oM RO (H° J6 BT EF 1BH), 3.94
(s, 2H), 6.80 (t, ExmfBecHR7IH)e GtepBpiareparationiodd as a white solid, LCMS m/z = 411.5 [M+H]";

2-(((Ir,4n)-4-(AminRoia Y REYHRD VBN SHOAS I Py 2! A0 4648k (m,
15butoxycarbonylam|n%)ncrg_%télgg%clohex‘%‘%methoxyéacetate (61 mg, 0.171 mmol) was treated with 4.0

M HCl in dioxan&'{.89 ol 2t o4t tehperattnd T84 “télBwet By Hibaritg %60 C for 45
min. The sdfventibadievdpotietiafirthe HesUlingtesidie isHraled. B RAttmDEM aAd(, /

concentrated to yield;the titlg eampayipd agpmoff yhitagolid (40 mg) without further purification.
LCMS m/z = 202.4 [M+H]t 20Step C: Preparation of 2-0(1r,40-4-((3,3-

Diphenylureido)methyl)cyclohexyl)methoxy)acetic Acid (Compound 2). A solution of
24(1r,4r)-4-(amirdbaratiy hogc RivpssadmmethbiiJadetid-i8egt3mg, 0.194 mmol) in THF (2 mL) was

treated with potagsimieigsiruiydR1iH PPttt 3 d0GH (Birhpayleashamic chloride (45 mg,
0.194 rnm%la was adde and}t}he lresulltil?cgr%olutio was aZn% §%rg?d4rtjpom temperature for 45 min. The
a

. 70 [ - aric CIIor: 14
reaction was quenche wﬁrﬁpwant}é@ water layer was concentrated under reduced pressure. The

residue was purifreineppheparaibecyimaRoxmirsctis srah nane i amndnsoabed echeeredewitbid®moval of
the solvent, the resichitewas, dis3oly edribide Ol (@ RifRk handRadkisanixdme mas addegBigM sodium
methoxide in MeOH (0.388 mL, 0.194 mmol). The solution was stirred at room temperature for 1 h.
After removal of the solvent, 30 the residue was dissolved in minimal amount of 1:1 H20/The solution,
frozen and lyophlisseple bidvkiertatimheet Sr{dodnb 448 -Ag) Diduorsnkyyd-397 3 [M+14]+; 'H NMR
(400 MHz, BMS @568 Hianyhk A2y (exy hhbpdx2hcktibAn@a, @bypdubd44)70 (m, 411), 2.83 (t, J =

6.19 Hz, 211), 3.18 (d, J¢. 6};12{,{@%3@3@%%1825(%;3%05@% nf:ﬁ;ﬁ@@ Hz, IH), 7.05-7.14 (m, 6H), 7.28
(t, J=7.83 Hz, 4H). 35 Exgmp e 1.79: Preparation of 2-(alr,4r)-44(3-

Benzhydrylureido)meth{lyey SISHBEKIREHKYTAcEl AR tELImEBtIP S anf@0 mmol) and 1,3-
2009/117095P CHUSRODHODEGR8e (0.768 g, 3.20 mmol) in toluene (3 mL). KOH (0.323 g, 5.76 mmol) in

water (650 pL) and N, N, N-trimethylhexadecan-1-aminium bromide {6.30 mg, 0.017 mmol)

30 were added to the vial with stirning. After the reaction was warmed to 90 °C, bis{tri{t-
butylphosphineipaliadium[0] (0.016 g, 0.032 mmol) was added and the reaction was stirred at
150 °C for 4 h and then 160 °C for 2 h. The mixture was diluted with water and brine, and
extracted with toluene. The toluene extract was subsequently washed with water, dried over
MgSQ, and concenirated. The residue was purified by flash column chromatography to provide

35 the title compound as a brown oil (0.132 g). LCMS m/z = 206.2 [M+H]"; '"H NMR (400 MHz,
DMSO-ds) 6 ppm 6.54 (1, J = 9.35,2.27 Hz, 1H), 6.63 (dd, /= 1048, 2.15 Hz, 2H), 7.01 (dt, J
= 14.65, 1.14 Hz, 1H), 7.17 (dd, J = 8.59, 1.01 Hz, 2H), 7.34 (t, J= 7.83 Hz, 2H), 8.69 (5, 1H).
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A solution of 2-(alr,40-4-(aminomethyl)cyclohexyl)methoxy)acetic acid (20.0 mg, 0.099 mmol) in DMF
was treated with TEA (0.021 mL, 0.149 mmol) followed by (isocyanatomethylene)dibenzene (0.019
mL, 0.099 nuael)idfe fesiiting solution was stirred at room temperature farclp@droddag raaction was
stopped and the reactio mixtyre was purified py.5 preparative LCMS to provide.the title compound as
a white solid (9.0 mg). %&E-%ﬁfﬂgr‘?ﬁ% %H&"‘?ﬁm‘ﬁﬁiﬁaﬁw gaﬂpm%%é e'?,.ppm 0.80-0.97
(m, 4H), 1.27 (bs, 1H), Iram fgsdifiugrorsphanyeniiieMypsz sonjpryectigbitbe onmdescovefdn = 6.32 Hz,
211), 3.98 (s, 2Hxn8d d.88:5%p A HEe dileldohnBtn(ina boténbizasklidne.60 (EMs2:592362.7111),
7.21-7.29 (m, 611), 7.31-7.37 (m, 414), 12.57 (bs, 111). 10 Example 1.80: Preparation of
2-(((Ir,40-44(3-(3-Methoxypheny1)-3- phenylureido)methyl)cyclohexyl)methoxy)acetic acid (Compound
17). Step A:gPreparatio§‘6P §1=I\ﬁ'é%ﬁb‘3€§'7ﬁ’|‘\‘é1’l)§?r@ﬁé@%ﬂ%&%@‘&?ﬂéﬁ’é@ﬁé‘% cooled solution of
3-methoxy-N-phenyiamiiore (HaHy Inegs16h bGP nethoky ateelit apid @aaOu2d24nL, 1.267 mmol) in DCM

(500 mL) was added tri P&%QS%ME’&%&%@%&%D chTJQr?d§%:ﬁti¢9F}-¥Y§ﬁ gjﬁ}wgg)'gg_warm up to
room temperature and stirred overnight. g I d.

€ organic solvent was evaporate e reS|due was

“dissolved in ethyf2aeBeRehisEreReRitnGhEy25rRE, Hinsd sV MBS Bk CBHEEHIEEHE to provide
the title compourick{&@heQ Bog Rté O Seaxite coRpduad ks Vi iR 4 00:iM RiEid DIBO a5 -8 33p 3.79 (S,.

311), 6.90-7,31 @@:ﬁﬁ%nﬁ-ﬁ&ﬁﬁ%&ﬁﬁ@} Zz‘égﬁzn%q’.(?’?‘@%hl}m 4H§tﬁﬁsﬁ;£r;§9a;ﬁsi@.@_z@f tert-Buty!

2-0(1r,40-4-((tertButoxycarbon amino)methylgt:yclo exyl)methoxy)acetate. 0. a solution of
ter/-butyl r,4r)-4-(h%?ﬁxfrﬁ?eﬁr%%)@yéﬁ)ﬁé?(%‘n? hyltAfBamate (110 gk A 13 4snib &rd hdaitmiaT)
acetate (0.091 g.H2, 205, /e Bin(alictHor6Atetiid e, (LML idad 23ad dbl Ao fiise 4 solu#n of
tert-butyl 2-diazoagglate {4.584.9,f;11 mmol) in dichloromethane (10 mL). The resulting solution was
stirred at room temperature overnight. The reaction was quenched with water; the organic layer was
subsequently washed with water (twice) and brine; dried over MgSO4 and concentrated. The residue
was purifiedSby pFapedtte4:Chiata tprovide((tiediftd-<Bribddntwasopiwhyie Bolid (571 mg). LCMS m/z
o113, 144 (5, OF ) G Sk, Ao 2 632 2 ok, 3,94 (o

, 1.44 (s, 9H), 1.66-1. =6.32 Hz, , 3. = , 2H), 3.94 (s,
211), 6.80 (t, J = 5.68 H7* %%?dlﬁmﬁ%e%@@%* Dt o Ari A5 é«h‘%’?ﬁ&%ﬁ

(aminomethyl)cylohexytibiivohelyarbraabonstesaBuup e (tnpuredgdtisrthe one described in

butoxycarbonylamiagynet s sig ohexiimethoxnacaiaies Gt .madd Ghimmoliwvas traated with HC1
(4.0Min dnggan 3. mL) and stirred at room temperature for 1 h. The mixture was WO
PC

2009/1170 009/001688 concentrated to provide the title compound without further
purification. LCMS m/z = 258.4 EMFir. Step D: Preparation of

2-0(1r,4r)-4-((3-(IMmhexyshenyghr-diahenyiureido)metisimiciolenybrmsibenacetic Acid
mmal n a5 LT B 0036 L 0252 mmol
). The solution was stirrBBreiy e BRebsBXRIsBHYItRRERS lardaAne ‘ertbrrie? (T ¢,
0.065mmob)swas (afiiiachithifiyee] gestionsthbhe)sesutt ngrol uiinknwasidatate whd e¢scribed in
Example 1.80, Step D, the title compound was obtained as a white solid. LCMS m/z = 449.2
[M+H]": "H NMR (400 MHz, DMSO-d;)  ppm 0.78-0.97 (m, 4H), 1.34-1.53 (m, 2H), 1.64-
1.80 (m, 4H), 2.92 (t, J = 5.94 Hz, 2H), 3.27 (d, /= 6.32 Hz, 2H), 3.98 (5, 2H), 6.51 (t, J=5.56
Hz, 1H), 7.16-7.30 (m, 5H), 7.38 (t, /= 7.20 Hz, 2H), 7.50-7.56 (m, 1H).
30
Example 1.96: Preparation of 2—(((1:',4:‘)—4—((3—(3—(?!1loro—S——ﬂuarsphenyi)-l’y-
phenylureido}methyl)cyclohexyl)methoxy)acetic Acid (Compound 47).
From 3-chloro-5-fluorophenyl{phenyl}carbamic chloride and terf-butyl 2-{{{1r,4r)-4-
(aminomethyljcyclohexyl)methoxy)acetate, using a similar method to the one described in
35 Example 1.80, Step D, the title compound was obtained as a white solid. LCMS m/z = 449.2

[M+H]".
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microwave irradiation at 80 C 2 h. The reaction mixture was concentrated and the residue was
10treated with HC1 (4.0 M in dioxane, 3 mL) at 60 C for 1 h. The mixture was concentrated and the

LOMS s = 47 8 NETTETIAMR (300 M1, DMSO-8) & porm 0-68-0. 88 (., L 3601 43 (

m/z = +11]. " £ = m _0.68-0. m m,
2H), 1.54-1.70 (n?,"zjl'ﬂ?,‘ez}é’ : fﬁ"é“’égi"é‘ &%}%@%ﬁf ’:Q%%é) %‘,hé'iyl‘ifg%"%@%é, 3H), 3.89 (s,
211), 5.96 (t, J= BlgryyreiforpethpyaighexylgmthospaaeticiAcid (Gommeu 3352 15 Hz, 1H), 6.72 (dd, J
z S)Zé 2.40|Hi, éLlH)ISIQ@p?AY’L&.(g?EﬁlﬂT), gf.ifv(g&;z&;%hd_ bbz,ig-ﬂ.&gi)eﬂy%i(in)e] 7.|71 Hz,I le)ﬁ 12.)50 (b_s,

. Example 1.81: Preparation of 25(((Ir,40-4-((3 3-di-pTalylureido)metty clohexyl)methoxy)acetic
Acid (Compound 15). ZeglFroem ¢ |-p-tagl(}%c%%an§icﬂch o&B e&g dE ?legrl? utyi%é(?a{rArqA-wg] _
(aminomethyl)cy&eHERsAFeth kv i cethfB4uamy h &driihe:iitiba: Urand aa RimbEY i Bxample
1.80, Step D, thetiiths eompoudivas. oddaincsk asnmalyyhiterdolict (GNP Thézreadtidh Safidirditat 90l NMR
(400 Nz, DMSOIG)AEIMAY SO:0R8 (o A44). 1RTAR (0200 B3Rk 12 M A B2R.5, 01D
2.81(t, J =6.32 Hz, 2H),"3.17 (d, J = 6.32 Hz, 2H), 3.89 (s, 211), 255.76 (t, 1=5.81 Hz, 1H), 6.96 (d, J=
8.34 Hz, 4H), 7.0°¢stekerxanryniiad by fiesh £olupn Heomatpyraph i p S PO RBoHIG S 2 brown
2_—(a|r,40-4-((3,3-@5}mm%wemmm@mmlmam)‘methm@gckﬂdzﬁmidq@dm;mmd A5Bs, BEymM
dim-tolyl cagbamyc ehiggide.apd el sud A (idri ds 38camnematiyieydonexyhmaihory)asetate.

using a similar method to the one described in Example 1.80, Step D, the title compound was obtained
as a white solid. FEME-{ifPL4898) 3 (M+H]t. Example 1.83: Preparation of

2-(((Ir,4n)-4-((3-(4-MethSxsiphehyebr Sitipharfiglile oo e thyvixyplatydiniomdibokyaicalideiiicd (Compound

18). 35From 4'mEthOXY%W%Q&%WH%{QGJ%M%%&H%%%Q&HML%}(Q&&&Q'@%& one described
(amlnomethyl)cyclohexyl?methoxy)acetate, using a similar method to the one described in Example

1.80, Step D, the'Hifi& e dbtaiietrReaiines Lnlet evE P A5¥a o 2B09/117095
PCT/US2008/00 TBSSIMHH]NR/ER0 (86, MMECEM S 0p) B9 R3H)66-0.8241m.4H), 1323-3481(m, 2H),
(M, 4H), 2.81 (t, keHilh iz 2H)3 Bil (gh.J' 6.32 Hz, 2H), 3.68 (s, 3H), 3.89 (s, 2H), 1.51-1.70 5.77 (t,

I =5.68 Hz, IH), 6.8 (078 Brebiadbll of 0 2R Mot dP2: 1H)
Butoxycarbonylamino)methyljcyclohexyl)methoxy)acetate
To a solution of fert-butyl ((1r,4r}-4-(hydroxymethylcyclohexylmethylcarbamate (500
20 mg, 2.055 mrnol) and rhodiun(Il} acetate {45.4 mg, 0.103 mmol) in DCM (5.0 mL) was added
dropwise a solution of ethyl 2-diazoacetate (0.213 ml., 2.055 mmol) in DCM (10 mL). The.
resulting solution was stirred at room temperature overnight. The reaction was quenched with
water; the organic layer was washed with water (twice) and brine, dried over MgSQ, and
concentrated. The residue was purified by preparative LCMS to provide the title compound as a
25 white solid. (244 mg). LCMS m/z = 330.2 [M+H]"; 'H NMR (400 MHz, DMSO-d,) é ppm 0.78-
0.97 (m, 4H), 1.22 (t, J=7.07 Hz, 3H}), 1.29 (bs, 1H), 1.39 (s, 9H), 1.48 (bs, 1H), 1.66-1.79 (m,
4M), 2.78 (t, J = 6.32 Hz, 2H), 3.28 (d, J= 6.57 Hz, 2H), 4.07 (s, 2H), 4.13 (g, J = 7.07 Hz, 2H),
6.81 (t,J=5.81 Hz, 1H).
Step D: Preparation of Ethyl 2-(((1r,4r)-4-
30 (Aminomethyljcyclohexyl)methoxy)acetate
In 2 round-bottomed flask ethy! 2-{((1r,4r)-4-{(tert-
butoxycarbonylamino)methyl}cyclohexyl)methoxy)acetate (244 mg, 0.741 mmol) was treated
with HC! (4.0 M in dioxane, 4.0 mL) and the mixture was stirred for 30 min at room
temperature. The mixture was concentrated under reduced pressure and the residue was dried in
35  avacuum oven overnight to afford the title compound (110 mg) without further purification.
LCMS m/z = 230.4 [M+H]".
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7.22 (t, J = 7.83 Hz, 2H), 12.50 5 Example 1.84: Preparation of
2-(((Ir,40-4-43-(4-Methoxy-2-niethylpheny1)-3- phenylureido)methyl)cyclohexyl)methoxy)acetic Acid
(Compound 18} e 4wnethoxy-2-methylphenyl(phenyl)carbamic chloride-and t@rdxhautyk 2-(((Ir,40-4-

(ammomethyl)cyclohexg ngltﬁ]pdeé/ rggggtgf i’% gé ﬁg_rm;&s@ﬁ}m% to tﬂ.% }E}V‘lﬁ %?ﬁ%“bed in 10Example

1.80, Step D, the title co as obtaine 4471 .3 iNA+Hr- Example
1.85: PreparatiorPefmalpegideinstod)pislayehpgthoxy)acetic Acid (Compound 53).

(trlfluoromethyl)phenywadqimems(bnyﬁlphewihmﬁmgb}ygaeeﬂ@muﬂh@gmmmr{ﬁiﬁmﬁglﬁErom
pheny1(3- (tr'ﬂuoron%?sh '2'% r%vp%@u(?a:?zb:!%?%?@é?ga%%@a%ﬂi%r(é(ﬂif‘&é‘rm (0,045 mL.,

(amlnometkgl)cyco exylme oXxy)acetate, usm a similar method to the ‘one described in Example

1.80, Step D, thetiid BB dobRNAL B BEsiFaE ‘E%ﬁﬂé EOparr ERRS P eSS ETE NMR
(400 MHz, DM8Q:d6id PRI 6:48-0087(osl) 4k add B ThetBaioridhl) irbvtad Fedtddnndéd m2r8vate J= 6.19

Hz, 2H), 3.18 (d. J70.36 H%ozt'&n?r s%%éﬁ f&J’Dh %@r G&&o%ﬁ& HE A0 L84 vJas R dHaugt).

7.21-7.27 (m, ZH? 7.33-7.49 ‘é Example 1.86: Preparation of
2-(((Ir,40-44(3-(3} rﬂ%?@%ﬁéﬁjﬁ @Lp%éi‘ﬁ/lﬁ?é’i]dﬁ’j‘ﬂw PHCEIOHS KB SHBSIAELIE Acid (Compound
3). Step A: Prepataiientak3TRtuerciddpivamyl sni mvddi 25 tp pHotinddogtiosn didsioeqipgditivid a

condenser yyas places MNphenyaceiamide.( 1B Mpely CRRRE!, (h RN ButdR 1480

mmol), potassium carbonate (1.329 g, 9.62 mmol), 1-bromo-3-fluorobenzene (1.942 g, 11.10 mmol)

and xylene (5 mIRIR L & ‘I%Bf%%\%f’ HE&{QWP&“R%‘B“&%H}P&%?H& fortaRet, LFﬁ’éséf%peﬁéran was
filtered; and the filvats WHSDGR ¢&1diEt DMROGAIR broviry esiduemwss, dissdlve dnin2ethéndiltered; and

th‘tahf””?te was i@cgqr{{%?@ﬁ Alegh Thﬁ-dﬁ'% ﬁ'EO)!H) r?%%fejw%%ﬂk?%&_?@ '%?Ehﬁ@})b@ﬁo@@ﬁw'—) t;eat]?d
with potassium e or 0 red into o
water (80 mL) an éf gcté]c?%\%ﬁ 29@90 mbl ; gﬁ/gémtr vfa%%/v%}s V\?Il’tsf?l%(\él)z Ejrd(6 X),

dried over MgSO4&dnit:.cdhicentrated to afford the title compound as a dark brown solid (0.669 g,).
LCMS m/z = 188.2 [M+H]. 35Step B: Preparation of 3-Fluoropbenyl(phenyl)carbamic Chloride.

From 3-fluoro-N- %he anl% urs,Lr} 9.8 5| a%m(L,\tg_qiéﬁg [l&?ﬁn':__)%g%or}tged |n§§ample 1.80, Step A,
b3

the title compound'w nedRAL S BHOWR
2009/117095P C PhySI0GBI00ERE) cyclayrspl methesyigeatis ol { earpeooml §2)- (3-Fluoropheny1)-3-

phenylureido)methyl)cypjghwp mg{‘maxw)aq&&h&&&d&%mmpﬂr@h&meme and 4-chloro-3-
3 quorophejyl(pl}Em oggeny eny c Ia(iiTlelCaCrl]'l otk e;[ Qslilr%la sn)nélr method to the one described in Example
1.97, Step E, the title compound was obtained as a white solid. LCMS m/z = 449.2 [M+H]™; 'H
NMR (400 MHz, DMSO-ds) é ppm 0.76-0.99 (m, 4H), 1.35-1.54 (m, 2H), 1.66-1.81 (m, 4H),
2.93(1,J=6.25 Hz, 2H), 3.27 (d, J = 6.32 Hz, 2H), 3.98 (s, 2H), 6.24 (t, /=5.68 Hz, 1H), 6.91
(dd, J=9.98, 1.26 Hz, 1H), 7.21-7.35 (m, 4H), 7.40-7.56 (m, 3H).
25
Example 1.99: Preparation of 2-(({(1r,4r}-4-((3-(3,4-Difluorophenyl)-3-
phenylureidoymethyljcyclohexylymethoxy)acetic Acid (Compound 54).
From ethyl 2-(((1r,4r)4-(aminomethyl)cyclohexyl)methoxy)acetate and 3,4~
difluorophenyl(phenyljcarbamic chloride, using a similar method to the one described in
30 ° Example 1.97, Step E, the title compound was obtained as a white solid. LCMS m/z = 433.4
[M+H]"; '"H NMR (400 MHz, DMSO-ds) § ppm 0.76-0.98 {m, 4H), 1.35-1.53 (m, 2H), 1.64-
1.80 {m, 4H), 2.92 (1, J = 6.13 Hz, 2H), 3.28 {d, /= 6.44 Hz, 2H), 3.98 (s, 2H), 6.12 (1, /= 5.68
Hz, 1H), 6.96 (d, J=4.17 Hz, tH), 7.20-7.37 (m, 4H), 7.38-7.45 (m, 3H).

35 Example 1.100: Preparaticn of 2-(((1r,4r)-4-
{((Benzhydryl(methyl)carbamoyloxy)methyljcyclohexylymethoxy)acetic Acid (Compound
86).
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(aminomethyl)cyclohexyl)methoxy)acetate, using a similar method to the one described in 5 Example
1.80, Step D, the title compound was obtained as a white solid. LCMS m/z = 415.5 [M+Hr; 1fl NMR
(400 MHz, DM®BC#hp o1l 0.78-0.97 (m, 4H), 0.89-0.96 (m, 2H), 1.34- 1.péfmstbyndi&d-1.80 (in,

4H), 2.93 (t, J = 6.25 Hz, 2H), 3. J= 64 2H) 43,91 H 6,12 (5, 1= bty 6.91
(ddd, J = 8.08, 1.96, 0, 3?ﬁréjb%i,zé.{g‘é’f‘f)(%@rﬁrz%’ﬁ")“,’f)’?“.%'ig?’J%?h,ig:”%ﬁé% 12’41?;th?€§§)|§_’|‘%§§-%8.39 (m,
2H), 7.43 (t, J = 78R DS (4 5mE) i 2idyd bsExdnmevirgriplephraiontes(15-62 mg, 0.061
2-0(1r,40-4-43-(3;16dnm|ahemy_l/)q$;ptme_mﬁmjda)meﬁy!)m@nw@me&w&y}mﬂm%d&@mmund
6. Toa SO'uﬂ%&’ﬂl@éﬁﬂ%ﬁ%ﬁ%ﬁéﬁ@H@%@ﬁE@Mlﬁngl%%&%@Eﬁneg}%@Q@%@stﬁ1?0%@%8{%29@3{%9 #0.124

mmol) in THF (1.5 mL) was added potassium tert-butoxide (50.6 mg, 0.451 mmol). The 15solution was
stirred brieffy thefrBeeold pheyN I rREMPIEER D Sitd Pt @mEthgne 184 MitEvds d68E8The

resulting solutionverasdetidrediat-eaoion teivper atdrddorsdling Ehedeactiohcwasd wdenshed aith water. The

aqueous layer Wﬁ%ﬁ%&eﬂ%‘t’%df&%ﬁ%%%émc {NGhe RS WAs Y TIGH Y REERAAING: LGMS to
provide the title compound as a white solid (5.0 mg). LCMS m/z = 431.3 W%{ﬁ' 20 Example 1.88:
Preparation of 2%?3?{&@%%%%4%@8%%%%%“%%%’HWR’@HBSW@HWC‘% &Y AR sacetic
Acid (Compound 8)at 60 °Erate defiuotaphemd (apmyldandamicchloride mmdia (lprdp)edtve

(aminomethyl)cyictahexy PR Aac elimrifk MSIRQiR Similgy ﬂ@@f&%@%.@@_ﬁ@f@cribed in

25Example 1.87, the title compound was obtained as a white solid. LCMS m/z = 415.5 [M+Hr; 'H NMR
(400 MHz, DM50-d6) 5 ppm 0.66-0.88 (m, 4H), 1.24-1.43 (m, 2H), 1.54-1.71 (m, 4H), 2.83 (t, J=6.25
Hz, 2H), 3.18 (d Edaxtpliedt Hig] : 23p S 880 (s f2H)(5.88-(G=Bonzbydeyl11%), 7.06-7.17 (m, 7H), 7.28 (t, J=

7.77 Hz, 2H), 124 L3510t bl o RREKATBRIR e 83} hd@R A Ao A fa (@bhiiflid §42-Fluoroplieny1)-3-
phenylureldonnethyl)cyclohex¥l methox )acel'%g Amdé(lzéa_@)ound 10). From

2-fluorophenyl(pheny!)SAFB Arnid BRISHIE Ui Ra 402 thhitidihethyl)cyclohexyl)methoxy)acetic
acid, usingta sinfadraetveth 1 drdobery bastrite tLiriEeainieed .87, the title compound was obtained as
a white solid. LCMS= 44 gem{Mitdikl1-35) EX@ampiordn b REeRBtativReRf ymethanol (40.7 mg, 0.259

20110 4 SRS RS BIne bR gl ecote 5 Conpoun
2-(alr,46-4- (amiperietylieydishexiamirehiorrdeéteead it Susirg) alsimmratmetis cedetiadsne described
in Example 1.87 il title: cosapasinst wesoabiaiRerhasacuihiteiaohowiCiSchiizea 432 dadd]+ NMR
.87 vz, 570, & QIR gt Lo e S o S e,
7.36-7.45 (m, AHPIB@AHHIE 1.91: Preparation of
2-0(1r,40-4-((3-Phenyl-S«p i Wiueica) saathy gy e lonaxd)matheuyyacgtic Acid (Compound 12). 10From
phenyi(m-tolyl)C%Epnaémiﬁu%mS(l)‘igneetggﬂcgéggggigﬁaﬁéthoxy)acetic Acid {Compound 87).
To 1-benzhydryl-3-(((ir,4r)-4-(hydroxymethylcyclohexylymethyl)-1,3-dimethylurea
25 (26 mg, ¢.068 mmol) and rhodium(Il) acetate (6.04 mg, 0.014 mmol) in dichloromethane (2.0
ml.) was added dropwise a solution of ethyl 2-diazoacetate (9.36 mg, 0.082 munol) in DCM (2
mbL). The reaction was stirred 4t room temperature for 4 days. The mixture was diluted with
DCM, washed with water (five times), I M HCI (twice), saturated NaHCO; (twice); and brine
{twice). The combined organic layers were dried over Mg80, and concentrated. To the residue
30 was added 1.0 M LiOH (2 mL), and the mixture was .stirred at 65 °C for 2 h and acidified to pH
4 with 1.0 M HCL. The mixture was extracted into ethyl acetate which was subsequently
evaporated and the residue was purified by preparative LCMS to provide the title compound as
an oil (1.0 mg). LCMS m/z = 439.6 [M+H]".

35 Example 1.102: Preparation of 2-(({1r,4r)-4-
((Benzhydryl(propyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound
96).
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(aminomethyl)cyclohexyl)methoxy)acetic acid, using a similar method to the one described in Example
1.87, the title compound was obtained as a white solid. LCMS m/z = 411.5 [M+11]+; NMR (400 MHz,

DMSO-d6)S ppanbhdi(tf®8 (m, 411), 1.34-1.54 (m, 211), 1.63-1.81 (M, 41ddxA:22¢SoRks 2,93 (t, J=
6.32 Hz, 211), 3.28 (d, ) t .8 1H d, 96 Hz,
111), 7.05 (d, J=8.21 “’ﬂdﬁ‘g’yﬁéﬁf 452‘21%‘% V’zf%‘ﬁ(? >‘5“*?‘%§ ‘%"ﬂ%f’f %%@%@%F*EZH) 12.51
(bs, HI). Examplélm@)zmlﬁ}@ﬁ#a(?dhmﬁbf’m added bis(2,5-dioxopyrrolidin-1-y1) carbonate (397 mg, 1.548
2-(((Ir,40-44(3-P ey fadd el uwd@@emﬁ%ﬂhw}maa@h%x)m@ém&ﬁ@mwa@hihawoFrom
phenyl(p- tonI)carpﬁ;nt: t’:hﬂ'ﬁlﬁga ng dﬁ%‘%@”‘lﬂ aml ethy&);ygloheiglftggg gmggﬁtlc acid, using

a similar method to the oné descri el 87 fle compouhd was 0 fained as a white

solid. LCMS m/zreﬂliE'L‘lgSC[‘MIPHWE?(%&WFS@@@S*&P@%?&%%W%W&|af4‘?9 A-da s Ibgfraesispheny 1)-3-

25phe_nylure|do)mamwmmmxy&methmy)aﬁemv@a@lﬁh(ﬁmmp@uadcém}nﬁmﬁaﬂgﬁpwa&on of

3,S-Difluoro-N-p %Q}QQE fline gthér} &%1”3&er 1'& %%Yﬁe“?ﬁf IMALNER %' ga‘?gd%v@ 'i%‘% g @%9 3.20
if uene ? OH z&

mmol) and 1,3- difluoro-5-iodobenzeneé ( 8 g, 3.20 mmol) Tn to g, 5.76
mmol) in water (B58PARF alntP N 4: Qﬁfﬁ@ﬂﬂ/fﬁé?@d’é(f&‘f’l‘e&?ﬁ?fﬂ% HirHigReit8 B g "85017 mmol)
30were added ta:the:miatadihdstisiagliAfiesihe reagliomadag paunedaD@d Go bisfdd the title

butyiphosniynelRgladiumioL{0:046 6.0 ,082vmoD Was adderhand (g A oRBARINGd At 150C for

4 h and then 160C for 2 he mixture was diluted with water and brine, and extracted wit toluene

The toluene extrB&FWa4 @uﬁsgaagﬁ@%%&l Uifrvehie - e %Vériﬂ@é&(ﬁh%oﬁé%ﬁhréfed The
residue was purified By, AHS!3 .26ldnor ciDHa it 3B do/proditE33hetinke(carpeuidiasiabrown oil

(0.132 g). LCMS7rpéz(d-}0§%ﬁl§4+mg MR (400 Mirz, HMSO-QS ppm 6.54 (tt.J= 9.35, 2.27 Hz, 111),
6.63 (dd, J= 10.48, 2.15 Hz, 211), 7.01 (dt,J = 14.65, 1.14 Hz, Ill), 7.17 (dd, J= 8.59, 1.01 Hz, 211),

7.34 (t, J= 7.83 Hz, 2H), 8.69 (s, 111) WO 2009/117095PCT/U82009/001688 Step B: Preparation of
3,5-Dif|uoroffohe@Kq;hpinyl)@arwamkriﬁqmomdinmEF(imrQMmero -N-phenylaniline, using a similar

method to the ong,fe PSS hrpigRAvRRIitE AgmpRRhas Hbtained as a brown oil.
LCMS mu z = 268.7 [ﬁﬂ ?gdg;@ﬁé}: Priﬁg?at@r&%of% alr,4r)-4-03- (3 5-Difluoropheny1)-3:

phenylureldo)methyl)cy%tﬁh’ékgf 5 é?ﬁBE% AceMOEER MB‘BH% 44).  From
3,5-difluorophenyl(pheiyh édrsathiecotekd idhsiorm itmadbuity 2 hicdstrring, a solution of 3-

(aminomethyl)cyﬁl@t&ﬂﬂi@@@gm)@ﬁetﬁrﬁo%mz@rﬁimﬂaerrr@mm}oaﬁaQi@Hﬁr%smibed in Example
L e e TR e R S SIS LS e L gl e
anhydrous toluene (1.3 L) containing sodium zert-butoxide (130 g, 1 35 mol) was heated at 105
°C for 3 h. The reaction mixture was then cooled to 80 °C, and then quenched by gradually
pouring the reaction mixture into ice water {1 1.). The aqueous layer was removed, and was then
extracted with an additional volumé of toluene (300 mL}). The organic extracts were combined,
25 rinsed with brine, dried over MgSQ,, and passed through a silica plug (1.3 kg), eluting with
toluene. The solvent was removed to give a dark amber oil (86 g). LCMS m/z (%) = 188.0
[M+H]"; '"H NMR (400 MHz, CDCl;) 8 6.45 (t, /= 8.5 Hz, 1H), 6.62-6.66 (m, 2H), 6.87 (1, J=
7.2 Hz, tH), 6.98 {d, J=7.6 Hz, 2H), 7.05 (q, /= 7.5 Hz ,1H), 7.17 {t, J= 8.6 Hz, 2H}.
Step B: Preparation of 3-Fluorophenyl(phenylcarbamic Chloride.
30 A 3 liter three-neck mechanically stirred flask under N, coﬁtaining a solution of 3-
fluoro-N-phenylaniline (86 g, 460 mmol) in 1.2 L dichloromethane was cooled in an ice bath to
0 °C, and then triphosgene (150 g, 505 mmol) was added. A solution of pyridine (52 mL, 640
mmol) in dichloromethane (200 mL) was added in a dropwise fashion. Initial addition resulted
n a temperature spike to 25 °C after the first 10 mL had been added over 10 min. The addition
35 was paused, and the reaction mixture was stirred for 1 h while cooling to 5 °C. Addition of the
pyridine solution was again commenced at a rate of 5 mL/min, at which a reaction temperature

of 5-10 °C was maintained. After addition was complete (about 1 h), the reaction had proceeded
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1.79 (m, 411), 2.92 (t, J= 6.19 Hz, 2H), 3.27 (d,J=6.32 Hz, 211), 3.98 (s, 211), 6.32 (t, )= 5.56 Hz,
111), 6.76-6.84(m, 211), 6.96-7.04(m, 111), 7.26 (d, J= 7.33 Hz, 211), 7.33-7.40 (m, 111), 7.48 (t, J=
7.71 Hz, 211)wdSexaiales 1.94: Preparation of 2- (Olr 40-4-03-(2,3-Difluorpphanydjedn sz

phenylureido)meth ohex methox etl d 43 ro .
2,3- d|fluoropher?ﬁ(¥ é}ﬁly% amlccl:uﬁ?oru? 5 ert (aqd%)y Cg'fl(%n 884e y (SOd:g) B formation from

(am|nomethyocmm)memestyl}a@;ém@ymsﬂasgirﬁmmﬁétﬁéaef@rtmesiﬁwe wesslersBtrin Example
1.80, Step D, '[hQ’xiisﬂﬁoﬁciﬂrtﬁ@Hﬂﬁﬂgaﬁtm&dn%@lwm&swﬁﬂeﬁﬂ(ﬂ%&ﬁ@ﬂa%eﬂ&%&@%'ﬁﬁ%"] Example

1.95: Preparatlon of 2 (10%! 40 4 n%)?’"% Rloro 2] Ia s Y. Th |
phenylureldo)rne?hy cy exyﬁ OXy %?é%&goﬁé? (alompou 3%”9 I’—)r  Aaueous fayer was

3-chloro-2-fluordi§maif( preryh bansa i eiohde e B%M%ei@kﬂ*)owethm The organic
25(aminomethyl}eyatehexy Jmetheaylacetate MiEng, angitiilssvaatheddadhel aniesdesatibedain Example

1.80, Step D, th bt | MS +H]t: "FINMR
(400 M:; DMS‘%J&Q:‘? QQJEP%”Q W%%u? %ﬁ?g‘? @w%&%’&ﬂéﬁa% fgnnLeg e ééll’lkfé()ﬁ Wee lg 62 (1 I=

& ppm O
5.94 Hz, 211), 3%@‘/%%@%2@1@)— 369 é’ﬂh) ] (99%35‘6)%%5 ?70967*? (m, 511),
7.38 (t, J= 7.20 H#),2110) (& 597656, (i) 1719 (Y Eganala H)963 Pl par atidmzof 1), 7.35-7.41 (m,
2-0(1r,40-4,03- @}gh}q@ﬁfglk@ Qgpenyl) -3- phenylureido)methyl)cyclohexyl)methoxy)acetic Acid

(Compound 47). From 3-chloro-5-fluorophenyl(phenyl)carbamic chloride and tert-butyl 2-(((Ir,4r)-4-
f Y

(aminomethyl)cyclohexSAsmEitssyarina el 4digethalamuoiistiod to the one described in 35Example
1.80, Step D, thditithe glonyinuhchyWasrbbisspbplvasiaivaitehbotidk. LCMS m/z = 449.2 [M+H]. WO

2009/117095PCT7USZHQ§£9!9&(§$& BXample.k h&%ﬁ%‘iﬁ%@ &iomde (624 g, 250 mmol) in
2-0(1r,40-4-((3-(2- Fluoro 3-methoxypheny1)-3- phenylureido methyl)cyclohexy methoxy)acetic Acid

(Compound 53) SEFE b%??d?&ﬁ&ha&rhé%m%@%ﬁﬁw- SRSy RFiRas A defetiet A were
placed anilifie (0J260gy2ri8Dymidwd )32 -Fladd- tiodpi8s®mdtheowberizeie (B50Qned sHB4lyramol ),

Pd2(dba)3 (0. 09&;&2‘%93?%&*%@99@éﬂé&ﬁ@&é&%@d&%&mm &%&M%Qr&uﬂﬁ@mol) and
toluene (3 mL). The reaction was rred t 80 %over ht and q%efg ﬁj with water. The o&anlc layer

was separated ah E%Sﬁ%“eﬁ'ﬁsaﬁw Tt RAY é%lwcﬁ HiFS W%@@Pﬁﬁﬂ to provide
the title compounectasitilsrd@hndil (0 m&@@)thE@MSmnmwﬂQa@ﬁIﬁM it solidH MM Re{ JOOMAIAZ =

DMSO-d6) a Dp;}BéﬁM«%{fH){ ﬂr@ﬁﬂﬁo%dﬁ.ﬂﬁliétﬂa% ﬁ)%@P.@@AdiZj; .63 (D.88801Qp; (g 3Hs 7.15 (d,
J=7.33 Hz, 211), 7,2 re tiQn .o

2-Fluoro- -(r)neth tk %egnﬁ g‘uﬁéh%/ gggbgméig éﬁé)ﬁ& TFﬁ F‘iE’rom ; ??ubqr% 39%%€h368x mr\l’i-H?‘Igr@Ianlllne
using a similar n?e‘tﬁéfd ﬁﬂﬂh&ﬂrfé des%rlllﬂ:?d%H)Example 1.80, Step A, the title compound was obtained

as a brown oil. LCMS rgtgy1280eparation of ((1r,4r)-4-(Hydroxymethyl)cyclohexylymethyl-3-
ﬁuomphenyl(ph‘euyl)carbamate.
A suspension of 4-(dimethylamino)-1-((3-flucrophenyl}(phenyl)carbamoyl}-pyridinium

25 chloride {88.25 g, 237 mmol)}, (1r,4r)-cyclohexane-1,4-diyldimethanol (137 g, 950 mmol) and
4-dimethylarninopyridine (29.0 g, 237 mumnol) in acetonitrile (1 L) was heated at 53 °C for 18 h.
Upon cooling, the solvent was removed, and the residue was taken up in isopropyl acetate (500
mL} and 1 N HC1 (500 mL), heated to suspend all solids, and then filtered through glass fiber
filter paper to remove the insoluble bis-carbamate impurity. The aqueous filtrate was discarded,

30 and the organic filtrate was washed with an additional 500 mL of 1 N HC], followed by water (5
x 500 mb). Heptane (100 mL) was added to the organic phase, which was further washed with
water (2 x 500 ml) and brine (100 mL}, dried over MgSQOs, and concentrated to dryness. The
residue was taken up in isopropyl acetate (100 mL) and heptane (300 mL) was added. Crystals
gradually formed over 1 h, forming a white precipitate, which was collected by filtration, rinsing

35 with 25% isopropyl acetate/heptane (100 mL). The filtrate was concentrated to dryness, and the
hot residue was taken up in 25% isopropyl acetate/heptane (100 mL) and filtered hot. As the

filtrate cooled, more solids precipitated, which were collected by filtration and combined with
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15[M-1-H]t; NMR (400 MHz, DMSO-d6) a ppm 3.98 (s, 3H), 7.12-7.24 (m, 111), 7.33-7.53 (m, 611),
7.59 (d, J=7.33 Hz, 11). Step C: Preparation of Ethyl

2-0(1r,46-4-((tegBystoryearbonylamino)methyl)cyclohexyl)methoxy)acetate &-@ass@lukignf tert-butyl (O
r,40-4- (hydroxymethyl%cyclohexyl)meth Icarbamate (5 %’} 0 20mg, 2.055 mmol% and rhodiu (II acetate

(45.4 mg, 0.103 HrHEH TR ENE T ) Warg A ek b%@%&%@ams%r& 0 %‘f&f&ﬁ& &te (0.213
mL, 2.055 minolpémeBiEreihOvadlpy Thimenes il gosdlntothandskstimet dichbanmidrmpefurd-bysinight.

* died over MgScand W‘%‘eﬁrﬁm"gm@ﬁ e e the
ried over Mg an co ntr e res was purifie reparative provide the title
compound as a BB \WRHE orfFoa“égﬁpmdfci_@ EE)'n/ez ?ﬁﬁtaée?ﬁ}fﬁ%fﬂel\g‘ﬁﬁt?éfﬁﬁv]\%ﬁ “Bi%1so-de) 5
ppm 0.78- 3.97 @ompbyl 2b 2RKite 3oli O £ GMS, /293152 IMYHT 391 SMRIDDE143 (B3R §),
ﬁ 6621 17)9 éfgl‘l(%)912979i% (in,v"m@ B3sHz424), 1%)7-8 £d.195 @;571111'321 3%)2’34(@172@) ,45b); 431&(any, = 7.07
z s Y, -
30(Ammomethyﬁcyc(l%rfaxé/_'ﬁzﬂe‘t%%(ﬁ gf{ o ﬁaa%ﬁg dF fg fto # fras &ﬁ?l(d J=86Hz,
2-(((Ir, 4r)-4-((terdBtrod3AAAdmy 4 defnethyd/dlo RExyl)methoxy)acetate (244 mg, 0.741 mmol) was

treated with HC1 (4.0 Mcinp @iopga,ge,ﬁ,&,rgflg)gaﬂcbmg mjp;tur@(y,\zgaoﬂjg@g}fgr 30 min at room

temperatur% T éﬂi ncent ’r%b L{ ressure and the residue was dried in 35a
vacuum oven overni G afor ‘iﬂ@‘?‘f pou (_DL?L dp out further purification. LCMS m/z =

. 230.4 [M+H]t WO 200@12@?@99#@@@%0@%0%%@&1 W‘StéﬁtEfﬁPPébﬁrmF@HP@? a cooling bath,
2-(0144r)-44(3-(2nzldaren Sumetbaxy phepyl nBt ﬁhlﬁmy&%éttqle)mathyl)cyclohexyl)methoxy)acetic Acid

(Compound 53). 1o tert 4<( inom: he etat .9 mg,
0.161 mmol ) in g“gkm mm?’%v%%%%ﬁ%% \inglqlwere) aéP’ %I tf%} @%%? qbig
50.322 mmol ). P& SereitiehindehivpraciBrAyank) 2 hﬁ%é@%@ﬂ?@ﬂ?ﬁﬁéﬁﬁ@ﬁeﬁ%%b@ﬁm
chloride ( 36.0 mg,i@kOFaual) aslaadec;HieEea0tiog) Mty asdmatedafade: midkavave

adiation at 80 (. aud SUIEAOl 0o AlISL 1ROV OLIHE SINENL S ESIURMAS IERIRY T 1.0 M

LiOH (2.145 mL, 2.145 mmol) and the solution was stirred overnight at room temperature. T
reaction m|xtureWd@é?c"fﬂﬂ?éd"t@ﬁqa%‘%’HPW@%%%W’BWPWW\O%W 16e§t F%f(ﬁ‘e‘Ht\R}i‘tﬁhéthyl
acetate. After evapoiatiaixafihesetayhatetate (thelndsiplugravas! durifiadidy vpreplsatiudy QIS to

provide the title %%EEQHBQE%M S22 M)E%%Mﬁnm Pt [foddledW&ﬁ MHz,
DMB80-d6) 5 ppm 0.79-1.02 (m, 411}, 1.35-1.54 (in, 2 1.81 (m, 4H), 2.93 (t, J= 6.00 Hz, 211),

3.28 (d, J=28.32 HiFoapie 99 (L edhi? maeh dissoty i’gl"(’PfSPméﬁ?% @&"Hispafaﬁ‘éﬁ‘cﬁ “(h; 111),
7.08-7.18 (m, 411 ZRtieR BTy, E6H)i-RES JIE 157 BONE siampdExamptectn88nPiepdiation of

2-(((Ir,40-443-(4 sﬁﬁﬁgé%%éﬁé@r@m%@(& %;ﬂﬁ%@dyﬁﬂlﬂai@mﬁgy@&f‘w Draethoxyiacetis Acid
(Compound 52). From ethyl 2- %élr ,40-4- (amlnomethyf) clohex I ethoxy cetate d 4-chloro-3-

20f|uorophenyftJHt§ﬁ%ﬂ AR sfhis &%ﬁ?é"e{%ﬂ%“ °ég8ﬂ‘ 5%%0‘?"%% th Example

separated and dried over magnesium sulfate (15 g) and ﬁ]tcred The solvent was removed {o
25 provide the title compound as an oil (9.9 g), which still contained a small amount of ethyt
diazoacetate and was used without further purification. LCMS m/z = 444.5 [M+H]"; 'H NMR
{400 MHz, DMSQ-ds) 6 ppm 0.82-0.96 (m, 4H), 1.22 (1, J="7.07 Hz, 3H), 1.27 {1, /= 7.14 Hz,
1H), 1.37-1.53 (m, 2H), 1.57-1.78 (m, 4H), 3.26 (d, /= 6.32 Hz, 2H), 3.94 (4, /= 6.06 Hz, 2H), .
4.06 (s, 2ZH), 4.14 (g, /= 7.07 Hz, 3H), 423 (q, /= 7.07 Hz, 1H), 7.05-7.11 (m, 2H), 7.24 (dt, J
30 =10.64, 2.26 Hz, 1H), 7.28-7.35 (m, 3H), 7.36-7.45 (m, 3H).
~ Step F: Preparation of 2-(({1r,4r)-4-{({3-Fluorophenyl)
{phenyl)carbamoyloxy)methyleyclohexylpmethoxy)acetic Acid.
In a 500 ml, three-neck reactor equipped with a stirrer, a thermocouple, a heating oil
bath, an addition funnel and a nitrogen inlet was placed ethyl-2-(({(17,4r)-4-({(3-fluorophenyl)
35 (phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate (9.9 g, 22.32 mmol), which was
dissolved in acetonitrile {150 mL). To this mixture lithium bromide (19.58 g, 225.00 mmol) was
added. After the addition was commplete, triethylamine (6.84 g, 67.6 mmol) was added and the
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1.97, Step E, the title compound was obtained as a white solid. LCMS m/z = 449.2 [M+Hr; 'H NMR
(400 MHz, DMSO-d6) 8 ppm 0.76-0.99 (m, 411), 1.35-1.54 (m, 2H), 1.66-1.81 (m, 411), 2.93 (t, J=
6.25 Hz, 211)w3.2604d;1dms6.32 Hz, 2H), 3.98 (s 2H) 6 24 (t, J= 5.68 Hz, ]plﬂl)/{)@:@@((ddé@: 9.98, 1.26

Hz, 111), 7.21-7.35 (m, 40-7.5 0 %61 qug fvLoMs.
2-(01r,40-4-a3- (é il é)l?lﬂné’riopﬁgﬁ%s fga(ﬂaeny ureldo) cyéo téxri/ 0 ? Letic Acid

(Compound 54). Eﬁs@ﬁf’éfh‘j/L@Wﬂb%ﬁ%’(&mm&w&m%%ﬁ)‘m%?%%ﬁééﬁ@%%ﬂf
difluorophenyftphepyiic aikarsie chigidewiibirga Smilar metheddactbe ek ddsetibed #i30Eample

h I d
L7, Step £ o iecompoun s oiaEA R AR sl LEMANGIER A2 AMIH) VIR (400

135153éﬂr2 2H Lé)@ (tJ 6.13 Hz,
211), 3.28 (8, J="6eliE (FP02l) lepryappd 200fAly 1y 4rovs %%@rﬂ’i‘g&‘ﬂ“)‘“é ffcﬁlsﬁj Alergdsnd qq),
7.20-7.37 (M, 41ih}, s6138x Avdbrémodd 1Th3bdanypledticH0n 2 Rsepaniationto b2dd thé 1)1 -compound '

((Renzhydryl(methyl laxy) d,86). WO
2009/117095PC /L%éyzo 0%688){ 6 Rgl%g% but w@iﬁﬂo&oﬁ@ﬂ@ m%%m@@% ‘éﬁ

(1
r,4r)-4- (hydroxyrﬁéﬁi&ﬁéﬁ&o?%&;}ﬁﬁ]bﬁﬁéﬁwﬁ&?aé @é n@%é%%g?)% ‘b‘Cﬁ\ﬁé% %W)W&s added
bis(2,5-dioxopyrre]izin; I-46:Y carbondie 125 (62 g 000 GL et Hp TARE B Hml BA,(0 01640 116 -
mmol). Thq@us%ﬂslpﬁsgv&@ fﬁﬁted until the solution turned clear. The reaction was then stirred for 2 h
at room temperature, followed by 2 h at 80 C. 5N-methyl-1,1-diphenylmethanamine (17.18 mg, 0.087

mmol) and TEA (0. 016$fﬂ? o: Prepiatisy 9&&&“&6&@&‘1& IpareisAYYixture and the resulting solution
was heated undepmaicipaesnisyackigtienbat) 66 ek oy rirtihe)eceimicaidivdivnnwsrtevaporated and the

residue was purified byma%rﬁsﬂ\/%}&M&E@&{&\é&lﬁp@@di@wm@@seﬂm@iﬁlaae@pﬁetr@ﬁémg@th 4.0M
HC1 in dioxane for 1 h at 60 C. The acjd solution as evap 8n %oktjé |due wa purified by
g

preparative 10L CRIS T 3AAEL S 8 LBIFRST é‘s’”‘gr‘f PRAABE 3 [M+H].
Example 11501 Rﬁ@p&}ﬁt@m@@(@hﬂ@d}b@(@@@ﬁ@%@ﬂ)@@m acid (9.2 g, 22 83 mmol) and 2-

gifgethﬂuéeidloé ¥ P&Zl)(z)@ %@U%W?%@Uﬁ&)?ﬂ%ﬁ%ﬂ%%%é&@??%@éﬁ? §Eﬁﬁbﬁa€e§e@ﬁmm|&;€ f
eozhydry -4- roxyme clohexyl)meth e olution o
}%{ élsé %p@éyc ﬁ%xk}l%)é%grﬁg Z%/E)? "My 0 %&#Aﬂj})‘y{?é@\%%%?m) was

((Ir, 4r)-4-((methyf:
treated with TEAﬂQ@l@D@’ahtdfﬁd@WV#Mmglfmﬂiﬁd@ﬁzm@wl{m@tﬁ%céZrB&ﬁﬁ@demb%ﬁHé%@‘ﬁﬁ’gm@ 216
mmol). The reaCﬁ@éwy@& h@@t@iiiuﬂdﬁp mistowave Madighiom ah 804 fes1din Iﬁheerea&tiemmaure was

concentrat he r OV\@s iB%JI‘If dead é{glg gr‘%t{!\dg LCMS ttQ V|deI L? cgrp&%bmd as an
oil (26 mg) m?% WI T gf’ep reparation o or > (bi O enz dn
dlmethylure|do)m%ﬁyﬁ@eteh@?yméﬂﬂWWéQMﬁée@&ﬁW%@ﬁ ¥b LCMS mi2= 416.5

1-benzhydry1-3- ({494 thyotr ropathyesschahe s y et ylgsy3-dimatbylussdm, 2H), 1.55-
1.75 (m, 48, 3.19 (d, J= 6.44 Hz, 2H), 3.52 (5, 2H}, 3.93 (d, /= 5.94 Hz, 2H}, 7.05-7.13 (m,
IH), 7.24 (dt, J = 10.64, 2.26 Hz, 1H), 7.28-7.35 (m, 3H), 7.37-7.46 (m, 3H).

25
Exampie 1.104: Preparation of Sodinm 2-(((1r,4r)-4-(((3-
Fluorophenyl}(phenyhcarbamoyloxy)methyljcyciohexylymethoxy)acetate.

To 5.0 g of ({1r,4r)-4-(hydroxymethyi)cyclohexyl)methyl 3-
fluorophenyl{phenyl)carbamate was added toluene (30 mL), 50% NaOH (28 mL),

30 tetrabutyiammonium bromide (2.3 g) and tert-butyl bromoacetate (10.3 mL). The reaction
mixture was stirred at room temperature for about 7 h and monitored by LC-MS to give rert-
buty!t 2-(((1r,4r)-4-({(3-
fluorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetate. The mixture was then
heated at 50-60 °C for about 4 hours and monitored by LC-MS to give 2-({{1r,4r)-4-(((3-

35 fluorophenyl}(phenylcarbamoyloxy)methylcyclohexylymethoxylacetic acid (Compound 23).
The mixture was then acidified with 12 N HCl and the phases separated. The organic layer was

concentrated and the residue suspended in 1sopropyl alcohol {20 mL). Thereafter, 50% sodium
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25 (26 mg, 0.068 mmol) and rhodium(11) acetate (6.04 mg, 0.014 mmol) in dichloromethane (2.0 mL)
was added dropwise a solution.of ethyl 2-diazoacetate (9.36 mg, 0.082 mmol) in DCM (2 mL). The
reaction was stisredsati reem temperature for 4 days. The mixture was dilutedwith@@Mswsashed with

water (five times), 1 M.HCL1 (t sa uraf aHC tv'\‘/l &eks rine twice ed
organic layers we¥ ‘Ef?lgd? ov(é"\gT& ')@(3’ 4 d coglceernetragtgé ie I‘:g% was;)%s} e%c % I:(l)bbl\g/lrdL|OH (2
rnL), and the m|xfafefWé§I§tlﬁ*r@d°a?l%t€f‘PGWZqﬁﬂéﬁﬁMéﬂ?ﬁe@ W{ﬂ-\”&s\ﬁﬁﬁ@ ORI MEREFATHE mixture was
extracted into ethédp%i@l%l@om ialo wBs shbssquently;evaperatectanstdhartesisirewasape tiied oy

preparative LCMS to pr e n mg). LCMS m/z = 439.6 [M-1-H1+.
RN N6 %@H&Pﬁ 19, 7S AL

35Example 1. 105"F repar

((Benzhydryl(propy()carbamoyloxy)methyl)cyclohexyl)methoxy)acetic Acid (Compound 96). WO
2009/117095P CEkLdpiON IS 068 8r ationl 6F tEUHMHYIV-phenylaniline.

2-(((1r,4r)-4- (hydroxym F%Q clohexyl)methoxy)acetate (200 mg, 0.774 mmol) in DCM (2.0 mL) were
added bis(2,5- dloxopyrro in- -yl) carbonate (397 mg, 1.548 mmol) and TEA (0.324 inL, 2.322
mmol). The reaction was REERPHAGBPIBEIRGAT IFadhiBre Rt Borokszeye (31.4 ¢, 200 mmol),
N-Benzhydrylprogarhtiaoane 1 é@ipgn Qphdbinmiidrwascgdt athantit bz esulitngsclition(®ag, again
heated undgy MigTPWRYH [TAgIAeN a0 o8 A heERcaNTIMLEENaR pANPEERlEA AN the

residue was purifi column chromatography to provide 210 mg of the t-butyl ester

intermediate, 10% ?ﬁ@%%&ﬂ‘i‘%ﬁs e SR HPF SRR BYRTYTE ?J%(%ﬁ‘?é"cﬁmitéit R 5P iHol) for 3 h at
room temperaturgxdkhe reagt{otnnmikiwe wisdCenttrtrated: ahgetiversesuliing idsidigenwasypuviied by

preparative LCM&@MW%@&@H%@@@QH FF%S@‘H‘QH 7&&9)@%@{{%% o4 IMaH]+ H
NMR (400 MHz; DMSO-d6) ppm 0.54 (t 7.3 3H), 0.82-1.05 (m, 6H), 1.44 bS 2H 1 56-1.78

(M, 4H), 3.17 (t, 5% “?‘éé’%%?%?dé‘)z%"foﬂ pplegeddh smbEfsob b3 & LMY i~ 2PN A RS ohy, 6.43
(bs, 1H), 7.58 (d.B NMRGUEMEHCTICO-&p8: (M) 6] ~T5ERanBle 710408 PreSatatish, I8 6didim

2-W1440-44(3- El wé}fé)@mwyi)(p@gr;ygl)pggbmoypxw methyBeygighexyl)methoxy)acetate. Step A:
Preparation of 3-Fluoro-N- enylanlllne In a 3 liter, three-neck flask equipped with mechanical

stirring, a solution of 3- Metishtiline (75 g, 675 mol), bromobenzene (73 mL, 690 mol), and

dichloro[1,11- 20b|s(d|W@WMMW@W%MW@%M%%MWMU@E g, 18
mmol) in anhydrqug dRiERE (ﬂb?sde)pﬁa%im%@aﬁéﬂm&ﬁ@}pmﬂ@ﬁqmﬁM&&qﬁ%mw@&zzrmgted at

105 Cfor3 h Thg rea%tion anlxXt ire w sthe O%Omi qx;[rcl) 811—9:1(: Jlgrgf}eerr;ﬁhlexqgoﬁgtp %%du pouring
the reactlon mlxtur "Io |ce W lﬁ () a ue WAS remove then extracted with

an additional voImm@mmf@i@@wﬁﬁ}ﬂmh@eFg%ﬂ@é%ﬁ@ﬁswiﬁémh’éé?@sﬁmséé'dlﬁvath brine,
dried over MgSOdaang ma&sm@hﬁw%sa&w@aaﬂzﬂu& @h&di@)l,asaéﬂt{mg Mbv&almaar@ﬂﬁ solyent was
removed to give a da ber ojl 0 MH: CDC13)
56.45 (t, J = 8.5 HZ, i[ll’fjaﬁg’giea é\h&% ‘é 2’% e)d7‘ %‘Ca ’lgé %f“j“g 7%‘%3%‘ 2;)rh 7.05 (q, J
=7.5Hz ,IH), 7. 15P1(‘le“3 msrglﬂw@w?@tw@*%hr%ﬁﬁéﬁbﬁ &F: éﬁld&?fbﬂf@ﬁw(@ﬁé@%‘é bakhic
Chloride. 30A 3 litmmnthree mEekanethanigaliyostieree flasik-undgrr N2 @otaiing. 2 Hplatdondos 3-
fluoro-N- phenylaglgrﬂﬁ @%@ﬁG rymggﬂpz]zg)L,,dgFI&IOJQrpgtl{ggr}%yvas cooled in an ice bath to 0 C,

g9,

and then triphosgene (15 505 mmol) was added:. ‘A solution of pyridine (52 ml. 640 mmol) in
dichloromethane (200 mL) was added in a dropwise fashion. Initial addition resulted in a temperature
spike to 25 C aftemﬂm;iiwstm@ tefrad theait Selles oVgt A0y (dhe addition 35 was paused, and the

reaction mixture g gy fﬂg.aMw@a&lﬁamiwméhgl)@%ﬁ@@s%&m%g@a@es0Iutlon was again

commenced at a rate o min, at which a reaction temperature of 5-10C was maintained. After
addition wa¥ complete @B’cﬁi‘}flf h), the reaction had proceeded
Step A: Preparation of ((1r,4r)-4-(hydroxymethyb)cyclohexylymethyl 4-

chiorophenyl(phenyl)carbamate.
4.Chloro-N-phenylaniline (15.0 g, 73.6 mmol), tribasic potassium phosphate, (fine
powder, 4.69 g, 22.1 runol), N,N-carbonyldiimidazole (13.14 g, 81 mmol) and acetonitrile {75
35 mL) were charged to a 500-mlL, jacketed, four-necked cylindrical reaction flask equipped with a
mechanical stirrer and a condenser. The reaction mixture was heated at 65 °C under nitrogen

and monitored by HPLC. After about 2.5 h HPLC showed > 98% conversion to the intermediate
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WO 2009/117095PCT/US2009/001688 to completion, and was quenched by the slow addition of ice
water (500 g). Gas formation from the quench was controlled by adjusting the stirring speed, as
decompositiotywagdargedy a function of the mixing of the two immiscible layera;ams/efidgnt was

passed through %. sodium roxide unti] all gas evolution had ¢ d (about 3.h). The
aqueous layer w%’gdcr?gﬁ]%o g gngd %?%é%%%i%ﬁﬂg vv%%ogﬁmé%d%%ﬁ%ﬁg\%%?%% %(fogﬁ%ﬁ?o?fomethane.
The organic extréetd weepobonisinddlivhian: byer! g S @45 8 rample B aRremt s by et Clean product
was readily isolajge @82 MacOess ik Rirwbichgrasuaily feumegd minale pislksaalddLgsoa seeding with
crystals. LCMS rtz/z (%) = 0 [M+11].: 'HNMR (CDC13, 400 MHz) 87.00-7.07 (m ), 7.10 (d, J'
9.6 Hz, 1H), 7.1§V(ed‘,‘gg}£“ g‘ffgzsg‘i’[“ﬁf)g .;i%f’ﬁnﬁsﬁi%%,riﬁg% ‘ij_ﬁqf‘o‘*é‘ﬁ ?”?“?’4%3%;18 (M, 2H).
Step C: Preparafibirret auDinretisytantinesd rsecigaiasHaé ma pienfisddmsimiey Dpytiditiéna Chloride.
To a solution of Zhflugeaphanyiehewt)earbamig chianisle (6aidit 2R mmakkinaeeteritsile.(500 mL) in
a 2 liter mechanically stirred three-neck flask was added a solution of .4- 15dimethylamingpyidine
(30,5 5, 250 P SO0 B EOAARS Fid TOSK o RSP oS bOogi1o oecur,
and then cooled taghindd arbbicsfideitperats follTu rEatitnd s yes dHsieh i svatfed Bierhight, cooled
to 10 C in an icethatbnanc filierad winsing.with &pldvacatanitriie:(d 00imp)sto. previdewbe iisle compound
as a fine, white sglid (88.27 g). LCMS rez = 336.4 [M+Hr: '"H NMR (400_M ethanol-d4) 83.29 (s,
oy, 6,05 (1 3 B A AP RS R M S €S AT P 5 B
IH), 7.33-7.38 (n3, @edpnyoddn @ U7vem W81y selg 722 - 8; 24825 pmy by Itk melpaspdralibngt
((Ir,40-4-(11ydroxymethyReyslahexyR raatiyl3-demphenyihenyDearhamale oA @yspession of
4-(dimethylaminQ)-14(3-flyorophenyl) I alnﬂzy =pyridiniu ide (88, 37 mmol),
(1r,4r)-cyc|ohex§n5eil-%-ld%§éiJrrJQ da%gg%ﬁ% 18}?1& ééia&ﬁ@%?é%%ﬁ%%%mﬁ?%i H\)fg g, 237
mmol) in acetoni#fie (@ 4y WhsHieatE -8t -€o0lifg (The Boléht e d, and
the residugq svas taken gppBspRiaRtiasa bR MLFaRdY(d-HC1 (500 mL), heated to suspend all
solids, and then filtered thro lgss fiber filter paper ta. remove, the.insqlu is-carbamate impurity.
The aqueous ﬁ|té%2°wséeaﬁ‘i%?§ﬁ??éb§$ﬁ ﬁ?g F‘é%%’.@%ﬁ%?‘été"@%‘%v‘g’s %aégvl\%% ' an additional 500 mL

of 1 N HC1, followed byhidtbr (3eskatiok bty diabay ehent e aiaet(th tidbrganic phase,-which
was further Washﬁﬁ;ﬁyﬁﬁw&p@wa%w@mﬂ-)yamd}hmﬁﬁ;éﬂﬂ@m@ndﬂmimmsd)@&@mm goadentrated
to dryness. The (s 'é?l‘é@%f?‘é‘?&‘tﬁeolﬁ&!%%%%}ﬁ'a@?&ﬂ%%&%@&t@&ﬁ%Qﬁﬁ&@ﬁ%@@d%‘k@ﬂ)ﬂ’%

added. Crystals %ra ual!g/ formed over 1 h, forming a white precipitate, which was collected by
filtration, riAGing S5RK! S8 oS RY5¢I BcstomeieanR o1 ePmtare el PRl Wa CoREERYted to
dryness, and thestigéd esiclue tevastakerfay in Podmisopropyttacéiatede plaite”C1o04h L) tand filtered hot.

As the filtrate cogled, moreqsalids precipiaied, whicho-waie ealenisdiy flkaionardcompingd with
WO 20119/117095PCT/1JS2009/001688 the first crop. This material still contained about 5%

bis-carbamate biESTYBE I RIAT SATAHOEIS YR Fethot RGBS RTFANGH RS SO E ¥4 RSen taken
up in dichlorometbamé)( 206 wwirhiastostinje diget o pugafiicdtioh ever dnéthesobsilicrgetmhatidg the
remai”i?dg %ﬁ'caﬁgﬁéﬁﬁge\%m Q&gﬁ@ﬁﬁmﬁhmﬁr@m fﬁ&@h@f@@é%ﬂim %Qg&%@]{-m}erﬁagll\lﬂng toluene.358 )
acetate/dichloromethane to provide the title S5compaund as a white salid (71 g). z = :
1] 114 NVIRCCBEAS RO ST 5 810G (O T I905E 3 By 13 OB R, 110
1.68-1.73 (M, 2113,5% TRQHBRIGtor) midsqdives BHlofz8 Iy isotife pReipait-raszeljeded by(t, J= 7.6
Hz, 111), 7.04 (dsid=ztB0atitine Mlerlodd-#a3QitRdivellh €a3@/Abeibne (B 2H)) Stepds -Ereparation of
Ethyl-2-(((1r,4r)-4-0(3-fluorqphenyl enyhcar laxy)methyl heicypinethoxy)acetate.

In a 250 inL thre%q%%elgﬁ “r"é%%’?%‘*?"‘gqﬁ’}f‘égé l\%i%% %agégﬁé{?g} i exrgr%tg%%éé%%gcagg%%ﬁgt r?%@n addition
funnel and34 nitrétgerstaitet ovasistdc e (@fp}&gg@iurry was cooled to 0-5 °C and then filtered. The filter

(hydroxymethyl)eyréahaxubneikyh-dduatopienyiphenybcarham adeS-gud 203 8anmalkehhis was
dissolved in dichigromefhang(l 29[k &g FBgHEeWaR QR d N SHB IR R s Cellbroduct
(21.1 g); > 99% purity by HPLC peak area. LCMS m/z = 432.3 [M-Na+H]".
Method 2.
35 Step A: Preparation of ((1r,4r}-4-(Hydroxymethyl)cyclokexylymethyl 4-
chlerephenyl(phenyl)carbamate.
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15an isopropanol/ice bath. Diacetoxyrhodium (0.5 g, 1.12 mmol) was added. After the addition was
complete, ethyl diazoacetate (3.69 g, 32.34 mmol) was dissolved in dichloromethane (30 mL) and
added to the yegetigm misture keeping the temperature below 10 C. After additionoshesieaction mixture

was warmed (0 30 C oy g progtess. ol s SR WP IIRURY AN Bassdanne LOWS

ethyl diazoacetate (0.6% g, 5.52'mmol) was ad lowed by more ethyl20diazoacetate fO.?lO g,
6.22 mmol) disseAvEalirndichierermamare s acisphiately dr beelorteted b Hnalireovas stirred
at 30 C until LCK$showerheasnppie iconsumtioncafttheostartinginateeihht THerpeactidranikture was

diluted with wates (b9 miohapgeSatuig e leredouaahed af celis (i aldaaetipve the

catalyst. The organic layer was then separated and dried over m%gnesmm sulfate (15 gﬁ and filtered.
i

The solvent wad HEpfoveT e sl TR EOmpouHa deesh Bike: S P viflirdhiet (L0 tdthed a
small amount ofigthylidirzoaaeisde sk was tisegtdvithclt flertderspimificetion. e GMS! mitk = 444.5

(M+H], 111 NMFS&‘%Q&%E&&Q SR8}, RPRIE U309 (sl dndesphers Tl fckitor3iherkie ? (1 J=
7.14 Hz, IH), 1.37-1.53 (M, 2H), 1.57-1. =6.32 Hz, 2H), 3.94 (d, J= 6,06 Hz, 2H),

8 (m, 411), 3,26 (d, J ,
4.06 (s, 2H), 4. 19§ S9==¢ B 730 23end heasdp 95=2’7F6?°H§,fi‘rt’),hv?ﬁ%‘-‘f?ﬁ‘&%‘}‘ﬁﬁ)?“ﬂﬁﬂféﬂﬂfﬁ‘30=
10.64, 2.26 Hz, MphedyRBi35 (431 opietyD-A5temyBHY-imidStepl RaPrepardtions §8.0% by -

241(1440-6; (((Cyyeronbenyrhenyraabamovieyieethylcvcoheiey inatbexmacetieiAgl.  Ina
500 mL, three-neck reactor equipped with a stirrer, a thermocouple, a he(%tég oOH bath, anrﬂddltlon
y

funnel and a nitrBGEESHBT WASHIUEET ARV B LT 4O PERIE IO pEA the muxture. the
35(phenyl)carbamotdosopmetivicyiriehexidimathoxiatetaté 58 30, R:3Y mrfist) Wivlalch was dissolved
in acetonitrile (1591{;9115)01.]'&mﬁg*ggmglggeumjwbpg@nig@i@gagghgl_gggoqgnmmg,lml,g@)anded. After the
addition was complete, triethylami $8§ .84}%%;,1 97}55 mrgol}w%se% ded antd the W d to be 98.0%
2009/117095PCq‘)’@@?5?)@@5%“1"6?é‘é’1 BRI PEo RS e BAT R SH FTE TR Brbgrads 5t Hie teaction
was followEd by GV, Baked:o i thect G Siiratstamtirigerstenahobiicc orsurmednissRHhSolvent was
rerréO(ved and th%ﬁéﬁﬁﬂ@(ﬁﬂb%ﬁ%&@%ﬂw%wﬁs\ﬁa@d rb%%Q@onmls)f@e@lmadﬂd @s@&w&&&wﬂechlorlic
acid (3M, 7.8 m e precipitated soljds.were filtered and the we [ s disso i i‘%o ropy
acetate (200 inLSL.PQ%S;(;%%[:)“ﬁsaceenté?gﬁvie‘?tv%\gsﬁg?’ev over %&%’éﬁ&ﬁ@%@%ﬁ 55%%2%& aan% the
solvent was remwifed oTherresichaadiadd deeaterveomimOUEHES 76 i ROTRIEDZORTEEHN (9.2 g).
LCMS tn/z = 416G#4diMddd e DB A0 MHZ1 D MSQ-G6) R P Al dd QudBe (e fbiriind 1B6plo&dt(m, 2H),
1.55-1.77 (m, 4H), 3.25 (d,.J= 6.44 Hz..2H),.3.93 J=5 9r4 ‘I;IZ, H),. 3 w2Eb o 14413 (rn, 2H),
%1 0 @%ﬁcg)éaééag?rﬂ% theftgéi%% rﬁ,’r%ﬁﬁ%gh;.wm £ Was s%rrg%af %g “((s t%lz-(% @1‘855 I';L

7.24 (dt, = 10. ), -7.46 (m, 103H), 12°53 (bs, 1 H)  Step G:

Preparation of 2{¢proiweSrmdksiorsdHirr tome mAYest BafRsks R eRimi B oheRsmmethory)acetic
Acid Sodium Salfg aceléhiRD@sRlvelreso0@ekvRasI Thesinped it @ sliiakdadtemeaeupte, a
heating oil bath, an addition funnel and a nitr inlet was placed u nyl)

] oge placed 2-(((Ir 4n)-4-(((3:flugr
15(pheny|)carba?ﬁo9l%’§2}t))rlﬁ%‘ct'ﬁ?lfg}@ﬁ)ﬁg%s/l%rﬁg 0% 3%8}?5‘%%?3 T@cﬁ’%gff f?fr%('r&‘h(tﬁ) gn%%propanol
(100 mL). The raxciidh miki i@ wasitidatB8I4E BGE qisath temperature), until all of the acid was
dissolved ggmpletely. T@.thg. grapeegeisiansadisiphyssoxiga-(I M, 22 mL, 22 mmol) was added
slowly keeping the temperature arqund. 25 C. The sodium sglt separated.out as crystals. The thick
slurry was stirreé:glofg‘%%bé’%e% Ef‘fﬁe?]m(?&ﬂ’éﬁ%e gﬁ#&&%\%ﬁ’ﬁﬁ%ﬁﬁ' gr)fﬁif@%mm. The solids were
filtered and dried in a vé¢utmicibearanchsVersrfiscdimr b dtbimahesiisryUsopansivdd
removed to provigs, the:billoiEampaner o LOMSHaialFAd6.5d My Wird NYER (A0S Miktz, DM5046)
6 ppm 0.77-0.95 (m, 4H), 1,34-1.53 n WZ ‘;e.r %é .71 M, 4ac érln 28 H 2 (s,
o 305 (. 2o S8y tee St (’%?"ZH;", samih Ml Sl s B gl
7.37-7.46 @9, 3HymespEstafhptenkaovErapEihited BrSOdiam DRsEEsung sphaion was added 50 wt
Fluorophenyl)(phesyhoashadmeylexydretinls)sy elohex yipmekaoxy)aeatatoyas set to 10 °C. Then fert-

butyl bromoacetate (1.33 kg) was added sufficiently slowly to maintain the stirred reaction
mixture at 5-15 °C with reactor jacket cooling. The mixture was stirred at 5-15 °C for 8.1 h.
Conversion of ({1r,4r)-4-(hydroxymethyl)cyclohexylymethyt 4-chiorophenyl(phenyl)carbamate
35 to tert-butyl 2-(({1r,4r)-4-{((4-
chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate was > 90.0% by

HPLC peak area. The reactor contents were heated at 50-60 °C for 7.2 h. Conversion of fert-
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To 5.0 g of ((Ir,4r)-4-(hydroxymethyl)cyclohexyl)methyl 3- fluorophenyl(phenyl)carbamate was added
toluene (30 mL), 50% NaOH (28 rnL), 30tetrabutylammonium bromide (2.3 g) and tert-butyl
bromoacetatexdQs39nklackhe reaction mixture was stirred at room temperaigrasfon@haeutsé h and

H:J%ngrheedn%(lp_)he 1%/ ﬁg’c Om c&%ﬁ%&c 1r)rzfllrélt é?(x glc?g%l)éy%hexrwﬁﬁ??x S t ateen heated
at 50-60C for abiti momyaﬁﬁﬂﬂhmmwlHyle@ﬂns‘:twwexmﬂmsmlf(bey@eemoxy)aceﬂc
fluorophenyl)(pheamm&bm@mmmﬁwm%%mmam)amwl%éﬁammumam The
mixture was then aCIdlgn? ?8\/1\{”&%%}(’)\1!1 é%@%mc vtr] assﬂ ﬁ%%??\%artnelg Tqulqh aorr ( Q.!ﬁi é/ %fy%%% to

concentrated and the residue suspen ISopropyl a ereafter, SOA) sodium W
1009/117095PC RS20 B0 RS BEPefoitel G ﬁ#ﬁy@mrw‘a@éﬁtﬁrﬁm R asdidssHEB0 C. The
mixture was stirre-aidd @5 the fescloh Brdithen cpaladdoem femperatitardhe pidusavas filtered

and washed with |30019 %aécg&%é e The salgwan dlied wls! fROUEERAIERAUIR A SOC o

leave the title compoun -Na+Hr. Example 1.105: Preparatlon of
4-Chloro-N- pherﬁﬂa‘ﬁmﬁ%aﬂ@&ﬁ@ﬂ‘&“ Wa%‘%ﬂfﬂd‘h%’f % MR RF SIS Y5, DRSO I higuene.
bromobenzene (3fed, & £ 0075kaPY280nar ghigdate[fAbbis (dinhe rylpiresphina) ferctanetbaltEditm(H)

dchloromelhane,agy(4:2 §:00,0.0mallin byt iNer (340 k) conianinpseium

tert-butoxide (38.4 g, 400 ol) was refluxed under N 0 min. The reactign mixture was cooled

- until it began to §6‘ﬁﬂﬂ§ﬂr¥9ﬁﬂetﬁé‘ﬂ"%@?‘w®@’?ﬁﬂ%§ %‘ﬂg’ﬂ LA therd 40 SBu ERIGEFIRYE removed.
The organic layesovast (nsekkyvithebrie, (drigkgversvigSOitoahndgassda thedhightansdigatiplug, eluting

with toluene. Th%é@!é(ﬁé&hi@ﬁ?&%mﬂéfa‘?&ﬁg %‘%%Q&lﬁﬂﬁ?&?%@@‘?%s@@ %@%&:@M%@/z = 204.4
[M+Hr; 15TI NM. R (400 MHz, CDC13) 5 ppm 7.00 (t, J= 7.6 Hz, 1H), 7.04 8.8 Hz, 2|j?)710(d

6z, 24, 7 PAYEE SO MBI B 77 M A A T A o
- 4-bromochlSrobetizdhe (3618t gr2GRawdiet) Gaitvia (18.61gre200hnitiolpabngas washed with IPA

dichloro[1,1' bls(%pb@ﬂgimmmﬁ@wmmmgmétlmghg&meéfe@@e@mw%ﬂggﬁ% .0

mmol) in anhydrous toluene (500 mL, talnénog%%odﬂh ert bLfttomde 98 4 gfﬁoo was refluxed
under N2 for 90 2 FHESPRREHS T AiNGRIFS Hhad Cobled EgHN I SGTidy, af ﬁen Peter (400
mL) was added, sindrtidelagpfésusniapediats nemt;ve&im’ddéoorgaﬁm Iéyetpwa{é%ﬁi’sl@ watredslide, dried
over MgSO4, an%a%%i&wﬁla@f&i&% Rlug celutiagadth: toluanewdbesalventwas semayed to give

o 160050 ot 10 (2 ML 04 3 SR (0 M oA oo 00
Hz .211). Exam pt@@fm@i Mﬁaﬂ%@ﬁcw sisHitinaizl (GrodQoiti 4.7 79 kg). The reactor contents were
Chlorophenyl)(phanrydearbemauaxymetby eycoheaiimethoryiroeiattedMeiRofalhed with

two portions of acetonitrile (10.26 kg total), The solid was dried at 65 °C to 70 °C under reduced

pressure for 27 b, and then sieved through a 1.18 mm mesh screen. The product was further

25 dried under reduced pressure at < 70 °C to an acetonitrile level of < 2000 ppm, to leave the title
compound as a white to off-white solid (0.65 kg, 32% yield; 98.8% purity by HPLC peak area.)

Example 1.107: Preparation of Sodium 2-({(1r,4r)-4-(((4-
Chlorophenyl)(phenyl)carbamoyloxy)methyleyclohexylymethoxy)acetate Hydrate.

30 _ Sodium 2-({(1rAr)-4-(((4-
chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate was slurried in water
for 3 days at 40 °C, and then filtered to give the title compound as a solid. The TGA
thermogram of the title compound (Figure 12) shows a weight loss of about 13%, indicating that
the compound is a hydrate. The PXRD pattern for the hydrate is shown in Figure 13.

35 .

Example 1.108: Preparation of Sodium 2-(((1r,4r)-4-(((3~
Fluorephenylj(pkenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate Hydrate.
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Step A: Preparation of (0r,40-4-(hydroxymethyl)cyclohexyl)methyl 4- chlorophenyl(phenyl)carbamate.
4-Chloro-N-phenylaniline (15.0 g, 73.6 rnmol), tribasic potassium phosphate, (fine powder, 4.69 g,
22.1 mmoft, Nyty-washgmweliimidazole (13.14 g, 81 mmol) and acetonitrile (¥S1a5)snrtieseharged to a
500-mL, jacketed, four-necked. cylindyi ahr ction flask equipped with a mechanical stirrer and a
condenser. The reactioﬁmrﬁ&?ﬁ%%]v%zfﬁéhgg;&%S C under nitrogen and monitored by HPLC. After
about 2.5 h HPL&verpihver ¥rbeydeshversior tphelirtelihamans tharghacetate (0.422g) was
2009/117095P CRich2zd 900163 BoNofdreh) andaplaeny 19 -99-1uheayh) - Tht-ininarpigd 1-garbgyamide. After
about 5.5 ha soltflltion f (1r.4n-cyclohexane-1.4-dividine | (L 228 pmabn.aeetonitrile (150
e O At el B

mL) at 65 C was added t reaction mixture over 20 mm. The resulting mixture was heated at 65 C
overnight. HPLCESBRICE Hrelimoyss coREriaseh hea fensethprolber idshibdiereviis shiltered,
and the cake wasslagesywilliAcetahiele(Rncab wk jifhediisate g seancanttatet dided rétticed
pressure (40 C, 3g,tan) 124,125 d.of distilate we-collrsied Thhedasifpayas.diiiedayith water (S0

mL) and this mixture was concentrated under reduced pressure (40C, 32 ton) and 35.184 g of distillate
was collected. TREMRYBHE e MO vATHEIRaEsEst 1rtYt ArdeuisticeSnrig mpaerewas Sflowed to stir
overnight to givensondhtiteipastche PR Mpdture wein 40fili€igds afd the cake was rinsed with 25%
acetonitrilefyater (2 x 75 mL). The solid was dried in a vacuum oven to leave a white solid (22.271 g);
94.8% purity by HPLC peak area. LCMS m/z = 374.3([IJI(\3/I+H]; NMR (400 MHz, DMSO-d6) 3 ppm 0.77
-0.93 (m, 4 H) 1.B52mpe §-108: PreprepfippoftMagnesivm 35 o4 40(F 91 Hz, 1 H) 1.56- 1.76 (m, 4 H)
3.20 (t, J= 5.78 Hiydzdph&h PR(fHed ) Gui B rhiayl@xi)indt BBty Joh 3 3)inethoty)4y et a@8So W 88. (m, 5-H) 7.38 -

_ 7.47 (m, 4 H). 15Step %A%E%?@{%&@ogﬁ §:9mm21'£(1q5’41@5' 4alddo a solution of 2-(((1r,4m)-4-({((3-
Chlorophenyl)(phenyl)car

amoyloxy)methyBcyclohexyOmethoxy)acetate., | Lg,ﬂ?gk flask
fitted with an ove RSB SRR IR (67 Wﬁﬁ@yﬁw’d’}l& ﬁ?&%gﬁl&?ﬁ] ey (64
4-chloroph&hyl(phemyl)earbamatep¢80.g) 1olBINB/{ 2.8 Ylatinditohmaaut 802K ) amtie3mixture stirred at
room temperatu rﬁ&&%ﬁ@%@&%ﬂ%@ﬁ&%ﬁ%%ﬁ%&m@i@{w&q by peidibpmaf tert-butyl
e

bromoacetate (17.8 mL). T n#xture was stircg?d at rooptt?gﬁerattur? fﬂ: e? Q Th&rrpixtgae as then
heated at 50-60 E5F8F% R TREHILERIASTREE RETHE S iR tomeentiafed HET (300 %L), The
mixture was filte FEc athartivenaas aftimtiiitcaanmest SEisaraiéd shrustvoptiades o dd§8bus layer was
extracted with tolygpgit8mkle JhesamRinesArganie Ixyarsnerne raarhathvivis watal andgthe solvent
was evapo ated.I%SThe residue was azeotroped with isopropyl alcohol (150 mL) to remove the
remaining toluene.’ Isopropyl alcohol (150 mL) was added to dissolve the residue and to this solution
was added 12.5% NaOH solution (17 mL) to give a pH of 7-8. The resulting precipitate was collected
by filtration and tReafiiae cake: wasslisaoivIc btawaiar aaetans-2@3-mL; 1:1) at 55-60 C. The solution
was filtered and the filtrate diluted with acetone, {320 and stifred.at mperature
overnight. The re@ﬁﬁfﬁﬁﬁfﬁfm&%}vg Ulé%agf\{e\!’én f)c?l%xg? eé&’ﬁﬂgﬁ’?ﬁ%gg%&%‘g )%ct%rt.rg%ar%og%\t%s suspended in
acetonitrile (400 mL), sﬁﬂ%ﬁﬁ‘&ﬁ%?ﬁ%?ﬁb‘é%@?ﬁ?%%%‘ﬁ‘lé?fiﬂﬁ‘éﬁa?ﬁfﬁé’ﬁﬁé%gﬂ(@%yﬁ% dried at
60-70 C under rqd@ctupigssnyd(ihdedyerthedesietdirptiuct (k1) oy ixa9Mepinribidiy HRLC peak area.

LCMS m/z = 432(&%5'%@:&5 M%@R%%@?%@% 'a%h%%r&a{qqggo%ff potassium to 2-{({1r,4r)-4-({(3-

((Ir,40-4-(Hydroz¥lmeth [)cycloheryOmet o o
uorophenyl){phenylcarbamoyloxy)methyheyclohexylmethoxy)acetic acid. A precipitate

formed after ~15 min and the solid was isolated by filtration. The TGA thermogram of the title
compound (Figure 18) shows weight losses of about 2.0% below about 93 °C and about a
30 further 3.8% below about 177 °C, indicating that the compound is a solvate. The PXRD pattern

for the solvate is shown in Figure 19.

Example 1.111: Preparation of Calciam 2-({(ir,4r)-4-(((3-
Fluorophenyl){phenyljcarbameyloxy)ymethyeyclohexyllmethoxy)acetate Solvate.

35 Ca{0QAc), (aqueous solution, 2.13M} was added to a solution of 2-(((1r,an)-4-(((3-
fluorophenyl){phenyljcarbamoyloxy)methyl)cyclohexylymethoxy)acetic acid in IPA (64.456
mg/mL) at room temperature to achieve a 1:2 ratio of calcium to 2-(((1r,4r)-4-(((3-
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chlorophenyl(phenyOcarbamate. WO 2009/117095PCT/1JS2009/001688 A 50-liter glass-lined
reactor equipped with overhead agitation, jacket temperature control, and a nitrogen atmosphere was
charged with §1g,4nsayelokhexane-1,4-diyldimethanol (3.97 kg) and acetonifiite (i Zsslokks The reactor
contents were stjyred at 130 rom and heated to 6 for 1.2 h.to achieve dissolution. The mixture was
Coolod to <40 C A TE M DT B R T T L Gy S o A Dinytaniine (1 60
kg), K3PO4 (0.5 kit dimiagyiatety abwtenid ey 6dgadpniitraienatbedGs b sodrampéss-lined
reactor equippednwitiic-QugiiRad @gitalion.saekel depResaturaeny ol andaiiregancampsahere. The
reactor contents.wer sEirr?ﬁ d heated to 65 C to 70C é%.?’ h, after which conversion of

oI
4-ch|oroN-phenylfaansiﬂr¥3 fo ?W&%ﬂ’eﬁi} eﬁ]’ﬁﬁgﬁsﬁ% imid&zole-1-carboxamide was 98.0% by
10HPLC pexk area. The reaction mixture was cooled to less than 40C and the solution of (1r,4r)-
cyclohexane-1,4rdidfir ethanetipasatanitriezrepaisd-gatlier was added to the mixture. The reactor
contents were stitred at, 130.rom and heated at 65 to 70C for 19 er which caonversion of .

N (a-chioropheny K ar R Sy A LSRR B
(hydroxymethy!)eytisHEapmpsafsy#%-chlorophenyl(phenyl)carbamate was verified to be 98.0% 15by
HPLC peak area. The rgagied contents were filtered and the filter cake was rinsed with acetonitrile

(2.00 kg). The filtrate V\@&H;\Q’%fg@gt (%ﬁg}% égg%%%%@gﬁEg&qng}(i@g%m%r?%}%%ﬂf (18.48 kg) was

then removed at 22 C by vacuum distillatio mm Hg. Water was added to the reactor

34K
and 1.55 kg of WAFEI?E0RE5HRARS AR s imeh remdway B“)‘/i‘{?§éﬂ?ﬁ5d?§ﬁjrta?ﬁ)ﬁ 3198 C and 70 mm
Hg. Water (5.34 ¢oghhiiag addedtecthelteactotandihesproduel 20precipitatiod 0y rndtbee addition. The

resuling mixture,yias sUisedh 8\ A0C R AR Ao ol ae PHRRM RN GL s leing apd washed

with aqueous acetonitrile in two portions (1.59 kg acetonitrile dissglved in6. g water). The product

was dried under PEETRSP BRI e shavomEi dsbesRiar I R Raoay seg e the dite Bmpound
as an off-wihile sGlid(Pvdth kegntk8%styneldodTompurityetdy HRLG pé2kaieah2bS1&mit 3ciPrepakation of

Sodium 2-(((Ir,4Q: 45683 GhlosonRhenyhiPhrnylsapaspay s melyRevalohexyRmethoxylacetate.
alr,40-4-(Hydroxymethyl)cyclohexypmethyl 4-chlorg eg%%réggyl)carbamate( .70 kg}:

)
tetrabutylammonidrm BRI e K P Bt RitEHS 1¢7 3 e A N Y A B LIEE s lined
reactor equippedaithrovel sadssigitatio disfatidtindMidrdiurd cordtfolcrad d beditregere 8Patfisdsphere.
Ihg mi_>(<jtu re évgzoiti{p@,d: ek Ak 40 Cohtblhhe wwﬂﬁgs@&hqﬁgg wﬁ%& aedeg. %\A{W&W&?ﬁ i :l;m

ydroxide (15. c erajyre was s _ a :
kg) was ac? ed sﬁf%iggﬂ%}%%i\%y %Ertzﬁg]? r%‘é‘giait%ﬁr}éiégﬁ' r/?e“d%éé%cj%'ﬁ% fxwg%i%mﬁébér jacket
cooling. The mixémenfas-Sifttdohah-1.87a -f3r(8, 2H) CohiéPsion/of 7.83 Hz, 2H) 1.67-1.77 (m, 2H)
(O(r(,610-4-(h3(/21( rows?e:ihyla @wil@h%m?mmlﬂ:@mmbmyl?@harwle wilagmﬁg §.5)m,qri;rp3mﬂ |
2-(((Ir,40-4-(((4- ro rha ethoxy)acetate was > 90,0%
by HPLC peak a@;mﬁ@é(%g?@g%ﬁe%ﬁ%gﬁ fggtzggﬁ%%g}g@%@% Conversion of tert- WO
2009/117095PCT/US28b906 2688 buty! \
(((Ir,4r)-4-(eA-chlorophaey Jphemydrcadhanoylexyymettiyl) cyclohexylimethoxy)acetate to
2-((0r,40-4-(((4-cch Qro @g Q I %"rin@ ] I c%g D¢ I%, exviim Q aceti %%% as >
90.0% by HPLC heai?%re)g.yd%%e }?g?;l\‘/‘(r:}t)or cﬁntﬁ?g%rey tLgﬁl%)gco ehaot %%e?é a%%%/}gg’r?c'eﬁntratelg

hydrochloric acid’tB @ Pkynd B hidcfoiionitier tdifEbanzeldid - Sottieilyos i et Srhdmtg dn
internal temperatureix Bl Eedie mitukehwassfiieked it I2mtove, thet salidisadinbeahianite: feenTte

reactor. The filgle.separaied ', o £1a3ss pochibe.grdpnicanrRR A IeTOved Theaqusays

layer was extracted with toluene (4,55 kgé). The organic phases were combined and the mixture was

distilled at $b C 1Y ¥R mHTaG L FER OV $HRIEESPTHE T feR & TR ALss v ARG B8R JaE s Bharged to the

reactor and the resoétitrgtsblutionedasdpstiied atdBe@:sulting residue was purified by HPLC to afford the
title compound as a white solid (12 mg). Exact mass calculated for C,sH;,CIN,0,S: 538.2, found:

LCMS m/z = 539.3 [M+H]"; "TH NMR (400 MHz, DMSO-d,) & ppm 1.73-1.85 (m, 41), 1.35-1.41
{m, 2H), 1.50-1.52 (m, 2H), 1.65-1.69 (m, 2H), 2.50 (m, 2H), 3.15 (d, ] = 6.4Hz, 2H), 3.36 (m,
35 2H),3.72 (s, 2H}, 3.89 (d, J= 6.2Hz, 2H}, 7.12-7.25 (m, 5H), 7.27-7.49 (m, 4H), 7.85 (br, 1H).
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10and 40 mm Hg to remove solvent (5.05 Kg). WA (6.68 kg) was charged a second time to the reactor
and the resulting mixture was vacuum distilled at 37 C and 40 mm Hg to remove solvent (4.98 kg).
Then, WA (6.46kglsamsharged to the reactor for the third time and the reagteispuifhissvere heated
to 40 C. Sodium_hydroxide (12.5%, 0.87 kg was added to the reactor. The resulting mixture had a pH -

of 7. The mixtur&Pditdd SPPER Pt 2 | 5 b*%E. The product precipitated, and the solid
was filtered. TheChitephdeiNpsendsiaethwitiid oS &gjeAdwgtfitethoakewamidaysteiradito a reactor
using acetone (Q@J Lg@gﬂwter (7.95 kg) and the mixture was heated at 59 C for 3 h. The resulting

mixture was filtered through a si ed glass filter and the filtrate was transferred to a reactor. Acetone
(15.82 kg) was added gr?@‘t’f’i%ﬂrﬁ%g%'g% F?@idef’é’ )@%’WYA?C EOHREPIERPESHER D were further stirred

at 0 C for 220hausitgofitlesete arid ¢hélfitSro@alenwi svesalshyeldadith Keekdp & (BL28) nifiled) filter cake was

then transferredGagiite $he Jeastanwith the igwiagsianirile (1 442 The reaptalgontents were
stirred at 100 rpm and 20 %{)&)r 18,5 h. The S|(lil ry was filtered and the cake was washed with two
[ UNIIET 76 a’gh

r
portions of acetSARHTATIU. l%élﬁi%f)gﬁﬂ%e O WA RS a6 5 E Tt P8 e U rdar S E ressure for
27 h, and then sioeitonwasgiyirichBembmeibshtsbiewnhapiknbrotlcrvas funttraliesdeibd THHer
reduced pressure at 70i@ fe-a8 ReatanitiladexelalhsA00R pRmdtedeayr.ibe fits cAsearnd as a white
to off-white soli 5 kg,.32% vyield; 98.8% purity.b C k area.) Example 1.107: Preparation
of Sodium(?i(((lr,%};%][}flﬁz?-a {Tc%y‘ﬁé”ﬁ%‘é %B’(b%%l%%%%%%ﬁgi%nmg t?li%%ﬁe@ﬁfﬁ&?ﬁ%fy acetate
Hydrate. 30Sod m’gqrguew ﬁ}jﬁ;{h&((@gm temperature for 1 h. The solvent was removed under reduced pressure
chlorophenyl)(phenicatkamapaxypmethy Doysiotexyh metheniaceiatewas sliprigcin water for 3
days at 40 C, and ihe gﬁ%ﬁ?ﬁgg&%p%{}ﬁ% the &%ﬁ%@aﬁ@%@d assolids The TCA Memadram of the title

compound (Figure 12) shows a weight loss %, indicating that the compouncfis a hydrate.

The PXRD pattértifertheOsy e fuahidiivin it ASABMMSHE i ah PR FOBMite RAYSELHGF Sodium
2-(41r,40-45(((3-pknomssphengh(pite nyl assbamappky et .iciahexy mekbeeryjasetate-Hydrate.
WO 2009/117095P 6/ Y53009L003683 z}%dﬁu({?, Mﬁ%éjgﬂrﬁé'&@% 733303 (m, SID) 734

fluorophenyl)(phenyl)carbamoyloxy)methyDcyclohexyllmethoxy)acetate g) was'suspénded in
water (10 voluméé u“ﬁééﬁgﬂfé 5 €3tbath) FEnERodium 2-(((Ir,40-4-W3-
fluorophenyl)(phenyl)carbamoyloxy)methyDcyclohexyl)methoxy)acetate did not dissolve. 5Ethanol (8.5

volume) was adgedaned 2 s9/iop. fQrmeds Hﬁgg}ygcﬁw\@ﬁmbﬂg _ fﬁj‘,_the solvate crystallized, and

the suspension was stirred at room temperature for 1 h and filtered. The solids were dried in vacuum

oven at 45¢ ovBFHgRPRHY A amexiesg s D e e s P qrig i remsrd 8eight loss of
about 4.3%, indicating $kat Ah@eparptendf sz BaoriGHndbdtenokippiiadREgatiern is shown in Figure 15.

10 Example 1.100: Prepgiafiamof M@g%%@%@%%&#ﬁ@ﬁﬁ dichloromethane (5 mL). tert-
FIuorophenyI)(pBgtrg ca’{ﬁ)qu\?oylgg%i)én(@t%ﬁgcyglohex I%)rnetho>.t<5}/)acetat3e0 9S.olvate. Mg(OAc)2
(aqueous solution, 243 WECRNHSE B8 5810ns ARG EL 09 & 455 mmol) were
fluoropheny!)(predsd) Canrarmigioxas) stiestidydeyokih esephmethoxyyarcetibeacidtion RANGA456 15mg/mL)
at room tepperaiHRidRAcRioNS i (RIIQIOLAAGARSIHIMIRRAEDA0; 4463 5rganic layer was
f'“°r°phe”¥')(phr%%¥ﬁﬁé"£r?§ 3 é%é’&é‘?%@éﬁ%%%%é%@%y&m%Eg&%?’c?%& o i???g@f 28%%55%“1252%““”“
so the solution was allowed to evaporate to dryness to produce a crys?a | IidS
were combined, dried and concentrated, and the residue was purified by chromatography (0-
10% EtOAc/hexanes) to give the title compound as a light yellow oil (1.45 g, 94 %).
Step B: Preparation of rert-Butyl 2-(({(1r,47)-4-({4-
30 chlorophenyicarbamoyloxyymethyl)cyclohexylymethoxy)acetate.
tert-Butyl 2-(((1r,4r)-4-(hydroxymethyl)cyclohexyl)methoxy)acetate (2.4 g, 9.29
mmol) and 4-chlorophenylisocyanate (1.712 g, 11.15 mmoi) were dissolved in dichloromethane
(20 mL). Then, pyridine {1.503 mL, 18.58 mmol} was added. The reaction was heated to reflux
and stirred overnight. The solvents were removed under reduced pressure and the residue was
35 purified by column chromatography (0-10% EtOAc/hexanes) to vield the title compound as a
light yellow solid (1.45 g, 36.4 %).
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TGA thermogram of the title compound (Figure 16) shows a weight loss of about 18.9%, indicating that
the compound is a solvate. The PXRD pattern for the solvate is shown in.Figure 2017. Example 1.110:
Preparation ofyidoiasgiimm2-(alr,40-4-(((3- PCT/US2009/001688

Fluorophenyl)(phenyl)carbamgyloxy)methyl)cyclohe h(g)rx ace > Solvate. Potassium carbonate
5)%'.]9}/9 d\gé];l)n W&@%{fr’%ﬁgﬁ@_ (( lEll o\% yiﬁge

(aqueous solution, 2.1 was a to a solutio r,4r)-4-

25(((3-fluorophe Ayfiptvehsad s hirmsyissymrsmlcldiendBremassiadstit acid in IPA (64.456

mg/mL) at room zr@nm@mL((g;t,@@@kﬂ@mﬁar&pmef@tmﬁwa@jmhm)%wwm&y)gcemte

f'U°r°phe”y')(phg%ffgg\%?m%%QY)&%%XS&E?&QQ&&D&M@%&@&;%&Q; A Rigginifate formed after
olid was isolated by filtr e 1G

-15 mm and the . olate (%f ation. T the,.mqi?ram of the title compound (Figure 18)
shows weight l088E&EBIERSR D0 &M8W) 4Bd IS -CoRAd Retifu3didrie 3 Bogmelbdrdbout 177 C,
indicating that theagempormthis e shivate (I P XRES patidfinfoitaecg0 o ate)igshbouredratHigure 19.

Example 1.111: P(f ?&@%ﬁl@&?ﬁ&%&%@a&%&é‘%§££§ﬁon mixture was filtered though a plug of
FIuorophenyI)(phengél)ear amoyloxy)methypcyclohexyl)methoxy)acetate Solvate. 3§Cab(OAc)2
nE\iy

(aqueous solutioMESUS S HEEH AFE EF TP i S RSB IF BIees RGPSkt 40 (e residue was purified by
fluorophenyl)(phesiyheaHbanamytoplyy iietbriBidel ohexybyn Stroay)tattictacitiwas TAs(G4ABAIRIg/mL) at

room tem pﬁ;atu '8 19 1@%]5@(\496?0]5 %Lﬁ‘gngflg Q'J&IHI!:Q Q2R 4 )E)%ﬁ«(eol‘ﬁpyl\égre overnight. The
2009/117095PCT/US2009/001688

fluoropheny!)(ph&H LSS AR RIS Y RGBS HES B AURRIEA &8 BORRREYIPERIHAR formed
immediately. TheéiBblid3d&s ispletdtith@filtration. The TGA thermogram of the title compound (Figure
20) shows a weight loss of about 8.2%, indicating that the compound is a solvate. The PXRD pattern
for the solvate is_shown in Figure 21, 5 Example 1.112: Preparation of 2-(2-0(1r,40-4-(04-
ChlorophenyI)(pﬁé‘ﬁ%%"a’rﬁé#aifﬁsyy‘jﬁ'éfﬁ%cyclohexyl)methoxy)acetamido)ethanesulfoni ¢ Acid

(Compounits99). Ghbthpdichy D @R4GHcArpatag((h:Ghtet by oiph ¢himyt Teash aretydaid [Batipphegclohexyl)
methoxy)acetic aﬁyj (0.30 g, 0.695 mmol) was dissolved in SOC12 (5.0 mL, 68.5 mmol) (bubbling was

observed). The reaction wa Iieat EiFtor flux and stirred for 2 h, and then concentrated and dried
overnight under recuucell bdsS e AR TG T PSSR ATaR i pueed (7

oxoethoxy)methyBisiretotvestyrrelaxalictided grshyipiseriithearbasrhamain420dis SEEN T BHIRN 5 (2
rril) with gentle haatirg: Fonthjswas addedasaligionofR-amincatianesuitenie add (0.1 13, 0.903
mmol) and_sodium hydroxide (0.038 g, 0.938 mmol) in.water (0.6 mL). The reaction vigorously
stirred at rg?)m terrfﬁxp%Fa‘fJﬁFé’ (f%sre(fﬁ %&a %ﬁ%%ﬁ% %’%&rgﬁgggg%ﬁ@?ﬁh ﬁ%"é%r@%%ﬁ%ﬁa a?whg the residue
was dissolved inBMSOvES HEdand-férddr Thefinratdaiisipdrite @y rehe adhemhtsdite
compound as a white <ofid {F01hengx & 3o dMerExactqnaas ealcumied 20 for )Gl 3| CAN2023: 538.2,
found: LCMS nilz = 539.2 [M+HIt; ' 400 MHz, DMSO-d6) 5 0.78-

1.37-1.52(m, 2H5“i’f%‘§e-i".?§[ e i“@%%%&%ﬁ?%%’?%?é rﬁ_,s':'égﬁ agf%%?ﬁg%%h%%%—% 3.21 (d, J=
6.32 Hz, 2H) 3.37per25d m:hepausquy Byrpparasiay erppain rate e peA3o i be pombigss 5H)
7.35-7.48 (18, 4HpitDd s, wdd pvdhethed (2 an oil. To the oil was added 25% aqueous acetone (90 mL} and

12.5% sodium hydroxide solution (14 mL). The resulting solid was filtered and the filter cake
was recrystallized from water (60 mL) and acetone (300 mL). The recrystallized material was
suspended in water (100 mL) and 2 N HCI (30 mL) was added to pH 3. The mixture was
allowed to stir overnight. The suspension was filtered and the filter cake was resuspended in

30 water (150 mL). The mixture was stirred and filtered and the filter cake was dried at 65 °C ina
vacuum oven to give the title compound as a white solid (19.33 g, HPLC purity: 97.4% by
weight). '"H NMR (400 MHz, DMSO-d;) § ppm 0.82-0.99 (m, 4H), 1.38-1.52 (m, 2H), 1.52-1.80
(m, 4H), 3.26 (d, J = 3.0 Hz, 2H), 3.93 (d, /= 3.0 Hz, 2H), 3.97 (s, 1H), 7.25-7.38 (m, SH),
7.39-7.50 (m, 4H), 12.51 (bs, 1H). | |

35
Example 2: Homogenecus Time-Resolved Fluorescence (HTRF®) Assay For Direct cAMP

Measurement
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25To a solution of sodium 2-(ftlr,40-4-(ff4-
chlorophenyl)(bhenyl)carbamoyloxy)methypcyclohexyl)methoxy)acetate (50 mg, 0.11 mmol) in DMF (5

ml) and H20 (&g wassadded 1H-benzo[d][1,2,3]triazol-1-ol hydrate (168¥shed:klsgamol)
followed by 2-aminoethanesulfonic acid (13.79 m 0. 11frgmnoll)nat amblen te&g Sar%lége The reaction

was heated to 120C fot YBPR KREFESST et%f%(% S S SRR ES RS AR SR S0 water,
extracted with ethykﬁ&ﬁt@tegsanﬁmhm&médﬂfwxmw&m(ﬁﬁhe%?galnléWéF grddemncentrated under

reﬁucedl%r?ssurﬁeaagpme\{%&&m&g%ﬁeeliﬂug;f\mg pwﬁeﬁ&yﬁ%ﬁﬁo@t@mmmmwmﬁm as a
white solid (12 xact mass calculate 3ICIN207 Sin 39.3
[M+H]+: |HNMR“?XB§“M%‘ZDTSW ”J&@‘ﬁ%r%ﬁggﬁc‘ég?%eﬁﬁﬁ‘ﬁ%s g‘lﬂéz@l})ﬂ“iséaé 1% (m, 2H),
1.65-1.69 (fn, 219ptd B0 GRLH), SurBdeistpEIS: 2restagyqhinZesepighwasdies Bdrn ERA®) aggdod, J =
6.2Hz, 2H), 7.12fc20 ANipShthsredilontt- élsga@&nﬂ&'ﬁmﬂuﬁfﬂ(lﬂ{ar&ﬁéé QNKAP concentration, HTRF® assay

2009/117095PCI/U82009(400366‘%88 Ex ple 1. 1 ‘ﬁé’ esg) tlon of 2- f(‘ %&40 -4-(((4-
lo i

ChlorophenyI)(pnenyﬁcar%amoy oxy me F‘i’yl%‘i?é or>f<:§/ e o)acetic Acid (Compound

100). 2-((( I r,40-4- (((4bmmpnféwyna@mr%ém&@@%wwéwwé%rﬁ@%y@ls’%%kwacenc acid
(0.30 g, 0.695 mmaljoresdissaliad:is2OEH:C). AnrATEB® snmalpfabb inghwrs obsemnedivd he

reaction W?Gs heated to rseglu%;mgc%?f%lr egeﬁrﬁgcﬁ%ggdr éﬁ'l?c A dqg)nt%g ehgi\/ ﬁis rlggagvermpt under

reduced pressure & the Tesu P oxoeth oxy)m l)cyclohexyl)methyl

4-chloropheny!(pHskd ek seArgdivBeedraes bading Fruedze Py iRepasties aafing Micaiacsulting
solution was addgstiadseititTipehglyatned s e 100, 688nmol)and.sodinechydrerd B30 g,

0.157 mmol) In WRISLLD Wik L0, R ERN MR AP IRNBISUARH 3 IROMiigRgTalie for 1 1. The
e

solvent was remove un reduced Igvltlessure and the residue was dissolved in DMS

3 mL) and
filtered. The filtrate wasSBfREHBYYE E:ﬂdd)oiﬁ@ﬁlfﬁéﬂﬂé%éﬁiﬂé%ﬂ‘@?%%ﬁfﬁ?%%%é.@ an, 5.88
%). Exact nsass csicamiBdfatide? hHROCEEN 286 4882 dfoudnded 6 MSermiz ax ABP. 2tdMatit]nyel T NMR

(400 MHz, DMSQ-d6). %%@M&%&&Zr (s 491 BRofMechdedaftort thefsd ke tely 1.69-1.80
(m, 2H) 3.25 (d,J = 6.57 Hz, 211 J=6.06 Hz, 2H) 3.84 (s, 211) 3.90 (d, J= 6,06 Hz, 2H)

7.22-7.33 (m, 5I—‘F)"?P§l’tnd7°ﬁ6°(i’ﬁ°’iﬂq)b‘? @@ oS cj‘lc‘éagf BP0 iﬁf"@?ﬁ?ﬁﬂ’g PM%: preparation of
2-0(1r,4r)-4-(44-GhilerophenHy(@i28hy dsdxy phEi\dioaidrdmoygloxy) methyl)cyclohexyl)methoxy)acetic

Acid (Compound 98). YaR,frReRaI3teR:af iRitBMWl (@slodanhenoxndimaihyisiiaRtocol
4-lodophenol (1.0 g, 4.55 mmo]) was dissolved in dichloromethane_ (5 mL). ter&ButyIdlm g@llsilyl

chloride (0%885 gE’S%‘g*S‘l?ﬁﬁ?S?f%\%t‘?ﬁhﬁﬁ‘ﬁé‘fén PSBELS ABECHIROl At SRS TRETe%E8h was
stirred overnight’@¢redinteefpenst (hoxFirce Botormixtdirerwas Q5 peatitiaried 9E§0bdiv vesikert (30 mL)

and dlchloromett}é@;ﬁ%@m JJ!@ wgem&mrswt{&mem apdike aqueryglaxerwasextracted
"with dlchlorometh 30 n anlc I% srlé\{[vereiI mblngd dried an con ntrated and the

residue was purn‘? 888 E%% a osﬁrﬁlﬁhon O L R T T R TN r‘n[pg%nd as a light

yellow oil (1.45 ¢;845%§, SfepaquBﬁeb@ﬁﬂGhP@mWB@W@W@ﬂW) and rolipram (10 uM)
300h|0rOph@ny|0@i%ﬁﬂ@&@l&‘é§@ﬂiﬂ%ﬂ6ﬁé¢@@%¥hm@ﬂmaﬁﬁta&e) catalt@MB BSﬂS"aﬂd catalog #

2-(((1r,40-4-(hyrguymeth { i ‘f§ cﬁ ?1[;“ Y. Qr%%t%fﬁ s 59 @Q})ﬁ a-Aldrigk: cafalog.
4- chlorophenyllsocyana? 1 5 mmoly were |ssolve in hl%ro ane IS hen,
pyridine (1.503 riA3PS%8 fmieto Wa@saa@eapwﬁ@réaéﬁéﬁw&g%@awewh&f%hé" 4giPHEE Wernight.
The solvents weme-raraovel undemresipead presIuicTara theeresidgenaded 5 uL cAMP-d2
conjugate in lysis buffer and 5 pL. Cryptate conjugate in lysis buffer according to the kit
30 manufacturer's instructions. The plate was then further incubated at room temperature for 1 h,
after which the assay plate was read.
Assay readout: The HTRF® readout was accomplished using a PHER Astar (BMG
LABTECH Inc., Durham, NC) or EnVision™ (PerkinElmer, Fremont CA) microplate reader.
Certain compounds of the present invention and their corresponding activity values are
35 shown in TABLE B.
TABLEB

Compound Ne. human PGI2 receptor
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35purified by column chromatography (0-10% EtOAc/hexanes) to yield the title compound as a light
yellow solid (1.45 g, 36.4 %). WO 2009/117(195PCT/L1S20091001688 Step C: Preparation of
2-(01r,40-4-(HdaGhionenrfagny!) (4- hydroxyphenyl)carbamoyloxy)methyl)cy@@wmmwacetlc
Acid. tert-Butyl 2-(((1r,40-44(4 chic ’ imethoxy)acetate (100
mg, 0.243 nunol), tert-buty1(4-iog - 0, hol), Spotassium
phosphate (103 mg, 0.486 mmol), coppe(l) iodid¢ (23 12 mgﬁmﬂl mmol) hnd
trans-1,2-diaminocyclohexane (2‘.2 pt; (§§43 Mot wuxouslgggL 6 rntwete heated at 150 C for 5 h
under microwave irradiation. The|reaction mixturel was filtered though a plug lof MgSO4, the solvent
was removed under reduced pressure, atfd the residue was ptifified by colunmin chromatography
(0-10% EtOAc/hexanes). The pur[fied maggrial was disSolved i [HC1 10(4 M |n Dioxane; 0.5 mL) and
the mixture was stirred at room temperature-overtight-—The-selvent-was-remdved under reduced
pressure and the title compound was isolated by preparative HPLC (30-85% MeOH/H20, 30 min).
Example 1.115: 2-(((Ir,Ligxtdisgther compounds of the invention had activity values ranging from about 2.7
15ChIorophenyl)‘(pngqgglg@r@?m}ﬂqmmwbcyclohexyl)methoxy)acetlc Acid (Compound 22). In
a 1 L 3-neck flask fitted with an overhead stirrer was added ((Ir,4r)-4-
(hydroxyrnethyl)cyclohexypmethyl 4-chlorophenyl(phenyl)carbamate (30 g), TBAB (7.8 g) and toluene
(150 mL). To theéframpliny Bomtiofiweistzdueearbndibifionitsatetate (17.8 mL). The 20mixture was

cooled to 5-10C beforepsipwlyviadding.a0hé sRpimahydicadde (1800019 whenmuER WAsistTed at
3-10 C for 7 h, aIIowedt S|t até%@i%’ol vern ht and th n heated at 45 ng for4 h Th%mlxture
e

was then acidfictFAED “E‘j‘t‘?gpﬁ?eé‘p?ﬁr Hiixtiire Was fitered And fhe fitiate was

transferred to a M@ﬁ@@)ﬂﬁﬁeﬂmmﬁémwﬁéfsw el Heraepreilis Slwﬁ‘éé&?a@ﬁed once
again with toluer&ed&&m&}:ﬁ@agmpﬂmﬁ a&tpjLﬁﬂ@ll’@)ﬁ@{c\éﬂﬁtﬁ)ﬁaﬁ@f@-mE@a@ﬁe@l’m-[&c!ht@l@| was

added 250/ aqu(?g,g a(:et%ner cark& u} nq1 r%%e%?a{ﬁls%r C}qxéjnr% Hle SOl%ﬁk uslfg d'{he resulting

solid was filtered and e was ecrys zed from Water etone (300 mL). The
recrystallized ma@EH¥0pischtpdpe navtPPPWEE TG RRLY 2amer 2nRr e 21 30 rﬁ%L)“i’nP&éf%%ﬂiéa% pH 3.
The mixture wa&@ﬂ@vmdamsaq&we{mgmbrﬂwmp&miﬁm Was Blﬁefwimﬂﬂmeoﬁliggxe@&e)ml@s

resuspended in SOWBIRL(1S0 L), THENHCE M ae aftes oo sy anang flcronk gp dried

65 C in a vacuum oven to give t e title compoun s aw te solid (19.33 LC purity: 97.4% by
weight). Il NMR {259Rt9n PIISERBE) BXoidmd. 8beorasinr amplijude séaagsegﬂ(?ﬁn 2pp9nse 83hing o (m),
4H), 3.26 (tf J- 3 thidZya2 gtz d dpdma Orktzin2dil)c 89818, thed-hrdrd oy BRI 98 kber7e88e?e50 (M,
41-1), 12.51 (bs

’(éﬂ)mowlog Corp., Havertown, PA). Percent inhibition of aggregation was calculated from the
maximum decrease in optical density of the control (addition of water in place of the test |
compound solution) sample and of the samples containing test compound. The test compound
was added to adjust the final concentration to the range 107 to 10™* M, and ICs, values were

20 determined by inhibition percentage of aggregation at each concentration. The results are shown

in Table C. -
TABLE C
Compound No. | human PRP ICs, (alVD)
2 73
30 210
50 12.6
88 70

Certain other compounds of the invention had activity values ranging from about 10.5
25 nM to about 1.59 uM in this assay.
It is apparent that the compounds of the present invention markedly inhibit platelet

aggregation in human PRP.
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35 Example 2: Homogeneous Time-Resolved Fluorescence (HTRFO) Assay For Direct CAMT
Measurement WO 2009/117095PCT/US2009/001688 Compounds were screened for agonists of
the human prasiasygliny¢2GI12) receptor using the HTRF(r) assay for direckeANE meagysement
(Gabriel et al., ASSAY and Drug Development Technologies, 1:291-303, 2003) and recombinant
CHOLKI cells stably transfected with human prostacyclin receptor. CHO-K1 cells were obtained from
ATCC(r) (Manadsasnliad 30 Moy p QuImenyrvhrtggishidypfrdsesimostacyclin receptor was detected in

HTRF(r) assay for diregleAMP MGG HRMANT 1A5-250QNapesae whigh ncreasack e ARaEaRrReeNtration.
BTU(r) assay alsg.was us determine EC50 values.for prastacyclin rece ists. Principle
of the assay: Th?ﬁﬁ‘%%%éiﬁf%ﬁ%ﬂ pttﬁgﬁgg&ggﬁ%gn }Es%%%‘%g,alh%@é%%@ﬁ%&@éatalog #
62AM4PEQ). THerHarRmE) (6833y Buyspbetted By ivedkie i debhip Seidarkorrnihisbassay Gitween
endogenous CAME piadreaddeys beseH{Brtdclls-and:imeer cAMRIabeladwjihhadyeraz. The tracer
binding Is visualizeg a%v%e?&%%%%@%%ﬁ%@cwﬁ %}E'b%ﬁéﬁ Q&ﬁl?%e J}th{%%.tate- The specific signal
(i.e., fluorescence resonance energy transter, R IS inversely proporqtlo al to the concentration of
unlabeled cAMP in theRabmaarareidiafiprdesfaisaartreinsrataimieFidrageds de w68 diieIB20 rim)
of the standardsaPedeéédendd? M EAMMctntibdrddmnidlie MeTaydvas salewateshandndsediia generate
a cAMP stgndarg curve according.to the kit manufactuyer's instructions. The fluorescence ratio of the
samples (F[f;d;t cog%%%ﬁ$ %ﬁigg%n“&h&u Sufter) vsvcas ca cﬁr’atgﬁgghﬁhssegae?of%g ucgeg arlgsaggaive cAMP

concentrations Ppate el f e elifmte Rerieting Tor @ USRIy O thes 484 FPAMAAOEFRE(r) assay was
carried out usingarhsenstanpEDiosataties saniiily ageotinguler theddtapian Haskige Sshagnictons, in
20 pL total volurge @gg_\@@y_ _ig(}%gdgxyﬁlbp_lﬁq?gf)ormat (ProxiPlates; PerkinElmer, Fremont, CA; catalog #

6008280). To each of the experimental wells was transferred 3000 recombinant CHO-KI cells in 5 p,L

assay buffer (phosphafBUTferStPLARReStshaTnEg %ﬁﬁ?%ﬁlg‘mgoﬁﬁé Pl Ak sette icride
(1nvitrogen; CarlSigad, SA, @atal00)#r404 69! suipian) entedsiiti B k¢ @oaps)isinck tolipfam (10 AM)

25(phosphocliesiggase RAliars SIAer IS St bOMiSNQ: foiAIPG 157 A onialag # R0520,

respectively) and 0.1% bovine serum albumin ( SAZ;l fraction VB% igma-Aldrich; ciatalog # A3059)),
followed by test KM PFBEREIHS AP LEEHT B SEr8r &' RifoHeine ‘ﬁ%ﬁ%ﬁ%i‘&f@ﬁfé&%@?‘?ﬁ%ﬁbated at
room temperaturetficle Ivixs aonmattrad bl ovd gihae ardedBilfoc AMPrei2tonjdiyatBamybiscbuffer and 5
pL Cryptate conjgate iRl¥siR RUeLASLIMING.I01be kif 30MaNUIAGUMNELS RN AR IR BlRte was

then further incubated at room temperature for 1 h, after which the assay plate was read. Assay
readout THb HTRAN R TUTT RELCEO MBI A D AGHS B8 ERAG TR EABSE R I BLrham
NC) or EnVisionfiree (ReribingElrher aitdefionttGA) anddroblegdsreaderci@etalhcgetpduatls of the present
invention and thelpeRuespondiRERGHYMY MalHeR kR IPsheywvin DHABLeE: Bhis ratio is indicated as

“RV/(LV + Sy in Figures 7 and 8) was calculated as an index of the hypertrophic response to

the mduced puimonary arterial hypertension and, as such, as an index of a test compound’s
25 therapeutic efficacy for pulmonary arterial hypertension.
It is apparent from inspection of Figures 7 and 8 that oral administration of Compounds
23 and 22 inhibitcd the hypertrophic response to the induced pulmonary arterial hypertension

and, as such, evidenced therapeutic efficacy for pulmonary arterial hypertension.

30 Example 5;: Powder X-ray Diffraction.

Powder X-ray Diffraction (PXRD) data were collected on an XPert PRO MPD powder
diffractometer (PANaiytical, 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

35 when it was tested with NIST #675 low-angle diffraction standard. Samples were prepared for
PXRD scanning by placing several milligrams of as-is compound onto a sample holder and

smoothing as flat as possible by pressing weigh paper down on the sample with a flat object.
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TABLE B Compound No. human PGI2 receptor WO 2009/117095PCT/US2009/001688 ECso (nM)
(HTRFO) 6 61.09 35 56.89 555.14 71 19.10 Certain other compounds of the invention had
activity valuesytamging fogsm about 2.7 nM to about 2.65 AM in this assay. PExample8otdtsman Platelet
Aggregation INMOTIONTESL e [BIRACLGRIGCISEL T AL AN YalOIReRe i adueous risodium
citrate solution was ceﬁtrlfuge at150 g {615 min-and the u%per Tayer was recovered to obtain

platelet-rich plasifa’(PRPYuGIsecragidaMsfosadrad esistifdg et R 13008 Rof 1viphifeEritFthe

Zu pematagt Wasri@@H@hﬁﬁa%@Edakeimtﬁpmmlm?'weﬁd?\foﬁmﬂl,e&a@ga@embrmﬁ’mm;gﬁ&s?/asd
etermined using 10the Z seri oulter particle counter (Becicman, Fullerfon, CA) an
adjusted to 250, Bv%rl%it‘éﬁlgfg?gé)ﬁgﬁeg . gﬂ@ro{ﬁbcﬁ(lgtﬁ\{/ﬂénse f)r?énl ﬁ%aﬁ%gﬂ}iﬁ%{] gn stirred at

1200 rpm With 1@iaerherdokersbeebrmpsiond seli sadober vhnsgisy e sHifuctopraradiregdtion by the
addition of 10 Afrefraguepiitadenosia b pliosphate((@DP) solution to adjust the final ADP
-concentration in the PRP x 10-5 M. The maximal amplitude of aggregation res within 153
min was determ?hlé)g) %%33@%132“ 1’2:(‘?%?13#? F%g%négﬂ%}fﬁ@% r rrqg%éoé{ %8%% A%B%I %gr%%gﬁ%ger

(Chrono-log Cofpgrrdve s b prtory e fshiiBitot(bF Hagréition was calculated from the

fluorophenyi)(phenyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetate hydrate is shown m

10 Figure 15. The PXRD pattern for a magnesium 2-(((17,4r)-4-(((3-
fluorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate solvate is shown in
Figure 17. The PXRD pattern for a potassium 2-(((1r,47)-4-(((3~
fluorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate solvate is shown in
Figure 19. The PXRD pattern for a calcium 2-({((1r,4r)-4-(((3-

15 fluorophenyl){(phenylcarbamoyloxy)methyicyclohexyhmethoxy)acetate solvate is shown in
Figure 21, '

Example 6; Differential Scanning Calorimetry.
Differential Scanning Calorimetry (DSC) was performed on a TA instruments, Inc. DSC

20 Q1600 or Q2000 at 10 °C/rmun. The instrument was calibrated at this scan rate by the vendor for
temperature and energy using the melting point and enthalpy of fusion of an indium standard.
Samples were prepared by taring a sample-pan lid along with a sample-pan bottom on a Mettler
Toldeo MX5 balance. 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

23 sample weight. Thermal events (for example, onset temperature, enthalpy of fusion) are
calculated using the Universal Analysts 2000 software, version 4.1D, Build 4.1.0.16. The DSC
thermogram for t%;e crystalline form of sodium 2-(((1r,4r)-4-(({4-
chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexylymethoxyjacetate is shown in Figure 11
overlaid with the TGA frace,

30
Examptle 7: Thermal Gravimetric Analysis.

Thermal Gravimeftric Analysis (TGA) was performed on the TA Instruments, Inc. TGA

(0500 or Q3000. The instrument is calibrated by the vendor at 10 °C/min. for temperature using
the curie point of a ferromagnetic standard. The balance is calibrated with a standard weight.

35 Sample is placed into an open sample pan, previously tared on the TGA balance. Thermal events
such as weight-loss are calculated using the Universal Analysis 2000 software, version 4.1D,
Build 4.1.0.16. The TGA thermogram for the crystalline form of sodium 2-(((1r,4r}-4-(((4-
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maximum decrease in optical density of the control (addition of water in place of the test compound
solution) sample and of the samples containing test compound. The test compound was added to
adjust the fing{.gapepntiation to the range 10-9 to 104 M, and 1050 valuespyeresZRdaiesmined by
inhibition percent gﬁ of a regatlon at each concentration. The results are shown in Table C. TABLE

C Compound N&RUTREH WW?%W%@%WE@%@?@WW% eRRrdiRF ddmpounds
of the invention ha@ladwwytham@@trawgﬁg FGvh thipout k0 SPeRIto 2100t 4)5BEM in this assay.

It is apparent thasthe #RRPAM gfrﬁaﬁlw@%cmyﬁmmmy&e@%wmwtp@m RgREAation in
human PRP. W 2009/ 70{/9%D T/US200 1001 08 [Eﬁ T’g‘% Rat Model of Pulmonary Arterial
t start’o

Hypertension Anlrﬁur 5! v FYRESTE0 L_L%f?g a “(Charles River Laboratories,
Wilmington 3 MA)nespehsoriiebetwiocprbesayexaivee indleieliheryiorms thermietiejeid 49d6094) shoengn

temperature- (68-g-£) £antrotieddaciiyon @rja%iag[;gglm ﬂght{gmc«@je (lights on at 6:30 am) with
free access to foi?uo %’8%?‘3 TekleﬁC %%% qg mf"esvt céc g c!%[é ilfleotﬂfg g eWat% vI§t§ts \ﬁere allowed one

week of habituation' mon cro aline mo g'tat
monocrotaline (M@T¥ hfodkd wgbammmm wotssaee eited b#€ldf pulmonary arterlal hypertension.

MCT induces acgig:psHeaon@resndathelinhdQsamage,sraeciaiedneit))RetiRepR i VageMan

inflammatiop. Sybsequently, P&Lmﬁeﬁ'%r [ AHEY calcium 2-((1r4r)4-(((3-
fluorophenyl}{(phenyl)carbamoyloxy)methyl)cyclohexylimethoxy)acetate solvate is shown in
Figure 20.

Example 8: Dynamic Vapor Serption (DVS).

15 Hygroscopicity was measured using a dynamic moisture-sorption analyzer, V1
Corporation, SGA-100. The sample was placed as-is in a tared sample holder on the VTI
balance. A drying step was run at 40 °C and ~1% RH for 60 to 120 min. The isotherm
conditions are 25 °C with steps of 20%% RH from 10% RH up to 90% RH and back to 10% RH
The weight was checked every 2 rﬁin. Percent weight change of <0.01% in 20 min or 2 h,

20 whichever occurs first, is required before continuing to the next step. The DVS profile for the
crystalline form of sodium 2-(({3r,4r)-4-({((4-
chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methexy)aéetate is shown in Figure 10.

Example 9: Interspecies Comparison of Hepatocyte Metabolism of Sodiam 2-(({1r,4r)-4~
25 {{(4-Chlorophenyl}(phenyl)carbamoyloxy)methyl)cyciohexyl)methoxy)acetate.

Al cryopreserved hepatocytes were thawed and diluted to a desired cell density (1 x 10°
cells/mL) according to the supplier’s {Xenotech) guidelines using hepatocytes isolation kit. Cell
viability was determined by trypan blue exclusion using a hemacytometer. A typical incubation
mixture contained human, cynomolgus monkey, beagle dog or Sprague-Dawley rat hepatocytes

30 (200,000 celis/199 pL) in designated wells of a 48-well plate containing incubation medium
(Phenol red-free Waymouth’s medium). The incubation mixture plate was incubated at 37 °C,
5% CQO,, for 5 min before starting the reaction with 1 uL of sodium 2-(((1r,4r)-4-(((4-
chlorophenyl}{phenyl)carbamoyloxy)methyl)cyclohexylymethoxy)acetate (Compouna 22
sodium salt)(100 uM final concentration). One incubation plate was prepared for each time

35 point (i.e., 0, 60, 120, and 240 min) with samples being prepared in duplicate. Incubations were
conducted at 37 °C, 5% CO, and 100% relative humidity in an incubator. At each time point,

one incubation plate was removed form the incubator, and reaction was terminated by adding
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smooth muscle cells proliferate, occluding small pulmonary vessels and leading to severe pulmonary
arterial hypertension including right ventricular hypertrophy. (See, e.g., Schermuly et al., Circ. Res.,

2004, 94:110%:4 1%} Bais were randomly given a single subcutaneous injestieR iHiNei60 ma/kg
MCT 15(Sigma, St. Louis, MO) or 0.9% saline (sham) and assigned to receive oral administration of

20% hydroxyprofPy] Bbel 25 BT ATR RPRR T RAET B HTB UM A e L AR HeighrBE #55s). 10-11
rats were used pentriggtroeit Yedupadiing foliowimg PG adrmhisifaticmitest eenipoardar vehicle was

administered bYerﬁbﬂqyég%MW&@d%Qﬁydf% %%@r&%@&ﬁ}{%ﬁ@éf&ﬁﬁﬂg%hmr weights were
measured on Da%gZ Rats were anesthetrz ith mtragerltoneal pentobarbltath gSSO ZOmglﬁ%% the

chest cavity was' BPEhed ST HERESH W§§ BRI OTRE T PVt SR S B SR i the
septum and left Vemtrietd thad Souitripd fts werkivieighedinT Hee atiplof vightogemiticedder FAMnight to left

ventrile plus Sepiiih\ ) iplolatiinéatiads indicalssiasdRNitalot S)" in Figures 7 and 8) was
calculated as an index a{[)f the h pertrlmri)hlc r onsito theH; f)gdu#:r)lul tonar art ﬁll hypertension

WO alo tabaliies o 1 dentifie
and as SUCh as anin 6?3 es‘f compoun %t erapeutic ICacy 1or pu monary arterlal

hypertension. bepttiagpahe trufioprinsigectGioraii As WeaAdgtedar byalaadnaristr atie andf
ﬁ:ompounds 23 ﬁﬁ%@ét}bﬂ@é@ﬁ;ﬂ@%&%ﬁ%ﬁﬁg&m&@U@?Q@@&ﬂﬁ@&@&é@%ﬁﬂa@ﬁi@ﬁﬂﬁy&ﬂefia'
ypertension and, as s enced therapeutic effi 0 arteri rtension.
30Examp| : Powder -ray %ﬁac%on Pow %& ré[f/n%%yrac [i%? )h?jét i %g)tgoﬁamfjed on an
X'Pert PRO Mpmﬁf@qmmékrmﬁm%br th@czl)amrr%ﬁtw%uﬁéé BEkat UBIRINERE 40 MA, a
Ni-filter to removg @w&tﬁgs&@ﬁ@mmﬁm&%@@e&g@rﬁ&tw&wﬁm@ehttswﬁa@eta@&&@ukuated by the
vendor using a s [.Sstandar. 640c, bra on s foun be ¢ t 35when
it was tested wit ffl QIB#@ 75 1ow- %%Q g ‘Elﬁ"aéﬁ%ﬁ staﬁ%@ Eil?Te p?e%%%lﬂo? éiﬁ
scanning by placfisgtseotihs suminsrepnystearl goﬁmﬂﬁé&%&&ﬁﬁlﬁ@%ﬂ’éhﬁd@é@%%m%ﬁmg as flat
as possibledy pressisgiseighitpapeddomnOfibifSastplerwitiantial, alj@aimAition pattern also
2009/117095PCJL L&%@%@%ﬁ%%%?%@@ N SABPIGSWVEIR. ANRIVRed. Hﬁtﬁﬁég@t@iﬁ%ﬁmgg%ﬂ%@e Scans

covered the range of 5 to 40 26 A continuous scan mode was use ep sizeo 170 029.
Diffraction data WeIEXTER BRSNS aR#YESd with the XTert Data Viewer Software, version 1.0a and
X'Pert HighScore Software, version 1.0b. The PXRD pattern for the crystalline form of sodium

2-(((Ir,4n)-4-(((4- ggﬂmﬁgq@efwmy&%gmdgw? hxl)&ygl%@_xyHmethoxy)acetate is shown in

Figure 9. The PXRD pattern for a sodium 2-(

chloropher§l)(pHeHoEREIHBYEXDFH 6?81’?@%71%?'@ trksyTaREtaRYRRstate Bt bwn in Figure 13.

The PXRD pattern for dizedhilrdef({imaQaded({Bdc Sprague-Dawley rats were dosed intravenously (IV) at

fluorophenyl)(phgey%@tpm%}D@&%A&%&ﬁlﬁa@mmﬁttl%/%@é%@t%t?e&wtf’t,tﬂ Behoun 10Figure
15. The PXRD pattern for a magnesium 2-(alr,4r)-4-(((3-

fIuorophenyI)(phB?fy]')i(Q,%frbamoyloxy)methyl)cyclohexylIlnethoxy)acetate solvate is shown in Figure 17.
The PXRD pattern for &-pbtésaitmdZ((ddr,4r)-4-(((3-

ﬂuorophenyé)(ph@ﬁwmm%aé@r aﬁtﬁmgym%wamatwmﬁﬁt@tﬁ&@m@m%dﬁ Figure 19.
The PXRD pattern a Cal(z:tleuggnz 'ggmdl Zﬁ) (X ound 99).1s a major metabolite of sodium.2-
15f|uoropheny|)(pch yf‘)ca amo xy)me pcyc EXyEREtHoX )acetate solvate 1s SAOWH if Figure

21. Example 6: ﬁﬁe@ﬁé[@@hﬁﬁn@@%ﬁm@h@bamoﬂOXY)mC‘ihyl)cyc10hexyi)methoxy)acetat€ in

rats. The taurine conjugate of Compound 22 was observed in bile but not observed in urine.

30 Example 11: Pharmacekinetics in Rats after an Oral Administration of 2-(2-{((1r,4r)4-
(@
Chlorophenyl){phenyl)carbamoyloxy)methyleyclobexylymethoxy)acetamido)ethanesnlfoni
¢ Acid (Compound 99). ‘

Male Spmgue-thwley rats {N = 3) were given a 1.25 mg/kg oral (PO} administration of

35 2-(2-{((1r,4r)-4-({(4-
chlorophenyl)(phenyl}carbamoyloxy)methyl)eyclohexyl)methoxy)acetamido)ethanesulfonic
acid (the taurine conjugate of Compound 22} (Compound 99} formulated in 20% hydroxypropyl
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Differential Scanning Calorimetry (DSC) was performed on a TA instruments, Inc. DSC 20Q1000 or
Q2000 at 10 C/min. The instrument was calibrated at this scan rate by the vendor for temperature and
energy using #\g implingqaoint and enthalpy of fusion of an indium standargk--SamRpesiugEe prepared

by taring a sample-pan lid along with a sample-pan pottom on a Mettler Toldeg MX ance. Sample
was placed in th@"f)l8?lﬁd‘t‘ﬁrb%g?%5?8‘éid§§ 6%%6) 'tégg?ﬁps & pan Tid et?jms?r%%)é@ i?w%wm

e sample-pan
bottom. The saniple foprdtgiase e darewdigh eeh tengetith e @Sarsmisie. Wiekght IcPble arhik daraies (for

example, onset tgmpaiaiiC,fHRaIRY fffasien)aye-gaiculated using the Universal Analysis 2000

software, version, 4.1D, Build 4.1.0.16. The DSC mqgram.for the crystalline form of ium
2-(((|r,4r)-4-(((4-°é%‘i’6°r%*}§ﬁ§>@f)‘i%%ﬁ§% & ?%"ﬁ’?éﬂ‘/‘ig@)%%%ﬁ?& ‘%‘Tc‘gﬁ’é% he Cb%g%%‘ °8“§|é%gpwown in
Figure 11 overlaitwilbtatmiFGAIesceel 30 B X&ABRMS mrigpthaAbCragirsentc PRERTES were Thermal
Gravimetric Analygisatddaénvas-berarmeganithenddnateuments, Inc. TGA Q500 or Q5000. The
instrument is calibrate t;tlhe vendorar—%é lp %Jljnmci)n. cfi(%r tglry\pe%rat%{ealﬂ%g{ngsthe C rL%fQJQ‘t,COf Qo
ferromagnetic standard. e Dalancess calibrated wi ﬁ a standar Welg%t.%%glamp els p?gced into an

open sample pakeprsvivt iRy iared- Shrs&kaai desan s The trraimel s saldhiys Weight-loss are

calculated usingdbgddinivensaliinalysis-200R sefwaanyrisian Weid3. Buitd 4.4 GrlespkbevdiGA
thermogram for the crystalline for sodium 2-(((Ir. Ar)-4-(((4= W] were 0. at?.
2009/1170@5PC%E?5763 Mfgé%ﬁfan%%ergmrqg cdnjl)g% S%ompgund 22 (0.214 pg/mL at 2.67
chloropheny!)(pHeays BARd St AEt i yesRaerERy T hfetiisey) wdetntd (RReWA 74 Bg e 11 overlaid

with the DSC trageasidd@nlsgfctbarmngramn Ipwars0dusmnd { ({1 4 6r4-H{d-, respectively. See Figure
chlorophenyl)(phgnyflcarbamoyloxy)methypcyclohexyl)methoxy)acetate hydrate is shown in Figure 12.
The TGA thermogram for a sodium 2-(alr,4r)-4-(((3- .
5fluorophenyl)(pheny!)CRATHETR & Tory S B 5 RISTHE Sy DA Ok PRRoud Hytrate @ &own in Figure
14. The TGA thefsnpeart the B maghiesiten 21 ((nk/kde)ald(fSef Compound 22. See Figure 25

fluorophenyl)(phenyflc j in Figure 16.
The TGA thermogram ?g?%g%g ﬁ%%%?}%%%ﬁ%%%’&%@%&@ﬁ?@éo%Xﬁﬁ 12 SN

fluorophenyl)(phEyARABEHERABIRA Afethyl)cyclohexyl)methoxy)acetate solvate is shown in 10Figure
18. The TGA thermogram for calcium 2-(((Ir,40-4-(((3-

ﬂuorophenyl)(phﬁsaa,(%ﬁrwmmm@L%h}ﬂ)g»ﬁqaIa;%ﬂmn%mas}%ﬁf«m{@tw@ovvn in Figure 20.
Example 8: Dynamic Vapor Sorption (DVS). 15Hygr058?£|0|ty was measure

| using a dynamic
moisture-sotptiofr HAEID B e RSB RASH YOS RSy cé“&gﬁ'ﬁ%e§5‘8§yﬁ§&té‘ij3&§’%§ ¥ sample
holder on the VTiDalahgelived?yiy d4tegd-Was run at 40 C and -1% RH for 60 to 120 min. The isotherm
conditions are 2% GoMihalgNDARHYe BT HRMIREHR R0 Rickepddback i hp%dath The

weight was checked ever;qtz min. Percent weight change of <0.01% in 20 min or 2 h, 20whichever
occurs first, is reaﬁiﬁfgﬁ‘ B& &'re continuing to the next step. The DVS profile for the crystalline form of

sodium 2-(((Ir,40-4-0(4 Tenretepihersyfifdhiedyhédisamoyloxy)methyl)cyclohexyl)methoxylacetate is
shown in Figure &Jerophenyl)(phenyt)carbamoyloxy)methylcyclohexylymethoxy)acetic acid (Compound 22)

and sodium 2-(({(1r,4r-4-(((4-
chlorophenyl){phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate (Compound 22
sodium salt) in various excipients was measured. The results of the solubility study are

presented in the following table,

30
Solubility (mg/mlL)
Salvents Sodium Salt of
Compound 22 Compound 22
Comn Oil <(.10 (.93
Safflower oil <0.10 0.82
Labrasol 12.98 34.1
Cremophor RH 40 7.82 448
Imwitor 742 16.20 374
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Example 9: Interspecies Comparison of Hepatocyte Metabolism of Sodium 2-(((Ir,4r)-4-
25(H4-Chlorophenyl)(phenybcarbamoyloxynnethyDcyclohexybmethoxylacetate. All cryopreserved
hepatocytes yweyesihawsdsand diluted to a desired cell density (1 x 106 celisikyaas06dipg to the
supplier's (Xenotech) guidelines-using-hepatocytes-isolation-kit-Cellviabilitrwas-deteymined by trypan
blue exclusion using a hgmaclkEh&ta?. A typical incAidtion mixthire contaftet human | cynomolgus
monkey, beagle dog or Sprdépie-Bailey rat hepatocktds 30(200J000 cells#399 uL) in designated wells
of a 48-well plate containing inggbaten mepium (Pharal red-fregg Waymouths mediunj). The
incubation mixture plate 37 T, 5% [43Z, Tor 5 hijin Defore gigriing thejreaction with 1
AL of sodium 2-(((Ir,40-4{(4—chioront (T C: xyftmethoxy)acetate
(Compound 22 sodium sg QUM Hinal-chncentratio—One-ng uba:-ien—plate—wa—&p&e]pared for each
time 35point (Le., 0, 60, 1.205&He™2 A8 Hin)lwith samﬁ?@ls being ptepared iR Miplicate. Incubations were
conducted at 37 C, 5% CO2 and 100% relative humidity in an incubator. At each time point, one
incubation plate was remiovaddocen Hie e WhatatinandikcastippuneR teteibaiedday roging. /O
2009/117095PCT/USS(2)P %/%(%%Q%S 4(90 dlﬁ%o dof ascfﬁtt?n'gile cont n internal standard. For the O

inin

mm time point, the reactions were ept on ice beldre a ‘fr%c oeﬁwé%ﬁ% '22 sodium salt. After 5 min on
ice, the reaction mixturé-warctBfdhate dbs danig uooshret efdbtchmmieteoralifA AR IR
standard. Ssipernatamteweeinan sy raitor el HGp (obeshwilh aapssavhinb weksamiexed for 53
min, and then soﬂﬁ%gggyfggsaa%g ditional 3 min, The %r%)l,%s were centrifuged for 10 mm at 4000 rpm

OuF weeksin g glass vigl, it . ) .
and the supernatants were useé or meta O|It§ |(§ent| ication. Two major metabolites of sodium

Compound 22 sodium Ssfefdreatiehtimdersarrpiaiybituent slatlitrine db i aepasYEBH{R5tRMg9), was
detected in human i9eainkeyiod agranshcatin Theighyetie conjugate (Compound 100), was only detected

in human and monkey. 10 MS/MS fragmentation was used to identify the metabolites. The identity of

the taurine conjugate of Compound 22 was confirmed by the characteristic m/z = 202 peak, :

correspondfhg to the (4?éﬂﬁ%5%ﬁﬂﬁﬂﬁéﬂ9ﬁéﬁﬁﬁ63é?@dﬁ%‘a 1RdifsA NS §845ERR, corresponding t

the (4- ((2-oxo-2s(Bssulfenatas thylaimin o) b dkysmeth yRoysiohexidmmetiey grobpnSdesiigute 22. The

identity of the glygine conjlgate 9f5 APROMILAc WRPAORTIISY RY-he CHURGISHC, IO &e15 487

consistent with an addition of glycine moiety. Furthermore, the fragmentation pattern also showed the
characteristic m/E“?’%ﬁ"pﬂhﬁ?ﬁ?fﬂ?&&fﬁ@e’ﬁ%e&%ﬂf&r%%w&b?Bh‘é%)lfﬁﬁ}?ﬂﬁ% BPBITH PRSI Was intact.
See Figure 23. Exdnpwpleskial anV ieguidetato! ismpliGtiSodmmn@ofprathd kgl (dby reference in their
20ChIoroplp5enyl)g%@@ypearbamoyloxy)met-hybcyclohexyl)methoxy)acetate in Rats Three bile-duct
cannulated male Sprague-Dawley rats were dosed intravenously (IV) at 2.00 mg/kg. In addition to
plasma samples, bile and urine were collected from O to 48 hours post-dose. 2-(2-(((Ir,4r)-4-(((4-
25Chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetamido)ethanesulfonic acid (the
taurine conjugate of Compound 22) (Compound 99) is a major metabolite of sodium 2-
(((Ir,4r)-44(4-chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate in rats. The
taurine conjugate of Compound 22 was observed in bile but not observed in urine. 30Example 11:
Pharmacokinetics in Rats after an Oral Administration of 2-(2-(((Ir,40-4-
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Chlorophenyl)(phenyl)carbamoyloxy)me-hyl)cyclohexyl)methoxy)acetamido)ethanesulfoni ¢ Acid
(Compound 99). Male Sprague-Dawley rats (N = 3) were given a 1.25 mg/kg oral (PO) administration
of 352-(2-(((1r,40-4-(((4-
chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexypmethoxy)acetamido)ethanesulfonic acid (the
taurine conjugate of Compound 22) (Compound 99) formulated in 20% hydroxypropyl WO
2009/117095PCDUS2009/001688 cyclodextrin (ITPCD) and dosed at 1.00 ml/kg. Blood samples were
obtained from 0.100 to 21.0 h post-dose for plasma drug concentration measurements. Plasma levels
of the taurine conjugate of Compound 22 and 2-(((Ir,4r)-4-(((4-
chlorophenyl)(phenyl)carbamoyloxy)methyl)cy&AdMA) methoxy)acetic acid (Compound 22) 5were
determined using a selective LC/MS/MS method. Pharmacolcinetic parameters were estimated using

non-compgrtmentabripatnacsisiaticanalysinufbe sartReO RS Enaihampoendalg showed

minimal exposurg&gﬁg@%g@&[@%%@m@%wtgg@&er a 1.25 mg/kg oral dose in rats. The
terminal phase half-lives (TO of Compound 22 and the taurine conjugate of Compound 22 were 3.51

and 3.24 hr, respectively. 10The Cfl4:0f Gpmpound 22 and the taurine conjugate of Compound 22
were 0.214 ng/mL at 2.67 hr and O. OO\I jightil 3 hr, re§bectively. The AUCtas, values of
Compound 22 and the taurine conjugatgzof Com Q.935 and 0.0119 hr.ng/mL,
respectively. See Figure 24. The time to T"™ (3 h) for the taurine conjugate of Compound 22 was
extended 15compared to the(1.5 h) after a 10 mg#gagral dose of Compound 22. See Figure 25 It is
apparent from these data that the taurine conjugate of Compound 22 can act as a pro-drug for
Compound 22. E¥ ?Fﬁﬁb 12: Excipient Solubility and Compatibility Study of 2- ((I(Ir Ar)-4-(((4-
20Chlorophenyl)(phenyf b SmBAGRAFhRARRARSRILK sRiAsREdIR fheriCRIy(EBhaRdund 22) and

Sodium 2-W144baiekayCwhesihemidhengiyt ansdmiyaary) aieeagicorisnalky pumeinisd)acetate
(Compound 22 Saittime Salyo BobssiblabitityetsicBe (e my)C4-C 4lkoxy, Ci-Cs alkyl, aryl,
25chlorophenyl)(@henybrankemayl Oyhaieiv) ayeledieyghmethoxy)acetic acid (Compound 22) and
sodium 2-(((I r,4r)-4-(((4is O or NR®; |
R® is selected from H and C,-C; alkyl; and
Q is selected from: OH, -NHCH,CH,SO;:H, 1-carboxyethylamino,
1-carboxy-4-guanidinobutytaming, 3-amino-1-carboxy-3-oxopropylamino,
1,2-dicarboxyethylamino, 1-carboxy-2-mercaptoethylamino,
4-amino-1-carboxy-4-oxobutylamino, 3-carbexy-1-carboxylatopropytamino,
carboxymethylamino, 1-carboxy-2-(1H-imidazol-4-yl)ethylamino,
1-carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamino,
5-amino-1-carboxypentylamino, 1-carboxy-3-(methylthio)propylamino,
1-carboxy-2-phenylethylamino, 2-carboxypyrrolidin-1-yl,
1-carboxy-2-hydroxyethylamino, 1-carboxy-2-hydroxypropylaminoe,
1-carboxy-2-(1 H-indol-3-yl)ethylamino, 1-carboxy-2-(4-hydroxyphenyljethylamino and
1-carboxy-2-methylpropylamino. -

2. A compound according to claim 1, wherein R' and R? are each independently
selected from: H, C,-Ce alkyl, aryl and-heteroaryl; wherein C,-GC; alkyl, aryl and
heteroaryl are each optionally substituted with one or two substituents selected from:
methoxy, ethoxy, methyl, phenyi, trifiuoromethyl, trifluoromethoxy, fluore and chiore.

3. A compound according to ciaim 1, wherein R' and R? are each independently
selected from: H, methyl, phenyl, pyrazinyl, pyridiny! and thiazoiyl; wherein methyl,
phenyl, pyrazinyl, pyridinyl and thiazolyl are each optionally substituted with one or
two substituents selected from: methoxy, ethoxy, methyi, phenyl, trifluoromethyl,
trifivoromethoxy, fluors and chiore.
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chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetate (Compound 22 sodium salt) in
various excipients was measured. The results of the solubility study are presented in the following
table. 30 Solvents Solubility (mg/mL) Sodium Salt of Compound 22 Compound 22 Corn Oil <0.10
0.93 Safflower oil <0.10 0.82 Labrasol 12.98 54.1 Cremophor RE 40 7.82 44.8 Imwitor 742 16.20 37.4

4, A compound according to claim 1, wherein R’ and R? are each independently
selected from: H, diphenylmethyl, 2,3-diffucrophenyl, 2-fluoro-3-methoxyphenyt,

- 2-fluorophenyl, 2-flucropyridin-4-yi, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl,
3,4-difluoropheny!; 3,5-diflucrophenyl, 3,5-dimethylphenyl, 3-chloro-2-flucrophenyl,
3-chloro-4-fluorophenyl, 3-chioro-5-fluorophenyl, S-Chiorophenyt,
3-fluoro-4-methyliphenyl, 3-fluorophenyl, 3-methoxyphenyl, 3-tolyl,
3-{triflucromethyl)phenyl, 4-(trifiuoromethoxyjphenyl, 4-chloro-3-fluorophenyl,

~ 4-chiorophenyl, 4-ethoxyphenyl, 4-fiuorophenyl, 4-methoxy-2-methyiphenyi,
4-methoxyphenyl, 4-tolyl, 5-(trifluoromethylpyridin-2-yl, 5-chioropyridin-2-yl,
5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyridin-3-yl, 5-methylpyridin-3-yl,
5-methyithiazol-2-yl, 5-methylthiophen-2-yi, 6-fluoropyridin-3-yl, methyl, phenyi,
n-propyl, pyrazin-2-yi, pyridin-2-y! and pyridin-3-yl.

5, A compound according to claim 1, wherein:
R'is selected from: C,-Ce alkyl, aryl and hetercaryi; each optionally
substituted with one or two substituents selected from: C;-C; alkoxy, C:-Ce alkyl, aryl,
C:-Cs haloatkoxy, C4-Cs haloalkyl and halogen; and
R?is salected from: H, Cy-Cs alky! and aryl; wherein said aryl is optionally
substituted with one or two substituents selected from: C,-Cs alkyl and halogen.

8. A compound accerding to claim 5, wherein: _

R' is selected from: C:-C; alkyl, aryl and heteroaryl; each optionally
substituted with one or two substituents selected from: methoxy, ethoxy, methyi,
phenyl, trifluoromethyl, trifluoromethoxy, fluoro and chioro; and

R? is selected from: H, C4-Cs alkyl and aryl; wherein said aryl is optionally
substituted with one or two substituents selected from: methy! and fluoro.

7. A compound according to claim 6, wherein:

R' is selected from: diphenyimethyl, 2,3-difluorophenyt,
2-fluoro-3-methoxyphenyl, 2-fluorophenyl, 2-fiuoropyridin-4-yl, 2-methoxyphenyl,
3-{triflucromethoxy)phenyl, 3.4-diflucrophenyl, 3,5-difluorophenyl,
3,5-dimethyiphenyl, 3-chloro-2-fluorophenyl, 3-chioro-4-flucrophenyl,
3-chioro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methyiphenyl, 3-fluorophenyl;
3-methoxyphenyl, 3-tolyl, 3-(triflucromethyl)phenyl, 4-(trifluoromethoxy)phenyl,
4.chioro-3-fluoropheny!, 4-chlorophenyl, 4-ethoxyphenyl, 4-fluorophenyl,
4-methoxy-2-methyiphenyl, 4-methoxypheanyl, 4-tolyl, 5-(trifluoromethyl)pyridin-2-yl,
5-chioropyridin-2-yl, 5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl, 5-methoxypyridin-3-yi,
5-methylpyridin-3-yl, 5-methylthiazol-2-yl, S-methylthiophen-2-yi, 6-fluoropyridin-3-yl,
phenyl, pyrazin-2-yl, pyridin-2-y! and pyridin-3-yl; and

R? is selected from: H, methyl, n-propyl, phenyl, 3-iolyl, 4-tolyl, 3-flucrophenyl
and 4-fiuorophenyl.
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WO 2009/117095PCT/US2009/001 688 1PGS 1000 2.55 35.0 Geluc e/14 1.61 43.4 PEG400 4.85

44.6 Lauroglycol 90 0.26 46.6 PEG6000 <10 >20 Gelucire 50/13 <10 >20

As can be seen from

the preceding table, Compound 22 was observed to be generally more soluble than Compound 22

sodium salt in the excipients tested. Compound 22 was tested for stability in three of the
excipients. Solutions of Compound 522 in Cremophor RH 40, Imwitor 742 and TPGS 1000 showed no
observable degradation or APl assay loss after four weeks in a glass vial at 50 C. Based in part on
the foregoing solubility and stability data, it'is apparent that Compound 22 is suitable for formulation in
liquid media.

8. A compound according to any one of claims 1 to 7, wherein Xis O.

9. A compound according to any one of claims 1 10 7, wherein X is NR?.

10. - A compound according to claim 9, wherein R® is H.
11. A compound according to claim 9, wherein R®is C;-Cs alkyl.

12. A compound according to claim 9, wherein R? is methyl.

13. A compound according to any one of claims 1 to 12, wherein Q is OH.

14. A compound according to claim 1, selected from compounds of Formula (Xlilk) and

pharmaceutically acceptable salts, solvates and hydrates thereof:
O

1 y
F“\N)"\of\o .0
;,!qz | -.,,,I,O\/ILQ

(XMTk)

wherein:

R' and R? are each independently selected from: H, C-Cq atkyl, afyl and
heteroaryl; wherein C,-Ce alkyl, aryl and hetercary! are sach optienally substituted
with one or two substituents selected from: C1-Cg alkaxy, C4-Cs alkyl, aryl,

C.-Cs haloalkoxy, C-Ce haloalkyl and halogen; and

Q is selected from: OH, -NHCH,CHS0,H, 1-carboxyethylamino,
1-carboxy-4-guanidinobutylamino, 3-amino-1-carboxy-3-oxopropylamino,

1,2-dicarboxyethylamino, 1 -carboxy-z—me-rcaptoethylaminc,

4-amino-1-carboxy-4-oxobutytamino, 3-carboxy-1-carboxylatopropylamino,

carboxymethytamino, 1-carboxy-2-(1H-imidazol-4-yljethylamino,
1-carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamine,

5-amino-1-carboxypentylamine, 1-carboxy-3-(methylthio)propylamino,

1-carboxy-2-phenylethylamino, 2-carboxypyrrolidin-1-yi,
1-carboxy-2-hydroxyethylamino, 1-carboxy-2-hydroxypropylamino,

1-carboxy-2-(1 H-indol-3-y)ethylamine, 1-carboxy-2-(4-hydroxyphenyljethytamino and

1-carboxy-2-methylpropylamino.



10Those skilled in the art will recognize that various modifications, additions, substitutions and
variations to the illustrative examples set forth herein can be made without. departing from the spirit of
the invention and are, therefore, considered within the scope of the 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 15entirety. CLAIMS 1. A compound
selected from compounds of Formula (X111a) and pharmaceutically acceptable salts, solvates and
hydrates thereof: 0 W._ Ao x 0."A0 R2 (Xllla) wherein: 1 31 and R2 are each independently -

selected fr m: H,01-C6 al vl. ar hete ar r | are each
optionally s%ubstlt}lt\Jteocrln it 53&30%} go al{{ 3@3% gc% @3@ %ﬁﬁ@%&%ﬂg gﬁéyl aryl,
01-05 haloalkoxy’ é’l“l%ﬂﬁ\%ﬁ&??‘é‘??&ﬁ%%s@é NG 5 ‘ife"iﬁ 8 L&f&8ed from H and C1-05 alky:
and Q is selected from: OH, NHQHZ 2803H 1- carboxyethylamlno
1-carboxy-4-guanidinobutylamino, 3E‘aﬂn ea¥ex -oxoprqpylamlno 1,2- dlcarboxyethylamlno
1-carboxy-2-mercaptoethylamino, 4- amino 1-carlh ¥pbullylamino, 3-carboxy-1
-carboxylatopropylamino, carboxymeth;‘ﬂamlno 1- carboxy -2- C?mldazol 4-yDethylamino,
1-carboxy-2-methylbutylamino, 1-carboxy-3-me @f_]&%ylammo, 5-amino-1-carboxypentylamino,
1-carboxy-3-(methylthio)propylamino, 1-carboxy=2-phenylethylamino, 2-carboxypyrrolidin-1-yl,
1-carboxy-2-hydwheyettrylamino, 1-carboxy-2-hydroxypropylamino, 1-carboxy-2-(1
H-indol-3-yl)ethylaminoR Liscaibauy oté- Bishenyipbeiy gainnioshany, |
1-carboxy-2- metb}ﬂ@éﬁpzlﬁr@smyahéﬁpmngmawrmmpﬁamiywﬁ@ﬁetﬁowww are each
independently seje ﬁgﬁ tﬂa'x;%ﬂhgr?iawldﬁfNJr@Bﬂe‘ﬂ?FQ{%iﬂﬁW}’M@r‘leCl -C6 alkyl, aryl and

%t

heteroaryl are e t or_tw stituents sélected from: methoxy, ethoxy, .
methyl, phenyl, f‘r’:’iC ugﬁgm lsto: m" ?ﬁhergéggH% &lﬁ?m/gp er’r?’t‘eound according to claim

1, wherein R1 artiR98r PPi'?fﬂy &ﬁgﬁ[ﬁﬁé&'&tgd ¥P6%4‘H’EFH%W”>gh%HVPfBE}PSEPHw pyridinyl
and thiazolyl; wharBfiiPePRANpnewe pSHasiHpromaiaxhyhany. ﬁﬁfﬁl?@%’@é&ﬁ%ﬁ)’%ally substituted
with one or two strioskirgehfbiersiiiaayt.iforhiareirrigs, Eaiegyphestiyt-firmsaphemitluoromethyl,
trifluoromethoxy, 4 metreng-2intetoyiphsk go A pedimk e ettty clalmfibprrersid)Rtidn@-R2 are each
independently sedestrebfiamink-\isHanybpegtbid- 2y8-8ifluotpphaing 2-fussmSppethaimgpnenyl,
2-fluorophenyl, ZsﬂM@fWHHm 4l 2ricerDeupbienyl, Sisthymipprine ) BiRybps itidifiyerophenyl,
3,5-difluoropheny, 1 yaah 1epﬂ¥ld§p gh}pggd’z {Hareplyenyl, 3-chloro-4-fluorophenyl, ,
3-chloro-5- fluoropheny $;flhQl phenyl,
3-tolyl, 3-(trifluorom ? n(_:}%l&l(?3 uoromet oxy)éﬁ%S Pﬁ%bro- -’quor%Ehe %‘%}b -chlorophenyl,
4- ethoxyphenyl ”ﬁfjor n PA -Me hox (j}'%%%hen I 4-methoxyphenyl, 4-tolyl,

5-(trifluoromethy9pyridift £yF @HB’&SB ﬁﬁﬂm%’?f”@rﬂﬁ'g ern 3-yl,
5-methoxypyridin-3-yl, 5- methylpyrldln -3- yI
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5-methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-fluoropyridin-3-yl, methyl, phenyl, n-propyl, pyrazin-2-yl,
pyridin-2-y1 and pyridin-3-yl. 5.A compound according to claim 1, wherein: R1 is selected from:
CI-C6 alkyl, aryl and heteroaryl; each optionally substituted with one or two substituents selected from:
C1-C6 alkoxy, CI-Cs alkyl, aryl, Cv-C6 haloalkoxy, C1-C6 haloalkyl and halogen; and R2 is selected
from: H, C1-C6 alkyl and aryl; wherein said aryl is optionally substituted with one or two substituents
selected from: C1-05 alkyl and halogen. 6.A compound according to claim 5, wherein: R1is
selected from: C1-05 alkyl, aryl and heteroaryl; each optionally substituted with one or two substituents
selected from: methoxy, ethoxy, meth henyl, trlfluorome l, trifluoromethox oro and chloro;
and  R3S8ssef® E%HX aﬁ%’@f‘%@gig alnae ﬁ%@ﬁ?&‘ P FBWB%@“%@TQMM with
one or two subsﬂ%ﬁ%é@é%&?%%%ﬁ%éﬂﬂ“ﬁtﬁﬁé“@W@Bfﬁ%mﬁ%c’éccordlng to claim 6, wherein:
1:31 is selected from: diphenylmethyl, 2 33d|fluorophenyl 2-fluoro-3-methoxyphenyl, 2-fluorophenyl,
2-fluoropyridin-4-yl, 2-methoxyphen§ii3- - oxy)phenyl, 3,4-difluorophenyl,
3,5-difluorophenyl, 3,5-dimethylphenyl, ch oro-2-flug ropﬁiﬁS -chloro-4-fluorophenyl,
3-chloro-5-fluorophenyl, 3-chlorophenyR3-fluoro-4= nyfR 3-fluorophenyl, 3-methoxyphenyl,

3-tolyt, 3-(trifluoromethyl)phenyl, 4-(trifluoromethoxy)phenyl, 4-chloro-3-fluorophenyl, 4-chlorophenyl,
4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2- -migt F@fﬁ?ﬁenyl 4-methoxyphenyl, 4-tolyl,
5-(trifluoromethylypyrsiia-2-yl, 5-chloropyridin-2-yl, 5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl,

5-methoxypyridin-3-yl, srngdwiRyednSidicpdneshiikiagabd vbno mehythiephar Znd
6-fluoropyridin- 39’&4?959%&@{@%‘8 %}/b@ﬁf'g}ﬁ gd randRxidia- éaxﬂr»oe%an Badggelpcted from: H,

methyl, n-propyl, phenyl [ nyl an uoro ompound according
s [}/ Ub }?‘%d L% %%f}?p réo%n% cor%hné 5 f@ 'of claims 1 to 7,

~ to any one of claifhs
wherein X is NR¥ %85‘&?{5‘&%6%?& " ein R3is H 11. A compound according
to claim 9, wherein R3 {3 & S&Eatamipm A Hﬁ&%‘ﬂ?ﬁ@éﬂrdﬁ@’%ﬁﬁwi@”\ﬁﬂerem R3 is methyl. 13.
A compound acchwreiripir-aayaningbetdriTing.i8-apingHeralRWYiS-OPIRPYRBEMPound according to
claim 1, selectedffiricedmpysthyiisriid: o roatexivRid)emabpledingiams@atically acceptable salts, solvates
and hydrates theseatitbN-B2tpsiftpivbataimino, RizahR2-ane eqiivindependently selected from: H,
01-C6 alkyl, aryl gaedigtespgiamind)areiiddkyOb alkimandopad haistamivb are each optionally
substituted with QgAMWW SHRRPBIRNERIesle R alrlsth BllpEhifd C6 alkyl, aryl,

5-amino-1-carboxypentylamino, 1-carboxy-3-{methylthio)propylamino,

1-carboxy-2-phenyiethylamino, 2-carboxypyrrolidin-1-yi,

1-carboxy-2-hydroxyethylamino, 1-carboxy-2-hydroxypropylamino,

1-carboxy-2-(1 H-indol-3-ylethylamino, 1 -carboxy-2-{4-tydroxyphenylethylamino and

1-carboxy-2-methylpropylamino.
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CI-C6 haloalkoxy, C1-C6 haloalkyl and halogen; and Q is selected from: OH, -NHCH2CH2S03H,
1-carboxyethylamino, 1-carboxy-4-guanidinobutylamino, 3-amino-I-carboxy-3-oxopropylamino,
1,2-dicarboxyethylamino, 1-carboxy-2-mercaptoethylamino, 4-amino-1-carboxy-4-oxobutylamino,
3-carboxy-1-carboxylatopropylamino, carboxymethylamino, 1-carboxy-2-(1H-imidazol-4-yflethylamino,
1-carboxy-2-methylbutylamino, 1-carboxy-3-methylbutylamino, 5-amino-1-carboxypentylamino,
1-carboxy-3-(methylthio)propylamino, 1-carboxy-2-phenylethylamino, 2-carboxypyrrolidin-1-yl,
1-carboxy-2-hydroxyethylamino, 1-carboxy-2-hydroxypropylamino,

1-carboxy-2-(1H-indo1-3-yl)ethylamino, 1- carb?ﬁ%z (4- hydroxyg I)ethéamlno and

1-carboxyZ-metfARTEIA ﬁ??rdi@AO(%W%AU Slebemgas 3 oLERITIE RN 8A%ounds of
Formula (Xlilk) aﬁ@aﬁﬁ@ﬁm@@ébtue%nspa&%ﬁ%lé%@s%Wat@éaéﬁﬁj‘wgfétes thereof: 0 R2 (Milk)
wherein: R1 is selected from: dlphenybmethyl 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl,

2-fluorophenyl, 2-fluoropyridin-4-yl, Rloethoxysle ' 3- (trlflu omethoxy)phenyl 3,4-difluorophenyl,
3,5-difluorophenyl, 3,5-dimethylphenyl, en 3 chloro-4-fluorophenyl,
3-chloro-5-fluorophenyl, 3- chIorophenyIRB quoro A= e ny 3-fluorophenyl, 3-methoxyphenyl,

3-tolyl, 3-(trifluoromethyl)phenyl, 4-(trifluoromethox )phenyl 4-chloro-3-fluorophenyl, 4-chlorophenyl,

4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-m Fﬁhenyl 4-methoxyphenyl, 4-tolyl,
5-(trifluoromethygpytidin-2-yl, 5-chloropyridin-2-yl, 5-fluoropyridin-2-y!, 5-fluoropyridin-3-yl,

5-methoxypyridin-3-yl, @*W?é@b@&)éﬂ%ﬂn% ggpr%ggﬁggqgh@z%gﬁ)@, ﬁgﬁ&hylthlophen -2-yl,

6-fluoropyridin- 3é/ peg - l?e?(}l afnmJ -X]y! 5. mg %Bﬁé?‘gfed from: H,
methyl, n-propyl, r@é kf a}i‘ 8&? pen lﬁOI‘O is sélected from: OH,
-NHCH2CH25031'§ é x?/ mmo 8%? accoPdln o clalm 1, selected from
compounds of FOrRtiagR H‘HH?WM& %?e SRR ’Rﬂies and hydrates thereof:
OR1, N)1,.00 F@@W@rérﬂuoropi@ﬂr%@@@@%’%rﬁnﬂ%ﬁeﬁmwm6&&1‘%@@9%”& C6 alkyl, aryl
and heteroaryl; Whewsho:gpieewlid/ioihyd-4ntiioseiay)phe atthwseramherpstiandd with one or two
substituents seleg¢teitoin 8 i Qdraph et xycidrabiedidy k-atht Q bebyhatdhibmpne@d-C6 haloalkyl and
halogen; and @ﬁ@rﬁ@k@czadéw@m NEH2BHES0 Aol Cormasesmaayipgrdin-2-yl,
1-carboxy-4-guasidiisi w#aamm mmwayﬁdﬁamxyﬁ;@ﬁme@m@qnéaﬁowem@thylammo

1-carboxy-2- mergarg% IR0y A5 uRY ﬁ%l&?cﬁt??W'élrﬂ WBAERS g! 8-fluoropyridin-3-y
3-carboxy-1- carbq%(% a]to ri'%g%_azgn‘ 9, carlo carboxy (1H- |m| azol-4- yOethyIamlno
1-carboxy-2- meth y ty mino Y PE

I | in0-1- |
1-carboxy-3-(methylthid) r‘%ﬁ? 3%? 5r°:[nt:arl% a é@le )ﬁa a%rgoqﬁl% SXypy ?(5?@461”] 0w

1-carboxy-2- hydrﬂ?&é Wy’? boxy 2- hydrox propylamino, 1 -carboxy-2-(1
ht-indo1-3-yDethylamin®, i¢ S@%@@(VW M@ﬁﬁéﬁgﬁ%ﬁ&%ﬁ@%@nethﬂamm
1-carboxy-2-methylpropylamino.

18. A compound according to claim 1, selected from compounds of Formula (Ik) and

pharmaceutically acceptable salts, soivates and hydrates thereof:-
5 )

1
p};z "-.-/O\/U\OH

(k)

wherem

R' and R? are each independently selected from: H C.-Cs alkyt, aryl and
hetercaryl; wherein C;-Cs alkyl, aryl and heteroaryl are each optionally subsiituted
with one or two substituents selected from: C,-C; alkoxy, C,-C; alkyl, ary!,
C-C; haloalkoxy, C.-C¢ haloalkyl and halogen.
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17. A compound according to claim 1, selected from compounds of Formula (XIlim) and
pharmaceutically acceptable salts, solvates and hydrates thereof: 0 R 1,, NO R2 (Mum) wherein:

R' is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl, 2-fluorophenyl,
2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-difluorophenyl,
3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2HIluorophenyl, 3-chloro-4-fluorophenyl,
3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-fluorophenyl, 3-methoxyphenyl,
3-tolyl, 3-(trifluoromethyl)phenyl, 4-(trifluoromethoxy)phenyl, 4-chloro-3-fluorophenyl, 4-chlorophenyl,
4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-methylphenyl, 4-methoxyphenyl, 4-tolyl,

5. (rfiuorolethy SRR ARoGHIH 8 Hﬁhiﬁﬁf?é%%?%ﬁﬂmﬁ%?gg o MO R |
5-methoxypyridiRRYTaS AR SFReRtas salisnietgian 206 I dirtes etRyfthiophen-2-yl,
6-fluoropyridin-3-yl, phenyl, pyrazin-2-yl, @yridin-2-y1 and pyridin-3-y1l;  R2is selected from: H,
methyl, n-propyl, phenyl, 3-tolyl, 4-t8IMN 3 enyl and 4-fluorophenyl; and Q is selected from: OH,
-NHCH2CH2S03H and carboxymethylgmino. 1§ pmpoUuN according to claim 1, selected from
compounds of Formula (1k) and pharnRfceutically~dccéptabté siis, solvates and hydrates thereof: 0 A
NO R2 (1k) wherein: R1 and R2 are each independently selected from: H, C1-05 alkyl, aryl and
heteroaryl; wherein CI-Ca alkyl, aryl and heteroarﬂ?‘are each optionally substituted with one or two
substituents selagtegfrom: C1-05 alkoxy, CI-Cc alkyl, aryl, CI-C6 haloalkoxy, C1-05 haloalkyl and

halogen. 19. A compoyfdacserdingde cdaireduselagies frem.ermpeynds of Formula (k) and

pharmaceutically,agrepiahlefaiihralaien arddvi LA 08 Retekypheny,
3-(trifluoromethoxy)phenyl, 3,4-diflucrophenyl, 3,5-difluorophenyl,
3,5-dimethyiphenyl, 3-chloro-2-fluorophenyl, 3-chioro-4-flucrophenyl,
3-chloro-5-flucrophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-fluorophenyl,
3-methoxyphenyl, 3-toiyl, 3-(trifluoromethyl)phenyl, 4-(irifiuoromethoxy)phenyl,
4-chloro-3-fluorophenyt, 4-chiorophenyl, 4-ethoxyphenyl, 4-fluocrophenyi,
4-methoxy-2-methylphenyl, 4-methoxyphenyl, 4-tolyl, 5-{iriffuoromethyl)pyridin-2-y1,
5-chloropyridin-2-yl, 5-fluoropyridin-2-yl, S-fluoropyridin-3-yl, 5-methoxypyridin-3-yi,
5-methylpyridin-3-yl, 5-methylthiazol-2-yl, 5-methylthiophen-2-yi, 6-fluoropyridin-3-yi,
phenyl, pyrazin-2-yl, pyridin-2-yl and pyridin-3-yl; and ,

R is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-flucrophenyl

and 4-fluorophenyl.

20. A compound according fo claim 1, selected from compounds of Formula (im) and
pharmaceutically acceptable salts, solvates and hydrates thereof:
' o

R1 .
\’TIIU\OI\O\( 0
R? O\)\OH
(Em)
wherein:

R' and R? are each independently selected from: H, C;-C; alkyl, aryl and
heteroaryl; wherein C,-C; alkyl, aryl and heteroaryl are each optionally substituted
with one or two substituents selected from: C,-C; alkoxy, C-Cs alkyl, aryt,

C+-C; haloalkoxy, Cs-Cg haloalkyl and halogen.
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(1k) wherein: Ftl is selected from: diphenylmethyl, 2,3-difluorophenyl, 2-fluoro-3-methoxyphenyl,
2-fluorophenyl, 2-fluoropyridin-4-yl, 2-methoxyphenyl, 3-(trifluoromethoxy)phenyl, 3,4-difluorophenyl,
3,5-difluorophenyl, 3,5-dimethylphenyl, 3-chloro-2-fluorophenyl, 3-chloro-4-fluorophenyl,
3-chloro-5-fluorophenyl, 3-chlorophenyl, 3-fluoro-4-methylphenyl, 3-fluorophenyl, 3-methoxyphenyl,
3-tolyl, 3-(trifluoromethyl)phenyl, 4-(trifluoromethoxy)phenyl, 4-chloro-3-fluorophenyl, 4-chlorophenyl,
4-ethoxyphenyl, 4-fluorophenyl, 4-methoxy-2-methylphenyl, 4-methoxyphenyl, 4-tolyl,
5-(trifluoromethyppyridin-2-yl, 5-chloropyridin-2-yl, 5-fluoropyridin-2-yl, 5-fluoropyridin-3-yl,
5-methoxypyridin-3-yl, 5-methylpyridin-3-yl, 5-methylthiazol-2-yl, 5-methylthiophen-2-yl,
6-fluoropy#idin- SQ/P%'WF’ ﬁ%&%ﬁ‘gz‘%‘%%aaﬁ%ﬂ}?%&'ﬁﬁ?&?ﬁ%%}’f Qiyr\:d’rmu‘aFﬁ'f‘l)saé\glected from: H,
methyl, n-propyl pphenateatiesiy agorstabR-seiiscishetes and bydirses greagh: 20. A compound according
to claim 1, selected from compounds of Eprmula (Im) and pharmaceutically acceptable salts, solvates
and hydrates thereof: 0 RA N OThTRY." ,L§L s) wherein: R1 and R2 are each independently
selected from: H, CI-Cs alkyl, aryl and etefdaryl re|%01 5 alkyl, aryl and heteroaryl are each
optionally substituted with one or two sBbstituent 21-C6 alkoxy, C1-C6 alkyl, aryl,
C1-05 haloalkoxy, 01-C6 haloalkyl and halogen. 21.A compound according to claim 1, selected from
compounds_of Formula (Im) and pharmaceutically#&teptable salts, solvates and hydrates thereof: 0
Ri?NJ-L,00 R2--AQkdtin) wherein: R1 is selected from: diphenylmethyl, 2,3-difluorophenyl,

2-fluoro-3-methoxyPhepy s BuaraPReRY bighC mﬁﬂwd{ﬁuaraeﬁgawyphenw

. ffﬁ'ﬂ‘ié’r‘z’rﬁﬁgﬁﬁ?egmr%' A d'aHﬁ ot %ﬁﬁ? gg“é nan PR

0

3-fluoro-4-methyfpit éj cl{,? R Cf)ﬂd%? FtVJOromethyI)phenyI,
4- (tnfluoromethoi’y?rﬁ'f@ﬁwiﬂh@ﬁ 6 @W{’R)?OMH Ieﬁ‘lé BlorsyfiuoreRRE@Rphenyl, 4-fluorophenyl,
4-methoxy-2- me@rylﬁﬁ@r@rﬂwm%ﬁbﬁwm%&I3E§“{9fﬂtfoﬂﬁ?ﬁ§thfﬁﬁhlg%ﬂ?eny5:
5-chloropyridin-23yin&ttugptpypidiidyyl 35iflsnapyaitifdshyb -fridihexppyatitivadetenyl,
5-methylpyridin-3sdniareeindibimzali2 atnorastbpihiophenhdng; futwopphidiy3-yl, phenyl,
pyrazin-2-yl, pyridigemekABchayhigbRepry 14 AdhoxyoRehis, aclsiptesl frmnrbhmeratigriai-opopyl, phenyl,
3-tolyl, 4-tolyl, 3'@”&¥B%ﬂ¥lr@@-@lf‘5ﬂlﬂﬁﬁﬂmjaﬁy!, S-fluoropyridin-3-yl, 5-methoxypyridin-3-yi,

5-methylpyridin-3-yl, 5-methylthiazol-2-yl, 5-methylthiophen-2-yl, 6-fluaropyridin-3-yl,

phenyl, pyrazin-2-yi, pyridin-2-y! and pyridin-3-yl; and

R? is selected from: H, methyl, n-propyl, phenyl, 3-tolyl, 4-tolyl, 3-fluorophenyl
and 4-fluorophenyl.
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22.A compound according to claim 1 selected from the following compounds and pharmaceutically
acceptable salts, solvates and hydrates thereof:
2-(((1r,4r)-4-((3-benzhydrylureido)methyl)cyclohexyl)methoxy)acetic acid (Compound 1);
2-(((Ir,46-4-((3,3-diphenylureido)methyl)cyclohexy9methoxy)acetic acid (Compound 2);
2-(((Ir,46-44(3-(3-fluoropheny1)-3-phenylureido)methyl)cyclohexyl)methoxy) acetic acid (Compound 3);
2-(((Ir,46-44(1-methy1-3,3-diphenylureido)methyl)cyclohexypmethoxy)acetic acid (Compound 4);
2-(((1r,46-4-((diphenylcarbamoyloxy)methyl)cyclohexyl)methoxy)acetic acid (Compound 5); 2-((1
r,46-4-((3-(3-chloropheny1)-3-phenylureido)methyl)cyclohexypmethoxy) acetic aadéCompound 6);

2-(((Ls,4552-((did RRMPRUIH BTRBFAA AR 1) SHER RS KR EHGUOYARE G RRRYIED M Bound 7):
2-(((1r,46-4-((3-Ehraumrepticay13cespiring Ierisd en e e A RisHaiRS IARER/GXy) acetic acid (Compound
8); 2-w1s,4s)-4-((R3tdipheay(-bermmdtyiviriciviethy)irmbthexyl) aedtiexgecelic erithound 9);
2-(((1r,44)-4-((3-(Eothnmhenyl)-3-phenylureido)methyl)cyclohexyl)methoxy) acetic acid (Compound

10);  2-(((Lr,46-4-((3 ﬂTFEJ}g]RO atdihpliemdurein)seibemehn)metiasd acetic acid
(Compound 11) F% 3- phenyl -3-m- tonIureido)methyl)cyclohexyl)methoxy)acetic acid

(Compound 121 séf‘ M% ﬁ‘%@*&’ﬂ@é’&’%pﬁgnyﬁca e e

(Compound 13)
methoxy)acetic Z5RHFE 1r 46-4-((3,3-di
p- tonIureldo)methyl)cy@tﬁh‘éﬁ)ﬂngﬂh%@%k ﬁ'@éﬁﬁ%ﬁﬁ&hi@ﬁycmh%‘{kﬁﬁﬁ‘?mﬁ??dl
m-tolylureido) metbigl{Epopiend/Bimethoxy)acetic acid (Compound 16);
2-w1r,4r)-4-((3-(3-methoxypiepgidipbryiviivenin)meatiimaityity bioke i sibrprcetic atttd
(Compound 17);(Com@olfd 636-4-((3-(4-methoxypheny1)-3-phenylureido)methyl)cyclohexyl)
methoxy)acetic acid (CQJ(‘({ﬁPh!Fjdlik?B)w(S chlorophenyl)-3-phenylureido)methytjcycichexylymethoxy)
2-(((1r,46-4-((3- (écgi%tQ &(yc%,?gg% enyl) -3-phenylureido)methyl) cyclohexyl)methoxy)acetic acid
&8

(Compound 19); %%Hélﬁﬂdé%%r@y%&%&%?ﬁé@&'&ﬂQ%Wéﬁﬁ‘é!!}?sl&@ﬁé%b

cyclohexyl)methoxy acet
2-(((1r,44-4- (((4 nyl)(phe gﬁy carbamo}e@ Fg)ﬁ)metrr]yl% cyclohexyl)methox acetlc acid

Y
(Compound 21); 2 {{F GiYB Hn%“yrraﬁy)%m‘i tnoxy)
cyclohexyl)meth@ﬁ?)@@tﬂ:@@fﬁ%’@ﬁwﬁbund 22);

2-w1lr,44)-4-(((3-fluorophéthdphetid e aibbenpyreidpimethyiFrsiehmaRyiriemosss e add acid
(Compound 23); {Compound 9); _
2-({(1r,4n-4~{(3-(2-fluorophenyl)-3-phenylureido)methyljcyciohexylymethoxy}
acetic acid (Compound 10);
2-{((1r,4n-4~({3-(4-chlorophenyl}-3-phenylureido)methyljcycichexyl)methoxy)
acetic acid (Compound 11);
2-{{{1r,4-4-({3-phenyl-3-m-tolylureido)methyl)cyclohexylmethoxy)acetic acid
(Compound 12);
2-({(1r,47)-4-({(3-phenyl-3-piolylureido)methyl)cyclohexyl)methoxy)acetic acid
{Compound 13);
2-(((1r.41)-4-({(3-methoxyphenyl)(phenyl)carbamoyloxy)methyljcyciohexyl)
methoxy)acetic acid (Compound 14);
2-((1r,4n-4-((3,3-di p-tolylureido)methyl)cyciohexyl)methoxy)acetic acid
(Compound 15);
2-({(1r,41-4-{(3,3-di m-tolylureidoymethyl)cyclohexylymethoxy}acetic acid
{Compound 16);
2-(({1r,47-4-((3-(3-methoxyphenyl)-3-phenylureidoymethyljcyciohexyl)
methoxy)acetic acid (Compound 17),
2-({{1 r,47-4-{{3-(4-methoxyphenyl)-3-phenyiureido)methyljcycichexyl)
methoxy)acetic acid (Compound 18);
2-(((1r,4n-4-((3-(4-rhethoxy-2-methyiphenyi)-3- phenyiureldo)methyl)
cyclohexyimethoxy)acetic acid (Compound 198);
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2-(((1s,43)-4-(((4-methoxyphenyl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid
(Compound 24); 2-(((1s,4s)-4-(((4-chlorophenyl)(phenyl)carbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid (Compound 25);
2-(U1s,4s)-4-(((3-fluorophenyl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid
(Compound 26); 2-w1 r,40-4-((phenyl(m-tolyi)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic
acid (Compound 27); 2-(((1r,40-4-(((3-chlorophenyl)(phenyl)carbamoyloxy)methypcyclohexyl)
methoxy)acetic acid (Compound 28);

2-(((1r,44-4- ((phenylcarbamoylo methyl cycloh; methoxy)acetic aci ound 29);
2-(((1s,4s)-4-(((3- chIorBé%Hn‘VMp RNSEY 'ﬁa‘fﬁg}}fw V&')ﬁ% gﬁﬂf%&l‘%ﬂf )acetic acid
(Compound 30) CYCWQE&’@IEEKQXMGEH%F}MWQ)'@ moyloxy)methypcyCIohexyl)methoxy) acetic
acid (Compound 31); 2-{(G-+w¢)-8{@eft@ynbenyiipitaritisemricanmeiioliioxy)methyl)cyclohexyl)
methoxy)acetic agitbtentimembgyFetic acid (Compound 21);
2-(((18,43)-4-(((3-methaxyyphemil(phemyhssameyiepniae Birgousohexymimethoxy)acetic acid
(Compound 33);.. |°ge%%§eﬁx§j§mggxlgo(@y%ggﬂaaggpyloxy)methyl)cyclohexyl)methoxy)acetic
acid (Compound§ 1s, 4] Jé opﬂggwmgwl%gmmg{%mw,yxy)methyl)cyclohexyl)

(o (0 8&8’% ’ﬂ%%% Yas Tﬁﬁﬁ (IpTappAnd Sk
2-(((1r,4r)-4-(((4- en amo me clohexyl)methoxy)acetic acid
(Compound 36); 24 F =31 ﬁf ﬁygﬁﬂ %ﬂ@ﬁ\%ﬁ%? %X}?/ oxy)methyl)
cyclohexyl)meth@%}‘)’é@é’ﬁé’%ﬁ@‘(’dﬁ?ﬁ%ﬂﬁ'ﬂj gpspoung %?1 r,46-4-(((3-fluoro-4
methylphenyl)(phenyl)Gatlttsrsibiiinsbiviph aroibirbepyisathanpaestmedid)(Compound 38);

2-m1 r,46-4-(((3.5¢¢ldhsap) pleeyd) | pletioydid (Campgumddihethyl) cyclohexyl)methoxy)acetic acid
(Compound 39); %(M% 46)-4((E3dodiBuerghiperylichtaisackameyigxy)m ethyl)
cyclohexyhmethexnaeelicrasif {asereuRd Empound 26);

A fluoropg ¥D 2 %%ﬁhce% yl(p- tolyhcarbamoy;oxyIlﬂ @Jz@ gé&%ﬂ

(Compound 41); acid ( )methyl)cyclo exyhmethoxy)acetlc acid

(Compound 42) 3-(2,3-difluorgphen hen lureidg)methyl)cyclohexyl)
methoxy)acetic acid (Car% Gﬁﬁcﬂzﬁg hior ggnyﬁ hen}{}ga moy QKY)me cyc%?w ¥ll)

r,40-4-((3-(3,5-dMeBRsBIEATa peidd QHSHBFB 8¥nethyl)cyclohexyl) methoxy)acetic acid (Compound
44); 2-U(1r,46-4-((2:(B! chront{ DRemiepitampy o3 ey R EimARS B TE I BHethoxy)acetic
acid (Compound(@sjnpoun®2d);lr,46-4-(((3-chloro-5-fluorophenyi)(phenyhcarbamoyloxy)methyl)

cycloheXyhmethoxy)aceiig 1acid & qaadiondphéiy!) (phenylicarbamoyioxy)methyl)cyclohexyl)
2-(((1r,44-4-((3-(FretrionpRdlikcaiap e enylureido)methyl)cyclohexyl) methoxy)acetic acid
(Compound 47); 2-(((15,45)-4-{{phenyl(m-tolyl)carbamoyloxy)methylicyclohexylymethoxy)
acetic acid (Compound 31);
2-{{(1 8,4 8)-4-({{(2-methoxyphenyl){phenyl)carbamoyloxy)methyl)cyciohexyl)
methoxy)acetic acid (Compound 32);
2-({{15,4s)-4-({(3- methoxyphenyl)(phenyl)carbamoyloxy)methy[)cyclohexyl)
methoxy)acetic acid (Compound 33);
2-({(1s,48)-4 -({phenyl(p-toiyl)carbamoyloxy)methyljcyciohexylimethoxy)acetic
acid (Compound 34});
2-({(15,48)-4-({{4-flucrophenyl){phenyl)carbamoyloxy)methyl)cyclohexyl)
methoxyjacetic acid (Cormpound 35);
2-(({1r,4n-4-{({4-chioro-3-fluorophenyl)(phenyl)carbamoyloxy)methyl)
cyciohexylymethoxy)acetic acid (Compound 36);
2-{{(1r,4n-4-{((3-chioro-4-fluorophenyl)(phenyljcarbamoyloxyymethyl)
" cyclohexylymethoxy)acetic acid (Compound 37);
2-{({(1 r,4n-4-({{3-fluoro-4-methyiphenyl){phenyl)carbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid {Compound 38);
2-{{{1r,4n-4-{((3,5-difluorophenyl)(phenyl)carbamoyioxy)methyl)
cyclohexy)methoxy)acetic acid (Compound 39);
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2-(((1r,44-4-((3-benzhydry1-3-methylureido)methyl)cyclohexyhmethoxy)acetic acid (Compound 48);
2-(((1r,4r)-4-((phenyl(pyridin-3-yl)carbamoyloxy)methyl)cyclohexyl) methoxy)acetic acid (Compound
49); 2-(((1r,4r)-4-(((5-methylthiophen-2-y1)(phenyhcarbamoyloxy)methyl)
cyclohexyhmethoxy)acetic acid (Compound 50);
2-(((1r,4r)-4-(((2,3-difluorophenyl)(phenyhcarbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid
(Compound 51); 2-((or,40-4-U3-(4-chloro-3-fluorophenyl)-3-phenylureido)methyl)cyclohexyl)
methoxy)acetic acid (Compound 52); 2-(((1
r,4)-4-((3-(2-fluoro-3-methoxypheny1)-3-phenylureido)methy1) cyclohexyl)methoxy)acetic acid

(Compound 53); 2-(((1R44344(B48 G- tiiflepsrienyt (ehsswbasibraiadpremsihy)
cyclohexyhmethoxsiyhesyitrastibxQorapoasid S20maaii(t 40);
r,40-4-(((3-fluorophenyd){dimethoxyptieoipbariyspoyiakamatiyioyetodtaxyhmethoxy)acetic acid
(Compound 55); @%éﬁ@n@ﬂ{&%&gﬁ@mgwmagaw@@nenyhcarbamoyloxy)

methy1)cyclohexyl)meth Y)@ eligARAAABINRLRL AR ioxy )methylicyclohexyl)methoxy)acetic
2-w1r,40-4-(((3- qu r % iE(,l‘(g;}%pyrgenyhcarbar’r?‘(.?))/slroxfg met §/| cyclohyeg<yhmet¥1)oxy)acet|c acid

(Compound 57); afw 0 -4- (% qu rgphenyhcar X
methyl)cyclohexyhmet %53 t|c % 6@%/% phe&mmd)?me%ﬂ }Q‘Ohexw
2-(((Lr,40-4-(((3MEBRRYIRHYH AHL %ﬁ%ﬁ‘ ony)methyl) cyclohexyhmethoxy)acetic acid
(Compound 59); 22¢((1! 7 4nsA G GcfilBreraniribropHIsny e gidersphisbsrreivathoyloxy)methyl)
cyclohexyl)methowtiacgircetiic¢C daopmmades),;
2-(((1r,46-4-((3-chloro-4-{igoraphe(ishtHisasaphearyphanpBaympy raet) ik tydiolsadiptethoxy)acetic
acid (Compoundrfdihoxy)adetiébct | cbitpadhanaerd-methylphenyi)(3-fluorophenyl)carbamoyloxy)methyl)

CYC'OheXy')methOXy)aCQt I8 (CEmRRIPS SR orophenyl) (phenylcarbamoys nyl)
2-(((2r,4n)-4-((ph i { Jg) o OFOp en Akttt amcﬁgi%ggétlc acid (Compound

2 clohexyl) met
63); 2 W1r14%¥ 4-( 5\ ydg%%%ﬂ% J gropplg g)aﬁg e)Qg?r%teQM Jeyclohexyl)

cyclohexyl)methoxy)ac t|

2-w1r,4r)-4-(((3,474H @HE\QF%‘H‘ ngcarbamoyloxy)methyl) clohexyl)methoxy)acetic acid
(Compound 65); 2 3\7 146%%(@&%“14 SRGHYAHSHRABRR e ﬂ*{ﬂ YOFerRIPRIYBFAEthoxy)acetic
acid (Compoundas8j;{Compountt 48)-4-(((3-fluorophenyl)(3-methoxyphenyt)carbamoyloxy)methyl)
cyclohexyl)methoxy)acetig dcih{E dpmpoyitel6Fi-3-ylycarbamoyloxy)methyljeyciohexyl)
methoxy)acetic acid (Compound 49);
2-(((1r,4n-4-(({5-methylthiophen-2-yl}(phenyl)jcarbamoyloxy)methyt)
cyclohexyl)methoxy)acetic acid {Compound 50);
2-({{1 r.4n-4-{((2,3-difluorophenyl}(phenyljcarbamoyloxy)methyl)
cycichexylymethoxy)acetic acid (Compound 51};
2-({(1 r,4n-4-((3-(4-chioro-3-fluorophenyl)-3-phenylureido)methyl)cyciohexyl)
methoxy)acetic acid (Compound 52);
2-({{1 r,4r-4-((3-{2-fluoro-3-methoxyphenyl)-3-phenylureido)methyf)
cyclohexylymethoxyjacetic acid {Compound 53};
2-{((1 r,4n-4-((3-(3,4-difluorophenyl}-3-phenylureido)methyl)
cyclohexylimethoxy)acetic acid (Compound 54);
2-{((1r,4n-4-(({3-flucrophenyl)(4-methoxyphenyl)carbamoyloxy)
methylicyclohexylymethoxy)acetic acid (Compound 55);
2-({{(1 r,4n-4-({{4-chiorophenyl}{3-fluorophenyl)carbamoyloxy)
methyljcyclohexylymethoxy)acetic acid (Compound 56);
2-{{(1 r.4n-4-({(3-fiuorophenyi)(4-fiucrophenyl)carbamoyioxy)
methylcyciohexylymethoxy)acetic actd (Compound 57);
2-{((1r,49-4-(((3-chloropheny!)(3-fluorophenyl)carbamoyloxy)
methyf)cyclohexylmethoxy)acetic acid (Compound 58);
2-({(1 r,4ry-4-(((3-fluorophenyl)(m-tolyl)carbamoyloxy)methyl)
cyciohexylymethoxy)acetic acid (Compound 59);
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2-m1 r,4r)-4-(((3,5-dimethylphenyl)(3- fluorophenyl)carbamoyloxy)methyl)cyclohexyl)methoxy)acetic
acid (Compound 68); 2-((or,40-4-(((3-fluorophenyl)(p-tolyOcarbamoyloxy)methyl)cyclohexyl)
methoxy)acetic acid (Compound 69);
2-(((1r,46-4-(((3-fluorophenyl)(6-fluoropyridin-3-Acarbamoyloxy)methyl) cyclohexyl)methoxy)acetic
acid (Compound 70); 2-(((1r,4r)4-(((3-fluorophenyl)(5-methylthiophen-2- yOcarbamoonxy)methyI)
cyclohexyl)methoxy)acetic acid (Compound 71);
2-wlr,4r)-4-(((4- ethoxypheny9(3 fluorophenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid
(Compound 72); '§<§ﬂr ,4n)-4- &g’ fluorophenyl)(3- (trlfluoromethoxy?phenyl)carbamoﬂox y)
methyl)cyclohexyl)met &bt Gésteshbirierrey@-fugiephenyljcarbamoyloxy)met
r,4r)-4-(((3-fluoroptiietigxpynieiiegialelesaia dGrmppmedfa)cyclonexyl) methoxy)acetic acid
(Compound 74);  2xdty4A4&3(hcniopheridifppreaivl)Z-yi)cabiamy)darsgmmtoyhryetoyiexyl)
methoxy)acetic agjgidcsxn ﬁdxﬂéhehc acid (Compound 61);
2-wlr,4r)-4-(((4- chloroplf? H @M@M)ﬁ@tﬁq %M)mg* tic acid

(Compound 76) ofd ? Qééngté% 88%%ylthlophen yOcarbarnoonxy rnethyl)
lohexyl hox
(G y ace?lgﬁyf)ﬁ) ﬂ%%’?’(%%@@ 55&% o@?%%myq’)eay&%%%%%thoxy)acetic acid

2-w1lr,4r)-4-(((3- chloro
(Compound 78) I)( yrldln 311)carbamoyloxy)methyl)

cyclohexyl)methoxy)ac&lﬂ@ﬁﬁﬂ(@ﬂfﬁ&)@ﬂmheny y@-(yarophenyljcarbamoyloxy)methyl)
r,4r)-4-(((4-ethoxygptiehstyiiibisrapaetiol rraddSieopionyg #Akthyl)cyclohexyl)methoxy)acetic acid
(Compound 80);  2-(&lyAerA-4{(Uafuditinepyd)(d) (Siflumopheiieas Rheyighgamkayipyloxy)
r2nt(e(t(hypcgclO(T(exxf?}maﬂaawa@tz@&@ﬁ@%&@mp@umgo%&bd s;l o) y

1r,46-4-(((4-fluorop mw methoxy)acetic aci
(Compound 82); ; ﬂg‘%}% g%g 8r %)ﬁ?@??’moy x%)ethyl) .

cydohexyl)methoxy)acete ac
ydohexyl)meth VS ﬁm F ‘)gﬁjuorssga B TSR nYé’{heWQ: RS BTN acetic acid

2-(((1r,46-4-(((6- fluoropyr
(Compound 84); SYl05¢ QF"‘&F LS Q?fHP? % rbamoyloxy)methypcyclohexyl)

methoxy)acetic acid (C 53@ @T?tﬂﬂwf{'@@ﬁ’zhydryl(methyl)carbamoyloxy)methyl)
cyclohexyl)methdk;ﬁ)“@@m)&)@@ﬁwﬁmmﬁ@w eyclohexyl)methoxy)acetic acid (Compound 68);
2-(U1r,4r)-4-((3-benzhya@ryl+143-atiftiethydoop ooty byCichmydy)etbinyi)r paetiexaid (Compound
87); 2-(((1 r,Adi{tidrathax v pbemyBegrbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid
(Compound 88);  2-44Xr4rhA-4UQFmesepydaind-nliepauhearhampreyomysiamayclonexyl)
methoxy)acetic agid,(GamnapRd %cetuc acid (Compound 70);
2411404 (ST M AT SNSRI et ac
(Compound 90);
cyciohexylymethoxy)acetic acid (Compound 71};
2-{{(1 r,4r)-4-(((4-ethoxyphenyi)(S-fiuorophenyi)carbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid (Compound 72); '
2-(({(1r,4n-4-({{3-fluorophenyl(3-(trifluoromethoxy)phenyl)carbamoyloxy)
methylcyclohexylymethoxy)acetic acid (Compound 73);
2-(((1 r,4n-4-{{(3-fluorophenyl){pyridin-3- yl)carbamoyloxy)methyi)cyc]ohexyl)
methoxyjacetic acid (Compound 74);
2-{{(1r.4n-4-({{3-flucrophenyl)(pyrazin-2-ylicarbamoyloxy)methylicycichexyl)
methoxy)acetic acid (Compound 75);
2-{{(1r,4nN-4-({(4-chlorophenyl)(4-fluorophenylicarbamoyloxy)methyl)
cyclohexyl)methoxyjacetic acid (Compound 76);
2-(({1n4n-4-({(4-fiuorophenyl)(5-methylthiophen-2-yhcarbamoyioxy)ymethyl)
cyciohexylymethoxy)acetic acid (Compound 77);
2-({(1r,40-4-{((3-chlorophenyl){4-fluorophenylicarbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid {Compound 78);
2-{((1 r.4n-4-(((4-fluorophenyl)(pyridin-3-yl)carbamoyloxy)methy!)
cyclohexylhmethoxy)acetic acid (Compound 79);
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2-(((1r,4r)-4-(U5-fluoropyridin-2-y1)(phenyl)carbarnoyloxy)methyl)cyclohexyl) methoxy)acetic acid
(Compound 91); 2-4(10r)-4-((pheny1(5-(trifluorornethyl)pyridin-2-yl)carbamoyloxy)
methyl)cyclohexyl)methoxy)acetic acid (Compound 92);
2-(((2r,4r)-4-(((5-methylpyridin-3-yl)(phenyl)carbamoyioxy)methyl)cyclohexyl) methoxy)acetic acid
(Compound 93); 2-(((1r,46-4-(((5-chioropyridin-2-y1)(phenyl)carbamoyloxy)methyl)cyclohexyl)
methoxy)acetic acid (Compound 94);
2-4(1r,4r)-4-(((5-fluoropyridin-3-y1)(phenyl)carbamoyloxy)methyl)cyc10hexyl) methoxy)acetic acid

(Compound 95) 240 e BN e ey Syl clgheyhmethom)acet

2-U(1r,4r)-4-(((5mesmeusiabexd peine noas s o gTBRAREENA) cyclohexyl) methoxy)acetic acid
(Compound 97). 23. Aztithpbimed (éefoodipganyblaitiriusstseetivhophsRE)RsIIBaMsYyevMpound and :
pharmaceuticallyragegpiaiipesalisctaivaiestndchy@atesotimet 8Y; 2-wl

r,4r)-4-((3-(3- methoxyp@.f@@w,)e@ -phenyisRigmethyibeyeobansosfmegiacetic acid (Compound 17)

24. A compound% clel%?é‘éﬁ ggw&mgggjlowmg compound and - pharmaceutically
acceptable salts olvatf @% 3 ng rg oxy)meth )

2-W1r,4r)-4-(((4- chloroep car 1;32( cyclohexyl)methoxy)acetlc acid
(Compound 22). ¥5OREY ?cﬁﬁ c

ted from the followwg compound and

pharmaceutically acceptabi @ﬁﬁ((é%ﬂ%@gﬁw Hl)é%g”[ﬂé‘"r%@ﬁmoy oxy)meth

2-(((1r,47)-4- (((BMMM%?WW%@%QWH%I) cydohexyl)methoxy)acetiC acid
(Compound 23). 26. A esipimd-tptengijyraziotdivh) cagesamdaysnetng epieiary)compound and

pharmaceuticallyrsgiaepipiticatn rivawsdnsd)hydrates thereof:

2-(((1r,46-4- ((pheny|(méQM)QﬂﬁbﬁWQW%ﬂ{WWWWMWGUC acid (Compound 27). 27.
A compound accgy rg]m,; ?‘l,g{ﬂbgy ag%g,g%%&gﬂ,%gmg compound and pharmaceutically

acceptable salts, solvat 1 - thylurgido)methyl)cyclohexylymethox
2-(((1r,46-4-(((4- chloro-g-%f(lﬂ ro %‘%& ca?b%rﬂgyl%% }n%trﬁ?l) 3(’:)qfohexy)|6)methoxsyl/))acetlc aC|d
(Compound 36). 3& ﬁ%% S ing to claim 1 selected from the fcgl wing compound and
pharmaceutically accep%é‘ﬁlb@él’t% (Eoe YRRV RhaRY REraERY oxy)met

2-w1lr,46-4-(((3, SQYmQRﬂ@@ﬁ@ﬁWﬂ%ﬁ%é@ﬂJ&rﬁ@?Wﬁ@bhyl) cyclohexyl)methoxy)acetic acid
(Compound 39). 29. A ¢bttipotnd-dc2didirapytcinatrnt i rhsriea pasmedexioneiiihsyeshipolind and

pharmaceutically aepepjgletisaltt (ivagesrarkbhydrates thereof:

2-{((3 r,4n-4-({(5-methoxypyridin-3-yl){phenyljcarbamoyloxy)methyl)
cyclohexylymethoxy)acetic acid (Compound $0); :

2-{({1r,49-4-({(5-fluoropyridin-2-y1)(phenyl)carbamoyloxy)methyljcyclohexyl)
methoxy)acetic acid ({Compound 91);

2-{{(1r,4n-4-{(phenyl(5-(rifiuoromethyl)pyridin-2-yl)carbamoyloxy)
methylicyciohexylymethoxy)acetic acid (Compound 82);

2-(({1 r,40-4-({{5-methylpyridin-3-yl}{phenylcarbamoyloxy)methyl)cyclohexyl)
methoxy)acetic acid (Compound 83);

2-{((1 r,40-4-({(5-chloropyridin-2-yl)(phenyl)carbamoyloxy)methyhcyclohexyl)
methoxy)acetic acid (Compound 94);

2-(({1 n4f)~4—(((5-ﬂuoropyridin-B-y!)(phany!)carbamoyicxy)methyt)cyclohexyi)
methoxy)acetic acid (Compound 85);

2-{({1r,4n)-4-({benzhydryl(propyl)carbamoyioxy)methyl)
cyclohexyl)methoxy)acetic acid (Compound 96}); and

2-{{(1 r,4n-4-(({5-methyithiazol-2-yi}(ph enyl)carbamoyloxy)methyl)cyclohexyl)
methoxy)acetic acid (Compound 87).



2-(((Ir,4-4-(((4-fluorophenyl)(phenyl)Carbarnoyloxy)methyl) cyclohexyl)methoxy)acetic acid (Compound
41). 30. A compound according to claim 1 selected from the following compound and pharmaceutically
acceptable salts, solvates and hydrates thereof:
2-(((Ir,4)-4-(((5-chloropyridin-2-yl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetic acid
(Compound 94). 31. A compound according to claim 1 selected from the following compound and
pharmaceutically acceptable salts, solvates and hydrates thereof:
2-w1r,44-4-(((5-fluoropyridin-3-y1)(phenyl)cartamoyloxy)methyl) cyclohexyl)methoxy)acetic acid
(Compound 95). 32. A compound according to claim 1 selected from the following compound and

pharmacefically* SecmnsieeeMdingol £ie8 drif Reiga i deffowing compound and

2-(2-(((1r,4r)-4- («m%@mhem%pmylmmﬁ%ﬁ@%n@mymmtbﬂmﬂ)methoxy)acetamldo)
ethanesulfonic acid (Canpoturt893-EBmatonypeupl-aeterdingeiontaat) selected from the following

compound and @fgﬁ@%ﬂ%@kﬁgg&i&@@i@ Eritmosaldates and hydrates thereof:
2-(2-(((1r,4r)-4-(((4-chlorophenyl)(phenyl)carbarnoyloxy)methyl) cyclohexyl)methoxy)acetamido)acetic

acid (Comé)(?und 100 BLA{n Aa%"c’:lltr C qrd& q g@é@ ?%lﬁcttﬁéjfgl?om ngllllggv“hgaﬁlts and
S SRR dRDi
e il Si%{a%é%}aae%%afﬂ?e@H%@?ﬁge%a%sf sodium

2-(((Lr,4r)-4-((dlifRERY :
2-(((1r,46-4-(((4- chloroﬁr{é(ﬁﬁ-ﬂ(?)'ﬁé PRRSYHBR AR SRR Wﬁm’él)(hoxy)acetate sodium

2-(((1r,44-4-(((4- ﬁ!@hp%ﬁ?ﬁ{%ﬁﬂ%ﬁ%@?lﬁ&%ﬁ%ﬁ@}{) cyclohexyl)methoxy)acetate; sodium
2-(((1r,44-4-(((3-fluorophenyl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetate;

magnesiums2-(((AcdRpbuB:Ruoraiph enyhiphesybeatammoiiexylowtytboydofeay methoxy)acetate;
potassium 2- (((lbﬁg)nﬁgggﬁgygrg&wmMQyém&@raﬁalme}wclohexyl)methoxy)acetate;

and calcium 2-m1 g )ﬁl)

cyclohexyl)methox(ytl% cet te 5 rdlng to c alm 1 selected from the following
solvates and hchr%\ % ?gtdlu éaggiéﬁ){ 4-c f)rg yhanyl)(phenyl)carbamoyloxy)methyl)
cyclohexyl)methoxy)acetate hydrate; sodium

2-(U1r,46-25¢((3-HFOVBRPIIY BRECH) OB bRBR 5 ERT1 NS, ERgIHREReLSS b tate hydrate:
magnesium 2-((PhareaceyBchliv reperRiaYIs prEnPralenane\IARRIAGIF ey clohexyl)methoxy)acetate

isopropanol solvate;  2-{i0tassidri{heriia gt anorsptyenginglwohesrbastoyiviapriethyl)
cyclohexyl)methaxs)acetapeusd@ppanol solvate; and

27. A compound according to claim 1 selected from the following compound and
pharmaceutically acceptable salts, solvates and hydrates thereof:
2-{({1r,4n-4-{{{4-chloro-3-flucrophenyl){phenyl)carbamoyloxy)methyl)
cyciohexyl)methoxyjacetic acid (Compound 36).

28. A compound according to claim 1 selected from the following compound and
pharmaceutically acceptable salts, solvates and hydrates thereof: -
2-(({1r,4n-4-(((3,5-difluorophenyl)(phenyl)carbamoyioxy)ymethyl)
cyclohexylymethoxy)acetic acid (Compound 38).

29. A compound according to claim 1 selected from the foliowing compound and
pharmaceutically acceptable salts, solvates and hydrates thereof:
2-(((1r,41-4-{{{4-fiuorophenyl){phenyljcarbamoyloxy)methyl)
cyclohexyl)methoxy)acetic acid (Compound 41).

30. A compound according to claim 1 selecied from the following compound and
pharmaceutically acceptable salts, solvates and hydrates thereof:
2-({{1r.4n-4-(({5-chioropyridin-2-yl){phenyl)carbamoyloxyjmethyl)
cyclohexyl)methoxy)acetic acid (Compound 94).
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calcium 2-(U1r,46-4-((3-fluorophenyl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetate
isopropanol solvate. 36. A crystalline form of a compound according to claim 1, selected from: sodium
2-((j1r,4r-4-(U4-chlorophenyl)(phenyl)carbamoyloxy)methyl) cyclohexyl)methoxy)acetate. 37. A
crystalline form of a compound according to claim 1, selected from:
2-(((1r,4r)-4-(((4-chlorophenyl)(phenyl)carbamoyloxy)methyl)cyclohexyl) methoxy)acetic acid
(Compound 22). 38. A pharmaceutical composition comprising: a compound according to any one of
claim 1 to 33, a salt according to claim 34, a hydrate or solvate according to claim 35, or a crystalline
form according to claim 36 or 37; and a pharmaceutically acceptable carrier. 39. A process for .
preparingia.confpositiprLos AGesHng suipithy seledasirmdadelvging $eRRHBHENE claims 1 to 33, a
salt according tplimimatieaty dratpableciatdesababedingptbycieates 3% repfa crystalline form according to
claim 36 or 37; and a phgytnageadicaiverepentabiycrptenyickbacayipoymaibgording to any one of

claims 1 to 33, g.RaliRcomrding ip sleim 3t Ehrdiaisossiolvate according to claim 35, a crystalline
form according to claim 36 or 3)71;9for use in a method of treatment of the human or animal body by

h 41 A d di f claj I ' laim 34,
Pycirate of o MEHIRGRE A AL Ledlied Fort £ Yoo SR 700 S

H

a a crystallin
method of mod&Qﬁﬁﬁ%%iﬁfﬁp&aﬁlﬁlﬂ@(sé@t‘ﬁi.eﬁi?%hggmﬁ&ﬁ Eama?g'cording to any one of claims
1 to 33, a salt accordingy @ EHd 34 ((rRtemerePLMpRtaACERETRY X OBRMES, a crystalline form -
according to clapctenyBmelbpsackiamnider stk o udoniz rrS Fanposeeditor. 43. A compound
according to any one of claims 1 to 33, a salt according to claim 34, a hydrate or solvate according to:
claim 35, gacrystallipgadeint aseersinpréaeiain Sfeotednrdor thsddivaingetirageohtteatment of PAH

(Pulmonary artefjakRYREIIEASIP BicAdiaAEOMB VA RSRIE Ingiigamargerof claims 1 to 33, a salt
according to claim 34, g hydraje or,Sely 48 AGEUHRGIRH E&@Qngygyg;ﬁgmﬁ)form according to claim
36 or 37, for use inlt etr aﬁ&%{t gf&éi{fg%gggg%é%@?%&gﬁgmm AH associated with a collagen
vascular diseas@%%?g_gfg fom: Silerode , ﬁg T syndrome, systemic lupus erythematosus
(SLE), rheumatoid arthritis, Takayasu's arteritis, polymyositis, and dermatomlyositis; PAH
associate@4with & éé}ﬁQé‘?ﬁfﬁlWﬂéﬁﬁ*ﬁ%ﬁ%@%‘é@c’?@ﬂ‘f?&ﬁﬁ?%w&gss@bﬁ@%fgﬁ TREB A tricular septic
defect (VSD) andqsamszkielgetvaientsidsssaiealfitiidual; PAH associated with portal hypertension;
PAH associated with Hevdinfe @ittt rRAM-Hsibenyisdramargetinstyhavakigofitoxin; PAH associated
with hereditary heetpssysgictisdangiectasia, PAH associated with spienectomy; PAH associated with
significant venous or capisany sypivementPaibesaesiaietsnithcaimuyayy yeatyacclusive disease
(PVOD); or PAH&E&%@WMQ&BQB&Q@W capillary hemangiomatosis (PCH). 45. A compound
according to any one oggmmsaj((&q ’ ﬁﬁ@ﬂf%‘?&&ﬁ%&}@ﬁéﬁ%c%?ﬁa@n@ﬂ%ﬁl@fh?@|Vate according to

claim 35, a crystallirgeg'forggl accor I;Qge otec,lalm 36 or 37, for use'in the treatment of a disorder selected
from: platelet agﬁ?’gé’ Sh _n(?gron Attery di§ease, m rdiak infarction, transient. ischemic attack,
angina, stroke, ischemiﬁ?@b’@?l%’é% g u"r%‘?éé%&h"é’é‘.g,%?ﬁ%ﬁﬁ'ﬁﬁﬁ%% W,Qﬁ%x 3"&%t‘f@)rmation,
atherosclerosis, BYRISRRRIIRAIBRTY)3& R, a symptom of asthma, a diabetic-related disorder, diabetic
peripheral neuropathy, tiegnesiurepiio pathy: ERbearesRYY RNy BraREsAR oIt isease of the
eye with abnormaydittnasgptatiregeaestBypertension, inflammation, psoriasis, psoriatic arthritis,
rheumatoid arthritis, Crobrissiliseasg; trapepl@diteectenypitpiéccansido systeinit lupus
erythematosus (%ygahgiggﬁaé{ﬁg,@%&igatgga@ania-reperfusion injury, restenosis, atherosclerosis, acne,
type 1 diabetes, type 2 dighates. pepsis. Antaofuorihahiprtig BatbasigRAgRRIARS (COPD). 46. Use

of a compound accqrdin aims 1 to 33, a salt according to claim 34, a hydrate or
solvate accordiné")fé%(ffgl E}%@%}%gﬁysta line form according to claim 36 or 37, in the manufacture of a
medicament for modulating the activity of a POI2 receptor. 47. Use of a compound according to any
one of claims 1 to 33, a salt according to claim 34, a hydrate or solvate according to claim 35, or a
crystalline form according to claim 36 or 37, in the manufacture of a medicament for agonizing a POI2
receptor. '
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48. Use of a compound according to any one of claims 1 to 33, a salt according to claim 34, a hydrate
or solvate according to claim 35, or a crystalline form according to claim 36 or 37, in the manufacture
of a medicament for the treatment of PAN. 49. Use of a compound according to any one of claims 1 to
33, a salt according to claim 34, a hydrate or solvate according to claim 35, or a crystalline form
according to claim 36 or 37, in the manufacture of a medicament for the treatment of: idiopathic PAN;
familial PAN; PAN associated with a collagen vascular disease selected from: scleroderma, CREST
syndrome, systemic lupus erythematosus (SLE), rheumatoid arthritis, Takayasu's arteritis,
polymyositis, and dermatomyositis; PAH associated with a congenital heart disease selected from:
atrial sep@5.defokisth8D Ry sscositicidsfein (\siopaddrpatthst airure HBRES A an individual;
PAH associatednyiifateertal hypertension; PAN associated with HIV infection; PAN associated with
ingestion of a drug or texiffAkl(essgsiatedckitidneeyijanehenanasgiidelmgisgiasia; PAH
associated with spleneclomyinBAiasarRigdith significant venous or capillary involvement; PAN
associated with pulmo%@{ f ?g g}\{aéj é&@yﬁéﬂ)er%&%mé%ﬁ&ﬁm “h pulmonary
i

capillary heman |om e‘:tlat Se of ‘@ compound according to any one of
Sim 3

claims 1to 33, a ¥5'|? drate or solvate accordin %{ or a crystalline
form according to clamfrf?g’?ﬁs@'f‘ e ?‘ﬁ’aﬁ& ?HPéO@PSWgB%QPﬂ}Qﬁ%VQWE ﬁ’é i of a disorder

selected from: p%@%@ﬂf@ﬁﬁ%ﬁ%&@déﬁ’?@ﬂ%’??‘ GR¥&&e, myocardial infarction, transient ischemic
attack, angina, stroke, _m;ammdﬁén@érér{mﬁwrm@wamewﬂaam@w meBdclot formation,
atherosclerosis, ajbieteiytpneliesigaesiiitmacprepanptavivafestimna, a diabetic-related disorder, diabetic

peripheral neuropathy, giafisie-Nepimgrathy-Tebstergfipuaaiinarsimmomgoeniier disease of the

eye with abnorm dl&‘i‘i@%f IHRIRNG Rt MBBFPRRIRciAlRMMation, psoriasis, psoriatic arthritis,
rheumatoid arthritis, C nsdlsease transplant rejection, multiple sclerosis, systemic lupus

erythematosus ( 5‘32% tlve ?olltls |schegn|&5%o éf%sg;pa%n;u e&é&e@&ﬂs atherosclerosis, acne,
y

type 1 dla?)%‘tes sodmﬁ%%%((%?ﬁ)ﬁ g-g IE)OrQ I eﬂy c rggg}%a&ylso gﬁ; (COPD)

cyclohexylymethoxyjacetate.

37. A crystafline form of a compound according to claim 1, selected from:
2-(((1r,4n-4-({(4-chlorophenyi){phenyl)carbamoyloxy)methyl)cyciohexyl)
methoxy)acetic acid (Compound 22).

38. A pharmaceutical composition comprising: a compound according to any one of
ctaim 1 to 33, a salt according to claim 34, a hydrate or solvate according te claim 35,
or a crystaliine form according to claim 36 or 37; and a pharmaceutically acceptable
carrier.

39. A process for preparing a composition comprising admixing: a compound according
" o any one of claims 1 to 33, a salt according to claim 34, a hydrate or solvate
according to claim 35, or a crystalline form according to claim 36 or 37, and a
pharmaceutically acceptable carrier.

40. A compound according to any one of claims 1 to 33, a salt according to claim 34, a
hydrate or solvate according to claim 35, a crystalfine form according to claim 36 or
37, for use in a method of treatment of the human or animal body by therapy.

41. A compound according to any one of claims 1 1o 33, a salt according to claim 34, a

hydrate or solvate according to claim 35, a crystaliine form according to claim 36 or
37, for use in a method of modulating the activity of a PGI2 receptor.
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42,

43.

45,

A compound according to any one of ciaims 1 to 33, a sait according to claim 34, a
hydrate or soivate according to claim 35, a crystaliine form according to claim 36 or
37, for use in a method of agonizing a PGI2 receptor.

A compound according to any one of claims 1 to 33, a salt according to claim 34, a
hydrate or solvate according to claim 35, a crystalline form according to claim 36 or
37, for use in a method of treatment of PAH (Puimonary arterial hypertension).

A compound according to any one of claims 1 to 33, a salt according to claim 34, a
hydrate or solvate according to claim 35, a crystafiine form accordiﬁg to claim 36 or
37, for use in the treatment of:

idiopathic PAH,

familial PAH; : :

PAH associated with a collagen vascular disease selected from: scleroderrha,
CREST syndrome, systemic lupus erythematosus (SLE), rheumatoid arthritis,
Takayasu's arteritis, polymyositis, and dermatomyositis;

PAH associated with a congenital heart disease selected from: atrial septic
defect (ASD), veniricular septic defect (VSD) and patent ductus arteriosus in an
individual;

PAH associated with portal hypertension;

PAH associated with BH1V infection;

PAH associated with ingestion of a drug or toxin;

PAH associated with hereditary hemorrhagic telangieciasia;

PAH associaied with spleneciomy;

PAH associated with significant venous or capiliary involvement;

PAH associated with pulmonary veno-occlusive disease (PVOD); or

PAH associated with pulmonary capillary hemangiomatosts (PCH).

A compound according to any one of claims 1 to 33, a salt according to claim 34, a
hydrate or solvate according to claim 35, a crystalline form according to claim 36 or

37, for use in the treatment of a disorder selected from: platelet aggregation, coronary artery

disease, myocardial infarction, transient ischemic attack, angina, stroke, ischemia-
reperfusion injury, restenosis, atrial fibrillation, biood clot formation, atherosclerosis,
atherothrombaosis, asthma, a symptom of asthma, a diabetic-related disorder,
diabetic peripheral neuropathy, diabetic nephropathy, diabetic retinopathy, giaucoma
or other disease of the eye with abnormal inlraocular pressure, hypertension,
inflammation, psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn's disease,
transplant rejection, multiple sclerosis, systemic lupus erythematosus (SLE),
ulcerative colitis, ischemia-reperfusion injury, restenosis, atherosclerosis, acne, type
1 diabetes, type 2 diabetes, sepsis and chronic obstructive puimonary disorder
(COPD).
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46,

47.

48.

49.

Use of a compound according to any one of claims 1 to 33, a salt according to claim
34, a hydrate or solvate according to claim 35, or a crystalline form according to
claim 36 or 37, in the manufacture of a medicament for modulating the activity of a
PGI2 receptor. '

Use of a compound according to any one of claims 1 to 33, a salt according to claim
34, a hydrate or solvate according to claim 35, or a crystalline form according to
claim 386 or 37, in the manufacture of a medicament for agonizing a PGI2 receptor.

Use of a compound according to any one of claims 110 33, a salt according to claim
34, a hydrate or solvate according to claim 35, or a crystaliine form according to
claim 36 or 37, in the manufacture of a medicament for the treatment of PAH.

Use of a compound according to any one of claims 1 to 33, a salt according to claim
34, a hydrate or solvate according to claim 35, or a crystaline form according to
claim 36 or 37, in the manufacture of a medicament for the treaiment of:

idicpathic PAH,;

familial PAH; _

PAH associated with a collagen vascular disease selected from: sclercderma
CREST syndrome, systemic lupus erythematosus (SLE}, rheumatoid arthritis,
Takayasu's arteritis, polymyositis, and dermatomyaesitis;

PAH associated with a congenital heart disease selected from: atrial septic
defect (ASD), veniricular septic defect (VSD) and patent ductus arteriosus in an
individual;

PAH associated with portal hypertension;

PAH associated with HIV infection;

PAHM associated with ingestion of a drug or toxin;

PAH associated with hereditary hemorrhagic telangiectasia;

PAM associated with spleneciomy;

PAH associated with significant venous or capillary involvement;

PAM associated with puimonary veno-occlusive disease (PVOD); or

PAH associated with pulmonary capillary hemangiomatosis {PCH} in an
individual,



50.

Use of a compound according to any one of claims 1 to 33, a salt according to claim
34, a hydrate or solvate according fo claim 35, or a crystalline form according to
claim 36 or 37, in the manufacture of a medicament for the treatment of a disorder
selected from: platelet aggregation, coronary ariery disease, myocardial infarction,
transient ischemic attack, angina, stroke, ischemia-reperfusion injury, restenosis,
atrial fibrilation, blood ciot formation, atherosclerosis, atherothrombesis, asthma, a
symptom of asthma, a diabetic-related disorder, diabetic peripheral neuropathy,
diabetic nephropathy, diabetic retinopathy, glaucoma or other disease of the eye with
abnormal intraccutar pressure, hypertension, inflarmmation, psoriasis, psoriatic
arthritis, rheumatoid arthritis, Crohn's disease, transplant rejection, muitiple sclerosis,
systemic lupus erythematosus (SLE), ulcerative colitis, ischemia-reperfusion injury,
restenosis, atherosclerosis, acne, type 1 diabetes, type 2 diabetes, sepsis and
chronic obstructive pulmonary disorder (COPD),
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