WO 2010/003120PCP/11E2009/049621 ANTAGONISTS OF PROSTAGLANDIN D2 RECEPTORS
RELA | ED APPLICATIONS 100011 This application claims the benefit of U.S provisional patent
application W& 8U#%81341 5 entitled "HETEROALKYL ANTAGONISTS 65%&@%‘%&&%NDIN D2
RECEPTORS" filed on July 3, 2008, which is incorporated by reference in its enthety. FIELD OF TRE
INVENTION 00021 Described herein are compounds, methods of making such compounds,
pharmaceutical compositions comprising such compounds, and -methods of using such compounds to
treat, prevent 10or diagnose diseases or conditions associated with prostaglandin D2. BACKGROUND
OF TILE INVENTION [00031 Prostaglandins have a diverse range of activities and have a well

recognized role in pain and inflammation, P roduced by mast cells,
macrophages and'Th2 Iyrﬁﬁ%gc’t%s?ns %%50 %?‘%gp%#% gég rf%éj)e as well as allergic

inflammation in diseases such as 15 %ﬂr)m rh L pic dermatitis. PGD2 binds to a number of
receptors, which include the thromboxane ros an0| P) receptor, PGD2 receptor ()P, also
known as DPWHn@@?@PH%W&E?&h@F@E@ﬁWH PHBIEERIE S 848F Sh Th2 cells (CRTFI2;

also known asiRPIJESHNAIAR YARDACODAIT P SRS IATE el B & CORGFETANE. Phdrmaceutical
compositiong, aNadmethads ieshexdingnesing: praventing, or treating allergic and non-allergic
inflammation, (b) mitigating adverse signs and symptoms that are associated with inflammation, and/or
(c) controlling immunological, proliferativepdisorskersyiiresmsisorders may arise from one or more of a

genelic, atrqgesicolpuRIapel, HISEHOS RACOIRISR I nshIE AaRdlaRUMatic efology. In

one embodiment,the 25 methods compo%]ds 5‘ L%Orya?eutlcal com osgsqns and medlcaments

- described hePg}ﬁ"%‘fﬁﬁP?&“ﬁﬁ% O ing such corn

recep ors.Tn one e odlmen p’ﬁe methods,
compoukids, P RiasPRECEtel COM PRI AB Y2 ek et 8 tomprise antagonists of DP2. [0005] In
one embodiment provided herein are compounds of Formula géegharmaceutlcally acceptable salts, -
pharmaceutically acceptable prodtaGEEHFDITEHR A EEMCHN A2 e ptable solvates thereof, 30 which
are antagonisteof BREgiarithdrecusiidto rertofarmiramsufernglronrors oicmare RGD2- dependent
conditions orgiseases. iRckinG, BUbcohlimiedde methau: hinitishaltesgicrepnjuctivitis, atonic
dermatitis, Chyoni Q%U%%!L‘é%?&lh&?ﬂém &%%@&QQPER%Q%HM%K‘M&%&%%,a&nterSUtlm lung

fibrosis, arthritis, Cf%r oriasis, infla tor boweld# duIt W 0003120PCT/U
$2009/04963% ress’l'r'“agt%f‘g%ﬂs re‘sissms‘?/n r:})%\%%x ocar |n?arcf%ﬁr5a?1%ﬁrgl§r%% s{troke cancer, wound

healing, end$tsRRosHEER BRI EMTFATEI: BGReTERST EYsiigpmmices Bhnatftis,
eosinophil-asseciated-gostrpintastviatclicorters (EGIRY adidp athic HyiEressiiophilic syndrome, otitis,
airway constgigtion, mucus secretion, nasal congestion, increased microvascular permeability and
recruitment of 5eosinophils, urticaria, sinusitis, angioedema, anaphylaxia, chronic cough and Churg
Strauss syndrome. [00061 In one aspaati4raevided is a compound having the structure of Formula (1),

or phaf%cewésall¥;@&§@@£@@§a§@é&x@bﬂmﬁwﬂsﬁw&m§%}@ &qi\méﬁmgrf@mfmaceutica"y
acceptable prodru%%lereof 10 FormuFléi erein, | RAmﬁ IT or. C]&g R4 is H, halogen,

-CN, -OH, CI‘€%a PETCHIoroall ?Jnéroa aa 50r Cratheteroallcyl R6 is
-NRI3S(= 0)2%‘2"“@3?&“672%(@“1??(?%@)“*“@(&15‘3 W%W%(&i?ﬁ?ﬁ'ﬁ)ﬂg TRIFPLRHRIR12)(R13),
-NRI3C(=0) Riglifortiid Rig@E= D)GRASCRA I CIuSdikyh O o eferesalipl 4032e8eycloalkyl, a
Substituted Ofimmunological, infectious, oncological, toxic, surgical, and/or traumatic etiology. In one embodiment, the
25 methods, compounds, pharmaceutical compositions, and medicaments described herein comprise
antagonists of PGDy receptors. In one embodiment, the methods, compounds, pharmaceutical
compositions, described herein comprise antagonsts of DP;. 1
[0005] In one embodiment provided herein are compounds of Formula (1), pharmaceutically acceptable
salts, pharmaceutically acceptabie prodrugs, and pharmacentically acceptable solvates thereof,
30  which are antagonists of DF;, and are used to treal mammals suffering from one or more PGD;-
dependent conditions or diseases, including, but not limited to, asthyma, rhinitis, allergic
conjuctivitis, atopic dermatiiis, chronic obstructive pulmonary disease (COPD), pulmenary
hypertension, ipterstitial lung fibrosis, arthritis, allergy, psoriasis, inflammatery bowel disease, adult



=substituted phenyl, a substituted or =substituted naplathyl, a substituted or 20=substituted
5-membered heteroaryl, a substituted or =substituted 6-membered heteroaryl, or
-C1-C4alley¥S0H4RIRd or =substituted phenyl); R12 is CrC6allcyl, C|-XZiEiEreRR 621
CrCé6fluoroalkyl, C3-C6cycloalkyl, a:substituted or unsubstituted phenyl, a substituted or =substituted
naphthyl, a substituted or unsubstituted benzyl, a substituted or unsubstituted 6-membered heteroaryl,
or -Cr 25Caalkyl-(substituted or =substituted phenyl); RI3 is H or CrCealkyl; or Rn and RI) attached to
the same N atom are taken together with the N atom to which they are attached to form a substituted

or =substitutegsradaiatasemmian|inloctis Dintaoiod, SRIAR A rOnaeMbRdinanigpresented herein
are the 00mp%‘dag,%c%&!iﬁ%&{'MQ&E@&?%&JQ&&Q%&% ¢ %%%%Q%‘Esu ically.agegpfable salts,

‘pharmaceutically active metabolites, pharmaceutically acceptable prodrugs, and pharmaceutically
acceptable sERIHRHREESTITOGETO SRIBaLH FPEP RPN HEPE ARt BT EPS™1 00091 In one
embodiment, POV RdEE plereiH sRsssirar it BRI CBpo Sitomb EbrmpTTsintiactherapeutically effective
amount of a cosmpilsdrokfQrmutas (beltesom erepiadinenis, digrphammageutieal compositions
comprise at lgagtanre inactive pharmaceutically acceptable inactive ingredient selected from
excipients, dll%%atsmagg ﬁgﬁ?&gjﬁgg‘ﬁ}{?ﬂqgga“] In ond?wa%gipetgg,s rovide, herc?lrzplsoa compound that has the

. C OLLTE TUre o TIulE {4), Or .
following structure: armaceutical c%epta e salt thereof. t0 101 In certain

Y ora { a :
eanbodiment&5raariel "r‘f&‘i‘é?ﬁP R TBRR U tRsatRS asP sty 2rddpantaitdndition or disease in a
mammal conyesisirite addmaibterdfig to the mammal a therapeutically effective amount of a compound of
Formula (1). [00111 In another emhgdiment, co unds of Formula (I) are used to treat or prevent
inflammatory diseases or conditions. atory corxglitions include, but are not limited to, asthma,
rhinitis, chronic obstructive pulmonary %Wrtension, interstitial lung fibrosis,
atherosclerosis, aortic aneurysm, myocaidial iRfarction, and stré&é. [0012] In a specific embodiment,
provided herein is a method for treating asthma in a mammal comprising administering a
therapeutjcally effective amount oR&-esirtpound provided herein to the mammal in need. [0013] In

another embodiment, compounds of Formula €3 axg, used to treat or prevent immunological disorders,
including, but are ngi\limgted to, allergy or to excessive or inappropriate response to an endogenous or

exogenous antigen. r?%:lértain ‘embodiments, the immunological disorder that is characterized by
immune dysregulatf%dstﬁzi{ %Mﬁé’companied by inflammation. 10014] In additional embodiments,
such diseases or c@ditiorrrare AkogBnic-ntkihEreadesddiodrGtshtnomaldovaliz&idnof, PGD2 is
induced by other therapiesoteraesligal or surgical procedures. In other embodiments, the

PGE)Z(;pIepetndent %:Esﬁﬁa%geﬁgijﬂe,dg@%@@a)@mgimsﬁsf@{%{;@zﬁw@qy. 100|15] In another
embodiment are me Ng;fespiratory giseases or tions in a mammal comprising
%%{%ﬁ)ﬁ??%ﬂgsi R 3%E°§§F{ey oraﬁﬁ ('3 (S'%%H?

administering to the mamm edst nce an effective amount of at least one compound of Formula
(). In a further embbdiffeitdithis ErtediRtdn el Srdrygicekde BEHAAT In a further
embodiment of this emierdiivert pieykespistiter) diveusdting|vabty betisswotetimited to, asthma, adult
respiratozy distress synshitmer-aliargithéRatinstaynsthmauRo-allgitdntinsigEasthma, acute severe
asthma, chronic asthmg,.gJiRical astbma, Rastuingl Asthma. /leiagsinduced asthma, aspirin-sensitive
asthma, exercise-irﬁgug%d_gg}pyme,hggggrg%@lig asfhma, isocapnic | %%?r\(engiltlatio , child-onset
asthma, adult-onset asthina: COUGh-UaTARASTNA, OecUpAIONAT Aethma: Stetoid 18sistant asthma,
seasonal asthma, sea8BHE et g vhin S5 BTaTE GRS BfFYedsBstructive pulmonary
disease, including chraniebiriotéhitisybr efmphysamaspsimenanehypet tersien), mtérstitial lung fibrosis
and/or airsvay inflammatiagangeysiicfibasisnaagdiypgXxia. [0016] In another embodiment compounds
described herein argiused fer.ggating. rhinitis in a mammal. In a further embodiment of this
embodiment, compgunds.gescrib erein are used for treating allergic WO

5010/003120PC TS 9/0"‘3’5%‘5%%&??%% T °‘Fr‘1f‘t‘iesf%%‘n‘? H‘e‘r’q‘?’é‘lli‘rl??.r{?rqw‘%‘f’c IS “Shronic rhinitis,
allergen-induced rhinitf&s ZERHSERE AR THtE Errbnetrhirretmti¥hset rhinitis, occupational
rhinhis, steroid-resigtifit #iidtis, seasonal rhinitis, perennial rhinitis, rhinosinusitis, and rhirtopolyposis.
[0017] Inzanotherr@nmboskmehtiatarmeikeds fotireating chronia ebsirdetive pulmenary disease
comprising 5 gdrinisiering.deheduanmalaticashonae.anaffective. amownt.af g.compound of
Formula (1). In,a 1tggr%he{ie@bog:ilr;ge tggcghisb%sseggtt %prorgic obstructive pulmonary disease includes,
but is not Iimi?ecf!to, chronic bronchitis andior empﬁsyseérerﬁa, pulmonary hypertension, interstitial lung
fibrosis and/or airway inflammation and cystic fibrosis. [0018] In another embodiment are methods for
preventing increased mucosal secretion and/or ed@ma in mammals comprising administering to the
mammal at least once an effective amount of a compound of Formula (I).



[0019] In another embodiment are methods for preventing eosinophil and/or basophil and/or dendritic

cell and/qpgaguiopbil.ARARLMANBEHIEQL TR GahEecruitment comprising administering to the

mammal @@O?erletlve amount of .a compound of Formula (). 151‘,0'020] In another embodiment are
methods for frealing oF BreviERtRG SEdBF AR KBNS FEMIGEE &cleritis, uveitis, allergic
conjunctithfRePRFAE KEraTs cBARTREG PRI oapfP PRI (R dn jumetivitisiosmiptising administering to the
mammal gisteastdnt earrafiestivepamaiatchaicampetiatabhonmeda-iiini 0@ddld In another
embodimgglscamnpesiadsAtiamnulaitlaransedd treat or prevent pain. 20100221 In another
embodim B@rlehmo%thodesctfoltogfd%gger}gin or (t)re%ﬂncgt cute or ftﬂronic grisorders involving recruitment or
activation of tiosmop?ﬁf comprising a minlsflél?lna to the mammal &t 16ast dnce an effective amount ofa
compound of Formula (I). 100231 In another embodiment are methods for treating inflammatory
responses of the skin comprising administeringjfo thég mammal at least once an effective amount of at
least one compound of Formula 25(1). Such{Mponses of the skin include, by way of
example, psoriasis, dermatitis, atopic dermatitis, contact derxmatitis, eczema, urticaria, rosacea, hallow
disorders, collagenoses, Kawasaki Disease, Sjogren-Lar$ yndfﬁome, wound healing and scarring.
In another embodiment are methods for reducing psoriaticiesions in the skin, joints, or other tissues or
organs, comprising administering to the mammal an effgctiyg amount of a compound of Formula (I). In
another embodiment 30are methods for reducing psoriatic lesions in the skin, joints, or other tissues or
organs, comprising administering at least once to the mag‘ﬁmal an effective amount of .a compound of
Formula (1). [0024] In a further embodiment are methods to modulate the immune response to
endogenous or EXx3JerGtsHRtjE el fgrihdrembodiment are methods to treat acute or chronic
allergic reigponsesctie xebeious substanbesitha havedfearingested ssiobhasifoods (e.g., peanuts) or
drugs (e.gonpiasCH i35 BONmsierRidalAat: Miammalens Arugs.enthe kel e
2010/003@&9&9&%(}9%%&?%&Q)OZL%L m‘another embodiment is the use of a compound of
Formula (I) in the manufacture of a medicament for treating an inflammatory disease or condition in a
mammal it WHicrane BRIty Trateayenrts PEmuELEGEarsd P RormibtiestgHe pathology
and/or syRistentS et delungpn epdition intalhebatrrboditment of titsraspaity.the PGD2 pathway
protein is dBRdc dasemoithenioniuirebe pahodimenof-this arbodimantathaiinflammatory disease or

conditionsakestRspitalgnt.sardigvaseulan: arniolifefativediseases. 10026f 'Cardiovascular disease or
conditions,' refers to dis_?ases affecting the_heart or blood vessels or both, including but not limited to:

arthythmid (atlial b} VSRR ST B0l 4Th SF5LL e SR SHY Bt e Lardiac rhythm
distu rban8%'%?7‘?1%%%5?7?8ﬁmmﬁ%ﬁwﬁmwﬁb FRrE R B hREERE difeurysm; Nasculitis,
stroke; pemsear btsstructive arteriopathy of .a limb, an organ, or a tissue; reperfusion injury following
ischemia @hthe braimie anbefiathetargamnostisswuel.endatexiCiosuigical-Rhtiadmaticishock;
hypertensiQRaMalvidlatifle it Aiseass Heakkfallie, abngimal p,@%gggw&sgg%k; vasoconstriction

(includ_ingc%q(qgegosuss%gg%egngvisth {lni%r%{réee : yaggglagn%btﬂg{maht [0 I énmftlggt, Insufficiency limited to a
single organ or 15tissue. 1002 /1 In‘any of the atorerentioned embodiments are further embodiments
in which; Emﬁénéﬁebétﬁg‘%@ﬁﬁ%?tﬁkg@bﬁﬂ%mfé’r’fﬂ%*ﬁﬁ‘?“&ﬁ‘?ninistered to the mammal; andior
(b) the effé¥tide driddiiref eresbmpsarl fsadmmistetidcheralliyttozthie ambinsreaks andfor (c) the effective
amount oftifresedpitaickist AtBye ROuSkyva diinistered dordbRanaminerk) pRear{d)the effective amount

of the 20coRananbe-AdminisisrsdOyinhalasion; Andios (G)ihs, siagivaamouny, of the compound is
administesr%geﬁy nasal administration; or and/or (f) the effective amount of thecompound is
administere ﬂ-y injection to the mammal; and/or (g) The effective amount of the compound is
administef& tbpleangtiesrrhedictetre Nidntiar srrorehyahe efksethas wribisnt BltAa¥Bhpound is
administeredPhyneahthxiaiosid thimistrationcam dicy (i) cthetietfactive dimbenbof dhepeahpound is
25administereshigctpliy trihematbakR028] manyieliheafesementioned.embodiments.gre further

o SN R0 ARSIl Ae A Al s anpggnd g
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further embodiments_in which (1) the ¢ ound I1s administéred once; e compound is
administe?%%?({)p %%%%?nma rrrrl%uf% ol c&?ﬁes (l)é\}/gsr1 & 3P5h 6 Sﬁ%mdﬁif?% i} Coftiiually; or (iv)
continuou®i I K HoB5e i 6[;%%ﬁ%%&’(ﬂﬁﬁéﬁ%@%@?@mbodiments
comprisingfasiiHtipsieos mmstaors ofithe wHeothilicameuntsofting tompoatintkHingiiding further
embodimeins danwhietu{ipthe sompeaisgihisad ministarecanse sail: d@-shegampound is administered
twice dailysi), bepGamBRHNdi.Ad TR isieradincucles hatinclude daily. adminisiration for a period of
time foIIowqgotM&ileast.l gacxnwgggn%@d in.istratio%%thbm%gf?g)ound Is administered in cycles that
oOWe a

include 35daily administration for & perfglgflg)lf‘st%%nf’o LEFT RSP AT des a dose

reduction lllﬁlg rosis end/or airway inflammation and cystic fibrogis, and hypoxia.
[0016] In another embodiment compounds described herein are used for freating rhinitis in a mammal. In a further

embodiment of this embodiment, compounds described herein are used for treating allergic

c 3



the daily amount a compound that is administered. WO 2010/003120PCT/1JS2009/049621 100301
In any of the aforementioned embodiments involving the treatment of P01)2 dependent diseases or
conditions arEduftHgtébodiments comprising administering at least oneP&ddinsoial@gent in addition
to the ariministartion of a compound having the structure of Formula (1). [00311 In any of the
aforementioned embodiments involving the prevention or treatment of inflammation $ are further
embodiments comprising: (a) monitoring inflammation in a mammal; (b) measuring
bronchoconstriction in a mammal; (c) measuring eosinophil and/or basophil and/or dendritic cell and/or

neutrophi andigLmeantS AL mANRes IeStmenL . SemAL () moniarng mucosal

secretion in a mamma e measuring mucosal edema in a mammal CAS (0] jeCtS features

and advantagee B e HS S oIE S R A R B BT BY ) ERti SE FraraTiWvill become
apparent frofhisis fotROATBTIBI AlEerESeHsTBCRRSFEU R bdiardlepstvod, however, that the detailed
description auth theispseificcexamplesraviieamdicating.specific Rmbodipenisamsgienthysvay of
illustration onby,singeyarilsehaNng sandnagidicatignsithindhs sRitl and.scaps, of the instant

disclosure will hec t to those skilled in.the art from.this det iled description. 1$BRIEF
DESCRIPTI(%"K% 63@??@%% ﬁ% %gﬁ’i ll?%lr%s )Iﬁm %seeaéigﬁt ES %Utlég?ngou%ds described
herein. JOO3%} W@ﬁ‘?égﬁ?%ﬁ?ﬁf%@%ﬁﬁv%%%%ﬁ?ﬁﬂ%@%ﬁﬁé HeRfisepdgs1 Figures).
lllustrative exammpleSotoompolnds deseribed herein. 100361 Figures 4. lllustrative examples of
compounds geseribedhere imdtio0é htigures fethusirative elamplesatconpaundrtiescribed
herein. 100381 FiguEes G HiaraliNg: g amples-of componnds deseribed hesein. +00391 Figures 7.
lllustrative exam Iee gllhcompounds delcrlbed herein, 100401 Figures 8.'lllustrative examples of
compounds described herein. DETAILED DESCRIPTION OF THE INVENTION 25(00411
Prostaglandit®lP1(Pemiofs aruslendie aipricterietriomitseerietalbinsyar brapabindenensie B!
cyclooxygenasés amtdpE RR/symthestsr PG B2 ismrodatetiisntasnelisinnachophages and Th2
lymphocytes indespansede 0sadtisste dasaagems well as in response allergic inflammation observed
i diseases SihsnSiAsimR-HINIR ANOARRAICASHIIANIS FX0RRDoURFiHhAk AR B 0 beanchiol
airways elicits m; estpons 'S t at are charac:terlstl 9 acute asth 1 0421 Actlvatlon of DP2 is
associated Wlfﬂm%“l a%(t‘s’“aﬁsdaa“é"ﬁ‘\?ét’ ST TR “mé'(‘)’giﬁop ifs anTﬁ basophils. PGD2binds
to DP2 and nﬁ%’ﬁtf&‘t’é’ﬁ%%ﬂ‘f?‘tﬁf‘t%%%"tﬁ%ﬁgﬁ%?’ "él%%ﬁ’i‘f’e‘ﬁt efevasamspistracellular calcium
levels and redwutiord of Eyrolicc AMP. In Tla lymphocytes, IL4, IL5 and LLI3 cytokine production are also
stimulated by®@BP aetivatiannbhpsencytakinashavebaenimplicateddn ayneesaysibiological actions

including, by @y, o exAmAe. A0l ma? HR'HQQQ&'%%H&%%E{%Q%% fion, alowa, respans ers”}u%’ .

secretion, and eosmophll recrwtrpent brain and central Nervous system,
produced and thought 1o TuRction i pam percep TS AR STaE e TATaR 1B s ues, P01)2 is
produced prirfiEriRy AR eGSR ERhCE PRIEY Setivated mast cells and to a Iesser extent, in
macrophagesttédhdiitiercibtssrbdighper2 (fdiR)idymphoey tefand otherleukogyte skincthercélt, PGD2 is
rapidly metahafized-anghcopyaring ioiathaibaownsiveamaltacioumine uelinguill2? GdeialipPGF2,
13,14-diby dropl SskGiQaR 3R A0l hade @AM ATAPH 2 FA0444. Maskeellderived PGD2 is

produced in high c ncentratlons n response to an allergen challenge. Studies in preclinical species
have observeag R I TSR T W R v@hen%ﬁ%s ap%? & %uous\ig\fSr%?ép‘;ﬁpat%ﬁss? ‘or its
overproductloﬁaﬁeﬁﬁﬂt@éﬁélwe@éﬁetm%émﬁalaﬂm hypistdind tationgl Dlesadincerd elipirerra (flare) and
potentiation chaedeiva-fntrealioracrigimenttisf sosivop hilstamdsilk?odymphoeytessmgodulation of

Th2-cytolcine rastuetinn. RIORSHACORSHCHAN.MARAR T IGGIRNPERGRZ NP AHmAR.SkiRas been
shown taFroduce.aJang lagting a&m@mntqnne@at'%mm gtteqtgat gibsLmedigtars,on induration

and Ieukocyte&r{ltmtratlon meahumcan n and 1o e ance oede ormactilop in rat SE ﬁt is most likely
that these effacte of PE B TKETHoSS 6 t%ner vasoanator proStagaNdin 4 Hlie to an increased
blood flow to t?ﬂ%‘ihfl’arﬂe%lﬂ@é|éﬁbaﬁélfaﬁe%fth@?@tﬂﬂﬁemrﬁ@§’flﬁ%eﬂ§eté’“ﬁ’é‘%éé‘dPat]é?j B reerRmaEn Ry BHYemes
DPI receptor..Altheugh: theise abseivationsnatakerit elaarthat DRbinatiatesthesvascular effects of

PGD2, the capagityobRER2 psovmpia theseallutanchanges asseepteshdih inflammation is not due

to an action o, RR.,:AA46 1 Much o ROLg apERsinflammatory activity is through interaction with DP2.
- DP2 is a 0- 20protein coupled receptor and is typically highly expressed in Th2 lymphocytes,

eosinophils and basophils. DP2activation functions to directly activate and recruit Th2 lymphocytes
and eosinophils. Activated Th2 lymphocytes produce and secrete inflammatory cytolcines including
IL4,and IL13. Despite binding PGD2 with a similaraffinity as DPI, DP2 is not structurally related to DPI
and signals through a different mechanism- the effects of DP2 are mediated through Gi-dependent




25elevation in intracellular calcium levels and reduction in intracellular levels of cyclic AMP. DP2
activation is important in eosinophil recruitment in response to allergic challenge in such tissues as
nasal muco¥e} BEMRIAY airways, and skin. The application of either PGB BHsE@RIE?DP2 agonists
both exacerbate and enhance allergic responses in lung and skin. DP2activation appears to have a
crucial role in mediating allergic responses. The use of antagonists of PGD2 activation of the DP2
30receptor is an approach to treat the inflammatory component of inflammatory diseases or
conditions, respiratory diseases or conditions, allergic diseases or conditions, such as asthma, rhinitis,
and demiatitiﬁozamQxﬂ@:@ﬁhﬁé’ﬁb@.ﬁﬁﬂﬂ@yﬂadﬁs&@é%hﬁmmmBmd&lef(lﬁﬁsrfhimkar(djahame)ﬁhe following

StrUCture OOI? Hgg.!;. %@f@)n%&%ﬁm@p%ﬁnﬂﬂgn%mlm%&{ﬁeHctb@%gen CN OH
CI-C4alicyl, EI Cc:m}fnoroallcy Cl-C4fluoroalkoxy, ClI- C koxy,.or Cl- Ct:4he llcyl; R4 is
-NR"S(= 0)2&%%5“%‘86’)%?«?&?3“232‘?5?%‘}“%?%1? RUPS &" ﬁ(é’f’) °’?ﬁﬁ(eéf%% (R12)(R"),
-NRI3C(=0)Rargitior INRIZCifed)OR e nREsT4E, @F@%Rﬁﬁ’"@}’-@?fﬁ’alé |h@mmgncy|

C3-Cécyeloalleyldmstbstitutat @il nsulrstitute e ﬁhﬁswwaos.&bsﬁﬁuiedq@ﬁmmsmmmmaphthyi, a
Substituted Wﬁg&g\‘g 5-membered heteroaryl, a substituted or unsubstituted 6-membered

heteroaryl, or - ub tituted Orm%;?s”'br%}élé’i@%&aﬁ?@ecﬁ '&&&?@Jg%adc' C6heteroalkyl,
Cl- C6fluoroaﬂ<y 8eyel10a cy “a substituted or unsubstituted ¥ a substituted or
unsubstltutedeﬁéleﬁPﬁ}F’ &‘%‘t’fﬁ@tmf@’d W%ﬁn@fﬁ’%@fﬂﬁt@ﬁ'ﬁé’ﬁzﬁméu F85Rted or =substituted

6-membered:heteroarpladitsGiaueidn HegiigSats ol e tsaBStiHed By FRI3 is H or CI-Cialkyl; or
R" and RI3 atinehad terdbmsameNbaiamiaredaken tegeiherwith teepMratamrtaivehich they are

attached to fa&maﬁa%yla%'w&@qn%ém%aQ%M%Q&ﬂﬁt}@xgrm%gglw%ﬁhebmE%m&00481 For any
and all of the embo m%phtl%ug gilauents can be Se'%%t% from.a;subset of the listed
alternatives. ?fdg'ﬁrfﬂgf—n or exarmple, in son%e embodlments A s H or C3- -C4alkyl. In other

embodiment§ER%& Eﬂqfa‘@ngwméﬁ%ﬁ@ssl’ﬁe?g?ﬁ}@ ERBUITHFRENAINE B 3597501 In some
embodiments;ifissigseifide)arsomelivmifbaraamspsisceeifosdds): igemerabodiments, x is 2
(sulfonejs 10@&lel In some embodiments, R4 is H, F, CI, Br, -OH,CrC4fluoroalkyl, Cl- C4fluoroalkoxy,

or C'-C4a'k01 o) 0 S %m%%@ma&m%&h&h@gye eGSR oG a0t
Cl_czmuoroaamou}l/t o? the compcu Xystmcali} administered to the roammal; and/or (b) the effective

amount of the compound is administered orally to the mammal; and/or (¢) the effective amount of
the compound is intravenously sdministered to the mammal; and/or {d) the effective amount of the

20 compound administered by inhalation; and/or () the effective amount of the compound is
administered by nasal administration; or and/or (f) the effective amount of the-compound is
administered by injection to the mammal; and/or (g) the effective amount of the compound is
administered topicaily {dermal) to the mammal; and/or (h) the effective amount of the compound is
administered by ophthalmic administration; andior (i) the effective amount of the compound is

25 ' administered rectally 1o the marmal.

[0628] In any of the aforementioned embodiments are further embodiments comprising singie

administrations of the effective amount of the compound, including further embodiments ir which
{i) the compound is admintstered once; {ii) the compound is administersd 1o the mammal muliiple
times over the span of cne day; (i} continually; or {iv) continuonsly.

3¢ . [0029] Inany of the aforementioned embodiments are further embodiments comprising multiple
administrations of the effeciive amount of the compound, including further erbodiments in which
(i} the compound is administered onee daily; (i) the compound is administered twice daily; (iii) the
compound is .ad_ministered in cycles that include daily administration for a peried of time followed
by at least 1 day without administration; {iv) the compound is administered in cycles that inciude

35  daily administration fora period of time foliowed by at least | day that inciudes a dose reduction in
the daily amount of compound that is administered.



30100521 In some emhodiments, R" is ClI-Chalky', CrChhaloalkyl, C3-C6eyeloallcyl, a substituted or
unsubstituted phenyl, a substituted or =substituted 5-membered heteroaryl, or -C, -C4alkyl(substituted
or unsubstitNtEPHRERMY [0053) In some embodiments, R" is C1-C6alkyF@CGrES2HAltiay|,
C3-Cé6cycloalkyl, a substituted or unsubstituted phenyl, or -C,-Calkyksubstituted or unsubstituted
phenyl); 100541 In some embodiments, the compound of Formula (I) has the structure of Formula (ID:
ReR4 OH Rit_s(.0)x 5Formula (II). [00551 In some embodiments, R4 is H, F, Cl, Br, -0013, -C113,
-CH2CH3, -CHCII2, -CHF2, -:CF3, - OCHF2, or -0CF3. In some embodiments, 124 is F, Cl, Br, -OCH3,

“CH3, -CH2G i3y GHEHZ: - ClEan ety R 8 OhsBGESiN SOMmE eFreedimenisn 12448 O CHS.
[00561 In some, gmbodiments b@&,%gas%;n%ﬁéégxh:&&g&%@%t%%%%&6@9&9&'ky" Cr.
d I [ or

ditions .
10C60ycloalﬁ 1], a suafgtstltut_e or unsubstituted phenyl, a substitute unsubstituted benzyl, or -ClI-

CaalkyksubAHEH GPATSEHTHY HRERYIHES T REHRE Lhstints, R" is H or -db. In some
embodiment§0R 1 3tk of 0858 rimsomecarvibduimensy R&ite NRESB(-r 26)2R12! iNla12)i1 e 3),
-C(=0)N([R12)6RHBY; et GmB INERARERA) BonidRE kBN R, 0faNRAIG (EQ)0RE2. In some

o R L3 e e e 121113, or
or - = . In some embodim is -C(= - = : .13), or
R 13O TS S B e e %%%3(&%‘%@1%&3& R1>. (20551 I
some embodHiEHETIF & TTeEBaid Rer eBTHEER T S<nBSHBIY or unsubstituted phenyl, or
-C1-Caallcylifeubstiteati atsufmulsstitdtéruskeng] b noswpade mibelinmahtenitiisEr 20Callcyl,
C2-C4hajoalkythresubsti ke sbaind Assiasitifiite thphbenyi Qe 0@ 2aHebisubstitated or unsubstituted

phenyl). In sge.erbRdiments. R d8.6k GhalubanckCohaloalkyl,in spmssmhgdiments, R is
C2-C4alkyl or C%-C4%%|Logl}léyl. In_sorge emhodiments, R" is CI-C6allcyl. In some embodiments,is
odime

Crealkyl. In sémeém ments s CCealk ‘ﬁ.uftﬁmsl%zmg B c(c)(‘:’ﬁrr%%ﬂfksl,nﬁeﬂnls C2-Collcyl. 25100601 In
some embodffaffgiope Yati Re Fesizn reprs of (6T TSRS ST MR TR e C 1-Chalkyl,
C3-Cé6cycloadkiikdan sheastitoradiotetmisidystitotted phenyl, or a substituted or unsubstituted benzyl. In
some embodiments, R12 is CI-C6alkyl or C3- Cocycloalkyl In some embodiments, R12 is CI-C6alkyl.
[00621 IF some embodiments, 1BRIERSESFERAECHIN-CHTEHBIGURIEC113)3, -CH2CF3, a susbtituted or

30unsubstitufeesprrenyds 1ClrGAalledisrsbtt ubed-eridl asdbsiitited phenyl). In some embodiments, It" is
-C112C113, E%j]( 2 o GG QL E HRGERunA063 1,18 somme embodiments, R12 is -CH(CH3)3,

-C(C113)3. -CH2CH(C1142, -CH2C C1-132b cycloprapyl,. cyclobutyl, cyclopentyl, cyclohexyl, a
substituted of’un uﬁ |fﬁl%é§1 hﬁ%%ﬁ‘{ﬁ,ééarn?i%su %ﬂxt‘}é e o%ﬁ%w"s‘?u gﬁﬁﬁ?éd benzyl. In some embodiments,

R12 is -CH(CHY)3Figpes fy 3)3simest PRl $yPPoefiseseedsd 355y clopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, ot Bubistiterte didsS:tivsseysritg rédophesmgt drrosbri éeeinbodiments, R12 is -C(CH3)3, or a
substituted opeessUbgiitstediphenyl.chagomne embodinesntsRi2ds -C(CH3)3. In some embodiments,

R12 is a subgfisfed:ardnsubstied.Riany: nseme emhedineats, R12 is a substituted phenyl,
where the ph%QﬁLi%isubsyt%e mjg‘tfggxg&g%sit}onmlg sﬂosrgeescepegggirigents, R12 is a substituted or
unsubstituteoi p nyﬁu\xf\}ﬁére the substitte pcﬁeﬂy‘ﬁs sushtituted with 1 or 2 groups selected from

haloge_n, -OH, -CN., - to CH3, % é[%gg ; &U&:%W‘gﬁd -0CF3. 100641 In some
embodiments, R6 is -NR13C(=0)Fe andEx is O. In some embodiments, the compound of Formula (1)
or Formdfa (HAPHAS IR Bt ik STbin i ASYH [P RTRITR gpegabolism of arachidonic acid

by cyclooxygenases and PGD, synthases. PGD; is produced by mast cells, macrophages and Th2

lymphocytes in response to local tissue dernage as well as in response allergic inflammation

observed in diseases such as asthma, thinitis, and aiopic dermatitis. Exogenous PGD, appiied o

‘bronchial airways elicits many responses that are characteristic of acute asthma.

30 [0042] Activation of DP; is associated with chemotaxis and activation of Th2 lymphocytes,

eosinophils and basophils. PG, binds 1o DP; and mediates many of its effects through 2 G-

dependent elevation of intraceliutar calcium levels and reduction of cyclic AMP, In Th2

tymphocytes, IL4, ILS and .13 cytokine production are atso stimulated by DP; activation. These

cylokines have been impiicaie‘d in numerous biological actions including, by way of exampie onty,

35 immunoglobulin E production, airway response, mucous secretion, and cosinophil recruitment.

-f-



Formula (lll). 15100651 In some embodiments, R" is -CH2CH3, -CH(CH3)2, -C(CH3)3, or -CH2CF3;
R12is - CH(CF13)2, -C(C113)3. -CH2CH(CH3)2, -CH2C(CH3)3, or a substituted or unsubstituted
phenyl; R13 is H. 100661 In some embodiments, R4 is F, Cl, -OCH3, -CF;, or -0CF3; It" is -C(CH3)3;:
R12 is -C(CH®)3R4%5¥H. 20[0067] In some embodiments, R2 and Rs FF AR H4YEthe same
defintions as R4. [0068] In one aspect, R4 is as defined in Table 1. In one aspect, Rs is as defined in
Table 1one aspect, R2 is as defined in Table I. In one aspect, R11 is as defined in Table . 100691
Any combination of the groups described above for the various variables is contemplated herein.
Throughout the specification, groups and substituents thereof are chosen by one skilled in the 25field
to provide staivie) mMoietiesicnd eompepdssyde0 1] i préuadpad thagm paurds.of f=armula (1) include,
but are not ligaiteglitp thass Aeseiined bhdalNgl pdBhlebafepeh 2R RABAiLRH WTI 1 H H
0013 4-ChlorpBerANNIRRUN 2.0 SR : RS Add LGS 2:2: RIMBHERI GRIQRY I pinp 0 CH2CFS3 486
Iymphocytes and other leukocytes. In the cell, PG, is rapidly metabolized and converted to other
5  downstream effectors including APGJs, 9ul 1pPGF,, l3,i4-—dihydr0-!5-keto~PGDz, and 15-deoxy-
A*MpGD,.
[0044] Mast-celi-derived PGD, is produced in high concentrations in response to an allerpen
challenge. Studies in preclinical species have observed the following features when PGD, is applied
to in vive preparations, or its overproduction is engineered by genetic manipulation: vasodilatation
16 leading to erythema {flare) and potentiation of oedema (wheal), recruitment of eosinophils and Th2
lymphocytes, modutation of Th2-cytokine production, bronchocenstriction.
[0045] Injection of PGD; into huaman skin has been shown to produce a long lasting erythema, to
potentiate the effects of other mediators on induration and Jenkocyte infiltration in human skin and
te enhance oedema formation inrat skin. It is most likely that these effects of PGD,, like those of
15  other vasodilator prostaglanding, are due to an increased blood flow to the inflamed lesion and are,
therefore, most likely to be mediated predominantly by the DP, receptor. Although these
observations make it clear that DP, mediates the vascular effects of PGD;, the capacity of PGD; 10
promote the cellular changes associated with inflammation is not due to an action on DP,.
[0046] Much of PGD,’s pro-inflammatory activity is through interaction with DP,. DP,is a2 G-
20 proiein coupled receptor and is typically highly expressed in Th2 lymphocytes, eosinophils and
basophils. DP; activation functions to directly activate and recruit Th2 lymphocytes and eosinophils,
Activated Th2 lymphocytes produce and secrete inflammatory cytokines including 104, IL5, and
IL13. Despite binding PGD, with a similar affinity as DP, DP; is not structurally related to DP, and
signals through a different mechanism- the effects of DP; are mediated through Gi-dependent
25  elevation in intracellular calcium levels and reduction in intracellular levels of eyclic AMP. DP,
activation is important in eosinophil recruitment in response to aliergic challenge in such tissues as
nasal mucosa, bronchial airways, and skin. The application of either PGD; or selective DP; agonists
both exacerbate and enhance allergic responses in lung and skin, DP, activation appears to have a
cructal role in mediating allergic responses. The use of antagonists of PGD, activation of the DP,
30 receptor is an approach to treat the inflammatory component of inflammatory diseases or conditions,
respiratory discases or conditions, allergic diseases or conditions, such as asthma, rhinitis, and
dermatitis, among others. .
Compounds

(6047} Compounds of Formula (I) have the following structure:



3 H H OCH3 3-Benzyl-ureido o cH2cF3 535 4 H H OCHS3 4-Chloro-benzoylamino 0 4-Chlorophenyl
569 5 H H OCH3 2,2-Diethyl-propionylamino 0 4-Chlorophenyl 515 6 H H OCH3 3-Benzyl-ureido 0

4-Chlorophenyl 564 7 HH -
WO 2010/003120 PCT/US2009/049621

6 R4
R SN o
.0 < ORA
RY1—8(=0),
Formula (D

wherein,

R* is H or C;-Cgatkyl;

5 R'is H, halogen, -CN, -OH, C,-Caalkyl, C,-C.fluoroalkyl, C,-Caflucroalkoxy, C;-Csalkoxy,
or C;-Caheteroalkyl;

R®is -NRZS(=0)R", -S(=0;NRR"), -NR*HR"), -C(=0)NR)R"), -
NHC(=0NR)(R"™), -NRPC(=0)R", or -NR"*C(=0)OR";
R'is Ci-Ceaikyl, Ci-Cshaloalkyl, Ci-Ciheterpalkyl, Ci-Ceoycloatkyl, a substituted or
10 unsubstituted phenyl, a substituted or unsubstituted naphthyi, a substituted or
unsubstituted 5-membered heteroaryl, a substituted or unsubstituied 6-membered
_ heteroaryl, or -C,-Cealkyl-(substituted or unsubstituted phenyl);
R?is Cr-Cealkyl, C-Csheteroalkyl, C-Cefluoroalkyl, C3-Ceeycloalkyl, a substituted or
unsubstituted phenyl, a substituted or unsubstituted naphthyl, a substituted or
15 " unsubstituted benzyl, a substituted or unsubstituted 6-membered heteroaryl, or -C;-
Calkyl-(substituted or unsubstituted phenyl);
R% is H or C;-Caalkyl; or
R" and R" attached 1o the same N atom are taken together with the N atom to which they
are attached 1o form a substituted or unsubstituted C,-Csheterocycloalkyt;
20 xis0,1,0r2,
' [0048] For any and all of the embo&hnents, substituents can be selected from among from a subset
of the listed alternatives.
10049] For example, in some embodiments, R* is H or Ci-Caalkyl. In other embodiments, R is H,
-CHjs, or -CH,CH;. In some embodiments, R* is H.
25 10050} In some embodiments, X is § (sulfide). In some embodiments, x is 1 (sulfoxide). In some
embodiments, x is 2 (suifone).
10051 In some embodiments, R* is H, F, CI, Br, -OH, Cy-Caalkyl, C,-Cyfluoroalkyl, C;-
C.fluoroalkoxy, or Ci-Caalkoxy. In some embodiments, R* is F, Ci, Br, -OH, Cy-Cqalkyi, C;-
Cafluorvalkyl, Cy-Cefluorpalkoxy, or C;-C,alkoxy.
30 (0052} Insome embodiments, R' is C,-Cealkyl, Ci-Cshaloalkyi, C3-Cecycloalkyl, a substituted or
unsubstituted phenyl, a substituted or unsubstituted 5-membered heteroaryl, or C,-Caalkyl-
(substituted or unsubstituted phenyl).



OCH3 2,2-Dethyl-propionylamino 0 ten-Butyl 460 8 H.-H 0C113 4-Chloro-benzoylamino 0 ten-Butyl 515
9 H H 0C113 2,2-Dimethyl-propionylamino 0 Isopropyl 446 10 11 H OCH3

2,2-Dimethyl-propionylarnino 2 Isopropyl 478 11 - OCH322 Dimethyl-propion Iérnmo 1
yW% 24?10/03/3129 Propy y-p PngU¥2009/049621

[0853} In some embodiments, R' is C-Cealkyl, C;-Cshaloalkyl, C3-Cecycloalkyl, a substituted or
unsubstituted phenyl, or -C;-Cialkyl-(substituted or unsubstituted phenyl);
10654; In some embodiments, the compound of Formula (I} has the structure of Formula (II):

Deaas:

R1'—8(=0},
5 Formula (IT}.
{00551 In some embodiments, R is H, ¥, Cl, Br, -OCH;, -CH;, -CH,CH,, -CHCH,, -CHFE;, -CF;, -
OCHE,, or -OCF,. In some embodiments, R* is F, Cl, Br, -OCH,;, -CH,, -CH,CH,, ~CHCH,, -CHF,,
-CF;, -OCHF,, or -OCF,. In some embodiments, R? is -OCH,.
[0056] In some embodiments, R is C-Cgalkyl, C-Cihieteroalkyl, C,-Cgfluoroaltkyl, Cs-

10 Cseyoloalkyl, a substituted or unsubstituted phenyl, a substituted or unsubstituted benzyl, or -C)-

Caalkyl-(substituted or unsubstituted phenyl).

[0057] In some embodiments, R" is H or—CHs. In some embodiments, R" is H.

[0058) In some embodiments, R® is -NRPS(=0),R", -NR*)(RY), -C(=0)N(R*)R™), -
NHC(E=ONERDRD), -NR*C(=0)R", or NR"C(=0)OR". In some embodiments, R® is -

15 NERZUR™), -C=OMNERDR™, -NHCEOINRHR™), -NRPC=O)R Y, or -NREC(=0)OR™. In
some embodiments, R® is -C=OINR R, -NHC=0RHRRY, or -NRPC(=0)R”. Insome
embodiments, R® is -C{=0)N(R *}(R"), or -NR"*C(=0)R".

[0059] In some embodiments, R'' is C;-Cealkyl, C;»C;;ha!calkyt, a substituted or unsubstituted
phenyl, or -C,-Caalkyl<(substituted or unsubstituted phenyl). In some embodiments, R* is C,-

20 Caalkyl, C;-Cyhaloalkyl, a substituted or unsubstituted phenyl, or -C,-Caalkyl-{substituted or
unsubstituted phenyl). In some embodiments, R!! is C-Cralkyl or C-Cyhaloalkyl. In some
embodiments, R'" is Cp-Caalky! or C;-Cihaloalkyl. In some embodiments, R!' is C,-Cyalkyl. In
some embodiments, R"' is C,-Caalkyl. In some embodiments, R" is C;-Cgalkyl. In some
embodiments, R' is C,-Cqalkyl.

25 [0060] Insome embodiments, R® is -NR¥C(=O)R",

[0061} In some embodiments, R'* is C,-Cgalkyl, C;-Cseyeloalkyl, a substituted or unsubstituted
phenyl, or a substituted or unsubstituted benzyl. In some embodiments, R'Z is C,-Cealkyl or Cs-
Cseycloalkyl In some embodiments, R' is Cy-Cealkyl.

16062] In some embodiments, R is -CH,CH;,, -CH{CH;),, -C(CH;);, -CH;CF,, 2 susbtituted or

30  unsubstituted phenyl, -C,-Csalkyl-(susbtituted or unsubstituted phenyl). In some embodiments, R"'
is ~CH,CH;, -CH(CH;},, -C(CH,);, or -CH,CF,.



Isopropyl 462 12 H H OCHS3 2,2-Dimethyl-propionylamino 2 CH2CF1 518 13 H H OCH3
3-Benzyl-ureido o tert-Butyl. 509 14 1-1 H OCHS3 Cyclopropaneearbonyl-amino 0 CH2CF3 470 15 H H

OCH3 1sobutyrylamino-0 CH2CF3 472 16
WO 2010/003120 - PCT/US2009/049621

16063] In some embodiments, R™ is <CH(CH;}s, -C{CH;)s, ~-CH,CH(CH,),, -CHC(CHa)s,
eyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, a substituted or unsubstituted phenyl, or a
substituted or unsubstituted benzyl. In some embodimenis, R7is ~CH(CHy),, -C(CHg);, -
CH,CH(CH,),, -CH;C(CHs)s, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or a substituted or
s unsubstituted phenyl. In some embodiments, R is -C(CHa)s, or a substituted or unsubstituted
phenyl. In some embodiments, R is -C(CHj). In some embodiments, R' is a substituted or
unsubstituted phenyl. In some embodiments, R" is a substituted phenyl, where the phenyl is
substitnted inthe 4-position. In some embodiments, R" is a substinted or unsubstituted phenyl,
where the substituted phenyl is susbtituted with I or 2 groups selected from halogen, -OH, -CN, -
10 CH;, -CH,CH,, -CF;, -OCH;, -OCH,CHj,, and -OCF;.
{0064] In some embodiments, R® is ~NR”C(=O)R’2 and X is 0. In some embodiments, the
compound of Formula (I} or Formula {II) has the structure of Formula (HI):

R13
R1H('E'l R4
O m
o OH
'R“""""S

Formula (LI}
15 10065} In some embodiments, R is <CH,CHj, -CH(CHs)s, -C(CHa)s, or -CH;CFy; R is -
CH(CH,),, -C{CHj}3, “CH;CH{CH,),, -CHyC(CHjs)s, or a substituted or unsubstituted phenyl; R"is
H. .
[0066] In some embodiments, R is F, Cl, -OCH;, -CF;, or ~OCFs; R¥ is -C(CHs)s; R' is -C(CH:);
R"is H.
20 {0667] In some embodiments, R? and R’ in Table | have the same defintions as R'.
[0068] In one aspect, R is as defined in Table 1. In one aspect, R® is as defined in Table 1. In one
aspect, R is as defined in Table |, In one aspect, R"' is as defined in Table 1.
[6069] Any combination of the groups described above for the various variables is contemplated
herein. Throughout the specification, groups and substituents thereof are chosen by one skilled in the
25 field to provide stable moieties and compounds.
{6070 In one aspect, compounds of Formula (T include, but are not limited to, those described in
Tabie 1:
Table 1:

-10-



H H 00113 3,3-Dimethyl-butyrylarnino 0 CH2CF3 500 17 H H OCH3 4-Chloro-benzoylamino o Phenyl
533 18 H H OCH3 4-Chloro-beraoylarnino OH | 0 Benzyl 546 19 H H OCH3 4-Chloro-benzoylamino O
5-methyl- [1,3,41thiadiazol-2-y1 554 20 H

WO 2010/003128 PCT/US200%9/049621
R3
RY R4 R2
O OH
R1-8(=0),
Cmpd#|R°*IR°| R’ R’ X R M+H
1 Hi{ H | OCH, 4-Chlore-benzoylamino 0 CH,CF, 540
2 H: H | OCH, 2,2-Ihmethyl-propionylamine 0 CH,CF, 486
3 Hi B | OCH; 3-Benzyi-ureido Y] CH,CF, 535
4 Hi H | OCH; 4-Chloro-benzoylamino 0 4-Chlorophenyl 569
5 Hi H i OCH, 2,2-Dimethyl-propionylamino 0 4-Chlorophenyl 515
6. H| H | OCH, 3-Benzyl-ureido 0 4-Chloropheny! 564
7 H{ H! OCH, 2,2-Dimethyl-propioaylaming o tert-Butyl 460
8 H| H | OCH; 4-Chloro-benzoylamino 0 fert-Butyl 51§
9 Hi H | OCH, 2,2-Dimethyi-propionylaming 0 Isopropyl 446
10 [|HI H ! OCH; 2,2-Dimethyl-propionylamino | 2 Isopropyl 478
il 'Hj| H ! OCH, 2.2-Dimethyl-propionylamino i Isopropyl 462
12 Hi H 1 QCH; 2,2-Dimethyl-propionyiamino 2 CH,CF, 518
13 Hi H | OCH; 3-Benzyl-ureido 0 tert-Butyl 500
i4 Hi H | OCH, Cyclopropanecarbonyl-amino o CH,CF: 470
15 H} H § OCH,4 Isobutyrylaming 0 CH,CF,4 472
16 tH| H | OCH; 3,3-Dimethyl-butvrylamino 0 CH,CF, 500
17 jHi H | OCH; 4-Chloro-benzoylamino 0 Phenyl [ISI%I%I}
18 H| H | OCH, 4-Chloro-benzoylamino 0 Benzy! {I\SﬁIG-I}
. 5-methyl-
19 [H| H | OCH; 4-Chloro-benzoylamine 0 (1,3.4]thiadiazol-2-y} 554
. 522
20 |H| H | OCH, 4-Chloro-benzoylamino 0 Isopropyl [M+Na]
2] H| H | OCH, 4-Chioro-benzoylamino i Isopropyi 516
22 H| H |} OCH;: 4-Chioro-benzoylamino 2 Isopropyl 332
. 548
23 H| H i OCH, 4-Chloro-benzoylamino 1 Phenyi [M-H]
24 H| H | OCH; 4-Chlero-benzoylamino 2 Phenyl [32:1}
25 H| H | OCH, C(=0)NHCH,;CH, 0 Isopropyl 418
26 H| H ; OCH, 4-Chloro-benzylearbamoyl 0 Isopropyl 514
27 H| H | OCH; |2-{4-Fluoro-phenyl)-ethylcarbamoyl| 0 Isopropyl 512
28 H| Cl H 2, 2-Dimethyl-propionylamino 0 CH,CF, 490
29 H} Cl H 2,2-Dimethv]-propionylamino 2 CH,CF, 522
30 H| Cl H 2,2-Dimethyl-propionylamino 0 Isopropyl 451
31 H|Cl H 2,2-Dimethyl-propionylamino 2 Isopropyl 482
a2 H|CEK H 2,2-Dimethyl-propionyvlaming 0 CH,CF, 524
33 H |CF, H 2,2-Dimethyl-propionylamine 2 CH,CF, 556
3¢ |H| H | ocH, | (@2Dimethyl-propionyl)-methyl- | CH,CF, 500
35 H| H | OCH, Cyclopropanecarbonyl-amino ] teri-Butyl 444

<11



H OCH3 4-Chloro-benzoylamino 0 ,Isopropyl 522 [W-Nal 516 21 H H 0C113 4-Chloro-benzmilamino |
Isopropyl 22 H H OCFI3 4-Chloro-benzoylamino 2 Isopropyl 532 23 H H OCH3 '
4-Chloro-benzoylatnino 1 Phenyl 548 24 H H

WO 2610/003120 PCT/US2009/049621
Copd#RI[® | R B x R" M+H

36 [H{ H | OCH; Iscbutyrylamino 0 tert-Butyl 446
37 H] H | OCH; 3,3-Dimethyl-butyrylamino 0 tert-Buty! 474
38 |H]iH | OCH, 2-Oxo-oxazolidin-3-y! 0 CH,CF, 472
3 |H| B | OCH, tert-Butylcarbamoyl Y tert-Butyl 460
40 H| H ! OCH; 2-Qxo-2-phenyl-ethylcarbamoyl | 0 fert-Butyl 522
st |ulu|ocy |G F‘“;"‘h‘;f;fg;é;dme‘hy‘ 0 tert-Butyl 554
42 H| H | OCH, Piperidine-1 -carbonyl 0 tert-Butyl 472
43 H! H | QOCH; | 6-Methoxy-pyridin-3-ylcarbamoyl | 0 tert-Butyl S1l
44 Hi H | OCH; 2,2,2-Triflucro-ethylcarbamoy! 0 fert-Butyl 508
45 11| H | OCH, Isopropyl-methyl-carbamoyl 0 tert-Butyl 450
46 Hi H | OCH, 2,2-Dimethyl-propylearbamoyl 0 tert-Butyl 474
47 |H{Cl H 2. 2-Dimethyl-propionylamino 0 tert-Butyl 464
48 Hid H 2,2-Dimethyl-propionylamine 2 tert-Butyl 496
49 H| H . OCHF, 2,2-Dimethyl-propionylaminc Q CH,CF; 522
50 HI| H { OCHF, 2,2-Dimethyl-propionylamino 2 CH,CF, 554
51 |HI H| CH, 2,2-Dimethyl-propionylamino 0 CH.CF 470
52 iH| H Cl 2,2-Dimethyl-propionylamino 0 Isopropyl 450
53 HiH Cl 2,2-Dimethyl-propionylamino 0 CHLCF, 490
54 H [CF; H 2,2-Dimethyl-propionylamino Y Isopropyl 484

55 H| H |CH=CH,| 22-Dimethyl-propionylamino 0 CH,CF, 482
56 {H| H |CH,CH;| 22-Dimethyl-propionylamino 0 CH.CF, 484
57 {H| H | OCH; 2-Oxo-imidazolidin-1-y1 0 CH,CF, 471
58 |H| H | OCH; 4-Benzoylamino 0 zer{-Butyl 480
59 |H|H Cl 2,2-Dimethyl-propionylamine O tert-Buty] 464

60 |HI H Cl 4-Chloro-benzoyviamino 0 tert-Butyl 518
61 H{ H Cl Isobutyrylamine 6 tert-Butyl 450
62 H{ H | OCH; 3-Fluoro-benzoylamino 0 terr-Butyl 498
63 H| H | OCH; 4-Fluoro-benzoylamino 0 tert-Butyl 498
64 H| H | OCH, 2-Fluoro-benzoylamino 0 tert-Butyl 498
65 HI H | OCH, 2,4-Dichloro-benzoylamino 4 tert-Butyl 549
66 Hi H | OCH; 3,5-Dichloro-benzoylamino ¢ teri-Butyl 549
67 H| H | OCH, 3,5-Diflucro-benzoylamino 0 1ert-Butyl 516
68 |H| H | OCH, | 3-Trifluoromethyl-benzoylamine | 0 CH,CF, 574
£9 H| H | OCH, 4-Triflupromethyl-benzoviamine | § CH.CF, 574
70 Hi H OCH {Pyridine-3-carbonyl)-amino 0 CH,CF,y 507
71 Hi H: OCH; (Pyridine-4-carbonyl)-amino 4 CH,CF, 507
72 |H|H | ocn, | SDmethylaminonaphthalene-1- | o gy, 609

- sulfonylamino

73 Hi B | OCH, 2,2-Dimethyl-propionviamino 1 tert-Butyl
74 HiH | OCH; 2,2-Dimethyl-propionylamino 2 teri-Butyl
75 Hi{ H OH 2,2-Dimethyl-propionviamino 4 tert-Butyl
76 Hi{ H OH 2,2-Dimethyl-propionyviamino 1 tert-Butyl

Further Forms of Compounds

[0071] Incertain embodiments, compoutds of Formula (I) are prepared as pharmaceutically
acceptable salts by reacting the free base form of the compound with a pharmaceutically acceptable
5  inorganic or organic acid, including, but not limited to, inorganic acids such as hydrochloric acid,

hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid metaphosphoric acid, and the like; and
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O0CH3 4-Chloro-benzoylamino 2 Phenyl 564 [M-1-11 418 25 H H OCH3 C(=0)NHCH2CH3 0 Isopropyl
26 H H OCH3 4-Chloro-benzylcarbamoyi 0 Isopropyl 514 27 H H OCH3

1228 HCIH -
2-(4-Fluoro- a}%egﬁ)g)m%? ﬂlearbamoyl Isopropyl 5 POT/US2000/049621

organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid,
glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric
acid, p-toluenesuifonic acid, tartaric acid, trifluoroacetic acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, arylsulfonic acid, methanesulfonic

5  acid, ethapesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid, 2-naphthalenesulfonic acid, 4-methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic
acid, 4,4’-methylenebis-(3-hydroxy-2-ene-1 -carboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, laury! sulfuric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid, and muconic acid.

19 [0072] Pharmaceutically acceptable salts are also obtained by reacting a compound of Formula (F)
with a base to form a salt such as an ammonium salt, analkali metal salt, such as a sediumor a
potassium salt, an alkaline earth metal salt, such as a calcium or a magnesium salt, a salt of organic
bases such as dicyclohexylamine, N-methyi-D-glucamine, tris(hydroxymethyl)methylamine, and
salts with amino acids such as arginine, lysine, and the like.

15 [0073] Inother embodiments, compounds of Formula (I) are prepared as 2 pharmaceutically
acceptable salts by reacting the free acid form of the compound with a pharmaceutically acceptable
inorganit or organic base, including, but not limited to organic bases such as ethanolamine,
diethanolamine, tricthanolarmine, tromethamine, N-methylglucamine, and the like, or with an
inorganic base such as aluminum hydroxide, calciur hydroxide, potassium hydroxide, sodium

20 carbonate, sodium hydroxide, and the like.

[0074] Reference to a pharmaceutically acceptable salt includes the solvent addition forms or
crystal forms thereof, particularly solvates or polymorphs, Solvates contain either stoichiometric or
non-stoichiometric amounts of a solvent, and are optionally formed during the process of
crystallization with pharmaceutically acceptable solvents such as water, ethanol, and the like.

25  Hydrates are formed when the solvent is water, and alcoholates are formed when the solvent is
aleohol. Solvates of compounds of Formula (1) are conveniently prepared or formed during the
processes described herein. By way of example only, hydrates of compounds of Formula (1) are
conveniently prepared by recrystallization from an aqueous/organic solvent mixture, using organic
solvents including, but not limited to, dioxane, tetrahydrofuran, ethanol, or methanol. In addition,

30 the compounds provided herein can exist in unsolvated as well as solvated forms. In general, the
solvated forms are considered equivalent to the unsolvated forms for the purposes. of the compounds
and methods provided herein.

{0075] In some embodiments, compounds of Formula (T} are prepared as prodrugs. A “prodrug”
refers to an agent that is converted into the parent drug in vivo.

35 [0076] In yet another embodiment, the compounds of Formula (I) POSSEss One or more

stereocenters and each center exists independently in either the R or S confi guration. The

« 3.



2,2-Dimethyl-propionylamino 0 CH2CF3 490 29, H CI H 2,2,-Dimethy)-propionylaminc_) 2 0112_CF3 522
30 H CI H 2,2-Dimethyl-propionylamino 0 Isopropyl 451 31 H CI H 2,2-Dimethyl-propionylamino 2

Isopropyl 482 32 H CF3 H 2,2-Dimethyl-propionylamino 0 NCH2CF3
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compounds presented herein include all diastereomeric, enantiomeric, and epimeric forms as well as
the appropriate mixtures thereof. Stereoisomers are obtained, if desired, by methods such as, the
separation of stereoisomers by chiral chromatographic columns or stereoselective synthesis.

{0077] The methods and formulations described herein include the use of N-oxides (if appropriate),
crystalline forms (also known as polymorphs), or pharmaceutically acceptable salts of compounds

having the structure of Formula (I), as well as active metabolites of these compounds having the

same type of activity. In some situations, compounds exist as tautomers,

[(0978] In some embodiments, the compounds described herein exist as tautomers. All tautomers are
intended to be within the scope of the molecular formulas described herein.

10079} In some embodiments, compounds described herein are isotopically-labeled, which are
identical to those recited in the various formulae and struchures presented herein, but for the fact that
one or more atoms are replaced by an atom having an atomic mass or mass number different from
the atomic mass or mass number usually found in nature. In some embodiments, one or more
hydrogen atoms are replaced with deuterium. In some embodiments, metabolic sites on the
compounds deseribed herein are deuterated. In some embodiments, substitution with deuterium
affords certain therapeutic advantages resulting from greater metabolic stability, such as, for
example, increased in vivo half-life or reduced dosage requirements.

Definitions

[0080] Unless otherwise stated, the following terms used in this application, including the
specification and claims, have the definitions given below, It must be noted that, as used in the
specification and the appended claims, the singular forms “a,” “an™ and “the” include plural
referents unless the context clearly dictates otherwise, In this application, the use of “or” or “and”
means “and/or” unless stated otherwise. Furthermore, use of the term “including” as well as other
forms, such as “include”, “includes,” and “inchided,” is not limiting.

[0081] *“Alkoxy” refers to (allyl)O-, where alkyl is as defined herein.

[0082] “Alkyi” refers to an aliphatic hydrocarbon group. The alkyl,may be saturated or unsaturated.
In one aspect, alkyl groups are seiected from methyl, ethyl, propyl, iso-propy!, n-butyl, iso-butyl,
sec-butyl, t-butyl, pentyl, and nec-pentyl. y

[6083] “Cycloalkyl” refers to a monocyclic aliphatic, non-aromatic radical, whercin each of the
atoms forming the ring (i.e. skeletal atoms) is a carbon atom. Cycloalky! groups include, for
example, cyclopropyl, cyclobutyl, eyclopentyl, and cyclohexyl.

[0084] “Halo”, “halogen” or “halide” means fluoro, chloro, bromo or iodo.

[0085] “Fluoroalkyl” refers to an alkyl in which one or more hydrogen atoms are replaced by a
fluorine atom. In one aspect, a fluoroalkyl is selected from —CF,, -CHF,, -CHF, -CH,CFyand -
CECF,. ' '

{6086] “Fluorcalkoxy” refers to {fluoroalkyl}O-, where fluoroalky} is as defined herein.

14 -



524 33 H CF3 H 2,2-Dimethyl-propionylamino 2 CH2CF3 556 34 H H OCH3
(2,2-Dimethyl-propionyl)-methyl- amMo 0 CH2CF3 500 35 H.H OCR, Cyclopropanerarbonyl-amino 0

ten-Butyl 444 WO 2010/003120PCT/US2009/049621 Cmpdit R"
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{6087 “Heteroalky!” refers to an alkyl group in which one or more skeletal atoms of the alkyi are
selected from an atom other than carbon, e.g., oxygen, ‘nitrogcn, sulfur, phosphorus or combinations
thereof. In one aspect, heteroalkyl refers to an alky! group in which one of the skeletal atoms of the
alkyl is oxygen, nitrogen, or sulfur. In another aspect, heteroalkyl refers to an alky! group in which
5  one of the skeletal atoms of the alky} is oxygen.
j6088] A “heterocycloalkyl” refers to a cycloalkyl group that includes at least one heteroatom
selected from nitrogen, oxygen and sulfur. A heterocycloatkyl is a 5-membered ring or 2 6-
membered ring. 1n some embodiments, a heterocycloalky] includes at least one N atom in the ring.
Heterocycloalkyls include oxazolidinonyl, pyrrolidinyt, tetrahydrofuranyl, tetrahydrothienyl,

10 tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl, morpholiny], thiomorpholinyl, and
piperazinyl.

{0689} ‘*‘3-Membered heteroaryl” include imidazolyl, pyrazolyl, triazolyl, tetrazolyt, furyl, thienyl,
isoxazoiyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, oxadiazolyl, thiadiazotyl, and furazanyl. In one
aspect, a heteroaryl contains 0-3 N atoms,

15 10090] “6-Membered heteroaryl” includes pyridinyl, pyridazinyl, pyrimidinyl, pyraziny] and
triazinyl.

{0691} The term “optionally substituted” or “substituted” means that the referenced group may be
substituted with one or more additional group(s) individually and independently selected from
halogen, -OH, -CN, C;-Cjalkyl, Cy-C,fluoroalkyl, C,-Cqalkoxy, Ci-Csfluoroalkoxy, -NH,, -NH(C,-

20 Caalkyl), -N {Cy-Caalkyl)s, and C-Ciheteroalky!. In some cases, the referenced substituted group is
substituted with 1 or 2 of the aforementioned groups. For example, in some embodiments, a
referenced substituted group is substituted with at least one group selected from halogen, -OH, -CN,
-CHj, -CH,CH,, -CF;, -OCH;, -OCH-CH;, and -OCF;,

{0092} A “metabolite” of a compound disclosed herein is a derivative of that compound that is

25 formed when the compound is metabolized. The term “active metabolite” refers to a biologically
active derivative of a compound that is formed when the compound is metabolized.

{00931 “PGD;-dependent” refers to conditions or disorders that would not occur, or would not
occur to the same extent, in the absence of PGDs, “PGD;-mediated” refers to refers to conditions or
disorders that might occur in the absence of PGD, but can occur in the presence of PGD,.

30 (06%4] “Effective amount” or “therapeutically effective amount,” as used herein, referto a
sufficient amount of an agent or a compound being administered which will relieve to some extent
one or more of the symptoms of the disease or condition being treated. An appropriate effective
amount in any individual case may be determined using techniques, such as a dose escalation study.
0895] The terms “treat,” “treating” or “treatment,” as used herein, include alleviating, abating or

35 ameliorating a disease or condition symptoms, preventing additional symptoms, ameliorating or

preventing the underlying metabolic causes of sympioms, inhibiting the disease or condition, e.g.,
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M+H 36 H H OCH3 Isobutyrylamino O tert-Butyl 446 37 H H 0013 3,3-Dimethyl-butyrylamino O |
ten-Butyl 474 38 H H OCH3 2-0x0-0xazolidin-3-yl 0 CH CF 21 472 39 H H OCHa3 tert-Butylcarbamoy!l

0 ten-Butyl 460 40
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arresting the development of the disease or condition, relieving the disease or condition, causing
regression of the disease or condifion, relieving a condition caused by the disease or condition, or
stopping the symptoms of the disease or condition either prophylactically and/or therapeutically.
{0096] The term “subject™ or “patient™ encompasses mammals and non-mammals. In one aspeet,
5 the “subject” or “patient” is a mammal. In one embodiment, the mammal is a human,
Pharmaceutical Composition/Formulation
10097] Suitable routes of administration inchade, but are not limited to, oral, intravenous, rectal,
aerosol, parenteral, ophthalmic, pulmonary, transmucosal, transdermal, vaginal, otic, nasal,
intramuscular injection, subcutaneous injection, and topical administration. In addition, by way of

10 example only, parenteral delivery includes inmamuscular, subcutaneous, inlravenous, intramedullary
injections, as well as intrathecal, direct intraventricular, intraperitoneal, intralymphatic, and
intranasal injections,

[0098] In certain embodiments, a compound as described herein is administered in a local rather
than systernic manner. In other embodiments, the compound as described herein is provided in the

15 form of a rapid release formulation, in the form of an extended release formulation, or in the form of
an intermediate release formulation. In yet other embodiments, the compound described herein is
administéred topically. |
10099] In some embodiments, the compounds described herein are formulated into pharmaceutical
compositions. In specific embodiments, pharmaceutical compeositions are formulated in a

20 conventional manner using one or more physiologically acceptable carriers comprising excipients
and auxiliaries which facilitate processing of the aciive compounds into preparations which can be
used pharmaceutically, Proper formulation is dependen: upon the route of administration chosen.
Any pharmaceutically acceptable techniques, carriers, and excipients are used as suitable to
formutate the pharmaceutical compositions described herein: Remington: The Science and Practice

25 of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995); Hoover, John E.,
Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; Liberman,
H.A. and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y.,
1980, and Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott
Williams & Wilkins!999). '

30 {60106} A pharmaceutical composition refers to a mixture of a compound of Formula (I} with other
chemical components, such as carriers, stabilizers, diluenis, dispersing agents, suspending agents,
thickening agents, and/or excipients. In certain embodiments, the pharmaceutical composition
facilitates administration of the compound 10 a2 mammal.

{00101} In some embodiments, compounds described herein are fonmulated for oral administration.

35 The compounds described herein are formulated in oral dosage forms that include, by way of
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H H OCH3 2-0xo-2-phenyl-ethylcarbamoyl 2-(4-Fluoro-phenyl)-1,1-climethyl- ethylcarbamoyl 0 0
ten-Bu | ten-Butyl 522 554 41 H H OCR, 42 H H OCHS3 Piperidine-I-carbonyl O ten-Butyl 472 43 H H

OCH3 6-Methox -(E)/%/ridin-?a-ylcarbamoyl 0 ten-Butyl
WO 2010/003120 PCT/US2009/649621

example only, tablets, powders, pills, dragees, capsules, Hguids, gels, syrups, elixirs, slurries,
suspensions and the like.
{00102} In one embodiment, compounds {)f Formula (l’) are formulated in an aqueous solution. In
specific embodiments, the aquecus solution is selected from, by way of example only, a

5  physiologically compatible buffer, such as Hank's solution, Ringer's solution, or physiological
saline buffer.
{60103} In other embodiments, compounds of Formula (I} are formulated for transmucosal
administration. In specific embodiments, transmucosal formulations include penetranis that are
appropriate to the barrier to be permeated.

10 100104) In still other embodiments wherein the compounds described herein are formulated for other
parcaieral injections, appropriate formulations include agueous or nonagueous solutions.

{80105] In certain embodiments, pharmaceutical preparations for oral use are obtained by mixing
one or more solid excipient with one or more of the compounds described herein, optionally
grinding the resulting mixture, and processing the mixture of graﬁul&s, after adding suitable

15 auxiliaries, if desired, 1o obtain tablets or pills. Suitable exéipients are, in particular, fillers such as
sugars, including lactose, sucrose, mannitol, or sorbitol; celiulose preparations such as: for example,
maize starch, wheat starch, rice starch, potato starch, gelatin, gt.un tragacanth, methylcellulose,
microcrystaliine cellulose, hydroxypropyimethyleelluiose, sodium carboxymethyleellulose; or others
such as: polyvinyipyrrolidone (PVP or povidone) or calcium phosphate, In specific embodiments,

20  disintegrating agents are optionally added. Disintegrating agents inciude, by way of exampie only,
cross-linked croscarmellose sodium, polyvinylpyrrolidone, agar, or alginic acid or a sali thereof such
as sodiumn alginate.

{00106] Oral dosage forms alse include push-fit capsules made of gelatin, as well as soft, sealed
capsules made of gelatin and a plasticizer, such as glycerol or sorbitol. In épeciﬁc-cmbodiments,

25  push-fit capsules contain the active ingredients in admixture with one or more filler. Fillers include,
by way of example only, lactose, binders such as starches, and/or lubricams such as talc or
magnesiwm stearate and, optionally, stabilizers. In other embodiments, soft capsules contain one or
more active cornpound that is dissolved or suspended in a suitable liquid. Suitable liquids include,
by way of example only, one or more fatty oil, liquid peraffin, or liquid polyethylene glycol. In

30  addition, stabilizers are optionally added.

[00187] In still other embodiments, the compounds of Formula (1) are administered topically.
Topically administrable compositions include solutions, suspensions, lotions, gels, pastes, medicated
sticks, balms, creams or ointments,

[00108] In other embodiments, the compounds of Formula (T} are formulated for administration by

35 inhalation. Various forms suitable for administration by inhalaiion include, but are not limited 1o,

aerosols, misls or powders.
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511 44 H H OCH3 2,2,2-Trifluoro-ethylcarbamoyl 0 ten-Butyl 508 45 H H OCH3
Isopropyl-methyl-carbamoyl 0 tert-Butyl 460 46 H H OCH3 2,2-Dimethyl-propylcarbatnoyl 0 ten-Butyl

474 47 H Cl H 2,2-Dimethyl-propionylamino 0 ten-Butyl 464 48 H
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{06109] The active ingredient in the pharmaceutical cornpositions is in free-acid or free-base form,
or in & pharmaceutically acceptable salt form. In addition, the methods and pharmaceurical
compositions described herein include the use of N-oxides, crystalline forms {also known as
polymorphs), as well as active metabolites of these compounds having the same type of activity. All
5 tautomers of the compounds described herein are inciuded within the scope of the compounds

presented herein, Additionally, the compounds described herein encompass unsolvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the like, The
selvated forms of the compounds presented herein are also considered 1o be disclosed herein, In
addition, the pharmaceutical compositions optionally include other medicinal or pharmaceutical

10 agents, carriers, adjuvants, such as preserving, stabilizing, wetting or emulsifying agents, solution
promoters, salts for regulating the osmotic pressure, buffers, and/or other therapeutically valuable
substances.
{00110} In certain embodiments, the compositions containing the compound(s) described herein are
administered for prophylactic and/or therapeutic treatments. In certain therapeutic applications, the

15 compositions are administered to a patient already suffering from a disease or condition, in an
amount sufficient 10 cure or at least partially arrest the symptoms of the disease or condition.
Amounts effective for this use depend on the severity and course of the disease or condition,
previous therapy, the patient's health status, weight, and response to the drugs, and the judgment of
the treating physician. Therapeuticaily effective amounts are optionally determined by methods

20 including, but not limited to, a dose escalation clinical {rial.
106113] In prophylactic applications, compositions comprising the compounds described herein are
administered to a patient susceptible to or otherwise at risk of a particular disease, disorder or
condition. In this use, the precise amounts also depend on the patient's state of health, weight, and
the like. |

25 [00112] The amount of a given agent that corresponds to such an amount varies depending upon
factors such as the particular compound, disease or condition and its severity, the identity (e.g.,
weight) of the mammal in need of treatment, but can nevertheless be determined according to the
particular circumstances surrounding the case, including, e.g., the specific agent being administered,
the route of administration, the condition being treated, and the mammal being treated. Doses

30 employed for adult human treatment are typically in the range of 0.02-5000 mg per day, 0.5-1300
mg per day, or [-500 mg per day. In one embodiment, the dose is presented in a single dose or in
divided doses administered at appropriate intervals, for example as two, three, four or more sub-
doses per day.
[00113] In one embodiment, the daily dosages appropriate for the compound of Formuta (I) are from

35  about 0.01 to about 10 mg/kg per body weight. In certain embodiments, suitable uni dosage forms

for oral administration comprise from about 1 to 500 mg active ingredient, In other embodiments,
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the daily dosage or the amount of active in the dosage form are lower or higher than the ranges
indicated herein.
100114] In certain instances, it is appropriate to administer at least one compound of Formula (I) in
combination with another therapeutic agent. In combination therapies, the multiple therapentic
agents (one of which is one of the compounds described herein) are administéred in any order or
even simultanecusly. If administration is simultaneous, the multiple therapeutic agents are, by way
of example only, provided in a single, unified form, or in mmltiple forms {e.g., as a single pill or as
two separate pills).
{00115} In some embodiments, compounds of Formula (1) are administered chronically. In some
embodiments, compounds of Formula (I) are administered intermittently (e.g. drug holiday that
includes a period of time in which the compound is not administered or is administered in a reduced
amount). In some embodiments, compounds of Formula (I) are administered in cycles that include:
(a) a first period that includes daily administration of the compound of Formula (I); followed by (b}
a second period that includes & dose reduction of the daily amount of compound of Formula (I} that
is administered. In some embodiments, the compound of Formula (1) is not administered in'the
second period. In some embodiments, the duration of the first and second periods, as well as the
dose amounts are determined using methods described herein or known in the art.

EXAMPLES
[60116] These examples are provided for illustrative purposes only and not to limit the scope of the
claims provided herein.
Exampie 1: General Oxidstion Procedure for the Preparation of Sulfone Compoeunds
00117} To the sulfide compound (0.06mmol} in CH,Cly (2mL) was added 3-chloroperbenzoic acid
{0.027g, 0.12mmol), and the reaction was stirred at room temperature for 20 minutes. The mixture

was concentrated and purified by preparative HPLC (o give the sulfone compound.

. Example 2: General Oxidation Procedure for the Preparation of Sulfoxide Compounds

{00118} To the sulfide compound (0.06mmeol} in CH,Cl; (2ml) was added 3-chioroperbenzoic acid
(0.014g, 0.06mmol}, and the reaction was stirred at room temperaiure for 20 minutes. The mixture
was concentrated and purified by preparative HPLC to give the sulfoxide compound.

Example 3; Synthesis of {3-14-{4-Chloro-benzoviamine}»2-(2.2 Z-trifluore-
ethyisulfanyimethvil-phenoxyl-4-methoxy-phenyll-acetic acid {Compound 1}

Step 1! [3-(2-Formyl-4-nitre-phenoxy}-4-methoxy-phenyl}-acetic acid ethyl ester

{00119) To 3-hydroxy-4-methoxyphenylacetic acid {5.0g, 27.4mmol) in EtOH (100mL) was added
sulfuric acid {Iml}, and the mixture was stirred overniéht at room temperature. Once no starting

malerial was seen by analytical tic, the solution was concentrated and dried under high vacuum to
give (3-hydroxy-4-methoxy-phenyl)-acetic acid ethyl ester, A solution of (3-hydroxy-4-methoxy-
phenyl)-acetic acid ethy! ester {1 equivalent), 2-flucro-5-nitrobenzaidehyde (1 equivalent), and
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0 Isopropyl 450 53 H H CI 2,2-Dimethyl-propionylamino 0 CH2CF3 490 54 fl CF3 H
2,2-Dimethyl-propionylamino 0 Isopropyl 484 55 H H CH=CR2 2,2-Dimethyl-propionylarnino 0
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potassium carbonate (2 equivalents) in 1,4-dioxane was heated overnight at 70°C. The mixture was
partitioned between EtOAc and H;O and acidified with 1N agueous HCl to pH 1, and then extracted
with ElOAc, The combined organic layers were dried over MgSO,, filtered, and concentrated, and
the residue was purified by silica gel chromatography (EtOAc in hexane gradient) to give the title

5 compound.
Step 2; |3-(2-Hydroxymethyl-d-nitro-phenoxy)-4-methoxy-phenvij-acetic acid ethyt ester
{00120] To [3-(2-formyl-4-nitro-phenoxy)-4-methoxy-phenyl}-acetic acid ethyl ester {1 equivalent)
in methanol was added sodium borohydride {1.2 equivalents}), and the reaction was stirred at room
temperature for 15 miniites. The mixture was then concentrated and partitioned between EtOAc and

10 H0. The aqueous Jayer was separated and extracted with EtQ:Ac, and the combined organic layers
were dried over MgSQy, filtered, and concentrated to give the title compound.

Step 3: [3-(2-Bromomethyl-4-nitro-phenoxy)}-4-methoxy-phenyl}-acetic scid ethyl ester
" {00123} To a solution of [3-(2-hydroxymethyl-4-nitro-phenoxy)-4-methoxy-phenyl]-acetic acid ethyl
ester (15.14g, 41.9mmol) in DME was added phosphorus tribromide (5.92mL, 62.8:11:}’101), and the

15 reaction was stivred at Toom temperature overnight. After cooling to 0°C, the mixture was quenched
with saturated aqueous NaHCO; and exiracted with EtOAc, The combined organic layers were dried
over MgS8Q,, filtered, and concentrazed to give the fitle compound, .

Step 4: {4-Methoxy-3-[d-nitro-2-{2,2,2-trifluoro-ethylsuifanylmethyl}-phenoxy]-phenyl}-acetic
acid ethyl ester

20 {90122] To [3-(2-bromomethyi-4-niiro-phenoxy-4-methoxy-phenylj-acetic acid ethyl ester (2.0g,
4. 72mmol) and 2,2,2<rifluoroethanethiol (0.46mL, 5.18mmol} in 1 ,4-dioxane (40mL) at 0°C was
added sodium hydride (60% in mineral oil; 0.207g, 5.1 8mmol), and the reaction was stirred at 0°C
for 30 minuwtes. The mixture was partitioned between EtOAc and HyO. The aqueous layer was
separated and acidified, and then extracted with EtOAc. The combined organic layers were dried

25 over MgS8Q,, filtered, and concentrated, and the residue was purified by silica gel chromatography
to give the title compound.

Step 5: {3-[4-Amino-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl}-
acetic acid ethyl ester
{00123] A solution of {4-methoxy-3-[4-nitro-2+2,2 2-rifluoro-ethylsulfanylmethyl}-phenoxyl-

30 phenyl}-acetic acid ethyi ester {1.46g, 3.18mmol), ferric chloride (0.026g, 0.16mmet), 1,1-
dimethylhydrazine {1.65mL, 22.27mmol)}, and DARCO (0.300g) in EtOH (30mL) was stitred
overnight a1 65°C. The mixture was partitioned between FtOAc and H,0 and exiracted three times
with ElQAc, The combined organic layers were washed with H,0 and brine, and then dried over
MgS0,, filtered, and concentrated. The residue was purified by silica gel chromatography (E1QAc in

35 hexanes gradient) to give the title compound.
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Step 6 {3-14-(4-Chloro-benzoylamino)-2-(2,2,2-trifluore-eibylsulfanyimethyl)-phenoxy]-4-
methexy-phenyl}-acetic acid ethyl ester

160124] To {3-[4-amino-2-2,2,2-trifluoro-ethylsulfanylmethyl})-phenoxy}-4-methoxy-phenyi} -
acetic acid ethyl ester (0.200g, 0.47mmol)} and triethylamine (0.08mL, 0.56mmol} in CH,C}; was
added 4-chlorobenzoyl chioride (0.07mi., 0.56mmol)}, and the reaction was stirred at room
temperature for | hour. The mixture was concentrated and used directly in the hydrolysis step.

Step 7 {3-[4~-(4-Chloro-benzoylamino)-2-(2,2,2-trifluoro-ethyisuifanyimethyl}-phenoxy]-4-
methoxy-phenyl}-acetic acid

[80125] To {3-{4-(4-chloro-benzoylamino)-2-(2,2,2-trifluoro-ethylsulfanylmethyl}-phenoxy]-4-
methoxy-phenyl }-acetic acid ethyl ester (0.47mmol} in MeOH and H,0 was added 1N aqueous
lithium hydroxide, The reaction was stirred overnight at 65°C, and then acidified and extracted with
EtOAc. The combined orpanic layers were dried over MgSQ,, filtered, and concentrated, and the
residue was purified by preparative HPLC to give the title compound.

[60126] Following the procedures of Example 3, {3-[4-amino-2-(2,2,2-trifluoro-
ethylsulfanylmethyl)-phenoxy}-4-methoxy-phenyl } -acetic acid ethyl ester was reacted with:

[00127] - pivaloyl chloride to provide {3-{4-(2,2-dimethyl-propionylaming)-2-(2,2,2-triflucro-
ethylsuifanyimethyl)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester, which was hydrolyzed to
provide {3-[4-(2,2-dimethyl-propionylamine}-2-(2,2,2-trifluoro-ethyisulfanylmethyl)-phenoxy]-4-
methoxy-phenyi}-acetic acid (Compound 2);

{00128} - benzyl isocyanate to provide {3.{4-(3-benzyl-ureido)-2-(2,2,2-trifluoro-
ethylsulfanylmethyl)-phenoxy]-4-methoxy-pheny! }-acetic acid ethyl ester, which was hydrolyzed to
{3-[4-(3-benzyl-ureido)-2-(2,2,2-trifluoro-cthylsul fanylmethyt)-phenoxy]-4-methoxy-phenyl } -acetic
acid (Compound 3);

100129] - cyclopropanecarbony] chloride to provide {3-[4-<(cyclopropanecarbonyl-amino)-2-2,2,2~
trifluoro-ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl} -acetic acid ethy! ester, which was
hydrolyzed to {3-[4-{Cyclopropanecarbonyl-amino)-2-(2,2, 2-trifluoro-ethylsulfanylmethyf)-
phenoxyj-4-methoxy-phenyl} -acetic acid {Compound 14);

{00130} - isobutyryl chionde to provide {3-[4-isobutyrylamino-2-{2,2,2-trifluoro-
ethylsulfanylmethyl)-phenoxy}-4-methoxy-phenyl} -acetic acid ethyl ester, which was hydrolyzed to
{3-[4-isobutyrylamine-2~(2,2,2-trifluoro-sthylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl } -acetic
acid {Coempound 15);

{60131} - tert-butylacetyl chloride to provide {3-[4-(3,3-Dimethyl-butyrylamino}-2-(2,2,2-trifluoro-
ethylsutfanylmethyl)-phenoxyj-4-methoxy-phenyl} -acetic acid ethy! ester, which was hydrolyzed to
{3-[4-(3,3-Dimethyl-butyrylamino)}-2-{2,2 2-irifluoro-ethylsuifanylmethyl)-phenoxyl}-4-methoxy-
phenyl} -acetic acid (Compound 16),
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{00132] - 3-{trifluoromethyl)benzoy! chlonide to provide {4-methoxy-3-[2-(2 ,'Z,Q-Qiﬂuoro—
ethylsulfanylmethyl)-4-(3-trifluoromethyl-benzoylamino}-phenoxyj-phenyl} -acetic acid ethyl ester,
which was hydrolyzed to {4-methoxy-3-[2-(2,2,2-trifluoro-ethylsulfanyimethy!)}-4-(3-
trifluoromethyl-benzoylamino)-phenoxy}-phenyi}-acetic acid (Compound 68)

3 [00133] - 4-{trifluoromethyl)benzoy! chloride to provide {4-methoxy-3-[2-(2,2,2-trifluoro-
ethylsuifanylmethyl)-4-(4-trifluoromethyl-benzoylamine)-phenoxyl-phenyl}-acetic acid ethyl ester,
which was hydrolyzed to {4-methoxy-3-{2-(2,2.2-trifluoro-ethylsuifanyimethyl)-4-(4-
trifluoromethyl-benzoylamino)-phenoxy}-phenyl} -acetic acid (Compound 69);

{00134] - nicotinoyl chloride hydrochloride to provide {4-methoxy-3-[4-{(pyridine-3-carbonyl)-

10 amino}-2-(2,2,2-rifluoro-ethylsulfanylmethyl}-phenoxy]-phenyl} -acetic acid ethyl ester, which was
hydrolyzed to {4-methoxy-3-[4-[(pyridine-3-carbonyl)-aming) -i»(?,,2,2—m'ﬂuoro~
ethylsulfanylmethyl)-phenoxyl-phenyl}-acetic acid {Compound 70);

{00135] - isonicotinoyl chloride hydrochloride to provide {4-methoxy-3-[4-[{pyridine-4-carbonyl)-
amino]-2-(2,2,2-rifluoro-ethylsulfanylmethyl)-phenoxy}-phenyl }-acetic acid ethyl ester, which was

15 hydrolyzed to {4-methoxy-3-[4-[{pyridine-4-carbonyl)-amino}-2-(2,2,2-triflucro-
ethylsulfanylmethyl}-phenoxy}-phenyl}-acetic acid (Compound 71).

Example 4: Svnthesis of {3-t4-(4-Chioro-benzovlaming g:_?:;g4«'chlor‘0-p'henglsulfanxlmethgip_:

phenoxyl-4-methoxy-phenvl}.acetic acid (Compound 4},
{00136} Following the procedure described in Example 3, Step 4, {3-[2-(4-chloro-

20 phenyisulfanylmethyl)-4-nitro-phenoxy}-4-methoxy-phenyl} -acetic acid ethyl ester was obtained

from [3-(2-bromomethy}-4-nitro-phenoxy)-4-methoxy-phenyl]-acetic acid ethy! ester and 4-
chlorobenzenethiol. {3-[2-{4-Chloro-phenylsulfanylmethyl}-4-nitro-phenoxy}-4-methoxy-phenyl} -
acetic acid ethyl ester was then reduced 1o {3-[4-amino-2-(4-chloro-phenylsulfanylmethyl)-
phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester according to Example 3, Step 5. Treatment of

25  theamine with 4-chlorobenzoyl chloride according to the procedure of Example 3, Step 6 to provide
{3-[4-(4-chloro-benzoylamino)-2-(4-chloro-phenylsul fanylmethyl)-phenoxy}-4-methoxy-phenyl }-
acetic acid ethyl ester. Hydrolysis of the ester according to the procedure described in Example 3,
Step 7 provided the acid.

68137} Following the procedures described in Example 3, {3-[4-amino-2-{4-chloro-

30 phenylsulfanylmethyi)-phenoxy]-4-methoxy-phenyl}-acetic acid ethyl ester was reacted with:
{00138} - pivaloyl chioride to provide {3-[2-(4-Chloro-phenylsulfanylmethyl)-4-(2,2-dimethyl-
propionylamino)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester, which was hydrolyzed to {3-
{2-(4-chloro-phenylsulfanylmethyl)-4-(2,2-dimethyl-propionylamino)-phenoxy]-4-methoxy-
pheny!}-acetic acid(Compound 5);

35 [00139] - benzyl isocyanate to provide {3-[4-(3-benzyl-ureido)-2-(4-chloro-phenylsulfanylmethyl)-
phenoxy}-4-methoxy-phenyl}-acetic acid ethyl ester, which was ixydrolyzed"to {3-[4-(3-benzyl-
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ureido)-2-{4-chloro-phenylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl} -acetic acid (Compound
6).

Exsmple 5: Synthesis of {3-[2-rerr-Butvisulfapvimethyl-4-(2.2.dimethvl-propicnviamino)-
phenoryl-d-methoxy-phenyil-acetic acid {Compound 7

5 Step 1: [3-(2-terr-Butyisulfanylmethyl-4-nitro-phenoxy)-4-methoxy-phenylj-acetic acid ethyl

ester .
100140] Prepared according to the procedure described in Example 3, Step 4, using the following
starting materials; [3<{2-bromomethyl-4-nitro-phenoxy)-4-methoxy-phenyl}-acetic acid ethy! ester
and 2-methyl-2-propanethiol.

10 Step 2: [3-(4-Amino-I-fert-butylsulfanylmethyi-phenoxy)-4-methoxy-phenyl}-acetic acid ethyl
ester l
{00141] Prepared according to the procedure described in Example 3, Step 5, using the following
starting material: [3-(2-tert-butylsulfanylmethyl-4-nitro-phenoxy)-4-methoxy-phenyl J-acetic acid
ethyl ester.

15 Step3: {3»{2~rert-ButylsalfanylmethyM-(z,Z-dimethyl—propionyiamino}-phenoxy]~4—methaxy~
phenyl}-acetic acid ethyl ester
{00142 Prepared according to the ﬁmcedure described in Example 3, Step 6, using the following
starting materials: [3-(4-amino-2-rerz-butylsulfanylmethyl-phenoxy)-4-methoxy-phenyi]-acetic acid
cthyl ester and pivaloyl chloride.

20 Step 4: {3-[2~terr-Butylsuifanyimethyl-4-(2, Z—dlmethyl-propwnyiammo}~phenoxy]-4-methoxy—
phenyl}-acetic acid
{00143} Prepared according to the procedure described in Exarnple 3, Step 7,.using the following
starting material: {3-[2-feri-butylsulfanylmethyl-4-(2,2-dimethyl-propionylamino)-phenoxy]-4-
methoxy-phenyl } -acetic acid ethy] ester,

25 {90144] Following the procedures described for Example 3, [3-(4-amino-2-reri-butylsul fanylmethyl-
phenoxy)-4-methoxy-phenyl]-acetic acid ethy! ester was teacted with:
[060145] - 4-chlorobenzoyl chloride to provide {3 [Z‘Iert—bu’(ylsulfanyimethy!-d-(‘%-chlom—
benzoylamino)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester, which was hydrolyzed io {3-
[2-tert-butylsul fanylmcihyi-4~(4-chloro—bcnzoylamino)—phenoxy}-4-methoxy—pheny! }-acetic acid

3¢ (Compound 8);
{00146] - benzyl isocyanate to provide {3-[4-(3-benzyl-ureido)-2-tert-butyisulfanylmethyi-
phcnoxy]—é-methexy—pheny!}—acetic; acid ethyl ester, which was hydrolyzed to {3-[4-(3-benzyl-
ureido)-2-rert-butylsulfanylmethyl-phenoxy}-4-methoxy-phenyt } -acetic acid (Compound 13);
[06147] - cyclopropanecarbony! chloride to provide {3-{2-terr-butylsulfanylmethyl-4-

35 (cyclopropanecarbonyl-amino)-phenoxy]-4-methoxy-phenyl}-acetic acid ethyl ester, which was
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hydrolyzed to {3-[2-tert-butylsulfanylmethyl-4-{cyclopropanecarbonyl-amino)-phenoxyi-<4-

methoxy-phenyl } -acetic acid {Compound 35);

106148} - isobutyryl chloride to provide [3-(2-fert-butyisuifanylmethyl-4-isobutyrylamino-phenoxy)-

4-methoxy-phenyl]-acetic acid ethyl ester, which was hydrolyzed to [3-(2-tert-Butylsuifanyimethyl-
5 4-isobutyrylamino-phenoxy)-4-methoxy-phenyi}-acetic acid (Compound 36);

[00149] - rerr-butylacetyl chioride to provide {3-E2wtm-butylsulfanyimcthyl~4~(3,3—dimethyl-

butyrylamine)-phenoxy]-4-methoxy-phenyl } -acetic acid ethyl ester, which was hydrolyzed to {3-[2-

tert-Butylsulfanylmethyl-d-(3,3-dimethyl-butyrylamino}-phenoxy]-4-methoxy-phenyl} -acetic acid

{Compound 37);

10 [00E58)] - benzoyl chloride to provide [3-(4-benzoylamine-2-tert-butylsulfanyimethyl-phenoxy)-4-
methoxy-phenyi}-acetic acid ethyl ester, which was hydrolyzed to [3-(4-benzoylamino-2-ters-
butyisuifanylmethyl-phenoxy)-4-methoxy-phenyl}-acetic acid (Compound 58},

{06153} - 3-fluorobenzoyi chloride to provide {3-[2-terr-butylsulfanylmethyl-4-(3-fluoro-
benzoylamino}-phenoxy]-4-methoxy-phenyl}-acetic acid ethyl ester, which was hydrolyzed 1o {3-

15 [2-tert-Butylsulfanylmethyl-4-(3-fluoro-benzoylamino}-phenoxyl-4-methoxy-phenyl} -acetic acid
{Compound 62);

{00152} - 4-flucrobenzoyl chloride to provide {3-{2-rere-butylsulfanyimethyl-4-(4-fluoro-
benzoylamino)-phenoxy}-4-methoxy-phenyl }-acetic acid ethyl ester, which was hydrolyzed to {3-
[2-tert-Butyisuifanylmethyl-4-{4-fluoro-benzoyviamino)-phenoxy]-4-methoxy-phenyl } -acetic acid

20 (Compound 63};

100153] - 2-fluorobenzoy! chloride to provide {3-{2-tert-butylsulfanylmethyl-4-(2-fluoro- |

benzoylamino)-phenoxy}-4-methoxy-phenyl}-acetic acid ethyl ester, which was hydrolyzed to {3-

{2-teri-Butylsulfanylmethyl-4-(2-fluoro-benzoylamino}-phenoxyl-4-methoxy-phenyl } -acetic acid
_ (Compound 64);

25  100154] - 2 4-dichlorobenzoyi chloride to provide {3-[2-rert-butyisuifanylmethyi-4-(2 4-dichloro-
benzoylamino)-phenoxy]-4-methoxy-phenyl} -acetic acid ethiyl ester, which was hydrolyzed to {3-
[2-tert-Butylsulfanylmethyl-4-(2 4-dichloro-benzoylamino}-phenoxy)-4-methoxy-phenyl} -acetic
acid {Compound 65);

[00155] - 3,5-dichiorobenzoyl chloride to provide {3-[2-terr-butyisulfanylmethyl-4-(3,5-dichloro-

30 benzoylamino)-phenoxyl-4-methoxy-phenyl}-acetic acid ethyl ester {3-[2-ters-Butylsulfanylmethyl-

4-(3,5-dichioro-benzoylamino)-phenoxyl-4-methoxy-phenyl }-acetic acidA{Compound 66);
[06156] - 3,5-difluorobenzoyl chloride to provide {3-[2-fevt-butylsulfanyimethyl-4-(3,5-difluore-
benzoylamino}-phenoxy}-4-methoxy-phenyl}-acetic acid ethyl ester, which was hydrolyzed to {3-
[2-tert-Butylsulfanylmethyl-4-{3,5-difluoro-benzoylamino)-phenoxy]-4-methoxy-phenyl} -acetic

35 acid (Compound 67);
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76 H H OH 2,2-Dimethyl-propionylamino 1 ten-Butyl Further Forms of Compounds 1007 Il In certain
embodiments, compounds of Formula (I)-are prepared as pharmaceutically acceptable salts by
reacting the Y8SH4LE36fm of the compound with a pharmaceutically acc&ptdbidisifidtefanic or organic
acid, including, but not limited to, inorganic acids such as hydrochloric acid, hydrobrotnic acid, sulfuric
acid, nitric acid, phosphoric acid metaphosphoric acid, and the like; and organic acids such as acetic
acid, pmpionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid,
malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, p-toluenesulfonic acid, tartaric acid,
trifluoroacetipmsiy - ditig anidddepzoit: AT, 3 Haydeaxykenzoyieagaiaacid, cinnamic acid,
mandelic ac@pmlém&omm,mmuIM&%%@L@@@@&H@@WQS@F fle bngrthanedisulfonic acid,

2- hydroxyethanesplfonic. benze sulf nic a | ht suI ic acid,
4- methylblcyc g4iyzaﬂoct?égé S'F gg!gr Iogm ef’cr ﬁ%g E)r?l?’z amdgﬂ% rert-

4,4 methyleHﬁﬂfgl@mlﬁgf@iﬁd@?ﬁéﬁmﬁﬁmeeﬁ&|hj“l§’rb' &W@ﬁf&?ﬂé HetEP%imethylacetic acid,

tertiary butyleksarie- ﬁ‘eit&aFau@ﬂme'@hmd glucortlc acid, glutamlc acid, hydroxynaphth0|c acid,

salicylic acidEsiaald@:aeighaidf (il DEOD: CIolly pable salts are also

obtained by g Q4T eIy AR

an alkali meli{,;nlhItB'sk_;cEpmas(1 a e&omgnrlrg orh%nggr)a_g &mmsyupkﬁngg alkalln rth mg&gl salt, such as a
Ses

calcium or a magnesmm salt, a sat O %anlc ba

0 ex§llam|
N-methyl-D- &Pugg??}ﬁﬁ%pﬁ?gfﬁw Sk mbthy strathgra s Efﬁﬂdﬁé%/&/wm‘%ﬁﬂ]iﬁl& 48fs such as arginine,
lysine, dfd thé3ikeclI STooPERihibtHetiembarinticrist compormiyoPrdmulas(frare prepared as a
pharmaceutio&tiyaecepiablesalis o (pactingythefigedsidkianmnéibe)compawnd with a
pharmaceutigallyrpeeapiableninQrgaicor QEa VG RasE 1o clkicinds QUlRPLIENIIEHL 9 qganic bases such

as ethanOIa@ngfowde 3-(4-aming-2-1sopropyisulfanylmethyl-phenoxy)-4-methoxy-phenyl]-acetic acid ethyl

ester The amine was then freated with pivaloyl chloride according to Example 3, Step 6 to provide
15 {3-{4-(2,2-dimethyl-propionylamino}-2-isopropylsulfanylmethyl-phenoxyl}-4-methoxy-phenyl} -

acetic acid ethyl ester. Hydrolysis of the ester according to the procedure described in Example 3,

Step 7 provided the acid.

-2-(propane.2-sulfonvimethvl)-

phenoxyi-4-methoxy-phenyl}-acetic acid {Compound 10)

20 [00159] Prepared according to the procedure described in Example 1 using {3-[4-(2,2-dimethyi-
propionylamino)-2-isopropylsulfanyimethyl-phenoxy]-4-methoxy-phenyl} -acetic acid.

phenoxyl-d-methoxy-phenvil-acetic acid (Componnd 11)
[00160] Prepared according to the procedure described in Example 2 using {3-[4-(2,2-dimethyl-

25  propionylamine)-2-isopropylsulfanyimethyl-phenoxyl}-4-methoxy-phenyl} -acetic acid,
Example 9: Synthesis of {3-[4-(2.2-Dimethvl-propionviamine)-2-(triftuore-
ethanesulfonylmethyll-phenoxy]-4-methoxv-phenyli-acetic acid (Compound 12)

[06161) Prepared according to the procedure described in Exarnple 1 using {3-[4-{2,2-dimethyl-

propionylamino}-2-(2,2,2-trifluoro-ethylsul fanyimethyl)-phenoxy]-4-methoxy-phenyl} -acetic acid.
30 Exsmple 10: Synthesis of [3-(2-Benzvisulfanylmethyi-4-chloro-phenoxy)-4-methoxv-phenvll-

acefic acid

Step 1: [3-(4-Chloro-2-formyl-phenoxy)-4-methoxy-phenyll-acetic acid ethyl ester

(00162] (3-Hydroxy-4-methoxy-phenyl)-acetic acid ethyl ester (0.75g, 4.8mmol), 5-chioro-2-

fluorobenzaldehyde (1.0g, 4.8mmol), and potassium carbonal_tc (1.0g;, 7.5mmol) were combined in
35 1l,A-dioxane (30mL) and heated to 100°C for 3 days. After work-up, the crude material was purified

by silica gel chromatography (0-20% EtOAc in hexanes) to give the title compound,
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diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the like, or with an inorganic
base such as aluminum hydroxide, calcium hydroxide, potassium hydroxide, sodium 20carbonate,
sodium hydroxide, and the like. 100741 Reference to a pharmaceutically acceptable salt includes the
solvent addMSH2APAE B crystal forms thereof, particularly solvates or pdNTHEBRE 48 Ates contain
either stoichiometric or non-stoichiometric amounts of a solvent, and are optionally formed during the
process of crystallization with pharmaceutically acceptable solvents such as water, ethanol, and the
like. 25Hydrates are formed when the solvent is water, and alcoholates are formed when the solvent is
alcohol. Solvates of compounds of Formula (1) are conveniently prepared or formed during the
processes désgibBd4eubin-Biyduayodteianpieddinetpeyates oF setpod mtsieftBiormula (1) are
convenientlydaiepateg-Qy kR ystatliaalian HFrMmanadieausRegemia asjyen: pidure, using organic
solvents inclyging Qi fiak e da. aQMW%&mAﬂaQ HaR, ARRR A R HRARG).{N addition, 30the

compounds rowded hereln canl{e % In uns?hvate as well %s solvated fornr?3 In neral the solvated

forms are conSaarEy BHIVETERT 10 th&"ihgon SRGT6HHE Yor the' tl? es compounds and

methods® pro¥fideld fﬁﬁ@ﬁ%ﬁ%ﬂﬁh‘%ﬁ@@ﬁ%b&m@ﬁ@‘%ﬁﬁﬁﬁﬁﬁﬁﬁﬂ H#BYIRYEA (1) are prepared as
prodrugs. A 1§9te i3 @feriertc anmgemtilathmeohrertboximbtiid-peremtidihygl tsterivo. 35100761 In yet

another emhodimasmtnbnanasveldRetedihbpHE aithRRsEESmOEamBIN kedste reRaenters and each
center existsNdeRangdeniin Sk &Q&J&MMM@%%&Q& @O&B&%‘&ﬂ%&&%ﬁﬁted herein

include all diastereomeric, enantromeric, and e |mer|c forms as well as the appro riate mixtures
thereof. StertShebiidrPera s iamimtiy festlora bl A AT R AR R TR L gn of sterecisomers
by chiral®chréfatographic columns or stereoselectlve synthesis. 100771 The methods and
formulationsielest foédt Réremmabitdaithe-uhaoh AM-oxidesibafipoirieie pistesstdlide forms (also
known as palyserphs)s smphasRaceubioaly, seceriable saits.ef compeundadiamng.the structure of
Formula (1), Raielsesn @%&x@m@t@*a@gt%sm?%m&m@mmwh%@m&pe of activity. In

some S|tuat|ons rc‘:;ompmyn S eé(ls as tau &%{nr% %vas m In some\grﬂp 8' mentafettl'}% compbunds
described heref"B exist as tautorhers. Alf tautomers are m?gﬁcfgﬁato be W|th|r%1the scope of the molecular
formulas®de$ERBREherein. 10100791 In some embodiments, compounds described herein are
isotopically-|8tsefe d3-AHordndfidenttat-boilasa kevitettimethowarhoud] fowsirdgd and structures
presented herais [t Bethadasct thakvacisiateripma-a reRiRcRMAdy AR atonaskaving an atomic
mass or ma%%ﬁ%@%&’kﬁﬁ{ MQM@&M@W;@H %:E‘Hﬁ@@&ﬁﬂéﬁb@”y found in nature. In

some embodiments r more hyd AL ced m&hnleuiigrllyry nlpx gme embodiments,
metabolic SiteS 0 ' : podiments,
substitutfon WEH 6 peutlc advantages resultlng from greater metabolic

stability, sucBtepst: erl‘é%hmpRa{%n@eéséeh%#mmm@hﬂnpeﬂtﬁedm@sage@éqm%mmts Definitions
100801 Unlegss @ileepmisesiaibag itk ipladirgdemnd usaendpidhis appljostipne fattudipg the
20specificatigapehalinSshave B Asfiakionsdiven BRGNSt henaadatsas used in the
specification a(pﬁ;luth% ao?pended claims, the singular forms "a," "an" and "the" include plural referents
unless the context'c early dictates otherwise. In this application, the use of "or" or "and" means
"and/or’ 2?1nIé%?&é?e%’éf?f@?\ﬁlgge“Pflﬁ'ﬂﬁéﬂﬁ’&’éw*Bgﬂ’?fﬂﬁe"fwyﬁmﬁ’éﬂ §e580E other forms, such
as "include",®tftludes,” and "included," is not limiting. 25[0081) "Alkoxy" refers to (alky1)0-, where
alkyl is as dafmes] [peveimx0D8REr dignkhyaitheimalyialiphalit diycipearbarndnbyipsidhe alkylmay be
saturated or gnRgas el all 06 MGT(QQE@W&&%%@G Mot ¥hathyk propyl, iso-propyl,
n-Dutyl, 1S0-RUH SE RUYY it BHO PERL NG BRI o003 Sxcloalivhelers fo 2

monocycllc hgnatlc non-aromatic radical, w erein eac of the '30atoms formln% the ring (i.e. skeletal
atoms) & a CHBEN EBHESES é:II'cVIrgraéﬁe Jinsifil ?8?“5?(‘?&%%“&%? BrEpPYT, eyclobutyl, cyclopentyl,
and cyclohe¥AP $00d4 14 Rirse-Prnanstaarmoye- Mﬁﬁﬂ@“%@?@ﬂh%”&ﬂrdﬂeﬁww%do [00851

"Fluoroallcyl4saiersidetan atky| in which one or more hydrogen atoms are replaced by a fluorine atom.
In one aspeqofdlyD@AHIS-pRIBGiRE T ORRNCFRnoiReroll ghony} shéledantiy &R F2CF3. 10086)
"Fluoroalkoxy JefesmiRiiHeraalivhi®: cwipke-dunraalley dezs, fefing d BareiBenzoy

35  chioride (0.29mL, 2.3mmel) was added, and the reaction was stirred at room temperature for 20

C .26



1008.11 "Heteroalkyl" refers to an alkyl group in which one or more skeletal atoms of the alkyl are
selected from an atom other than carbon, e.g., oxygen, nitrogen, sulfur, phosphorus or combinations
thereof. In one aspect, heteroallcyl refers to an alkyl group in which one of the skeletal atoms of the
alkyl is oxyg‘éfﬁ,yr‘?ﬁ’(g&@ﬁﬂ or sulfur. In another aspect, heteroalkyl refers tB%W@FSﬁH in which 50ne
of the skeletal atoms of the alkyl is oxygen. 100881 A "heterocycloallryl" refers to a cycloalkyl grouP
that includes at least one heteroatom selected from nitrogen, oxygen and sulfur. A heterocycloalkyl is
a 5-membered ring or a 6-' membered ring. In some embodiments, a heterocycloalkyl includes at least
one N atom in the ring. Heterocycloalkyls include oxazolidinonyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiginyestdteminnyd rop yrasepitated to iyd Hothilo pyrapsyiid pipiehietinyhedriorpholingd, thiomorpholinyl,
and piperazimdo€0881 "5-Membered heteroaryl” include imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
furyl, thienylsis,eacqaqmmmwnmmu%@mwymwbgh %%emﬂmm@' i3gelyl, and
furazanyl. In on]e as‘pect a heteroaryl contains 0-3 N atoms. 15100901 "6-Membered heteroaryl"
mcludesg)yn my ﬁyrlda2|nyl pyrimidinyl, pyrazm¥fe and tniazinyl. 100911 The term optionally
substitutdd" BP7RUES i drehioasproty e At Keryrstip! mhsgend-dussiiebrivith one or more
additional greseiisaydsdiniestenlBOmmdlinde plsadiithily Splestdd@imnthelGgén, a@MeO8N, CrC4atkyl,

Cl-C4fluoroatieyil. ClGaktoxyaCdired lusraadkomyn WikdPup2QEalkEE: shoipaahdaliyd )2, and
C1-Caheterqalial diesomsua@ses, the referenced substituted group is substituted with 1 or 2 of the

aforementlo%e g_nt a referenced substituted group is
&M’M == 3, -CF3, -OCHS3,

substituted With & _

-OCH2CH 3, Bitapryehenyli-aeehe : ol of .a compound disclosed herein is a derivative of

that compouﬁﬂ'ﬂia‘ﬁr@e@sﬁsﬁmﬁmi%@tbﬁwn@x@mmﬁeh%ﬁ@@amﬁmﬂve metabolite”

refers to a bisttgieallyhactiveadesimaliveoimcompend thatvaionpadnhamtheseampound is

metabollzedm&@%&ym&ﬁﬁﬁwﬁ&aﬁaﬁ%&@rQQM!Q&%QJ AASQLAGTS thakwould not occur, or

would not OGGHY, &H,}%@ { c??xyty Jn the a acﬁnca %% JGDZ (mledlated refers to refers to
a |g

conditions or disorders th toceur in the ence of Can occur in tine presence of
PGD2. 301008 PP ENE A & inBaHEe & Wf’?@?ﬁ’ﬂ%ﬁﬁ%‘ﬂ?’@ff@é‘ﬂ\?@“&ﬁ%ﬁf‘%ﬂfsed herein, refer to a
sufficient anfoeistafarrdgernhori cennrsidrt eiivy dirmmhisterisbepaticionidkdSlieveutd some extent one
or more of thé& symptoms of the dlsease or condrtron being treated. An appropriate effective amount in
any individugl ascAlation study. 100951

The terms g, T allichy bl RN, S50 el Juchude gigviating, abating or
35ame|rorat|n91a mptoms, ameliorating or

preventing the under‘ffl?ﬁbb‘f%&ra%%ﬁ‘glﬁa?ﬁ%‘g 8@%%‘?19??%%?%%5‘%%&%@8}]condltlon e.g.,
arresting theaYE16 e PG PIA &-afsivkd & biténdiertrohthiel Isvmepaiee tel opmderantiesndition, causing
regression ofthehdidbadtihardivanditibrifaglierhny-antongditieryiaused-byithedigeasa«nr condition, or

stopping thewsiunpiorandel thediserse Drscradition, aa&rneraarppwmmumpa{aemarapeuticalIy
100961 The e, SHREL. Q1. RANE agggmg%@samm& ém% fnanmals, n one aspect,
ma

5the sy Jec ient" is a mamm embodiment, the ma IS a human. Pharmaceutical
Composnlon/-'l:ﬁ% ?T]zt;l ion W@Lﬁt%Engﬂ%Ui}egs%f"é‘a’rﬁciHﬁ%W’iﬂm&é’hB‘E?f‘ﬁré not limited to, oral,
intravenous W‘é’&% PQ@V&Wﬁ&I@ﬁ@Vaﬁ@bﬁfoﬁﬂ*&ﬁé %I!Fﬁﬁﬁﬁawhﬁtmﬁmué@ﬁhm‘améd%rmal vaginal,
otic, nasal, iffeammi ~ g sviR pitatiey. [N addition, by

way of 10exdes mtramuscular subcutaneous intravenous,
|ntramedullawlﬂegu@n%%ﬂ%gﬁﬂg&@tggm Eﬂﬁ@@) nfrayentricula f(;.':@a‘i%%%” ncial intralymphatic,

and intr. ggnasal u&ectdq 0098 In ertar mc urlgnerét% a.compoun escrl erein is

administered i a local rathe an s teml manner. %mlﬁemﬁﬁdllméﬂ’ts & ®Mpound as
described hé’r‘"‘éf‘ﬁﬁ?‘b‘i"&e‘ﬁ%"fﬁbﬂ‘i@ srurﬁ%ra%ﬁd%aé%@mﬁmaﬂmnm %he form of an extended
release fornitpaerytsudiniimeieyfohmat Bhrntermediaie-release toniuletichydisysbotiker embodiments,
the compouestkde setlibadnBeeinds aspiaigterad ﬁr&pu;ally 100991 In some embodlments the

corgpgundssﬂa G;\md mlar fargiaied inie, RRAIMACS
empo |£§|enL i(pe ?r‘gaceutlca composmons are rormulate

more physio O%I ceptable carriers comprising excipients
1: (3 ydroxy-4-methoxy-phenyl}-acetic acid ethyl ester

conventonal manner usmg one or

.y



and auxiliaries which facilitate processing of the active compounds into preparations which can be

. used pharmaceutically. Proper formulation is dependent upon the route of administration chosen. Any
pharmaceutically acceptable techniques, carriers, and excipients are used as suitable to formulate-the
pharmaceut®& 68 2ftions described herein: Remington: The SciencePAT B 4E &35 0f Pharmacy,
Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995); Hoover, John E., Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; Liberman, HA. and
Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980. and
Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott Williams & Wilkins
1999). 3010@061TA Pharmaseticajtemmpasiiai (&ier23temanmixtErof1atedmnpsadedof Formula (1) with
other Chemi@ﬁhﬁfé%ﬂﬁﬂﬁﬂi%@%@ﬁ%ﬂﬁﬁ%@(&ﬂ%%ﬁmﬁi@@f@@%%ﬂ&s suspending
agents, thlckenlng agents, a dl/}gr e{lmg)ents In certain g&rlnetaedlme{gts the rDgrmaceutlcal composition
facilitates adnﬁtalnlstratlon otyt?te compound to a mammal. 0010 1 fn so e embodlments
compounds tE&&HEG R Qf@’%ﬁhﬂ%’@ﬁ?ﬂ?ﬁﬂ%mh@ﬁ%w S8 compounds described
herein afe foPMtfltethifiorat-aebageiorhsettinrentitokesisy sy Sotmasbriplersmly, tablets, powders,
pills, dragee sy aipstiidshyvlie(tids, sgaisobyspsyatinissaslumig s osLUpersiD Reransuthedike. 1001021 In
one embodi%xmma%m@mwltmwmwmeﬁdam@auapttaaelutigncaln specific

embodiment EQI%I%%U oUs §9§U RIS, selected from, b XdOf %xa Q only, a 5physiologically
€l d
compatible bguffer such A yh gs SO utllnon Rﬁ%geégeéfo{uﬁ%n ogi) yr{glo%%lcal saline buffer. 1001031 In

other embodiffieti "é‘@ﬁ?ﬁtﬂtﬁﬁﬂ@%ﬁ%ﬁ%ﬂ“%ﬁﬁ‘ﬂ%@% HARErGEYRAF i ministration. In
specific 8mbéHi dimmaredaersine otk fupradiestistgUerch Rremin Ky aes - thivnsahe fa¥prdpriate to the bather
to be permeateaihg HAE001044-Hiv:stil-oihel-gimbegimentsxyhiereindreccopoueads. described herein are
formulated fge.pthes MM@L&%%@%%&QWQM&%MPX&&BQ&K&MQUS Oor nonaqueous
solutions. 100A0R bBCEIANALD Poqgtﬂgttm&t@ttmaq@ett&aﬂpte%t;@%'%s Riale filigp are obtained by

mixing one or more Sorﬁﬁj exmglent with one g& ore of the compounds described herein, optionally
grinding the TERTRMY RIS ST HrocSaLmy ¥h%*‘?ﬁ?§‘<¥&“ﬁ'e“t?that§ﬁbt@§3 A8 SHARY suitable
15auxilitries®ifdesired, to obtain tablets or pills. Suitable excipients are, in particular, fillers such as
sugars, inclusting:|BetoBeyrsutiogespyianiiigineh garibitoty celivibseypiepgiakiehgdetras: for example,
maize starchsiheat starch, rice starch, potato starch, gelatin, gum tragacanth, methylcellulose,

m'CfOCWSta”f&%I elulosg.LydigxpionimaiyMelulase, sadrLsahexkmaipglllose: or others

such as: polyvin rroI| one PVP ar owdone% or calcium phosphate. In's gem IC embodlments

20disintegrating a9 ﬁt's IR T oLt M w A Tat e e ko] Qde“rffé""ﬂ’é‘i&zc? iy WA of example only,
cross-lifked %’fiﬁ’g&éﬁ%’éﬁ&@@bﬁhﬂﬁ‘i&okﬁ\ﬁﬁﬂby{?ﬁ@ﬂéﬁr@da*&aFaf@P’a@ﬁﬁ&“aémr@?"a salt thereof such as
sodium alglrralteeri@@ﬁ)@ﬂ @nateddbagecﬁaﬂme: mhemu@fpuoshthtccamtes made of gelatin, as well as
soft, sealed ¢apsk gratafin s:glcerghomaaritol. In specific
embodimen e%ﬁ.shntas SHES RO e 2 mgaawsmmw ARRS.Wilgpe or more filler.

0

Fillers mclule Dy wa m e only, actose merss Such as star%hes an or ubricants such as
= pALie -sul on 1 I ur»g m hoxv-ohe --_ =acetic ac GMpOLT
talc or magne < ermodie Bt capsules contain

one or rfiore & t\’}eT Béﬁﬁﬁﬁﬁ@fﬁaﬂ?ﬂgﬁtﬁf?ﬂ%@'&%‘éﬁ*w Q@H%B@Wﬁ%ﬂﬂ’ Suitable liquids
include, by wwhsnof-extirmpt{ @y, (Odemel ot itz Wil )l epsicigrd faéfilercprriepaide potl/EMilene glycol. In
30addition, stahilizer&ade)opt aralysacdced kR0 10 Td denst hother iembedimanisictaeacompounds of

Formula (1) ate@g;suﬁuateareaﬂdeﬂ%%gwmx @QQHEH&IB%@Q&HW&LQ@ Jpglude gselutions,
suspensmns I %Lsh tD‘?s ‘mseglcatedtét;g I:}a spcreams of (%ntmen s. ..1001081 In other
embodlment e compoun ormu a are %)rmu é&“’f%"r“a' ministr tby %“glnhalatlon
Various Yorn#¥ g’ﬂtfﬁﬁ?&%f"%‘ﬁ’ﬂﬁ%ﬁ%on by |nhalat|on |nclude but are not Ilmlted to, aerosols mists or
powders. 10&2@9el ptd 3rZcliapreheniBnnimehyig batiocip i p)spleRq Ay,

free-base fouings

pharmaceuti Wﬁﬁgg;ﬂ}m@}@m@mmes crystalllne forms (also

known as pojfarehe) el asAclie msAhalies,alihess comeaunds aving e same type of
|

activity. AU tau omers of the compounds describ grein are included wit cope of the
compoutids BFESERTE KERIH nldiib Faly ‘fﬁ%‘@ﬁﬁ?p%‘t?ﬁ?f%@?ﬁ%‘@ﬁe@e%@ﬁcompass unsolvated
as well as solvated forms with pharmaceutlcally acceptable solvents such as water, ethanol, and the
like. The

- 2R~



solvated forms of the compounds presented herein are also considered to be disclosed herein. In
addition, the pharmaceutical compositions optionally include other medicinal or pharmaceutical 10
agents, carriers, adjuvants, such as preserving, stabilizing, wetting or emulsifying agents, solution
promoters, JR9 ?@d%ﬂatlng the osmotic pressure, buffers, and/or otheF tHéFapeeiEdid) valuable
substances. 1001101 In certain embodiments, the compositions containing the compound(s)
described herein are administered for prophylactic and/or therapeutic treatments. In certain therapeutic
applications, the 15compositions are administered to a patient already suffering from a disease or
condition, in an amount sufficient to cure or at least partially arrest the symptoms of the disease or
condition. ARtumasle#d chivieafiertives siseedis pandondhiorstoyé fityrafie oduwwse el the disease or
condition, prwmuetﬂaeﬁamﬁ&sapa&wﬁ@hmmast@tuﬁwwghfomﬁeamm&@mesdrugs and the

_ g T ut CHVE, R0 _o_:o jally determined by
methods 20|ncignx|rj D ' " escaatlonC|ca trial. T'In prophylactic
applications; ounds described hereln are administered to a patient
susceptible 5B didrhinuece 'ngifm‘ﬁyé?ﬁlf’ﬂﬂﬂﬁ”d@%%%ﬁPﬂ@f’W&ﬂﬁﬂ‘rﬁEﬁfqﬁ 4 use, the precise
amounts alstst@epend on the patient's state of health, weight, and the like. 25(00112) The amount of a
given agent gvadicOrBsponads hshichnanydphatR)Vaiiasee peadingeupan taciasesieh-as the particular
compound, disgast@tcoNaition And R SEMRHYyANE @R Yl owedgme%m&mmma' in need of
treatment, bl}"ﬁg? ﬂe%%;[th%lggsege deter ned q{ccordln E}gn;tl]ce artlcul e% stapces surrounding
the case, including, e. he°d ecﬁf{:aage e|n Tl the TRt et A tration, the
conditiold beﬁ"rﬁ?‘f‘?é“&f Y%%P"t’h%‘%mﬁmﬁgﬁre%&em@%o employed for adult human treatment
are typically 3terRedrtirgjbonfcarbmB et vty prthdapen & 50 prepperidaymethil-60Baing per day. In one
embodimengdhendpgestsrpresented in a single dose or in divided doses administered at appropriate

intervals, for@@ﬂ@@@%%@:&b&%@%%@@ﬁ%ﬁ&gmaﬁ% SRy alQQ;J,%ﬂﬂ one embodiment,

the daily dos ri [ com of Farmula (1 out 0.01 to about 10
mg/kg per bo ?‘g’%v%??%ﬁ Hﬁ"ﬁ @ert‘la?lrﬁégg odi r%(e% \gcﬂ?tgf)srlg lﬁ%ﬂ% Sﬁ;’ig ms ce){r&%ral administration
compriseg fro ie%“‘g‘é)f?rrh%“éiﬁ‘ﬂ%wﬁ*g%dﬂeht In other embodlments the daily dosage or the

amount of a8isidinkrrebeipkiagjérforrneliichlomriiaiunigh &.9%:m b themedhgesdadicatatbherein. 1001141 In
certain instanges, ribisxappe puaiedta-acininisteria least-angcampeldtsh ebHamailailin combination
with anothersthesanesisraaablic Learalinalion thermpiescihamwineeRRaWIL5 agents (one of
which is one ﬁf &g%g%)rgpﬁggng&]gteecnbed herein) are administered in any order or even
simultaneou Y If administration is srmultaneous the multiple therapeutic agents are, by way of
exampld’ onlét BFoﬁﬁ'%ﬁ%“%‘ih@gHﬁfﬁﬂezd“fﬁ'lifﬁwd?hﬁ’f‘mh?ﬁl@fﬁﬁ‘ff§!fe“ﬂmﬁ%ﬁ%ﬂ’@‘e pill or as two
separate pill8y41001151 In some embodiments, compounds of Formula (1) are administered
chronically. ines3nmet0bmpadimentsytdmpbensdbeodypImuiat))salfenpdietinistared intenuittently (e.g.
drug holiday-hatingides aiperRd skt mabiahidhe GORPOUREIS Vet ABISIEag:Or is
dm'msteregzts;lne) RAGRA aEIUAD, 1N 2ome: SIIBRAUDENLS. OMBOMACS AL BUHARL) are

administered in eﬁ/cles thcat include: ‘é zala first period that ihcludes dally administration of the compound
of Formiila (FHBROWEG 5y 8) 8 58 PS4 that includes a dose reduction of the daily amount of
compound o?'FR)‘f'n{r’t](ér??}‘lﬁ%ﬁ%?%‘ﬁd??ﬂﬁ?ﬁ&‘é@“ﬂ%%@@ﬁ%@dhmtﬁé’wﬂﬁ@and of Formula (1)

is not administérgdliestdne second period. In some embodiments, the duration of the first and second
periods, as weikasriheslasarmanis-ane-dateininaehusingmatbadsHsamibed-haiein or known in the
art. EXAMPLE g0 {0 Q%%eérxéH&&?&@fﬁa@@%%‘i%?ﬂ&%so%% SiBHIPASERON!Y and not to limit
the scope ofot e2 Clai ezrot\{/)l ed %% xamlﬁ) eneral Oxidation Procedure for the
Preparation of SUTOAS Combounds “To0 T L7 T 6 hE Lifidle COMPSUAIF G HERTIBH ' CH202 (2mL)
was added %r&?ﬁ@fﬁ‘éﬁ‘f&é‘% (- o hitataydah inecra bR v HERSiAdd at room
temperaturedsr2@rishvites s ThEnhhdet thevestoonneeiradetrend purfedeby prepartative HPLC to give
the sulfone qosmieuRcka2PlxalBpte @varmaeabibasghation Procedure for the Preparation of Sulfoxide
CompoundssQQ 184 Fahe-sufide:qaime gfmﬁf&%@mmpem&t&%&?%z Waz.apded

3- chlor%)erber&zorc acid (0.014g, 0.06mmol), and the reaction was stirred at room temperature for 20
minutes. Thé mixture was concentrated and purified by preparative HPLC to give the sulfoxide
compound. Example 3: Synthesis of {3-14-(4-Chloro-berizosiamino)-2-(2,2,2-tritluoro-
30ethylsulfanylmethyll-phenoxy1-4-methoxy-phenyll-acetic add (Compound 11 Step 1:
[3(2-Formy1-4-nitro-phenoxy)-4-methoxy-phenylgacetic acid ethyl ester 1001191 To
3-hydroxy-4-methoxyphenylacetic acid (5.0g, 27.4mmol) in EtOH (100mL) was added sulfinic acid (Int)
and the mixture was stirred overnight at room temperature. Once no starting material was seen by
analytical tic, the solution was concentrated and dried under high vacuum to 35give
(3-hydroxy-4-methoxy-phenyl)-acetic acid ethyl ester. A solution of (3-hyciroxy-4-methoxy-



phenyl)-acetic acid ethyl ester (I equivalent), 2-fluoro-5-nitrobenzaldehyde (I equivalent), and
potassium carbonate (2 equivalents) in 1,4-dioxane was heated overnight at 70C. The mixture was
partitioned between EtOAc and 1120 and acidified with IN aqueous HC1to LpH 1, and then extracted
with EtoAc. M2 etitiHed organic layers were dried over MgSO4, filterel¢ 5ir]rﬁé%‘)r?@é‘?|??éted and the
residue was purified by silica gel chromatography (EtOAc in hexane gradient) to give the title 5
compound. Step 2: (3-(2-11ydroxymethy1-4-nitro-phenoxy)-4-methory-phenyl)-acetic acid ethyl ester
W01201 To [3-(2-formy1-4-nitro-phenoxy)4-methoxy-phenyl]-acetic acid ethyl ester (I equivalent) in
methanol was added sodinin borohydride (1.2 equivalents), and the reaction was stirred at room
temperature#$183I5 evner axorPing imiba orecslias detebedomErmpindt e prinkibniddsngveen EtOAC and 10
1120. The aguengisalayerivasbepataiogl-anadexiyaclize mithyEiddexyandutie.camayied organic layers
were dried oyerMaRR4.fikered, and concentrated to give the title compound. Step 3:

13-(2- Bromoni‘geth 14, rgrilgsq& X 4F ého-ﬂ%/ p I%II a(ie [(!:s% lt&}(l ester 1001211 To a solution
of 13-(2-hydroxyme ~TMrO-PrEnoxy nyrester (15.14q,
41.9mmol) ikiskdneioxyabeadisaccieaid | '—-'is‘---’-‘-‘ ¢) 92mL 62. 8nuno|) and the 15 reaction was
stirred at rodﬁﬂlﬁéfﬁpm@@mwww eodimyied DEc el hitkttrfdiaras quenched with saturated
aqueous Nabta3ranchaxtracieg ittty thesebired:eiganl tayer scvetgidsied over Mg504,
filtered, and gangeniaier, HQQM%M@%@JH}Q@MQ%&%W) 3-isopropylsulfanyimethyl-

(4-Methoxy- g -14- nitr d({12 2 Erlflupre etp% Ifany; eth I% Q en {(y[h heneyill -acetic a id ethyl ester
201001221 To 5 ('ic %?Icl)mgmethyl 4-nitro ﬂs ﬁ%xy J-met %%/ 1p eny acetic acfg’eﬁiyl ester (2.0g,

4.72mm8)) a‘ﬁg’ﬁf‘ﬁ’,’ﬁ lt}lﬁffémﬁlﬁ%‘fiﬁﬁ‘flﬁo 46mL 5. 18mmol) in | ,4-dioxane (40mL) at 0C was added

sodium hydriianeeas

minutes. Theséni M RELEPYS layer was separated and
acidified, an@bérs@memmgg@ci M&n{mmm@me@ g@gamﬁzé&yﬁ(&msaﬂe@@b.ZSover NI gSO4,
filtered, and &9&?&‘%@6‘1 %%éﬁ?&&%%%%&%%ﬁ%Qﬁ(&ﬂ'&%x%'aSLl{é)&H@EQHE%BQY to give the title

compound. Step 5: {3-14-A tfluoro-eéthylsultanylmethyl)-phenoxy]-4 metboxy pheny1}-
ceto sl S5 PARTE TODPATRENA e prenossy s o e
{4-methoxy-3aacftierst ad - Suorepinieiolaning siehyinte i ip peasiap fo3tpieisiicacetic acid ethyl ester
(I .4649, 3.1 atemsbederHcuebloridsDid26gied idsnimol), 1,1- ciimethylhydrazine (1.69mL, 22.27mmol),

and DARCOgQ:3008): bRl @%ﬂo%;ﬁﬂﬂ,ﬁqla%m& bbiakdnkinotREBIXIHERNGS partitioned
between EtO% @qg %91 E‘QS 9@@% Egrgc% ‘lzrggg,gwm E}QQ% The combined organic layers were
washed with ried_ over Mg iltered, and concentrated. The residue was
purified By sHER géT CWB‘H%% B%Bﬁy fRsRRe 28 hexanes gradient) to give the title compound. Step
6: (3-14-(4-CHBID-TenPeprariite)-2 0 robontriniérs -HaRrelIBhATEHSARD Heddxy -4-
methoxy-pheagikdreitdRdiiethyhestend@if4d whosdded sodium hydride (60% in mineral oil;

(314-amino-2e(3% 28 dkilyonarethyistdian rathyd) rphe re Xy itniretb axphenybdifeatit acid ethyl ester
(0.200g, 0. 4]@1&9&%&{@}1&@3@%{9&@@% 8@@@5@9%%};&‘?&2012 was 5added 4-chlorobenzoyi

chloride éo .07mL, 0.56mmol), and the reaction was stirred at room temperature for | hour. The mixture
was coridentiSid %ﬁd"ﬁ%’é’&”’&“ﬁeﬂf O PR PSS G B e sotT

{3-14-(4-ChI BBl AEiAn RS -deraypr- érﬁrafa?os‘é%msﬁirfaeﬁ%ﬁ%éth%lﬁﬁ@%:ryl methoxy-phenyll-acetic
acid (00125 ¥ier(Brikip(de CHIGno- 38 Prnytanthime) 22D Botrifie (Gde- S8 pisufbuay Ietnple phenoxy]-4- 10
methoxy-phemylxgeetc asie sthwisasied dAmmal) @rhieit-andiH4gdwasmeged 1N aqueous lithium
hydrgxlde TP&:&E.%@HIW%M@%@&&E@&QQ@%@%% AT ﬁ‘ﬁé’d acidiied ﬁ&ﬁse&?yﬁ%@ﬂ W'_tg EtOAc. The
combined or ried ove ered, and con e residue was
purified gy pr%e%%g}[?ge ﬁlﬁyﬁ%? E'][Jéj vei?[ e{nt'rgc%mpgﬁﬁ gf’@&figf T(—é o@fﬁgét%g%)r‘g%edures of
Example 3, (@-@éﬁ?ﬁ?ﬁ%@j’é 1 AR ASFEL I et PR AR AR BHBHESS - FEH S heny 1)-acetic acid
ethyl ester wemereioteh Wt 190) 27 orgpiiahyyt e trdied toith oipicl dried over MgSQ;, filtered,

(3-14-(2,2- d|metbgdcmfammayImmmle&e&&p&ﬁémmmaqmyiﬁw&aﬁg&m@thﬁmmaxy) -4-methoxy-phenyll

-acetic acid Qm,y,logﬁer which was hydrolyzed to provide

(3-(4-(2,2-di 0 no)-2- 2 ifl QK-8 Is Ifanylmethyl) phenoxy] -4-

methoxy?% ph(ragnyﬂl ag)a%cg gmgy ?rcglriﬁb})éﬁ# )§c2£%g%01?§1y¥%sgnzyl isocyanate to provide
(344-(3-benzyl-ureido)-2-(2,2,2-trifluoro- ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl}-acetic acid
ethyl ester, which was hydrolyzed to
(314-(3-benzyl-ureido)-2-(2,2,2-trifluoro-ethylsulfagylmethyl)-phenoxyl1-4-methoxy-phenyll -acetic acid
(Compound 3); 1001291 - cyclopropanecarbonyl chloride to provide
(344-(cyclopropanecarbonyl-amino)-2-(2,2,2-
trifluoro-ethylsulfanylmethy1)-phenoxyl-4-methoxy-phenyl}-acetic acid ethyl ester, which was
hydrolyzed to {344-(Cyclopropanecarbonyl-amino)-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-
phenoxy)-4-methoxy-phenyl}-acetic acid (Compound 14); 1001301 - isobutyryl chloride to provide
(344-isobutyrylamMo-2-(2,2,2-trifluoroethylsulfanylmethyl)-phenoxy)-4-methoxy-pheny1}-acetic acid

othvl actar which wace hvdrolvr7zed to




acid (Compound 15); 1001311 - ten-butylacetyl chloride to provide
{3-14-(3,3-Dimethyl-butyrylamino)-2-(2,2,2-trifluoroethylsulfanylmethyl)-phenoxy)-4-methoxy-phenyll-a
cetic acid ethyl ester, which was hydrolyzed to

{3-14-(3,3- D@W’%ﬁiﬁylamno) 2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phéAGEf4 Methoxy- 35
phenyl} -acetic acid (Compound 16); 1001321 - 3-(trifluoromethyl)benzoyl chloride to provide
{4-methoxy-3-(2-(2,2,2-trifluoroethylsulfanylmethyl)-4-(3-trifluoromethyl-beraoylamino)-phenoxy1-phen
yl} -acetic acid ethyl ester, which was hydrolyzed to
(4-methoxy-342-(2,2,2-trifluoro-ethylsulfanylmethyl)-4-(3-

trifluoromethypbiveinz eytam k1) phanosl-prienyragtitaoid LCoinpoync &8 15 1001331

-4- (triﬂuoronagahm@aagyaeqmge@ignammmmmmxagsmwm;@mfms

ethylsulfanylmethx -4-(4:trif Iugrorpeth -beng ‘), thdn %nMI{ -acetic agid ethyl ester,
which was hyc roIggPQ cféél] 4-methox 342 2 8%( org eth %any methyl)-4-(4-

trifluorometh¥isbER 2SR GY hk t)?ﬁﬂl)ﬁ?\@ﬁﬁ/ﬂ‘ 3‘(’:%??8’%’& (Compound 69); 1001341 - nicotinoyl
chloride hydfsatdofdeterpidvittexyebaexhrossticspitpsthitipte3-carbonyl)-

10amino]-2- {2 B2 -Tuftsoemmathyistitanyhasthydiip hehoxyliphenyt) Beetid) acithgthyl ester, which was
hydrolyzed tQ6omLy at 6°C was added boron tribromide (1M in CHZCIZ $6mL, 56mmol). The reaction mixture

(4-methoxy- %;54 “mcd(g];ngo%car on u;él)mpgwm}n% eg \_;ejl%g aglgsy Ig%n)é ERH@XDwPQenOXV] phenyl}-

acetic acid (Compo |Son|C0t|n0 hloride rochloride to grOVIde
{4-methoxy- gfa[s45ﬁtfb¥}\ﬁmﬂgt%l &g%%mt.ﬁc, the mixture was coo fed to 0° a.nd guenched with

aminol-22(2, £59ulkifiTesreianepratiteaiepthied i rirve Hesdiush ey FeAskEttEla- dtitypidter, which was
15hydrolyzeehier{l wacthow «3d(@e[¢pynid ing4veaxponmyl)aadninoi=Ra(®, 212 triflid @rgerial was
ethylsuIfanylmgmy{)yghg&@%mggy&ﬁg%m a,giﬂ;é@g,mmgmd 71) Example 4: Synthesis of

(3-14-(4- ChI%[o 1@2&){@@ )0 ngﬂg%lgg‘l@m@m toxy1-4-methoxy-phenvil-acetic

acid (Compound4 ol owmgt e che describ e in amp le 3 Step4

1F
(312-(4-chlof8" 2 %8]% ST I HORRIR ﬂc‘?ﬁ‘?rz‘é"%ﬁ‘ es{irﬁz PrethaZs enyf} SCetic acid ethyl ester
was obtéﬁne@Wf@%ﬁﬂaH@W@Mﬂ?@%ﬁﬁP}m-M(Qﬂn%&i’/ﬂ]ﬁr?@n‘jﬂjaﬁ‘lé#ﬂ“ﬁ%ia ethyl ester and
4- chlorobenkeésdethie| (2342 64 Gintd o pitevytsuifariie sthvdkde nitfoip hensxybhanabitrdxy-phenyl) -
aceticacid ethylssiarwas thatdedueaddo.(3kd-aminand 4d-chlesasplagnylisulaayimethyl)- N
phenoxy]-4- %@Wapﬁ%mﬂ%&'&e?&b%%?ﬁt% &%QQ&Q%QQJB Gx@mple 3, Step S. Treatment of 25

the amine with 4-chlorobenzqyl chloride according to the ocedure of Example 3, Step 6 to provide
(344-(4-chlorSBENZ VI RARGY- '?’?ZP L ifortek i"'ﬁ’é’ﬁ‘}l&jﬁ?ﬁmﬁ' R ‘hebdxmitwmeetﬁoxy phenyllacetic
acid eth# es{!@w?-ll)Tar@r§r§%%?’Q?T@’éﬁ‘ﬂé?’éﬁf&'@?ﬁ?ﬁ’@’l’éhﬂ%‘}pﬁféﬁ%ﬁtﬁé’%ééﬁﬁééﬂﬁ Example 3, Step 7
provided the &cmini@01 BZCH-GHoings tiidep roted breddedc el 13- Exaehipled 3he(@4ticamino-244-chloro-
30phenylsuIfm)dmellayﬁb)nﬁ){%eﬁaw}e%me&hﬂx&sphwyl&ﬂaeﬁﬂﬁmtuhemwmsteliev&laﬂereacted with:
1001381 - p'“@!&%‘l Q@?ﬂgﬁe&% éé' Q chromatography 10 give the title compound.

(3-12-(4- ChI%l [% ulfan Im?_m{’ O_ECr?u{/ggehx_l{epg&g}wl&m|£1c?3 Igetﬁq%%ﬁ methoxy phenyll-ac

etic acid eth WHIC Was ydro

[2-(4- ch%ro-M%&ﬁﬁfﬁWﬁ%ﬁWﬂ“@ SRR P TRRATATR G EpreR a5 e Acih BifBky phenyll-acetic
acid(Compousiet 6435300839 DMEPI.]See peivd rhdmhoraitheomide (0.97mL, 10.2mmol), and
(344-(3-benzyttscidoyi-{drahiaronphaidst iapymel i) pherexktoetboxy:phenyll-acetic acid
Ethyl ester, WW@%WQW%@%}Q&%?Q&@%%pM to give the title comgound

Eample 5: S s

Example 5: esis 0
phenoxy1-4- Fﬁ%‘tﬁ'ﬁw fHEnyll-acetic acid (Compound 2) 5Step 1:
[3-(2-tert-Buthfig\tiiafylfréthgtonstind-plrembssi-hraivoriepiilric acé tisthidistetifester 1001401
Prepared accasdifugitenti e pragedusd.deserijtadann, Exanmpheis ) St usingwhexdedtowing starting

materials: 342 HnamResi i dndto R CHREy ) AHRei kel Ase tisarid:6ihy| ester and

2-methyl-2- “PLS %parr:l uE'm)O\rlerr:!i thc workwup with EtOAc and 10% &queoﬁ HCL the crude material was

13-(4-Amino-2- |ert but Isulfanylmethyl-phenoxy)-4-methoxy-phenyll-acetic acid ethyl ester 1001411
Preparetf ac@%?geﬁg?‘\ié‘ fﬁaeg%%‘@ér&ﬁﬁ%aﬁt@'s%ﬁbé fHEEPRMRSR%, Step 5, using the following starting
material: [342-tert-butylsulfanylmethy1-4-nitro-phenoxy)-4-methoxy-phenyl]acetic acid ethyl ester.
15Step 3: {342-rert-Butylsulfanylmethyl-4-(2,2-dinnethyl-propionylamino)-phenoxy]-4-methoxy- -
phenyl}-acetic acid ethyl ester 1001421 Preparegtaccordlng to the procedure described in Example 3,
Step 6, using the following starting materials:
[3-(4-amino-2-tert-butylsulcanylmethyl-phenoxy)-4-methoxy-phenyl].acetic acid ethyl ester and pivaloyl
chloride.

ﬁ_c‘;llgthompound 6).
ylamlno)



20Step 4: (312-ten-Butylsulfanylmethy1-4-(2,2-dinaethyl-propionylamino)-phenoxy)-4-methoxy-
phenyll-acetic acid [001431 Prepared according to the procedure described in Example 3, Step
7,,using the Following starting material:

~ (342-tert-but}iS A& hy 1-4-(2,2-dimethyl-propionylamino)-phenoxy 1 A IMYERB3A Y RENyY 1) -acetic
acid ethyl ester. 251001441 Following the procedures described for Example 3,
[344-amino-2-tert-butylsulfanylmethyl- phenoxy)-4-methoxy-phenyll-acetic acid ethyl ester was reacted
with: [001451 - 4-chlorobenzoyl chloride to provide
(3-(2-tert-butylsulfanylmethy1-4-(4-chlorobenzoylamino)-phenoxy]-4-methoxy-phenyl1l-acetic acid
ethyl ester, Which Wds Aytrely2ed-teifBero-ethylsulfanylmethyl)-phenoxy}-5-chioro-phenyl}-acetic
[2-tert-butylsytaamiprtiad-4-(4-chloro-benzoylamino)-phenoxy]-4-methoxy-phenyll-acetic acid 30

gcirz?guglgnm Q(Qre}u?ﬁ!]0 > ?er{l %‘%Qﬁ%%ﬁ&%&ﬂ Mlﬁj&g ‘““’tﬁ”” phengxy); phmy}}&acetgcagt?c acid ethyl ester
éLg ester 3[02 f@%ﬁj %u}(emelg z;merz{) 6%911, inagmmoﬁ Q‘Xonjac '

which was hy yze

ureido)-2- te@@%&l@ﬁ%ﬁ%ﬁ&%ﬂ&@ﬂﬁ@ﬂ%ﬁé@i?ﬁ%ﬁé #&39Eepound 13); 1001471
- cyclopropanecansenybehostierto or e tieO( b2 tan Aot rydbwifamyilind dihpjlicadeel
35(cyc|oprom§g@gg%yllo%ngm}1@g@ngmﬁ4 methoxY-pheny1}-acetic acid ethyl ester, which was
hydrolyzed t&é%@ &?&Q,%)Qﬁ ﬂgxlmﬂg @1%}89{%99@3 myéamlno) phenoxy]-4-

methoxy- phenyl }-acetic acid 01481 -“isobutyryl chloride to provide

[3-(2-ten-buf TECPERDY Wf%’ﬁ’(’ p mlr% AR = methoxy-phenyThacetic acid ethyl ester,
which wWés hspawﬂyg%ﬂs?&hon of {3 {4 am1no-'7~(2 2,2~ m oro-ethylsulfanylmethyl}—phenoxy -5-chloro- -

[3-(2-tert-Buppisulianstimeithyti4t meb(t)F§iadrifrorph enotydk42mistvesaddst ersit}amawtic acid (Compound
36); 100149%0-04em; butyiacsisdichiaricgiiaptQuisiale (0.02ml., 0.1 7mmoi), and the reaction was

(3-12-tert-butylsylfagyimeiitad- &ﬁ %ﬁﬁﬂ&%@hmw'%mnemmgmﬂ meiherRpany!l-acetic acid
ethyl ester, WhICh as h oI

tert-Butylsulf&iy] °mﬂ;[?%}?pbﬂfyl%/ 5%‘?6’61)6 HRERE]-4-methoxy-phenyl)-acetic acid
(Compotind 39; lid[bﬁmmsl‘b&%wmbm@wbmra@-w 2-trifluoro-
[344-benzoytsyimmiis2yberthiypieudiaphassthytephendxy)-4- methozy-phenyThacetic acid ethyl ester,
which was hyisdyze ¢bientoro- -5-[4-(2,2-dimethyi-propionylamine)-2-(2,2,2-trifluoro-sthylsul fanyimethyl)-

3-(a-benzoylaging %Mﬁu]%&m%@%ﬁ&g%xﬁaéamﬁt’ﬂm%ﬁh@%ﬁ%tmwd (Compound

58); [001511 aﬁ(yﬁg ﬁbenzo hlo prov ﬁ) ¢ stirred {gpom tamperay
(342-ten- butyféu uorébehzoy amlnof pﬁenoz ? K hethe prﬁenyl) acetic acid ethyl

ester, wiich %ﬁglﬁ'y |%Het8apactdxﬁed to pH 3 with 10% aqueous HCJ, and extracted wnth EtOAc.

|S[2-tert-Rtitksusfieda piatecith yhpy@itd o or-ventioyiiidinodipribnalededrmethozy-phenyll-acetic acid
(Compound & %@&5@:11%5 L0 (0B RZE g Ietorisien i iEGIdEh viamine)-2-(trifluoro-
(312-tert-butysplfapvimeidrdidAvorRhs: z&y@m& QQ&@ 4- methoxy phenyll-acetic acid ethyl

ester, which Was nye
[2-tert- Butylsuwan mié?%ﬁ ? l’}c_)dr%ni)é’ﬁ%) i) ")é%i%)z(y if(‘)l}f%) ler%e){/]rly%cetlc acid 20

(Compatind B’S")’”i’é@&@ﬁ"’%ﬂ ﬁfcb%“o%%z%?ﬁ‘&ﬁf&‘rfﬂ& b(é{ﬁ'd’é“” caded S Heperoene
{3-12-tert-buagis (& Rfet el -finicho ravtiy leahinodd oy paome thienepetseniiti-acetic acid ethyl
ester, which wasdpydtolyred 4 B35, the crude material was purified by silica gel chromatography to give
[2-tert-Butylsudfanydspgtiyd-442-fluoro-benzoylamino)-phenoxyl-4-methoxy-phenyl}-acetic acid

(Compound g4 241 24 ride to provide.,

(342-tert- butg s)u 2fnlyg)%le %y =g ﬂﬁﬂ cn%%%b%%gggr%fn%%%}4 -methoxy-phenyll-acetic acid
ethyl es%g rppvisulfan Yiethyl-phen phenyll-acetic geld (Compound 30)

[24ert- Butylsﬂﬁéﬁﬁﬁ%‘éﬂiwﬂm@%dw’@ﬁﬂﬁ?ﬁb%ﬁm%F%ﬁ@%ﬁi‘m&r{&xy pheny1}-acetic acid
(Compound &bxofo@iib8-hitBrbegich)lordlenginylythilerideiionptoViger and 2-propanethiol),
(342-tert-butylsuifany|metbylsd K 3asAigh kg 8 ARep sRYIMINM R enNemyA=4-methoxy-phenyl)-acetic

acid ethyl esjgr 3] Lot B SHAnYIMS NS 1metnyi-ph henyl} d methyl
4-(3,5-dichloro- bgﬁl?;%? grr;_% % ngx ﬁ-4 meth %{z}?E)r:mTﬂ}paeé}é{tlca%eggd‘Kgﬁ 4 yofjne\élr 66) 1001561 -

3,5- dlfluorobganszoot gﬁf%‘ ¥1so e 8st r according to descnbed in Step

(342-iert- butj?l%tfﬁ%ﬂﬂ}‘fﬁféihyl 4-(3,5-difluorobenzoylamino)-phenoxy1-4-methoxy-phenyl)-acetic acid
ethyl ester, which was hydrolyzed to {3-
[2-ten-Butylsulfanylmethy1-4-(3,5-difluoro-bentoyjamino)-phenozy]-4-methozy-phemyl }-acetic 35 acid
(Compound 67); 1001571 - dansyl chloride to provide
(342-tert-Butylsulfanylmethy1-4-(5-dimethylamino- naphthalene-|
-sulfonylamino)-phenoxy)-4-methoxy-phenyl -acetic acid ethyl ester (the crude material was purified by
silica gel chromatography), which was hydrolyzed to {342-tert-
butyisulfanylmethyl-4-(5-dimethylamino-naphthalene-1-sulfonylarnino)-phenoxy]-4-methoxy-

5phenyl}-acetic acid (Compound 72). Example 6: Synthesis of

12_1A_(24A2-Dimethvi-nronionviaminn)-2-icaonraonvicii1fanvimethvinhennyyv/1-A-maethovyv.-nhenv/11-acetie




(001581 P-(2-Bromomethy1-4-nitro-phenoxy)-4-methoxy-phenyli-acetic acid ethyl ester (0.4q,
0.94nunol), 2-propanethiol (0.11mL, 1.13mmol), and sodium hydride (60% in mineral oil; 0.05g,
101.13mmol) were combined in 1,4-dioxane and stirred at room temperature for 30 minutes. The
mixture was m%?%’é?%% give PCT/US2009/045621
[3-(2-isopropylsulfanylmethy1-4-nitro-phenoxy)-4-methoxyphenylkacetic acid ethyl ester, which was
then reduced to the amine as described in Example 3, Step 5 to provide
[3-(4-amino-2-isopropylsulfanylinethyl-phenoxy)-4-methoxy-phenyli-acetic acid ethyl ester The amine
was then treated Wlth plvaloyl chlorlde accordlng to Example 3, Step 6 to prowde

15(314-(2,2-Biemutia ¢ hyfosh : iy Dexiikn el piyin
acid ethyl u? BYVYISi

provided theﬂﬁ%ﬂ ﬁX{@Q}ﬁ’éﬁ‘o? [‘ﬁmjam)qtpmp:yl amino}- —1soprop }sulfanylmethprhmcxy}

{3-14-(2,2-Dimethyl
phenoxyl-4- r?e%ﬁé%g 018 a{cestlc %Jg@%mpo %‘ §id?9?3p§lre8pa%corac ing to the
procedure dé"é?:ﬁﬁédorgzﬁé‘ﬁfﬁf%‘ﬂi H&H’tﬁ eactipn 92 5 VIPBYGhiRRT temRRisE2 456propyisul
fanylmethy|-pérenpxyl et rddyiphibngl)dauetiolasish ERehp i8: B\aithegigmephy o give
{3-14-(2.2-Dimesity-profiarysiminoh@otpranas) 2-gropisymesiyhahemat-41meihnxy-phenyll-acetic
acid (CompQuARd A k)men, AR 63k Ryaparad acrarding e the Risedure Aeseribggn Example 2 Using
(314-(2,2- dlr? glé%l? ropion Ia&nmo) -2-isopropylsulfanylmethyl-phenoxy)-4-methoxy-phenyl) -acetic
acid. Exam np ﬁess oFy 7 _

eetlc aCId ‘4«-3 J-M'J. REY R IER AL X 3 0 :
using 100202] To benzyl alcohol (1.1g, wmmot) in NMP (20mL) was added sodium hydride (60% in

(3-[4-(2,2- dlmetbaymrmegtylamman&ﬁz&AEI&M&&W@H@M%}AM@&&%M methoxy-phenyl)

-acetic acid. 30F ntheg 5
13-(2- Benzylsﬁ?f‘a H)'./ meﬂwﬁgf 1-c Ivcl)?ocop amm %%gu m ﬂuom’?tgmﬁVf]fﬁﬂg%ee}tclgcgc(fcf Step 1:

13-(4-CHiord- 2ZBPthy ﬂ&%%zw ﬂﬂﬁ?&ﬁ%ﬁv ﬁ%hatfét %af%ftﬁm S
(3-Hydroxy-4fsemesippheniratetiddded disttopnregedr (0.75g, 4.8mmol), 5-chloro-2-
fiuorobenzaluehyde (B-Bgz8nimahpane ybiassijaicaasktianne, (4asgey SMo{jomese combined in
351,4-dioxangs a8 bk ansheatad) tohd 80 tifal Sl oy Sre AR SRR HG bl EQ@;»&QHQ? dradgrial was purified

by silica gel &pr(g fodraphy (0s 29%, tOf&ms exanes) to give the fitle.co oun tep 2:
13-(4-Chloro-2- hya% 5 e% enorﬁ -4- methtoxy p (e}jny aceﬁ% é%l eﬁt{é; ecgzér 1%) 1631 To

oxymeth
[3-(4-chidro- E’Q"WT%@WS)&;)B%‘W&%W) Bifenyl}ecetic acid ethyl ester (0.9g, 2.6mmol) in MeOH
(30mL) was BHE8dsermrtreporaiyeraed irgyD-Setiniel) chmd el hisdtevphisvatirred at room
-temperatur&itervi0 infirid 30 endixtoredvds Mofkattaguo givetihe tilecandppunthdStep 3:
13-(2-Bromassathywhkspuetionainanemsy éam@th@ﬁmpneaw&a&%ﬁea%hwh@%tu}@0164l To
[3-(4-chloro- 3$¥9§8§¥£§%9¥m@ﬂ%}9xﬁé ﬁg%ths?ﬁ(y RAS né(r?%??t'gerﬁ d gihyl.gsien @29, 2.6mmol) in

DME was s added p horus trib roml e react|on Was stlrred for 3 hours at
room tefhpefatire. (}ﬁlgdfﬁx%ta t@%e{%m\ﬁgﬁgﬁ'ﬁ% ?Be‘gh‘t\?‘éctﬁ‘gy i CLNH LMY Step 4:
13-(2-BenzylEtRbamyitrtn1es sexst sepprdirmiRyerrmiettip dsashep Raawticadiirctiyieitester 001651
To [3-(2-broAdirfethyli-dichibracphenofyddmmibihobepstirenic Rhidedticeaeid ethyl ester (0.15g, 0.36mmol)
and benzy| inereatan-0HRoim ni R ARnel) dnhdoioxansidond wasaggesisodiym hydride (60% in

mineral oil; Qg %Qﬂ%&ﬁ%&}ﬂ%@@%&@ﬁ%%%ﬁ%@%&ﬂ&@%}%Lé{?c amdtsn%Pgtgwre After
work- up,, the crude maﬁ%erlal%y rpurtL (! pep% %ve TrI Cto itle 1 compound Step 5:

P-(2- Benzylsu(i?an NiRethy 1o ST o PReh AL FretB e hé’f‘tyﬂ’ace 24E°IBEE61

[3-(2-BenzyI SR An Syl ﬂ‘%ﬁfﬁfﬁ%é‘ﬂ'@?ﬁ?ﬂﬂ%ﬁ%ﬂ%@ﬁ%ﬂ&c@t[ﬂ ﬁt‘f&“?efﬁytzester was

hydrolyzed wifhdithétimristi{adrbxitel iptivie Qi amdvei20 by phenttieatittie sthappiuser. Bkample 11: Synthesis

of (3.44-(4-Ghilasa-Benmoyaninebd phaayisuiiasmeiiinpheaswidpZbmeathexysphenyll-acetic acid

(Compound ke iSiehdbibist bt dnlkorrobenylauonmsiukaheneiyphendal-acetic acid

ethyl esfer 109&06;3%15 %or ling Kj 'Q"?![ rocetgl.{ d §9ar|l:%eda A xzftmple 10, Step 4, using the
L Sk

following starting materia eth me o%y pﬁenyl]acetlc acid ethyl
ester and thl%)ﬁ:lﬁoéwglo (:Sfﬁ-ﬁﬂ"f dcscrzbed in Exampie ZE Slep 1 the acid.
p-(4-Amino-2-phienylsulfanylmethyl-phenoxy)-4-methoxy-phenyll-acetic add ethyl ester

-33.



1001681 [4-Methoxy-3-(4-nitro-2-phenylsulfanylmethyl-phenoxy)-phenyThacetic acid ethyl ester (0.4g,
0.9mmol) and dna chloride (0.6g, 2.7mrnol) were combined in EtOH (20mL) and stirred overnight at
70C. CH2C12, 1120, and sodium bicarbonate were added, and the mixture was filtered 30through
Celite. The SY§A1i& Myt "was separated and concentrated to give the titlé €ofpaatet*step 3:
(344-(4-Chloro-benxoylam/no)-2-phenylsulfanylmetbyl-phenoxyb4-methoxy-pbeny1l)- acetic acid ethyl
ester 1001691 [3-(4-Amino-2-phenylsulfanylmethyl-phenoxy)-4-methoxy-phenyl1-acetic acid ethyl
ester  (0.4g, 0.9mmol) and triethylamine (irnL) were combined in CH2CI2 (I OmL). 4-Chlorobenzoyl
35chloride (0. 29mL 2. 3nurno|) was added and the react|on was stlrred at room temperature for 20
minutes. The ki ARG ated-i Rlibepitite pmiiawvbich was used directly in the

hydronS|s St&?ﬂn&&ﬁ& 'meth N-pheno -S-triﬂuoromethzl-ghenx }-neetic sc:d gCompgund X))

min .-2 en Ig},{ fanééan%tp % hen XY3 hglnyllacetlc acid
51001701 T C 3 tﬁeprx ¥ % VI mé‘%hﬁ ﬁer@oxy -4- methoxy phenyl}-

Ti

? nzoylamino
acetic acid StSYIoBEAEIND: Gt vaY: 5‘88(3‘&‘?& 3 (6‘%“@5“3?% REHD)25HE MeOH (20rnL).
The rea@:tloFPWGQ)&PﬁﬁFed at 60C, and then Worked up and purlfled by preparatlve HPLC to give the title
compound. ExaHpp Shskivg s : b1 Jendadle
methoxy- phe WL

J,Qf_g(ample 10,

[3-(2-bromo Y 431{ rpn yhdx [Fn)‘ﬂ[}aﬁeg}g_e a}():y 1. sthyl est L. g{;g pﬁnzyl mercaptan
were reacted to provide [ enz an -4- nitro-phenoxy)-4-methoxy-phénylkacetic acid
ethyl ester, Wﬂ?&‘ﬁWé&?’é’dﬁ?@ﬁC?&% %18/% SCN (3ml) was added iodometharte

benzy|sdfad&lﬁé@fhﬂﬂ&n@ﬁwwo&qﬁetﬁ%wnﬁﬁémé&ée%uelaerﬂ akiydeces iprrthdhetreated with 4-

15chlorobenzeyoehlaridectoyptom deni34idd) en oylg silsiny inaethy ad « (4 o loabsellZ8yRamino)-

phenoxyj-4-methexy: RBenydi- eeeﬂyfaeidoemh@%rwdm@m@fp@muﬁﬁm@eﬂ Compound 18.

Example 13: S,X““c??e]%ﬁs?ﬂi L 3= (4 &L‘l&?ﬁ&e@z%ﬂ%%%@m%s%‘ké 'ﬁ%*&éﬁu%f? \Pﬁﬁzo' -2-
et

YIsquanyImeth p enoxvl-4-methort-phensil-acetic aci ‘g 0mMpo 2{ 1721 As described
for Exampledi’d P H SRR it 5 PR EH BRIy s léﬁy‘fﬁo Letim 48 ethyl ester and
5-methy#t1, @haﬁfam%@i@mﬁ%mﬁ%@méw%ﬂ’mw@éﬂ%&%@é and lithium
(5-methyl1hBidkidiagidsekaeyitsutahpmathssc4enithouphehoxy) tighemydbadetic acid ethyl ester, which

was reduceckiQ 434 s BviBeds B @il dtihiadiazan af enoxy]-4-
methoxy- phelg\zls relt.akdh sk esterand fhen taated with fghlorobenzoyl chloride to provide
2513-(4-(4-ch enzoyla IZT?Z?}EF#ETZGF% Isulfan methyl) phenoxy)4-
methoxy- phe’i‘ﬁﬂl a@e‘ﬂ‘c‘ Eﬂﬁ"éﬁ%}é&%‘?"iwg%?ﬁ K@ E R s stXlded compound 19.
Examplé®14 pspstibdinsh g phimie mestoapid s98Y #fAino)-2- |sopropy|sulfanyhnethyl phenoxvi-
4-methoxv-phieasll Pepetid moidif€ oripoumdhOie{@BEYB[Example 3, Step 6, using the following
[3-(2-isopropylsiianrant iy lsdnbis0-Rienenyd-hatiexyRbenyikecaticasichathy| ester 30 was

reduced to the.amine accarding.io tha p_g%ggm;,ecg\g%qglggg in Example 11, Step 2. The amine was
treated with 4- chlorobenzogl chloride to rQVId%J]% 4 Chloro-ben

|sopropylsuIfanﬁ’/F'm{etﬁ/Ielt p“n 'dﬁﬁ e %15%:/% yf} cter ICYEs e’fﬁ“%‘lmgtmgﬁ drolysis of the ester as

outlined%h ERB#RY- R‘f“ﬂie’ﬁ%%‘&nded the acid.  Example 15: Synthesis of

13(4-Bromo-2obnd ifrofietHSicpherteycdbameiox-plichidthfeatictBBatidduwiydster Step 1;

(3-Hydroxy-4nanihpxy-phapyiingoataasid aetybaston 0df 0l tdholantiydaxyy 4anataoxyphenylacetic

acid (5. g? ?%&m&&d&@ttp\l:lk%g%ﬁ)wm?equwiﬁm&&hmsﬁﬂswf@sﬁiefcti%n Waststirred

overnight at rog erature. Once.no starti eri SS ical tic, the mixture was
R

concentrated 0 e

13-(4- Br%?mo%’?&‘Fﬁmeﬁ‘Qﬁﬁr%’%‘f?f&‘ﬂ?ﬂﬁgﬁ‘ﬁﬁéﬁg’ifﬁ%&%&ﬁ‘&%&i’&fé{ﬁ@%&&F%f@é1751

(3-Hydroxy- mmm@aﬁmimemmmwmwmg t@%\rfmimwe@ctypemé 2-
fluorobenzalgdeiysie A8 St Sar ol oot oks Rels rikf ined i
1,4-dioxane g@@%@@ﬁqﬁ,@g}g gy?\gégﬁugﬁtw]work up, the crude materlal was purlfled by silica gel
chromatogr EtOAC In apes) to give the ired product (1 .8q). Ste

[3-(4-Bromo- ydrozg%%g yEpl ebnuoi; i nmre‘%%yyf 'Efﬁ‘é"r%' acgltﬁ: a(cjzlf e‘ﬁnﬁe‘gﬁr‘; 181%)01761 Prepared
accordln’é to ’iﬁg procedure descnbed in Example 10, Step 2, using the following starting material:
[3-(4-bromo-2-formyl-phenoxy)-4-methoxy-phenyl]acetic acid ethyl ester. Step 4:

13-(4-Bromo-2-bromomethyl-phenory)-4-methoxy-phenylkacetic acid ethyl ester 1001771 Prepared
according to the procedure described in Example,10, Step 3, using the following




starting material: [3-(4-bromo-2-hydroxymethyl-phenoxy)-4-methoxy-phenyl]-acetic acid ethyl 15ester.
Step 5: [3-(4-Bromo-2-isopropylsulfanylmethyl-phenoicy)-4-mettioxy-phenyli-acetic acid ethyl ester
1001781 (344-Bromo-2-bromomethyl-plienoxy)-4-methoxy-phenyll-acetic acid ethyl ester (0.4g,
0.87mmol) ah8 Z8ifatethiol (0.08g, 1.0mmol) were combined in | ,4- dlg‘ia’n]é@g/ﬁ‘fﬁfzgodlum 20
hydride (60% in mineral oil; 0.04g, 1.0mmol) was added, and the reaction was stirred at room
temperature for 20 minutes. The mixture was worked up to give the title compound. Example 16;
Synthesis of 13-14-(4-Chloro-benzovlaminol-2-fpropane-2-sulfinvimethvb-
phenoxv1-4-methoxv-phenyll-acetic acid (Compound 21) and 13-14-(4-Chloro-benzoylamino)-
2-(propane- peufdrnatne taydidaipen txykotemet hexybahic Aydinpleaticsapit] (Gempaiindiad?) 251001701 To
(344-(4-chlosgrhprzaviaminelisisonimisiianmev-Rhengar-Armeihoe: aheri }-acetic acid
(0.17g, 0. 34mmon)c€g (iHZ 1242 QmL) was added 3-chloroperbenzoic acid (77%; 0.076g, 0.34mrnol),
and the reaction was stirred for 10 minutes at room temperature. Additional 3- chloroperbenzmc acid
(77%: 0.025 e?)zﬁFﬁ’ﬁi%‘l}’éﬁ'élé“&’8&‘8‘8’?@41%?é‘&?’é‘tﬁ@“ﬁﬁ&‘ﬂ%‘tﬁ’oﬂ‘%ﬁﬁeﬁfﬁ%ﬁ% B¥¥%uct, and then the
mixture was¥#ncentrated and purified by preparative HPLC to give the title 30sulfoxide and sulfone
compounds.[@Exanple-BrémSynathesigiodfanylmethyl-phenoxy)-4-methoxy-phenyll-acetic acid ethyl
{3-42-Benzeygsylfinyimetby b (d=aioro-nen0yiaming Jenid et MeiBaxy-Riemy}-acetic acid

(Compound 9 with carbon monoxide for20 minut
13-12- Benzenesulafony methyl-4-(4- chiorobenzo amlnoi henoxyl 4- methog%ﬁhenyll -acetie add

(Compound I?iﬁlp enyiqyﬁsjfgsa?)ﬁegocene}dxchloropaila tum(il) (0.35g, 0.43mimol) was added,
(344-(48hlofsBenyeyieteliof S Srdrmpan fan plremias srefedsdstretionii BeM35acetic acid
(0.26mmol) mvEkt28d2«Bonbd. was added 3-chloroperbenzoic acid (77%; 0.036g, 0.16mmol), and the
reaction wassglirsed-al RandRmpaisiuiadeblyitutaliBedRigiifWascaRea e and purified by
preparative HPLG 19 Qive.the title sulfoxide and sttifone compounds. Example 18: Synthesis of
13-(4- EthV|car amovl- |so Ifan Imeth henoI thoz phen Il- acetlc acid (Compound
251 5Step 11°9434- ﬁ"“?ﬁ%‘%‘ prop%su%/?any rhycé‘{% oxyf)cgmr’ﬁe“[ﬁ orry- pg/ﬁm AikACetic acid ethyl
ester 10018{2&6- ‘fé“EZt"Bffff‘hB‘"ZlﬁF&m@d?é‘thaﬁﬁﬂ‘é‘??dxﬁ‘ﬂ%%é%oxy phenyl]-acetic acid ethyl ester and
2- propanethiolethviapisdporaienaisradeidd o olaimnimidnd 21608 rhemingraledilf7and the reaction was
- stirred for | hosseaboroam isnpriatiue,chitanlyaikstipdthei arpatadalwaspukified by silica gel
10chromatoggap QM‘@B?% AEIRA%IR ARXANSR) R AV iha title compound Step 2:

t

4-(5-Ethozycarbonylmethy1- 2 metho heno - ulfan eth I-benzoic add methyl ester
11001821 [3(sa 9 )’(' é)p opy i 1?{ Trﬁe %éﬁ ?‘53'(?/’? %e xy pneﬁyﬁe?acgllhc acid ethyl ester

(0.50, 123mrﬁ%°éﬁd trlethylamlne ((i5naL) were dissolved in DMF (10mL) and MeCIFI 15(10mL) and

degassed foRa4hinidtes-RethldiRatdyi-2-Biskdidhéimplivltsprtieo¥ert ortmey alichibropédladium (11)

(0.09g, 0.11mmahyveas acdaschodrad hercaibamidoRaddieswaadoehhted thyaoghtshm solution for 10

minutes. The feactoRWas Stirtedyider a balloon of carbon monoxide at 65C overnight, and then

concentrate |f|ed silica gel ¢ \roma i |t| D nd. 20Step 3:
gagﬂgn%%me %f e% 8 oull d n B@X Boteg sul aflﬁl %{ﬂnﬁﬂ

4-(5-Ethoxy ory p enoxy)-3-1so opylsu benzoic acid 1001831
4-(5-Ethfoxy Wﬁﬁ‘é‘ﬂﬁﬁﬂﬁ%ﬁé‘ﬂ%ﬁ%ﬁé‘ﬁbﬁ%% ﬁ?ﬁﬁgﬁ imethyl-benzoic acid methyl ester
(0.5g, 1.16mifdI5 aRdsioekertarhaths/ irdokiteri® 1@ Gy EeIfnihtsh)-eres baipmted4i2PME-(20mL) and
stirred at 65@héay-kiOudroadi@ly-piiraeigic Metidetifhe R -eiuid acr atgliatay asipuvifiegdnyy2aipreparative
HELC to giveg,the title compound Step 4:

13-(4-Ethylc i I ethyt no tho ph 1l-ac |c add ethyl ester
1001841 To %2’%&%}%@5 g?(m%o%hyf%@ngét %%ﬂelp a{a%nég‘xw 5 ?g(oxé’?o“py %‘%aﬁy'ftnﬁ;thyl benzoic acid
(0.07g, P 17A5FHOIF Th(CRmen f mL) and DMF (I drop) was added oxaly1 chloride (0.04mL, 30
0.5mmol), art¥alie-retictienrpbay Bifrechat Foonyaerp Lremyide féﬁ%@%ﬂl#ul@éfmﬁ(ﬂa‘*@bﬁcentratmg to
dryness, ethydasring(@idnm-THEBRb by Qrbammihvasyaddachdotmaet-ogC HRRY{10mL) and
diisopropyletQpapnine - @mlab,zim thereasionassikad o fpamnlsmeesatuedantd minutes. The
mixture was Vi

13-(4- Ethyl(:eé?}{]g(iztl%ingii)éJgjjr%9 2*%%%%&%%%P%Q’%?i’qé‘ﬁ"eaﬁ@%%’i‘ ?ﬁ‘é‘%ﬁéry phenyl)-acetic 35acid 1001851
Prepared according to the procedure described in Example 11, Step 4, using the following starting
material: [3-(4-ethylcarbamoyl1-2-isopropylsulfanylmethyl-phenoxy)-4-methoxy-phenyllacetic acid ethyl
ester.  Example 19: Synthesis of
(3-1444-Chloro-benzylearbamoy1)-2-isopropylsulfanylmethyl5phenoxyl-4methoxy-phenyll-acetic acid
(Compound 261



1001861 Following the procedure described in Example 18, Step 4,
{344-(4-Chlorobenzylcarbamoyl)-2-isopropylsulfanylmethyl-phenoxy]-4-methoxy-phenyll-acetic acid
ethyl ester was obtained from

4-(5- ethoxyc\,%%n%/ﬂ‘r?étﬂyl 2-methoxy-phenoxy)-3- |sopropylsuIfanylrnetﬁﬁggﬁ% S "4%E and
4-chlorobenzylamine. Hydrolysis of the ester according to the procedure described 10in Example 11,
Step 4 provided the acid. Example 20: Synthesis of (3-(4-12-(4-Fluoro-phenyl)-ethylcarhamoy11-2-
isopropylsulfanylmethyl-phenoxyl-4-methory-phenyl)-acetic acid (Compound 271 1001871 Following
the procedure described in Example 18, Step 4, (3-{442-(4-Fluoro-pheny1)-

ethylcarbamogdisp- mwmw@ﬁawlmﬂ@l@hﬁmmpﬁmﬂmwmw&mmmmthyl ester 15was
obtained from&d&ﬁ&%&%@@mmmkﬁmmm@a%wkaﬁsmmmmmemyl benzoic
acid and 4-fl roeolglenet w}é‘m P ewmyd rol IX sis, }pff tpmyegggaﬁgc Qrgl%t%m%procedure described in

e?2

Example 11, i e acid, Exam

13-Cbloro- 51€t"&12§ ) arfﬁ%?httftb?a%rtgﬂanﬁ%‘ydﬁiiéz et B“W‘S“’faﬂrmﬂ‘ﬁ"“{ﬁmh""*

2, 2-trifludroemigisdtidetienerfiyihertishbrphshepipyAceic aeitrtehinpotie: 28y égbserl

1-Benzyloxye3thpraokbthleigHhangens- he0dg§inin-1Mirobans3hghiorssdHnahohenzene (259,

112mmol) agg&%‘m&@ggt@rgmmgsgmmol) in NMI) (200mL) at room temperature was added

sodium hydff&?;SPO/Q &qﬂr}?lner Jxlxh%%Srgbc%p m%&m%@?s &Jea &&p‘g‘f\é\@ﬁm 8} heated to 120C for 10
with Et

hours. The mixture WAs acidi Yo agqueous N extracte Ac to give the title
compound. %ﬁ@b“?’ﬂ@’%@e?ﬂﬂ%%dﬂ?ﬁﬁ?ﬁ‘maﬂﬁﬂf sl AP RISy FESYEE [00189] To a
solutiont®f 1hiwispiysidieyBibionistssdfaniotivhséheXBTgoreatvimimenyiuritetiyithalonate (25.7mL,
223.8mmol) ramekeoppelib:aromitie @3zagn@28; 8mmol) in 1,4-dioxane (300mL) at OC under N2 was

added sodiugfaydricle 6 t{eﬂ;&ﬂ}]kﬂ%@!@h@&{m&fﬂm&tﬂ@ﬁi%wise@%%pdeMes the reaction
ves et RISl oty psa i L it it

remained, so the réaction was stirred at g é rs 5 % %ﬂjﬁe&é’ N lh) was added to
break up the oY SHeRHHS it RERIRY SetPE e iy enox i 4 T_cetécta )" The organic
layer wag waStreRe4MtF brine, dried over Mg504, flltered and concentrated and the residue was
purified by siicageheheanaiogtaphyido Jiieith@titieutoyipetyieh-G3Siepti8i-

(3 BenZy|0X¥r§pﬁ&l@£ﬁb@b§ﬁ%ﬁx§pﬁﬂﬁtﬁ&d§’-ﬂmmyiﬁﬁ&%dJeﬂ@ﬂ&&ﬂ, %ﬁﬂmﬂ@d}f)iyzed to

2-(3- b'enzy'%ﬁ%ﬁt@é&ﬂt}@d{t&g@g@%,mptmsrtyta%ﬁdr {43802l angithium chioride

(3.06g, 72.2mmol) In 1; 200mL) was stirred at 150C for 5 hours. After cooling to room
temperaturea‘ifltfd“(‘%(fﬁﬁﬁ was added and the mixture was extracted with EtOAcHexanes (1:10; I .5L
Exgmple3 0 Sivs is af 3 yByb pavimetiiilds(2 2-dimethyhorgpionylaminol: ethyl ester
$Belnap i) ieuad#methyl ester (8g, 28mmol) in CI-12C12 (100mL)
at 0C was a(iﬁiﬁﬁ}bQE@Q&E@@)ﬁ%&ﬂ&ﬂ@@ﬁ&@@@m&@%&%ﬁﬂ@h}aﬁm FQastion ssiture was warmed
to room tem%@t&&@r&t&%%@%&r@&%@t%amrtra QRSS Dg-staEing material was seen by
analytical LCM ic, the mixture Jas cogt %to 0C and ncenggld |th LL—I?Q 10(50mL) The volume
was reducedD anath regt%% cno:'éy)drlﬁ G WA EIAS e‘f'he Sofid material was filtered, and the
organic TayePmﬁeg%drﬁféd’ﬁﬁﬁd%ﬁwﬁﬁ?ﬁ?@d’ﬂf@"&tﬂ@ﬁﬁfﬁ?&w&’ﬁmﬁéﬁ BYsilica gel
chromatograpiteyytoegiieetidentitiel compolardbGtofgmple 21, Step 9. The amine was treated with
P-Chloro-5-(griasynylodenit e-phedoxy)-phenylisapaticoaeiddn €thydester HOBd Addthyl 4-
(3-Chloro-5- h:}’ﬂl?ﬁ}%éfﬁ ﬁ&ﬁﬂg) %ﬁéﬁoﬁ!}@%ﬂl%ﬁ%&%}%a%mﬂ) v&géltﬁf@r@sm of
15nitrobenz. Ideh de 15 9m om{jngcp agg m gargonﬂte (4.0g, 28.9mmol) were combined in
1,4-dioxane mfi_ and'El g C% overnr . rice no sfartrng materral was seen by analyical
LCMS alfd tiExtHeles izl Sl mopisaviamingls 2 LmethvREOPIRE 1\ de material
was purified fxyuifdiving bbrgp g i euagd¥hound. Step 6:
13-Chloro-5- (Mdr:ewmet&yau& mlmepmammm)qﬂbehysmﬁﬁcmmmmwester 201001931 To
[3-chloro-5- (%ut%nmyﬁemstopd@mee&m}@nmn aﬁrdmeﬂamo&sterng&lgmwcﬁrnmol) in MeOH
(30mL) was added sgd ohydside (0520, 13.8r T le T T  sirred at room
temperature for 20 N H20, the crue material Was purified by
silica gef*chrATAEGEHRES v {iiiicmnejisie PSSty .C°m°“"d49
[3-(2-Bromomethy1-4-nitro- phenoxy) -5- chIore phenyl] -acetic acid methyl ester 251001941 To a
solution of [3-chloro-5-(2-hydroxymethy1-4-nitro-phenoxy)-phenyll-acetic acid methyl ester (2.4q,
6.8mmol) in DME (20mL) was added phosphorus,tribromide (0.97mL, 10.2mmol), and the reaction
was stirred for 1 hour at room temperature. After work-up with EtOAc and H20, the crude material was
purified by silica gel chromatography to give the title compound,  Step 8:
(3-Chlora-544-nitro-7,-(2,2,2-trifluore-ethylsultanylmethyl)-phenoxy)-phenyll-acetic 30acid methyl ester
[001951 To [342-cromomethyl4-nitro-phenoxy)-5-chloro-phenyl]-acetic acid methyl ester (0.5g,
1.25rnmol) and 2,2,24rifluoroethanethiol (0.13mL, 1.38mmol) in 1,4-dioxane (6mL) was added sodium

hydride (60% in mineral oil; 0.055¢g, 1.38mmol), and the reaction was stirred at room temperature
nvvarniabht Aftar wark-tin with Et0OA- and 1004 adiieniic HC1 the eriide matarial wac




35purified by silica gel chromatography to give the title compound. Step 9:
(3-[4-Amino-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy1-5-chloro-phenyl)-acetic acid methyl ester
1001961 (3-Chloro-544-nitro-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phen then acetlc acid methyl
ester (0 07gwé)f%]r?fpﬁ6’ﬁe 1,1-dimethylhydrazine (0.08mL, 1.09mmol), ferr‘g }(/59 039,
0.02mmol), and DARCO (0.016g) were combined in EtOH and stirred at 65C for 30 hours After
work-up with EtOAc and 1120, the crude material was purified by silica gel chromatography to give the
title compound. Step 10:
13-Chloro-5-14-(2,2-dimethyl-propionylamino)-2-(2,2,2-trifluoroethylsulfanylmethyl)-phenoxy)-phenyll-a
cetic acid methysle@tsitbP01ORB koo Z2sHlilem @fhylsul fanyimethyl)-phenoxy]-phenyl } -acetic

(344-amino-geif ey Petidf U GEOr MDA RN i bR -Brriie iR :Rhenydracalig acid methyl ester
(0.058g, 0. 1%&@'2@&% 1@&4@4@@%&) Wenadderiietinaming (08 Rl 9mmol, followed by

pivaloyl chloride (0.02 17mm he reacfion was stirred at room temperature for 10 minutes.
After work-up (e FBLCTS By hy8om e L e Frdrarisl WS BIHIE ek PiEPE omatography to
give the titleré8ripstsitiectsStep 11: (3-Chloro-5-14-(2,2-dimethyl-propionylansino)-2-(2,2,2-trifluoro-
ethylsulfanylmezt$ i) HreneykpherA}.acetituacie OOTEASIndiD/1)-phenoxy]-phenyl} -acetic
(3-chlom-544:@22seinpe Lty Rk oRionYIRRINR) 121 (Rafordrdd] Wer s ERUB M EROM IS TN at
phenox1onagSsli 2GS S5, (0300 0BTSNS 2Ol (2:1:2; 2L was

at

added IN aqyeous lithium hydroxid ure was stirre room emperature 20 overnight.
The mixture WA seaned B pH B TR Wié@‘“&&&é&ﬁ% TR EUPREREHRIERNE. The crude
materralQ/vaé"iffﬂﬂfrétftwcfﬁéﬁ‘ara?% ffiRLC to give the title compound. Example 22: Synthesis of
13-Chloro-5{12{? 2-dirheth§propiériairiropl-(@yiubradthan suorylnethl ephienoxyl-phenyll-aceti
c acid (Compgamelngakiet A0 WloF@ol), sodium chlorodifluoroacetate (0. 282g, 1 86mmol), and

13-chloro-544:(2; 2-Aims vty Jl%omxlg@gm e%o{a?u%eg sfﬁrsi?@@{spxl?%fams'nas ngzsed

25phenoxy) \9 ny cetrc ac 4mmol %‘, was added 3-chloroperbenzoic
acid (77%:; 0 egé IR, % e reﬁ%ﬁS’hS asﬁt‘rr{‘}rge(dj far §°H3 SAFBEH Eihperature. After
work-ud%vrtrﬁ@ﬁ%‘i?‘éﬁb"%?@?‘tﬁ’é’ Eirthe marér%ﬂd\}raeiﬁa AT sbrempeHreRiy@l&¥réfmatography to give
the title com@ifumendEranidien2®:8y3thesigcod-¢B:Giifardafiy)-(RRodiiratnyl; prepieciylamino)-2-
30isopropylsuiaunyimethyl-phenoxyl- pbenyII -acetic acid (Compound 30) 1002001 FoIIowmg the

procedures %ﬁ%{'?@ﬁzﬂﬁ L.onl6P. é ﬁ%t?rfﬂﬁlﬂof@@isf faz(%memyr)-pheno oxyl:phenyl)

bromomethyl 4-nitro- nox 5| Ioro ace cid methyl ester propanethrol) Example
21, Step 9, ané‘cliaxgﬁg Fép LS g?‘grva E: % ‘)O'?fééfﬂﬁuﬁl‘?ﬁ't

d|methﬁoproﬂ@ﬁﬂ%tﬁﬂf%?%%?dﬁ?@ﬂhﬁﬁ%ﬁ?&W%’H@‘ﬁbﬁ?ﬂiﬁé‘h‘;ﬂ)“a@:’@t@’a&dSr‘ﬁle?hyl ester 35was
obtained. Hywrohywistfittd evidatvriadcbididgpt detebpt océdmpée dbSerbddoiprdvidariiple 21, Step 11
provided thedanistonmexapla-24-dyathesiso R BnGhlare.2 A di{doro-ethylsul fanylmethyl)-
2-dimethy'pgspiagMaaNIeds (APRBRS % SH{B0YITE Y LRNG VUGN ul@Gsii acid (Compound

31) 100201% 1b n Exa e21 St
(3-chloro-54 (Cé Zadd‘rme ]I prolpfgnylarnrno 2 |sorop Isulfanylmethyl phenoxylphenyl} -acetic acid
methyl éstegBeg3 i Sl LR satgEl KamBRZsic 5acid (77%; 0.12g,

1.45 nunol), {#iliierecthanesi i ' et arithifererarndcS0N fter work-up with EtOAc and
brine, the crmdasmmemd wasdprgmfrmeld@gcameargeltehrrmmategrapnmqegmommhoxy-a-
(3-Chloro-544+£2 2idlkBatyiRm ml@@@%mmmaﬁmmwm@wraagnom,phenylr acetic
acid methyl ester. Hydrolysis of the ester according to the procedure described in Example 21, Step ii
provided the acrd 10Examp|e 25 Synthesrs of 13-14-(2,2- Dlmeth I propronwamlno) -2-(2,2,2-trifluoro-
ethylsultany RN ot V-pinaiquya EREEEESouNd 321 1002021 To
benzyl alcorigsulipnyime GORHYE-(pah o chtio deidhd] pdidde (60% in mineral oil; 0.44g, 1
Immo, and tiwe2majxXtoKe- was:stﬁrredlfmrza@ mmwesmrﬁmﬁemae;wﬁo@mehmmu@cwas then added to
a vial contarmng&ﬁ}p&(&-@-{égfhuﬁ?&mgt%}@ﬁ9@)9%&(;@;;%,(}&,&54 5mmol) and the reaction was

stirred at 12QC for 3 hallrs as’ﬁ%%h%éf"?{&%‘? gawe %i)bangz&%ry 5 trrflu nyI) -acetic acid the
title compound. 1002031 To (3-benzyloxy & trifluoromethy etlc a , 5.4mmol) in EtOH

(30mL) Was a desasipune éérﬁd(?fﬁ?ﬁ‘]’ iﬁ%“ﬁﬁ’@?ﬁ‘i%ﬁ‘f’@%ﬁ&%t &%Véﬁﬁﬁ?ﬁﬁ‘f‘?&ﬁ temperature.
Once no starting material was seen by analytical LCMS, the reaction was worked up to give
(3-Benzyloxy-5-

-37.



20trifluoromethyl-phenyl)-acetic acid ethyl ester. 1002041
(3-Benzyloxy-5-trifluoromethyl-phenyl)-acetic acid ethyl ester (1 .7g, 5.6mmol) was dissolved in EtOH
(30mL) and degassed with N2. 5% Palladium on carbon (1g) was added, and the reaction was purged
with H2 and ¥R A Y& tinder an H2 balloon at 50C overnight. The mixtd e SN R nd
concentrated to give (3-Hydroxy-5-trifluoromethyl-phenyl)-acetic acid ethyl ester. 251002051
(3-Hydroxy-5-trifluoromethyl-phenyl)-acetic acid ethyl ester and 2-fluoro-5- nitrobenzaldehyde were
reacted according to the procedure described in Example 21, Step 5, to give
[3-(2-formy1-4-nitro-phenoxy)-5-trifluoromethyl-phenyll-acetic acid ethyl ester. 1002061

[3-(2-Formy theleruitrnpérishessyp&hitd thy siformst hipephesyiace e alSith eihyla@ tae-wlsereduced to
[3-(2-hydroxmmmmayﬂﬁmmppmemxmm&w@mawmb@me audathydsaster 30 according to

the procedur gﬂgg]sgl{g J0-EX3RIR, Srbe ARG AN %[kated as described in Example 21,
Step 7 and t n trea

ed wit 2 2-grif oroethanet Nitrg-2-(2,
trifluoro-ethy TP HRETY ﬁ’@%f‘ﬁ- it ﬂ%crtornr‘%llm %é% gfgc c "é‘ %ﬁﬁjf’es{er The amine
was red&ced%é”ﬂ'eé’eﬁﬁ'éﬁ'?r?ﬁ%&ﬁﬁ’bf@“?’f“S%b’@ aﬁ?ﬁﬁ@h teated with pivaloyl chloride as described
in Example 24mBeipiayiohpriiicies3ava(D) 2 DAEISmropienyumimed 2 PMRIR0 (:1;
35trifluoro-ethy sk faRylmativip e Bexye- trifluakmeRiphrnydl aseticagidhethyl ester. Hydrolysis

of the ester g deserined:i A%é@mwﬁaaéwétﬁellﬂhp@m%ﬁ%@&!@y WRge

2010/003120PCT/US2009/049621 E xam le

(3-14-(2.2-DIRETRYEBRBh Ay Tl 22k Lﬁr(()’rogt'g/ eSLﬂ%ny’f SRR B rifluoromethyl-phen
yll- acetl@ad@h@éh?ﬁ%'ﬁﬁﬂ“w}i%?On Prepared according to the procedure described in Example 24
using (60232} Following the procedures described for Example 21, {4-methyl-3-[4-nitro-2-(2,2,2A4rifluoro-
{344-(2,2-dirpihylpropiany)aneia)FRntayd, dcif wamumehhydsu ian ybmednd cpenaxyp5-trifluoromethyl-ph
enyll -acetic 53Gi¢ %ﬁﬁ&)ﬂﬁ@@ﬁlfﬁﬁ(&lﬁ}ﬁ 3}7en§¥f‘m§§f§ %B%}}%c&@a&@ﬁ@&%ﬁ% spronieRy1)-methyt-amin.

ol-2-(2,2,2- trlflu t 0X Compound 34)
1002081 To T5: myet p?é?o ‘F rﬁ?%‘i;}% d%“o“’%ﬁ |g§ g £ﬁ%’yl) phenoxy)-
4-methdRy- wﬁwikﬁaﬂwyiéwﬂu@e?mioaﬁ% Rﬂ‘éeﬁ%FﬁE’) é@%ﬂ&é’a%aﬁ%ethane

10(0. 03mL @rﬁv&immectﬂollowed by sodlum hydride (60% in mlneral oil; 0.021g, 0.53mmol). The
Y fts sateiiahyyas seen by analytical LCMS, so

temperature and stirred for 2

days under T 5 ure, as u ' VSI; step tion of (3441(2,2-
dimethyl- pro%non -‘Fnlz%;[¥ aﬁlno -2- ga ﬁX"f d% ?71@ §e9rtfl1cifx [-4- methoxy 15
phenyl} Zcetid: M%Wﬁé@q@f {6‘ 9 Pﬁaﬁdfﬂ %‘t’l’l@yﬁ?}/ﬁ Qaéé’d“l‘-‘f?@‘ Pum hydroxide,

and the reactigritwrs-troaxtedhto BEGi ol 0NKoue sigieveiiitEeomipsurd ?Eéeémmei%: Synthesis of
icl-Methoxy-3nd éxfZex @ximzatidinxa-ialdn2y(@d 2 2utcidyacaetawsitanylmethyll-phenoxyl-phenyll-acetic
add (Compofé@g@%ﬂﬁ%}i oly-i%-chjem-pheny{)-acenc acid {8g) was trcated with hydrogen chloride (4N in

(3-14-(2-Chl ros ethoxyc - trifluoro- Isulfan Ime
20phenoxy1?4 moxt‘?ﬁlo;(é eny acg%n:i f §0 Zcf‘l%of iellsl er f%ﬁ%ﬁiﬂﬁ'ﬁg d';'/")?:si:fotri'lcﬁ|];J%|‘=?1 to the procedure
describéd in ¥EXEfpra ‘S" sdfa ﬁ%"*ﬁ‘ﬁﬁ@%@hﬁﬂc&wﬁé ‘é"f&ﬂ%ﬁﬁﬁ’c‘é’ﬁ‘a "*}’” acetic acid

{344-amino-292. 2, 2-trifluoro-ethylsulfanylmethyl)-phenoxy)-4-methoxy. phenyll-acetic acid ethyl ester
and 2-chloroptis chisnatortpatenioro-ghtay)deetic acid ethyl ester was reacted as outlined in Example

{4-Methoxy-31 12 @XRs0%aZl N3 Mhlorrighadituiorgaetiy lsifanylimethyl)-
25phenoxyl- fﬁ'&‘ﬁ@?"@%‘fﬁﬂ ?ﬁygrélxg%%z: Iguc acgd ethyl eSttf‘] T iacted with 2-fluorc-5-

{344-(2-chloro- ethoxycar onylamino 2-trifluoro-e fanylmethyl)-
nitro ehyde as butlin tl%

phenoxy1-4- MR B £ 818’@%&7%&&0(6“16% BSOS T ISR B mL) was added
sodium ethoRMEPX2PHTA TR0 T¢EI 62fRL, 0.37mmol), and the reaction was stirred at 65C overnight.
The mixture WS paritionct(bétmweehriEtdAemg-phad)lomnditheidgueeus tayerdwast3Bextracted with
EtOAc. The cambined.ateaniciayersaoerenchipdhoner MBS o filtesed .anekeongentrated, and the
residue was ME&@ DY RIeRarally §r$?lﬁ’:!a8dt{?> é(ﬁdl:rl]?{%?o&%k& g GXRMAIS 2mynthesis of

13-(4- tert Bu bamo C;Ii 2- t§rt bu@"ﬁ}f‘ F‘] gnoxy)-4- methoxy-phenyll-acetic acid
(Compotnd acgfc T t'érof)no ’f)m@%ul‘faﬁf/lmethyl -phenoxy)-4-methoxy-phenyll-acetic

add ethyl 35ester 1002111 Prepared according to the procedure described in Example 15, Step 5,
using the following starting materials: [3-(4-bromo-2-bromomethyl-phenoxy)-4-methoxy-phenyl)-acetic
acid ethyl ester and 2-methyl-2-propanethiol.  _§fep 2:
3-ren-Butylsulfanylmethyl-4-(5-ethoxycarbonylmethyl-2-methoxy-phenory)-benzoic 5acid 1002121
[3-(4-Bromo-2-ten-butylsulfanylmethyl-phenoxy)-4-methoxy-phenyl]-acetic acid ethyl ester (2.0g,
4.3mmol) and triethylamine (5.9mL, 43mmol) were combined in H20 (5mL) and DMF (50mL) and
degassed with carbon monoxide for 20 minutes. [1,11-
Bis(cliphenylphosphino)ferroceneidichloropalladium(11) (0.35g, 0.43mmol) was added, and the

10reaction was heated to 80C for 4 hours. The mixture was acidified and extracted with EtOAc to give
the title comnoiind



Step 3: P-(4-tert-Mitylcarbamoyl-2-tert- butylsulfanylmetbyl phenory)-4-methoxy-phenyllacetic aC|d
ethyl ester 1002131

3-tert-Butylsulfanylmethy1-4-(5-ethoxycarbonylinethyl-2-methoxy-phenox %ﬁ; enzoic acid 15(0.2q,
0.46mmaol), Ygﬂ%‘fﬁﬂ the (0.15mL, 13.9mmol), 1-ethy1-3-(31- dimethyl f’r@ﬁ%ﬁ?ﬂ)’éé’rbodumlde
(0.11g, 0.55mmol), and N-hydroxybenzotriazole (0.074g, 0.55nunol) were combined in CH2C12 (8mL)
and stirred overnight. The mixture was concentrated and purified by preparative HPLC to give the title
compound.  Step 4:
13-(4-ten-Butylcarbamoyl1-2-tert-butylsulfanylmethyl-phenoxy)-4-methoxy-phenyll20acetic acid
1002141 [3-(detsat{BtHsadmmdyiinddehbdouiiscifanyimeiiytephaibetyyt dstanethaaytephenyl)-acetic
acid ethyl e%@)ﬁ@mgm@pm}r&aﬁg@w&hig@ bydsexiggdrielidand H20 at 60C for 20 minutes
M L e e E L g

3-tert- butylsu fanyimethy1 4 arbon methy1-2-metho %eg enoxy benchc acid was

reacted with? ﬁ%ﬂ%’f“@%ﬁ%’éé’éﬂ%ﬁ WSW@'ﬁﬂ%"éﬁ USRI ! cster a8 deserth
{342-terb. butymmmgmylﬁc@n@g@fﬁle amine with pivaloy! chloride as described in Example 21,

phenyl-ethylSetbi@movidsddhenionyd-4-hathostyphrenydjadetic-domeethylfestertwhich was hydrolyzed to
{342-tert-butyisriiapiraitidadat-axa-<rphapuethaackameyild asaenoxdrdreaethoxy-phenyll - 30

acetic acid (Q(gggge%quﬁ f)klzg)g%%?& 1-(4-fluorophenyl)-2-methyl-2-propylamine to provide (3-
(2-tert- butylsulfan rglet y Iuoro phen 1)-11- dlmethyl ethylearbamo%ll) 1phenoxy}

1t ' ERORLBSES FHER R 2athylcarbamoyll-phenoxyl1-4-methoxy-p
henyl)- acetlmimﬁd /(ﬁiymﬁw fml mmpli@OM)bfqmpamdmewmrppwwber)-4-chior0-phcﬁyll~acetxc
(3-12-tert-Bufylsutaeybmeiny-Aoipiprdaineniscade aayitd P henrsyid-meshaxmabenyl zacetic acid ethyl

ester, which M(%&%ﬁ%&?x%@ﬂ%&%& %WJ:%}H@&MUE@&M‘%RQ@%%QQAMM to the
-carbonyl) pheno% -4-me getlc aCJ ?% 00 191 -
u

5-amino-2- mé?hoxypyrldlneago Drov 8? °’>{§ SRSt Ié‘ Ctiox h\)%/

5pyridini3- yIEWWIﬁlﬁﬁéﬁ&%V]"l?’Pn"éﬂfﬁ’é%ff’ﬁwIhpi‘ﬁ‘?féﬁbpﬁﬂalbemCég’fé‘F‘ % was hydrolyzed
to Hydrolysis of the ester provided the acid,
(3-12-tert-bupdsuifr Ryl mathvls ¢ (S1e hOwpyigH
ic acid (Compgpuin X '

(342-tert-Butylsu e 2,211
acid ethyl esE6 ) Moy

xy)-4-methoxy-phenyl) -acetic
er. wWhich wasgi&yé?’é’ﬁ/zed P?“‘-E 519 XPluorome}h?

(3-[2- teﬂobutﬁll’ﬂﬂfhﬁﬁﬁ@m?‘mef‘??ﬁ %Wé?ﬁ*‘éiﬁ%&ﬁ%%?ﬁmvﬁéﬁ&y] 4- methoxy-pheny1}-acetic
acid (Composrradjul @Rty - Nimethsphsppropidemmcbytioisrollieketic acid ethyl ester.
(342-ten-Butylsutianybmaakhydddnéiopptapy bnmethdearmapayl) qahatoxyd «reethoxy-phenyl1--acetic
acid ethyl esﬁﬁ&wﬁ\éﬁ'ﬁ@ﬂ%ﬁ%ﬁ(ﬁ%ﬁ@ﬂﬁﬁﬂg) 2-1sopropytsu1fanylmethyl~phmoxy] -5 _ _
tert- butylsulf§1 go%i ]Eégisgpr%pygm@e garl}gm&\%ls) Jpheng xvl mwmﬁgme xy;phenyl} -acetic acid

15(Compoun neopenty |ne to
{342-tert-ButHEH A Iz pl - Ma e imethyln R heA sl S ethoxy-phenyll-acetic
acid ethyl esttirylguh iy imethvBydenbox il tin vl—phenyl} acetic acld (Compound 55) and {3-14-(2,2-

(342-tert-butyisadinmyimasaviindno?- R¢eli viearhamenld: pvi-dhmethaxy-phenyl) - acetic
acid (Compoyeg:- 46k @;Q@am% 30: Synthe5|s of

(342-tert- Bu%l&WEe} zjir}@gti‘y %%,l%ug;(r)ne%wuipro% pr’][;lnolﬁt)‘enoxyl -5-chloro-pheny1}-acetic acid
(Compound 471 002231 [3-(2-tert-But aInmet?m)é- nitro- henoxy) -5-chloro-phenyll-acetic acid

methyl eter SR SPERAPRY RaYSTRRG ™ d\ffﬁ%‘ﬁ%ég‘ai‘} Yedlib% IS B Mple 21, Step 8, using [3-(2-
bromomethy@%ﬁm@ﬂ%ﬁﬂm@%%r%%ﬁ@ﬁ’}%b’éﬁhﬁéﬁmw@%ﬂaﬁm%ethyl 2-
25propanethiol] Mt hswvasrectUeepki @i @-031nD1 Bxtest) buty isuliaay Imethygptenemy)-5-chloro-
phenyThacetigsaeid: ety Ratek asdessdb o If Pl sl andt@bh Yohle AR WRS, treated with

pivaloy] chlodleras %%@%J&E%ﬁ%@%&%ﬁ%%@ CLQO%?V@Q §gteiauidedigayimelnyl-4-
(2,2- dlmethylrﬁlr ) ace c acid methy| ester. Hydrolysis of the

|n0 nox 5 chl oro
ester to the acid w%i%1 F‘ég E%g 5y |‘ﬁ’xﬁex y‘§ @Beﬁyi}?ﬁeﬁcx%crﬁb’]e@i“gynthess of
{3-Chloro-5-14- (2,2-d|methyl proplonylamlno) -242- methyl propane2-sulfonylmethyll-phenoxyl-pheny11
-acetic acid (Compound 481 100224) Prepared according to the procedure described in Example 22
using (342-tert- butylsulfanylmethy1-4-(2,2-dimethyl-propionylami no)-phenoxy)-5-chloro-phenyl}
-acetic acid. Example 32: Synthesis of
14-Difluoromethoxy-3-14-(2,2-dimethylmropionylamino)-2-(2,22-
35trifluoro-ethylsulfanylmethyl)-phenoxyl-phenyl}-acetic acid (Compound 49) - 1002251
{4-1Vlethoxy-344-nitro-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-pheny1l}-acetic acid ethyl ester
(1.5¢g, 3.6inmol) was treated with 48% hydrogen bromide in acetic acid (1:1; 20mL) at 100C overnight.

After work-up with EtOAc and 1420, the crude material was purified by preparative HPLC to give
1A-hvvAdrovy/-2-(A-nitra-2-(2 2 2-trifhinro-eathviciilfanvimethvD-nhenovvinhenvy1l-acatic acid (O0O22R)



acid methyl ester (0.40g, 0.92mmol), sodium chlorodifluoroacetate (0.282g, 1.86mmol), and potassium
carbonate (0.14g, 1.02mmol) were combined in DNIF:H20 (8.5:1; 4.6mL) and degassed with N2 for 15
minutes. The reaction was then stirred at 100C for 4 hours.. After work-up with 15Et0Ac and IN
aqueous HOY & HEIHR was purified by silica gel chromatography to givé{4Us2009/049621
difluoromethoxy-3-(4-nitro-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy)-phenyll-acetic acid methyl
ester. (00228) (4-Difluoromethoxy-344-nitro-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-pheny11-
acetic acid methyl ester was reduced to (344-amino-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-
20phenoxy]-4-difluoromethoxy-phenyl} -acetic acid methyl ester as described in Example 21, Step 9,
which was trpateg withqivaleyk tihatite asxipsctibedinbXamplenyl-pstepy 0 to provide 14-
dIftuorometh@mﬁ,%a@;&nm%mw:pa@w@w&mmés@r (@ Ao Biasg-sthyisuiapylmethyl)-

phenoxykphegaRES I AL IS esiEr 1 Qlyale LIS pelgio R ACH AR FRIrIed out as
described in Exam 1, Step 11. 25ExamF)Ie 33:'Synthesis of

14- Dmuoron%gmwsgw@*ﬁﬂafm@fﬁﬁ“ﬁ?&ﬁ WF%B}‘ yas seen by analytical tl, the mixture
(tr|nuoro%thamﬁ@mMﬁ%h@ﬁbﬁy%@?ﬁﬂ@%@%‘%ﬁ&ﬂ%@ﬁqmwgﬁw@?% Prepared
according togive {peaggusdaesciine Indixasmel ATaugimghid-plithuaypphetiipuysd- acid

14-(2,2-dim -%Qﬂglonylamlno) -2-(2,2 2 tnfluoro -ethylsulfanylmethyl)-phenoxy)-phenyl}-acetic acid.
30Example nthesis -A4- Q)2 aci
ethylsulfanyl?f%ziy i%ﬁ [sz3 Qﬁ eny at%%%%%g C?gr?}f)% %ﬁ%é%iéqh(%%goﬁ
(4-hydroxy-38%#%; ﬁ%"”é (! Cig ﬁ?ﬂﬁ’&? b“'é*f AR PR S LA TS PR SR 05 BRI X RESHE % cid methy! ester
(0.50g, 1016/4niot:insDaiE PRORPY e el Khméwwm{mmféﬁbwwﬂ%@sﬁn@deude) (0.455¢g,
1.27mmol) angeesis mcanbodataei(@ 4/5bgxus2amphBbandthe-rdmctton was stirred at room
temperature éﬁam?mmyréetmeghw&rhmmtbh@%&amdcmy;tmm@ materiabwaspurified by silica

gel Chromatq% mﬁéJ\O &Yany{l aelﬁ¥ :tgl(xjen%xgg g é%\}{l}ﬂx -&Le'hc acid methyi ester.

ethylsulfanylmet 8) enony uoromethanesulfon ox 0 enylk -acetic acld methyl ester.
1002311 {344° H (‘2“% ‘éet?fﬂﬁﬂ%ﬁéftﬁfﬁ@ﬁ‘fﬁﬂg}‘ﬁ%ﬁwr) 61{e1%0xy‘]‘“ﬁ hyl-propionylamino)-2-
trifluororfeth&rfestiforpieRyistienimgabetierasitriehpiexterai2og o8 misian tiffethylboroxine
5(0.07mL, 0.83nximahy! potsesiimeaonatei(Qot28yl G188yhmab)))-girtoxy]-4-cthyl-phenyl } -
tetrakis(tfiPh@&}{lﬂla{asﬁﬂiﬂ%mﬁmiwﬁ(@j@%&x&ba&@%&ﬂﬁ@@ﬂ)ﬂﬁﬁ&:ﬁ&m@m@tﬂdﬂu@&ﬂE H20 (2:1;
4mi) and degassedWEBANE ok Bminulge, Khe) Aclon wan Ul d.a\ 909G/ aous, and then

worked up with EtOAC an % aC}ueous Ha. The residue wasgurl ie S|I|cavgel chromatography to

give (4-meth§I ST ARYSE IS B RS S R T YRS AT D A HBReRY R acetic acid methyl
ester. 16023g1ords Sttty fradpryeEdenuY by R mrREY IRy | of fhf—“ estors provided the
{4-rnethy1-32ddnitro-2-(2,2,2-trifluoro- ethylsulfanylmethyl)-phenoxyl-phenyll-acetic acid methyl ester

was reducedgg e Binands 6212 #dliuosgsqthysuimninaathnirphenoxilisd-sethyl-phenyl}-acetic
acid methyl exlorafd H;Q{H ' '&L)éb‘é'akﬂ{ HBJARsE

(344-(2,2-dime y@ if] li X h gcetic.
15ethylsulfar{y‘irnét ﬂc; enox - -meﬁw Tpﬁenyﬂyace}ﬁc) Iéceaorﬁla ‘fﬂésﬁye? T—ri{/&r Sis of the ester
providedthe a&&améﬁammé loTFHIA &SRy AR X EeaTGgs fasqabel &h\éé fegraiRPy A Mino)-2-
isopropylsulfamkmestnizl i omdbed bphidivy HebdbeticameieP{Compound 52) 1002331 To ,
4-chloro-3-flysrapheaiacaticiagititoo 2 6 mmoelsandobens whalcohabihibnt 33058(dmmol) in NMP
(50mL,) at 0Cowasadded.aqdiyn, @mggs R R Sl A9 B3R, ARG ibe reaction was
then heated to“g,Zqu:ﬁt s&r&e% vernl §1 E{% gegwas %ckgé];lgdt I—%Aﬁand e racted with EtOAC
o>?’y b € 02341 fﬁ B

to give (3-benz 0ro - e |c aci enzy oxy |oro-| p enyl) -acetic acid
(89) Waéﬁrea?'@%‘]\ﬁﬂwﬁ}%d’é?fﬁ‘ﬂg TN+ e amsem &Y emes Sttt (R G 2 80C for 3 hours.
After concenthatitrepierdiviaaes fvtrevesidatorSWrS Puliified. bydwr@angé%rﬁmt@gmp*hy to give
(3-benzyloxypd=aderomahemniyt) rrastie g@&t&iﬁyﬁﬂﬁier 100235] (3- Benzyloxy -4-chloro-phenyl)-acetic
acid ethyl estgr, was Jeasirelas.pulined iRF X3 MR\enef RIS Py Opionylami

(4-chloro-3-hydroxy-phepvl)-acetic acid ety sgtp%s,nd 59)

35 {00247 As described for Example 21, [34(2-bromomethyl-4-nitro-phenoxy)-4-chloro-phenyl}-acetic

acid ethyt ester and 2-methyl-2-propanethiol were reacted 1o provide [3-(2-rert-butylsulfanyimethyl-

- 40 -



- 1002361 (4-Chloro-3-hydroxy-phenyl)-acetic acid ethyl ester was reacted with 2-fluoro-5-
30nitrobenzaldehyde as outlined in Example 21, Step 5, to provide [4-chloro-3-(2-formy1-4-nitro-
phenoxy)- phenyl%ﬁ acctic acid ethyl ester. 1002371

[4-Chloro-3-Y2% 883 3itro-phenoxy)-phenyl]-acetic acid ethyl ester wa8 S8R
chloro-3-(2-hydroxymethy1-4-nitro-phenoxy)-phenyl]-acetic acid ethyl ester as described in Example
21, Step 6 and then brominated to provide [3-(2-bromomethy1-4-nitro-phenoxy)-4-chloro-
35phenyl13-acetic acid ethyl ester as outlined in Example 21, Step 7. 1002381
[3-(2-Bromomethy1-4-nitro-phenoxy)-4-chloro-phenyl]acetic acid ethyl ester was treated with
2-propanethibbirg-ehesexibédhinretenybecal adldetng sweprovill @ f-ahted o B{2-amino-2-terr-
isopropylsulfarykmeipydedyikaopienaxys)-pitanyicanatin aaid etlyrrsiahviichivassgduced to [3-
(4-amino-2- |Wgy@{fm@gp%mpepgxwfﬁ@t%m% vkaceligagld ethyl ester as described 5in

Example 21, Ste ento e amine, with pivaloyl chlori e desc ibed in Example 21, Step
10 provided {’4 cﬁ% iﬁf%mfygjrmgt "y’i B?oyp or%g?ﬁ%to% |sop%¥;1py squ’arLE’yImethyI-

phenoxyl ph@?‘fyffdafﬁ‘eti’édamd ethyl ester. Hydrolysrs of the ester to the aC|d was carrred out as
described in Exgmei; B¢ 2-Ent il by IRl eto
14 Ch|0l’0 3 __ I ?a ral

ethylsulfanyl XY, Tﬂ@% " A p scribed for
Example 21 %ﬁéy%omometréﬁfbf 5rlt)iitro heurétg16)10%14(‘{(%%I%]lr%?iJ eﬁﬁ?%ﬂ:%gji% ethizl ester and
4 ni

2,2,2- trlfluoroeﬂ'ranmfht/oﬂmm S reacy e } CeI56: itro-22

trifluoro ‘@thyfgﬁ‘l‘f‘ahWMHW%@?HY&FW@H@TFQ&@ERE‘?&Eaé“t'i‘ﬁﬂcéb't@r" Wéﬁd\ﬁas reduced to the
amine and thehfn@medwmprﬂwmﬁdesmmpwmehémghloro 344-(2,2-dimethyl-
15propionylagrinm)ed3. : Rs il Ji¥e sk dsaseligredd ethyl ester.
Hydrolysis of,fia m_g@ap;gy@@ém@gig Example 37 Synthesrs of

(3-14-(22-Dimet, lonylamin ISQ ulfa thylphenaxyl-5-trifjuoromethyl-phenyil-aceti
¢ acid (Comrq)%%nd irﬁg% 51 egsgﬁ%gdp E M § PR S

[3-(2- brd?noﬁ?&?h%—%ﬁ?rﬁt‘?ﬁ‘ﬁ’@hﬁf%@-ﬁ‘ﬁﬁr&ré?ﬁw e‘?@)‘pﬂﬁ‘éh‘w hiastrd Semi&fAyrEter and

2- propaneth%f%@p@fﬁséﬁﬁg@qbybym%)[gﬁgnm-phenyi] acefic acid ethyl ester and isobutyryl
|sopropylsuIfaﬂt;tlmethw%wﬂmerahewaesmﬂﬂumromethyI phenyfl -acetic acid ethyl ester. Reduction
to amine an(ktlgg,glgrgamgusggt £ @ani tried auto provide

(344-(2,2-dim r a '
trifluoromethy %h i % “HyUTOIySIS Of the €S rovrded the acid. 25Example 38:
Synthestd of %ﬁﬁﬁﬁl?ﬁ‘é’fﬁw f?rg’ﬁﬁﬁiﬂ%’d’ﬁlmﬁ- e
ethylsuIfanylM@EWTWW%WWWWH%&@W%@W&W&@@WQ@&416(2112-
Dintethyl- propmwmmmmaa&mﬂuﬂm ethylsulfanylmethyl) phenoxyl-4-ethvl-phenyl}- acetic acid
(Compound B&ak# i WisaliRny

c (Lompoung

30trrf|uoromg£®g§§lgmgﬂ
(trlmethglsr)y acetylene alsinvisie ghrne)palladlum OP (0.1155,

0.16mmdl), and Co e af“o?fc ed‘(’é 8&@%?%%8?59&@%5?&5@%% st§lamine (8mL) and
degassed foPWﬁﬂ%@@e%é foadierhnarrienietifordhouis-nrtbiiohewdrketampidmt CH2C12 and
1120. The crbdéomwtbwadnmsi rﬂmﬁedldnys)srhca gel chromatography to give {3-[4-nitro-2-(2,2,2-
35trifluoro-etidsi neth hg : Mehvbidsagtiiacid methyl ester.
100242) To a galution o 4?64 I e 89;9 gug&r%sulfany methyl)-phenoxyl-4-

trlmethy:l ila Ve ]} celic acid menyT es er (0A10g, 0.8mmol) in THF (3mL) was added
tetrabuty?am uoride (1Mt hf’ﬁ% 'ig]m ptBRE 815’%‘8‘%??@ BRI TR Etirred for 30 minutes

at room temBEFatERES ARie (B &&ﬁﬁﬁ?ﬁﬁt@ﬁﬁ%ﬁagé@%‘y ARaRrreartheomids tikitre 5 was
worked-up WG 10¥Rd mind- 112 o didedesidberwabprificaeby siticaegetehrofmatography to give
{4-Ethyny1-3driitrae 2e4cticd A iflauadeiby ks any e edypppihe noxyharhanyRegticrcid methyl ester.
1002431 (4-Ethyayds ﬁﬂﬂcrgj,tr;g,gﬁ{;lgﬁgo ' B&g&o ethylsulfanylmethyl)-phenoxy)-pheny1l}-acetic acid

Y,

ter (0.9200, 1 63mmol)

methyl teréo 179 Q 39 mo ated with 10% Iadl on carbon in EtOH under
1050ps§?—| %5 tss M Fhrgpionlaming rﬂ tR8EEh Celite, and the
filtrate was ‘a invine *_-_' phepoxyl-4-hvdroxyphenyl acet:cacid Comuund7

(3-[4-Amino-2- (2 2,2- tr|fIuoroethylsulfanylmethyl) phenoxy]-4-vinyl-phenyl)-acetic acid methyl ester and
(344-Amino-2-(2,2,2- trifluoro-ethylsulfanylmethylyphenoxy]-4-ethyl-pheny1}-acetic acid methyl ester.
1002441 Following the procedures described in Example 21, {344-(2,2-dimethyl-propionylatnino)-2- 15
(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-vinyl-phenyl)-acetic acid methyl ester and (344-
(2,2-dimethyl-propionylamino)-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy1-4-ethyl-phenyllacetic
acid methyl ester were obtained by reacting a 1;1 mixture of
(3-[4-amino-2-(2,2,2-trifluoroethylsulfanylmethyl)-phenoxy]-4-vinyl-phenyll-acetic acid methyl ester and
(344-amino-2-(2,2,2- trifluoro-ethylsulfanylmethyfi-phenoxy]-4-ethyl.phenyll-acetic acid methyl ester;

with nivzalovl 20 chloride The two amidec waere cenarated hy chromataonaranhyy Hyvdrohveie of the actarce



1002451 1344-Amino-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl} -acetic
25acid ethyl ester and 2-chloroethyl isocyanate were reacted as described for Example 3, Step 6. The
crude material was purified by silica gel chromatography. 1002461 Sodium ethoxide (20% wt/v;
2.27ralL, 0.1%87A1I83#4s added to a solution of (3444342- PCT/US2009/043621
chloro-mhyl)-ureido]-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4.methoxy-phenyl } -acetic acid
ethyl ester (0.050g, 0.094mmol) in EtOH (5mL). The reaction was stirred at 65C overnight, 30 and then
partitioned between EtOAc and 1120. The aqueous layer was extracted with EtOAc, and the combined
organic layers were dried over MgSO4, filtered, and concentrated. The residue was purified by
preparative HPLE FemiedaCoripoa e Bicclixadmptbeftn Byrmhedisiog (3-(2-ter-
13-12-ten-Butdsslfanmiaciy i AdRardimaiby-prapisnyasninalahenorsiiachioradpheny 1}-acetic acid
(Compound 394 . %%%QQ%&Z}C{Q‘% mgﬂggd for Example 21,
Yy

[3-(2- bromometh ‘4_n|tr(é)- enox é)gophen -a ckuﬂ eth‘zl %s _er %ld

) ictagdrk pid R .ao!ul.o phenyl]acetle aC|d ethyl ester. The amine

was treated Wﬁﬁﬁr@m}mﬁmlﬁﬂggfm ReMighkehyl-propionylamino}-phenoxy]-4-methoxy-

(342-tert- Butydéuhﬁam i %@%MH@M&@M&@ 'a@ GQQ%R%XJy%QQIQJB -phgnylbacetic acid
OlysIS Of

ethyl ester. Hydrc e ester 5 rowded the aci nhesi
{3-12-tert-Buty Tl 3{ mf[ it %ﬁo%o HERY ek ]\‘?‘1 yﬂ" 2 e

20 T?fmlno 0X oro enyl} acetic add
(Compotind @ammmmaumwwae@d%@a%eﬁ&rawm
(342-ten- but?l%miﬁahylnwﬂn;bwwmbmdmg@ymmmeﬁ)uphemgl}tﬂlmmrmphéwyl)-acetic acid ethyl
ester was ommw@ms[&&m&@mmﬁmmbwlmﬂmymwmmwmh|oro phenylkacetic
acid ethyl eseg anghdacly %@gqaqw,%mﬁga%mwx?%m 31851@1%%51&}@0@3@ Example 42:

Synthesis of 1342-ten- Bu 4-is0 amin en x chlqro henY11-acetic acid
(Compound él ﬁ? oﬁow tyOC 3 ﬁ‘zrt’ealsg,lc?{ "T}gm""ég?w% HaBP © e

[3-(2- terf5’0ut%mﬁwmhwmwfﬁé’dﬁmaﬁﬁﬁﬁ%ﬂéﬁ’bi@?"& ﬂ‘ilﬂﬁ%ﬁ’@ﬁ)ﬂ‘) acetic acid ethyl ester
was obtainedfnosrh{@-¢2Hanyarost - e codbserfalrydmetivt phemorapid RO roeplenyl]-acetic acid ethyl
ester and isohrfyyrcIS@sideHyrolysisiobtiteasterpreyidacdne asislodyxamplendadix@ynthesis of
13-14-(22- D'W&QXLH%&QPA@QQQW@)J% 4% Dyét;af;gm@ (V8 2—carb0xyixc acid,

sulfinylmethyll- thgggl gfmpg thor Oﬂﬁn‘é)}oéggtlcoac Cdon]foehl ?@1201002501 Prepared
according to the roge ire describe am|c’)1i1 PRI smg ten-

butylsulf&ny|FRiRRie43: ORI ylI-propionylamino)-phenoxyj-4-methoxy- phenyII -acetic acid and
3-ehloroperb&xrxaity mwzmmlbm@mple 44: Synthesis of

(3-14-(2,2-DimethvizpropioRy Eisipo)nd ttdina eilmd repamerdeptor is assessed via a radioligand
sulfonylmethylaplenoxidsd mﬁmya@hgw&agmg a@msgggm@%mzm%ml Prepared

according to thggﬁr% egdgﬁe mgpﬁcrlb %g(amplmh}ﬁllsll {,§42 = nfu ed at 75.000 xg to

buty[sulfanylme 2 dlmelfﬁy proplony amlno) phenoxy -4-mettiox -pheny acetlc acid and
3-chloroperb &Y %WT?%MF&%TW&W“&? '8 | dtepgy 74 containing |
f3-12-tert-Buspisiifagiytate thytegaimelyiprog Rytgnopi deyibmiri63=1 p he poxpre4lh¥droxy-phenyll-acetic
acid (Compotinichaf&)in38:@03hi2d with 1 nM [PHJPGD, and test compound in Assay Buffer (50 mM Hepes,

(342-tert-Butylslfambmety k2 A imeliy b DioRARVIATIneLRReAP YY) freathanysphenyll-acetic
acid (0.9530, 2,0 ol nfcHaGhe was oledin gt ﬁmrggtwgn%%w%mzw 6.2ImL, 6

2Immol) was adc 1; the reiactlop was stlrred A room temperature for 2 hours. The reaction was
quenched, aﬁam er R At R A v T & s TR R A Ry A LA TTHREE By plrne“b“a?%ﬁlve HPLC to give

the title com ﬁ%ﬁmﬁhﬁbr’@ﬁﬁd ’SW‘?&@%@D mM Hepes, 0.5 M NaCl pH 7.4) prior to
{3-14-(2,2-Dimetsifi prde icmeting nio) SR4lave thhy v ptep A fieed with | ml cold Wash Buffer then
sulfinylmethygphenaihds Byduaxs phanpilaerlicasiciGoamraind Al HRASSlMirpared according

to the proced&ﬁrgfgﬁéﬁf Iﬁ%‘l oﬁﬁmﬁ%gr § gﬁc binding is determined as total radioactive binding
{3-(2- tertbutylsulfan}P/Imet 1-4-(2,2- dlme ¥ (Eroplon %amlno pheno% -4-hydroxy- Bhenyl} acetic

acid and’3-cHiSFE SEIBRH IS “515‘8”(’1 &BTRTAIRRY  MEXarRpIS S %eynefﬁess oF AR IR 414 55
6S1-6-(2-13-12-rerr-But-ylsulfanylmethyl-4-(2,2-
5dimethyl-propionylamina)-phenoxyl-4-methoxy-phenyll-acetoxy)-3,4.5-trihydroxy-
tetrahydro-pyran-2-carboxylic acid (Compound 741.1002541
(342-tert-Butylsulfanylmetby1-4-(2,2-dimethyl-propionylamino)-phenoxy1-4- methoxyphenyll -acetic acid
(0.200g, 0.44mmol), (2R,3R,4R,5S,6R)-3 i4,5,6-tetrahydroxy-tetrahydro-pyran2-carboxylic .acid benzyl
ester (0.200g, 0.7mmol; prepared according to the procedure described in

Ak Ly




10Tetrahedron 2007, 63,7596), HATU (0.266g, 0.7mmol), and N-methylmorpholine (0.1mL, 0.7nunol)
were combined in MeCN, and the reaction was stirred overnight at room temperature. The mixture was
concentrated, and the residue was purified by preparative HPLC to give

(2R,3R 4R, 38EH W81 2-terr-butylsulfanylmethy1-4-(2, 24itnethyl-propfor YR enoxy 1-
4-methoxy-phenyl1l-acetoxy)-3,4,5-trinydroxy-tetrahydro-pyran-2-carboxylic acid boozy! ester, 15
which was subsequently treated with palladium hydroxide on carbon and stirred under an atmosphere
01112 overnight. The crude material was purified by preparative HPLC to give (2R,3R,4R,58,68)-6-(2
- {3 42 -tert-Butylsul fanylmeihy1-4 -(2,2 -d imetbyl -propionylamino)- phenoxyl4-methoxy-phenyl)
-acetoxy)-3 ,#isn kbt yrietietipd rpyr &prRogpiiiossd kedeidCs 0025 BB sicspedtirmetric data
(M+H) for comipasuads are displayed in Table 1. 20 Example 48: CRTH2 Assays Example 48a:
DP2/CRTHZQindingasede-kdlgamid Akhg ability of a compound to bind to the human DP2 receptor is
assessed via gzg%d}g%%agtd indin a%sta%_gir? bglllfqlpg.DHEKZ% gdell_s stably expressing
recombinant human PeRESSBEAET T T R Hepse 7 4 BERENAGTRIIT, lysed and
centrifugéd & T7A080XGHE Slissehbtme s ramedirhdwmeriBidRescarerigsuspended in 10 mM
Hepes, 7.4 centqiniadit 10 MMDAepeaTd: 1084igiy ¢ el D0 hpedxikhateliipetng PSrmeia imi. Membranes
(2-10 fig protgiipiweh-akp.iReuRatechin98 wWell Riatas it haM:Rd 14 Reid.gndiesireompound in

Assay Buffer (30,mM Repes, 10 mM MnCl2, 1 iVl EDTA. plus.or minus 0.2% uman serum albumin,
pH 7.4) for 655minu%eyseat room I:[atg-}crﬁperz;itﬁlr'gey.ml' e )rgg(lzrﬁgnas are te\rvr%r?r?aatgdv b rapid filtration through

Whatman GHE/EGIHSS 3B kB Hitet tafEY tHideirorpate drsrs PEeso4rdd isns:a8b4 Holythylenimine
for 30 mitute§%voidtilte mid dfatirentictiabrasiredrin WesmBufe mB8ewiHepds, 0.5 M NaCl pH 7.4)
prior to harvesiing:s Afterhiadie sYingidhefibe mplaie s/aeuan aFe gasstime si theksnheale\Wash Buffer

Ejh(?[n dr@%%&ﬁ@;@%é&é‘%ﬁ&é@ﬁﬁ% 'E%U&lﬁ_i R@?ﬁuﬂ)@i@%ﬂﬁ‘ﬁq&@dﬁ@_ﬁgﬂéﬂ% &g&@:ﬂ&@g BQ&@G 'I”ielrs i?j oact
etermined on a ard. TopCount (Perkin Elmer ecific binding j er as total radioactive
binding \’:’»SmipnkﬁtgS ﬁ%ﬁkgmgg %‘&%Eﬁﬁ‘éfn%%ﬁr%?é%%%ﬁ%?‘ﬁ%ﬁ?ﬁ zs‘f‘%é’%% _ %%g determined using
GraphPad pﬁ&?{)a%aﬁﬁﬁM%tﬁ&%ﬁ%ﬁ&%ﬂétﬁ%&%&%&?ﬁ@gﬂf@%ﬁ@ﬁlﬁ%%bl@%ﬂ@gs than 20
micromdfar inbsriseaEda izt S phée HBh). CTPTS: BirdimgdAsisaprooRs Frisd aralatilifdoa compound to
inhibit bindingwefic &40 DP, is assessed via a membrane 5GTPyS assay. CHO cells stably
expressing tlﬁar@ggmgimgetmmaﬂsgggﬁ?sggg@@m?r@s;gsuspended in 10 mM Hepes, 7.4 containing
e

1 mMDTP, | d centrifuged at 75.000 xg to pellet th mbranes, The membranes are
resuspende ﬁ%b%ﬁ‘ﬁ%%‘é‘é%’%@%sﬁ?é‘f‘ %ﬁ‘%"ﬁ’g%ﬁ‘ lﬁe_zﬁngn gié%%%@céémr-%? Ef\‘}lfltzzl_lri’%ranes (-12.5 gg per
well) are incdBStBY OB gél ARG HsE et Bt A & somRBED S S IMBDP, and test
compoutftl inNss&|PEHTeRy e |k Theddasd pyoraacdanGorhtitdNET IC Brhaiige|2 1ed 0.2% human
serum albumii) FoP GO TR tedea 30 Gnal fheckede tto nSsardMiadtin aied thigfrapitdeitation through
Whatman GRiRglass fikis.filiesRlatas s haditanplaias arewmashedss finss mathulipl geld Assay Buffer

and dried. Sqiiiant dhemaiadiedie plrianand e Fadepstitniclaied.ondg, fers is
detennined on a Packard TopCount (Perkin Elmer). Specﬁic inding I1s determined as total radioactive
binding minuSKEFE it B RYHY Y TEahRARRABr A g EHPES0 S PeBshcKks were
determinéd G ApHpEa SRt Sdns sdviey (FAmdhNELRIeY) BMHpR-L9cnM/hole Blood
Esoinophil SEEp4 ©hdingeiissdindO0RD 81 dStorohis g\ fferimeconSanttngahupaianatglunteers in EDTA

vacutainer tuesiang 6@ with inudaeOf drawdAv 38 0balQuet of Rleaddsmeiedwiih-2 id of test

compound (ip. G0%RIMS L0421, PAlNRIRRMENG R8SLNE blegrisyoytgxed and incubated at
37C for 15 n}lngé S,.5 ?k?]%f 1 gl\/l PQD, in PBS is added for a final concentration of 50 iaM and the
Al ahialr Bio

tubes briefly Vortexe RS N A OB R B PSR B AP AR ¥t %7C and then terminated
by placify thetaiersseriscia b FLh AR FIerTaiHEEe S0°00 eipeiitsivey assstitaidosypestix (BD
Biosciences)s<atiseand aidtienatenrea tran dtersexdifio change REsnivlipobed tyr €68:reundldyittdizy tubes and the red
blood cells lysedithithotbeatditianralag mmmonis r.ehleyiceplisingns ghiian {450 niM NRCI, | 0 mM
1CIICO83, 0. LM LBb disgdiue salh.a8s.neUhation 3L IaeMLIRRRe alyiefas.laainutes. The cells
are pelleted m{agplﬂqg}%ﬁ; ]5?%%9 r%mafor 5 minutes at 4C and washed once with 3 ml ice-cold PBS.
The cells are resuspended in 3BT Of ice-cold 1:4 diluted Cytofix (BD Biosciences) and analyzed on a
FACSCafibuf Bt %Ei‘ééh‘i‘éﬁBﬁ%ﬁRﬁ}ﬁ?ﬁPﬁfﬁb’ﬂﬁg.ﬁEamaﬁﬂé%% et basis of 30
autofiuoresceistidendtie Firmehintinedssnyd stetpeliheatrge oS0 dasiddiiiBywesassayed by forward
scatter and side scatter analysis. The specific change in shape induced by POD, was calculated as the
difference between the percentage of high forwarg scatter eosinophils in the presence and absence of
PGDu. IC50s were determined using Graphpad Prism(r) analysis of drug titration curves. Example
48d: DPI binding assay '



351002591 The ability of a compound to bind to the human DPI receptor was evaluated via a -
radioligand membrane binding assay using the DPI selective synthetic ligand [31-11BWA868C.
Packed human platelets (Biological Specialty Corporation), were resuspended in 6 volumes of
Hepes/HBSg“Bt? #8/9P25* M Hepes, 1 mM DTT in Hanks Balanced Salt $5UESAREESY, lysed and
centrifuged at 75,000 ag to pellet the membranes. Membranes were resuspended in Hepes/HBSS
buffer to approximately 12 mg protein/ml. Membranes (20 ug protein/well) are incubated in 96-well 5
plates with 2 nM [31-1113WA868C and test compound in Assay Buffer (50 mM Hepes, 10 rriM
MnC12, 1 mM EDTA, plus or minus 0.2% human serum albumin, pH 7.4) for 60 minutes at room
temperature PA%e! fugatipins st £BielasimbId gy Famersitratistr fEreaeeVh ANHEREEHE/C glass fibre filter
plates. The fieyi@sbvitrél praviddaked mvDPE3% HoletByleridfineSHus0 HiBsidssat asom temperature
then washed:émVbash.Bsiier 450 salM denesiih&. MdMaentsisd/ ) PriRed o PRpvesting . 10After

harvesting, t@:ﬁf@ﬁi‘éEﬁ@%@fﬁ‘ﬁ"&ﬁ%%ﬁmén‘é’%ﬁ@% am,%m %@fﬁ%&bm&nn%% Scintillant is

then add;ad tq th w% f‘%% '%86%0 (?Cthlt retained onthe filters'is determined on a Packard
TopCourit (Perkin eci A AR S L BT PEN O H &R Bding minus
non-specific Tﬁn?dnﬁgqﬂ ﬁ?gﬁf@%‘m@‘ﬁf 48" YyeRBelT T Bh W ErStimiBrsitiéePlising GraphPad
prism analyserofreirery it etioirsary esnitBEddampie dSeiMouseiAdrere iRk geviddel 1002691 The
compounds abéfiyia. miihil-Allerg eerincicaEt Sheng.aRG ARAk iPInGhis-aasessed using a mouse

model of allggis hinlin YePAS AT AARNGH fiamhas gsaaé@q 19NN My, al.. 2006,
Laborat yI \flsgggtlon ﬂEéc 17 926 Fens}lale BALBM mice (20
al'l

I 9. B ‘?,?ﬁge |mmun|ze5 by an
mtraperltone CHORZIP, ) OF 336 U atBtRiA TR comﬁfﬁex\gﬁs Z18R 154 volume 0.2 20ml on
days 0 and 1! 4@\‘7&%‘W%&%a@t?ﬂ‘weéﬁ@%‘ﬁﬁlﬁﬁ@@@mﬂ%ﬁﬁssaﬂmﬂzé)ogIaof a Wing/nil
solution of OR#geTepChaliéfrgeniirion Secifirhadidy frdsaroiys 52 lotd ddiya2be Mided hvintigroup) are
randomly assigrediie rReape withecarppoundsw wehiclerpdaradieated kol aaxage 1-2 hour

prior to each, %%g@gglmty;&gumlg@r of sneezes and nasal rubs are counted by an independent
blind ob§erv§ dunpg‘gaﬁerlo f8 rﬁmute%mniledlately following OVA challenge on 25days 21,23 and

25. A sighif SH-ATETIE neezing and nasal rubbing occurs over the 5-day
challenge pehte) IRHERTBRH B NS e taeb by Yererer edrp asrins radieet rhied ‘seatrstrdally using

Graphpad prising. eErasrphads of Quiivabiig MaBEKPEGDR:pdiUbedjretiphalsl ibidytetkocyte influx
1002611 Thereormpe mes-abilityie:iahibjteukaoyiecmHigaliondmiQoras assaaseddusing
30intravenoys mjﬁg&n&fe&lm&,&;wg@é Kﬁ&%m%ﬁa@ 1Re KRG RIS were adapted

from thqge detailed oet at 20 ugnal of Ph ogy an E rlmental Therapeultics,
307:518-525. Ma eayls-|a?t ig%ﬁ?ﬁfé%‘* \t\}]do A Hmufjenaffe 0\'/%Iy e OVAY'Shday 0 by
intraperitone &Ity A58 ¥4 HES Té?)"ﬁ@fr?f’f“&ﬂﬂf?o??ﬁh%ébi%ﬂ!ﬁ? M‘@y‘—“were then used in

the DK-PGD? et enurelirenesencd syms<tiyeitieonSubiouteindy endarclonity Bosiyeedsto 35receive

either vehicle-(Gdadprimethytioaiinl osledamitkgnbeab{Re)yonons.Dh i rectarfeusydases of test

compound. Tw&a@eﬁ%m@wé}tfé%hgyg%ﬁef%m ﬂﬂﬁ&)ﬁbﬁy‘%%@ﬂ@é%%@ﬁ!& Yyih ketatnine and

challenggd vglth QI%DG(Bg E% ’PA?{ c%ﬂ %rels@'lr%@r q’ggdsw fléer TV admini tr blood was collected via
tu

the marginal ar vein Into or Gell ananysis. Sﬂf%fé%‘ﬁ’was Icrf%r?cf% pl water followed

by a further ?ngﬁsﬁﬂﬂfwf’ﬁ?md&% B Stivrtay ﬁ‘ﬂ?fé&"\?ﬁﬂ”f‘é‘&ﬁéﬁﬁﬁ?t%f’ﬁypan blue and loaded
ona hemocﬁﬁi’ﬁéﬁér “@@I@W@?@ 91§B’allzed at a magnification of 40X using a 5 LabPro light
microscope A pinpicb 3 RGO 6 X plresledasdataheells x le per inl of blood.
Inhibition of tlsvssgﬁ%k&h@&ﬁ!&%ﬁ@ﬁ@%ﬂ%&&ﬁ&%@%@%%&%ym raphpad prism. 1002621
The compoupgs that wsx@o&eo%%qm%&elz RGN Q)Q?%@g\(tp H2 binding assay.

10Table 2. Repres ntatlve Biological Data Compoun Wi (pM) Compound 1 A
C Compoun6§§ Gaiém hichijo et al., 2003, Journal of Pharmacology and Experimental

Therapeutics, 307 538«5"5 Male Hartlev guinea pigs were immunized with ovalbumin (OVA) on

day 0 by intraperitoneal (IP) injection of 1 ml of a 100 pg/ml solution in Imject Alum. They were

then used in the DK-PGD2 procedure between days 14 and 21. Subjects were randomly assigned to
35 receive either vehicle (0.5% methyl cellulose, 4 mi/kg, oral (PO)) or one of three to four doses of

test compound. Two hours or eighteen hours after dosing, animals were anesthetized with ketamine




A ND Compound 4 A ND Compound 5 A ND Compound 6 A ND Compound 7 A C Compound 8 A ND
Compound 9 A ND Compound 10 A ND Compound Il A ND Compound 12 A ND Compound 13 A ND

Compound 14 A ND
WO 2010/603120 ‘ PCT/US2009/049621

and challenged with DK-PGD2 (1 mg/kg, IV). Thirty minutes after TV administration, blood was
collected via the marginal ear vein into EDTA tubes for cell analysis. 10 pl blood was tysed in 190
pl water followed by a further 20-fold dilution in PBS. A 10 pl fraction was mixed with equal parts
irypan blue and loaded on & hemocytometer. Ceils were visualized at a magnification of 40% using a
5  LabPro light microscope and totals counted and recorded. Cells are expressed as total cells x 10° per
ml of blood. Inhibition of this effect by select compounds is determined statistically using Graphpad
prism. -
{00262} The compounds that were tested in Table 2 had ICs, below 40 uM in the CRTH2 binding
assay.

10 Table 2. Representative Biological Data

Compound Number | &DP2 (uM} | BDPI (uM)
Compound 1
Compound 2
Compound 3
Compound 4
Compound 5
Compound 6
Compound 7
Compound 8
Compound 9

Compound 10
Compound 11
Compound 12
Compound 13
Compound 14
Compound 15
Compound 16
Compound 17
Compound 18
Compound 19
Compound 20
Compound 21
Compound 22
Compound 23
Compound 24
Compound 25
Compound 26
Compound 27
Compound 28
Compound 29
Compound 30
Compound 31
Cormpound 32
Componnd 33
Compound 34
Compound 35
Compound 36
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Compound 15 A ND Compound 16 A ND Compound 17 A C Compound 18 A A Compound 19 AC
Compound 20 A ND Compound 21 A ND Compound 22 A ND Compound.23 A Ni) Compound 24 A

ND Compound 25 A ND Compound 26-A

WO 2010/003120 PCT/US2009/042621

Compound Number
Compound 37
Compound 38
Compound 39
Compound 40
Compound 41
Compound 42
Compound 43
Compound 44
Compound 45

. Compound 46
Compound 47
Compound 48
Compound 49
Compound 50
Compound 51
Compound 32
Compound 53
Compound 54
Compound 55
Compound 56
Compound 57
Compound 58
Compound 59
Compound 60
Compound 61
Compound 62
Compound 63
Compound 64
Compound 65
Compound 66
Compound 67
Compound 68
Compound 69
Compound 70
Compound 71
Compound 72
Compound 73
Compound 74
Compound 75
Compound 76
Compound 77

Ramatroban
A = less than 0.3 uM; B = greater than 0.3 pM and less than 1 p; C= greater than 1 uM.
ND = Not determined

Example 51: Clinical Trisls in Humans
Study 1: Chnical Trial Evaluating Effect of Compound of Formula (I) on ex vive PGD2-

g
B
&

BDPI (uMD)

e| B N DN P PN 151 P SN PN N VR P N N 1) P PN PO NG P 1371 PSS W E PN T PSS D PSS S N 51 POV £ P P PN DS T S
o>>>>>émw>>>>>>>>»}»>n§é§§§%%§ééé§§§§é§§%§

5  induced blood cosinophil shape change
{00263] In this double-blind, randomized, placebo-controlled, single ascending dose study of
Compound of Formula (I) in healthy volunteers the inhibition of ex vivo PGD2-induced blood

.46 -



ND Compound 27 A ND Compound 28 A ND Compound 29 A ND Compound 30 A C Compound 31 A
ND Compound 32 A C Compound 33 A ND Gompound 34 A ND Compound 35 A ND Compound 36
ND Compound Number hDP2 (pM)

10

15

20

23

30

35

WO 2016/063120 PCT/US2009/049621

eosinophil shape change is determined to show proof of biochemical mechanism of DP2 receptor
antagonism. Eight subjects (6 active, 2 placebo) per dose level are used. Pre dose blood is drawn and
chalienged with PGD?2 to determine baseline shape change as described above in Example 48, At
varying times after dosing blood is drawn for both pharmacokinetic analyses of drug conceﬁtmtion
in blood, and also for PGD2 challenge and eosinophil éhape change determination. The extent of
receptor blockage is determined from the relationship between drug blood concentration and
percentage mhibition of eosinophil shape change.

Study 2: Clinical Trial Evaluating Effect of Compound of Formuls (I} on Allergen-induced
Nasal symptoms and inflammatory and sllergic biomarkers

[00264] In this double-blind, randomized, placebo-contrelled study of Compound of Formula (I} in
individuals with allergic rhinitis the inhibition of nasal symptoms and allergic biomarkers is
determined foliowing nasal challenge with appropriate allergen. Fifieen subjects {10 active, 5
placebo) are used. Subjects are dosed for 7 days with either placebo or an amount of compound of
Formula (T} that results in complete DP2 receptor block in an ex vivo PGD2Z-induced blood
eosinophil shape change pharmacodynamic study as described above. On day 7 subjects undergo
nasal allergen challenge (2 hours post-dose) and early aliergic response (0.25-1.0hr) and late allergic
response (4-24hr) are evaluated as an increase from baseline for treated vs placebo. In addition
changes in inflammatory cell differentials, Th2 cytokines and other inflammatory markers are
determined as increase from baseline for treated vs. placebo,

Compound of Formuia (I) assay

{00265] The plasma concentrations of compound of Formula (I) are determined by gas
chromatography, giving a detection limit of 1 ng'ml-1 (Ritter W. Determination of BAY u 3405, 2
novel thromboxane antagonist, in plasma and urine by BPLC and GC. In: Reid E, Wilson ID, eds.
Bioanalytical Approaches for Drugs, Including Anti-asthmatics and Metabolites. Methodological
Surveys in Biochemistry and Analysis, 1992; 22: 211-216).

Study 3 - Vienna Challenge Chamber Study

[00266] Study design: The study is a randomised, double blind, placebo controlled, two way
crossover evaluation of compound of Formula (I), given orally for eight days. There is a screening
period of one week and a washout period of three weeks between the two treatment periods.

[00267] There is a follow up one week after the last dose of study drug. The group of patients who
receive the study drug for the first treatment period and placebo for the second are designated group
A, while the group of patients who receive placebo for the first treatment period and the study drug
for the second treatment period are designated group B.

160268] Treatment plan and methods: The subjects undergo a complete screening assessment to
determine a baseline response to allergens. This screening assessment takes place one week prior to

the start of dosing.
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{00269] Subjects commence dosing with compound of Formula (T) or placebo on Day 1 of each
treatment period of the study. Adverse events, total nasal symptom score and concomitant
medications are noted.
{80270} Subjects report back to the clinic on Day 2 of each treatment period for a 6 hour ailergen
5 chalienge. The following measurements are obtained: _

{60271} - Total nasal symptom score (TNSS} (obstruction, rhinorrhoes, itch, sneeze) with each
symplom scored on a categorical scale from 0 to 3 pre-challenge, every 15 mins from 0 to 6h post-
start of challenge
[00272] - Eye symptom score (watery eyes, itchy eyes, red eyes) with each symptom scored on a

16 categorical scale from 0 10 3 pre-challenge, every 13mins from 0 to 6h post-start of challenge
[06273) - Other symptoms (cough, itchy throat, itchy ears) with each symptom scored on a
categorical scale from 0 to 3 pre-chalienge and every 15mins from 0 to 6h post-start of challenge
{60274] Subjects report back to the clinic on Day § of each treatment period for a 6 hour allergen
challenge and the measurements obtained on Day 2 are repeated.

15 {00275] A final follow-up visit is conducted one afler the last dose of test article in Treatment Period
2
Example 52a: Parenteral Composition _
[00276] To prepare a parenteral pharmaceutical composition suitable for administration by injection,
100 mg of a water-soluble salt of a compound of Formula (I) is dissolved in DMSO and then mixed

20 with 10 mL of 0.9% sterile saline, The mixture is incorporated into a doéage unit form suitable for
administration by injection. |
Example 52b: Oral Composition
{00277} To prepare a pharmaceutical composition for oral delivery, 100 mg of a compound of .
Formula (I} is mixed with 750 mg of starch. The mixture is incorporated into an oral dosage unit for,

25 such as a hard gelatin capsule, which is suitabie for oral adrninistration.
Example 5Z¢: Sublingual (Hard Lozenge) Composition
106278] To preparc a pharmaceutical composition for buccal delivery, such as a hard lozenge, mix
100 mg of a compound of Formula (I) with 420 mg of powdered sugar mixed, with 1.6 mL of light
corn syrup, 2.4 mL distilied water, and 0.42 mL mint extract. The mixture is gently blended and

30 poured into a mold to form a lozenge suitable for buccal administration.
Example 52d: Fast-Disintegrating Sublingual Tablet
160279] A fast-disintegrating sublingual tablet is prepared by mixing 48.5% by weigh of a
compound of Formula (1), 44.5% by weight of microcrystalline cellulose (KG-802), 5% by weight
of low-substituted hydroxypropyl cellulose (50 pm), and 2% by weight of magnesium stearate.

35  Tablets are prepared by direct compression (A4PS PharmSciTech. 2006;7(2):E41). The total weight
of the compressed tablets is maintained at 150 mg. The formulation is prepared by mixing the
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amount of compound of Formula (T} with the total quantity of microcrystaliine cellulose {MCCland
two-thirds of the quantity of low-substituted hydroxypropyl cellulose (L-HPC) by using a three
dimensional manual mixer (Inversina ®, Bioengineering AG, Switzerland) for 4.5 minutes. All of
the magnesium stearate (MS) and the remaining one-third of the quantity of L-HPC are added 30
5 seconds before the end of mixing.
Example 52e: Inhalation Composition
[00280] To prepare a pharmaceutical composition for tnhalation delivery, 20 mg of a compound of
Forituula (I) 15 mixed with 50 mg of anhydrous citric acid and 100 mL of 0.9% sodium chloride
solution. The mixrore is inéorporated info an inhalation delivery unit, such as a nebulizer, which is
10 suitable for inhalation administration.
Example 52f: Rectai Gel Composition
{00281) To prepare a pharmaceutical composition for rectal delivery, 100 mg of a compound of
Formula (T) is mixed with 2.5 g of methylceiluose {1500 mPa}, 100 mg of methylparaben, 5 g of
ghycerin and 100 mU of purified water. The resulting ge! mixture is then incorporated into rectal
15 delivery units, such as syringes, which are suitable for rectal administration.
Example 52g: Topical Gel Compaosition
[00282] To prepare a pharmaceutical tobical gel composition, 100 mg of a compound of Formula (I)
is mixed with 1.75 g of hydroxypropyi celluose, 10 mL of propylene glycol, 10 mL of isopropy]
myristate and 100 ml. of purified alcohol USP. The resulting gel mixture is then incorporated into
20 containers, such as tubes, which are suitable for topicl administration. ‘
Example 5Zh: Ophthsimic Solution Composition
[66283} To prepare a pharmaceutical opthalmic solution composition, 100 mg of a compound of
Forrnula (1) is mixed with 0.9 g of NaCl in 100 mb of purified water and filtered using a 0.2 micron
filter. The resulling isotonic solution is then incorporated into ophthalmic delivery umits, such as eye
25 °  drop containers, which are suitable for ophihaimic adininistration.
Example 52i: Nasal spray solution
{60284} To prepare a pharmaceutical nasal spray solution, 10 g of @ compound of Formula (I) is
mixed with 30 mL of 2 0.05M phosphate buffer solution (pH 4.4). The solution is placed in a nasal
administrator designed to deliver 100 ! of spray for each application.
30 100285] The examples and embodiments described herein are for illustrative purposes only and
various modifications or changeg suggested to persons skilled in the art are to be included within the

spitit and purview of this application and scope of the appended claims.
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WHAT IS CLAIMED IS:

L. A compound having the structure of Formula (I), or & pharmaceutically acceptable salt-thereof:
' 4
RS ‘ R
N o
’ a
=
o ORA
RY1—5(=0),
Formuia (1)
wheren,

R*is'H or C-Calkyl; :

RYis H, halogen, -CN, -OH, C;-Cjalkyl, C;-Cqfluorcalkyl, C;-Cafluoroatkoxy, C,-Cialkoxy, or C;-
Ciheteroalkyl;

R 1s -NRPS(=0),R 7 -S(=0),NRHRY), NRHRY), -CEONRPRY), -NHCEONR MR D),
NRZC(=0)R", or -NRPC(=0)OR";

R'"is C-Ciaikyl, C,-Cshaloalkyl, C,-Ciheteroaliyl, Ci-Cooycloalkyl, a substituted or unsubstituted
phenyl, a substituted or unsubstituted naphthyl, 2 substituted or unsubstituted S-membered
heteroaryl, a substituted or unsubstituted 6-membered heteroaryl, or -C,-Cqalkyl-(substituted or
unsubstituted phenyl); _

R is C;-Cialkyl, C;-Cgheteroalkyl, C,-Cefluoroalkyl, Ci-Cyoycloaikyl, a substituted or unsubstituted
phenyl, a substituted or unsubstituted naphthyl, a substituted or unsubstituted benzyl, a

_ substituted or unsubstituted 6-membered heteroaryl, or -C;-Cialkyl-(substituted or unsubstituted
phenyl};

R*™ is H or C,-Caalkyl; or

R and R” attached to the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted C;-Cgheterocyeloaikyl; and

x180, 1, or 2.

2z The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein:
R*is H, -CHa, or -CH,CHj; and
R*is H, F, Cl, Br, -OH, C;-C,alkyl, C-Cafluoroalkyl, C,-C fluoroalkoxy, or C;-Caalkoxy.

3. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:



B Compound 72 B ND Compound 73 A A Compound 74 A A Compound 75 A A Compound 76 A A
Compound 77 A A Ramatroban B C A = less than 0.3 pH; B = greater than 0.3 pM arid less than 1
iiM; C= greater than 1 IAM. ND = Not determined Example 51: Clinical Trials in Humans  Study!:
Clinical Trial Evaluating Effect of Compound of Formula (1) on ex vivo PGD2- 5induced blood
eosinophil shape change (002631 In this double-blind, randomized, placebo-controlled, single
ascending dose study of Compound of Formula (1) in healthy volunteers the inhibition of ex vivo
P002-induced blood eosinophil shape change is determined to show proof of biochemical mechanism
of DP2 receptopa s, Ei jeats-(6-acti re dose
blood is drawn gngggﬁgﬁgl\@ édE %ﬁ%gwlgﬁ %%’gﬁ%ﬁﬁl%iﬁﬁﬁ%f‘ﬁéﬁﬁ%%%‘géﬁg’%%iﬂfgga above in
Example 48. At va&ﬁyﬁdﬁm%gngff%(}ﬂ i8t54 PaAwn for both pharmacokinetic analyses of drug
concentrétion Sihdioophaddfaleofr @ &R2rchatiegdy and-eodinaphileshapehehange datermingtion.

The extent of recepter Blackage:is.deterpingd:iram the relationship between drug blood concentration
and percentage inhibition of eosinophil shape change. Study 2: Clinical Trial Evaluating Effect of

Compound of Formula (1) on AIIergeRd d.Nas8l ptams and inflammatory and allergic
biontarkers 101002641 In this double-bling [ rolled study of Compound of
Formula (1) in individuals with allergic rinn al syniptoms and allergic biomarkers
is determined following nasal challenge with ifteenrgupjects (10 active, 5

placebo) are used. Subjects are dosed for 7 days with either placebo or an amount of compound of
formula (1) that results in complete DP2 receptor block in an ex vivo PGD2-induced blood 15eosinophil
shape change pharmacodynamic st&dya${&é€¥gribed above. On day 7 subjects undergo

Formutia (I1). ‘
5. The compound of claim 4, or a pharmaceutically acceptabie salt thereof, wherein:
R*is H, F, Cl, Br, -OCH;, -CHj, -CH,CHs, -CHCH,, -CHF,, -CFs, -OCHF,, or -OCF;.
6. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein:

R is C;-Cealkyl, C~Ceheteroalkyl, C;-Cgfluoroalkyl, C3-Cseycloalkyl, a substituted or unsubstituted
phenyl, a substituted or unsubstituted benzyl, or -C-Caalkyl-(substituted or unsubstituted
phenyl); and |

R¥isHor ~CH3

7. The compound of claim 6, or a pharmaceutically acceptable salt thereof, wherein: .

R® is -NR"S(=0),R?, -NR)HR"), -C(ONR)(R?), NHCE=OINR B)(R™), -NRPC(=0)R?, or -
NRPC(=0)OR"™.

" 8. The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein:

R* is C;-Csalkyl, C,-Cghaloalkyl, a substituted or unsubstituted phenyl, or -C;-Clalkyl-(substituted or

unsubstituted phenyl).
9. The compound of claim &, or a pharmaceutically acceptable salt thereof, wherein:
R*is F, Cl, Br, ~OCHs, -CHj, -CH,CH;, -CHCH,, -CHF,, -CF,, -OCHF,, or -OCF;.
10. The compound of claim 9, or a pharmaceutically acceptabie salt thereof, wherein:
RS is -NREC=0R™.
11. The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein:

R7is Ci-Csalkyl, C3-Cycycloalkyl, a substituted or unsubstituted phenyl, or a substituted or
unsubstituted benzyi.

12. The compound of claim 11, or a pharmmaceutically acceptable salt thereof, wherein:
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nasal allergen challenge (2 hours post-dose) and early allergic response (0.25-1.0hr) and late allergic
response (4-24hr) are evaluated as an increase from baseline for treated vs placebo. In addition
changes in inflammatory cell differentials, Th2 cytokirtes and other inflammatory markers are
determined as increase from baseline for treated vs. placebo. 20 Compound of Formula Massey
1002651 The plasma concentrations of compound of Formula (1) are determined by gas
chromatography, giving a detection limit of | ngm1-1 (Ritter W. Determination of BAY u 3405, a novel
thromboxane antagonist, in plasma and urine by HPLC and GC. In: Reid E, Wilson ID, eds.
Bioanalytical ARprachesior Dnas, Indluding AutkashialigsaackMeabalies; Methodolegica
25Surveys in BiocEe1 isﬁgus%rtll%ﬁgal){%gs,blt%gtzé%?: 2391-216). Study 3 - Vienna Challenge Chamber
Study 1002661 Study design: The Stidy 18 a randommised, double blind, placebo controlled, two way
crossovep evallasiepnaoauhedoain 18fFormbdar@)sgively evatiydde sightedayswidiere is a screening

period of one week apg@mvashoutperios @frt weeks-Reiwe L Nt Rer 30
1002671 There is a f?(ﬂ}o(w UE) Scl)mge, Wge?gk after E?g?a %se@gtl%ﬁg% hggﬂjtégﬁg o%%%%%%’s who
r g

receive the study dr0 T5Pthe HPST HEdhan BE R e S lalebtt ERHEs AR dermated group
A, while the grdip sipmtiehtd i iéceivelplacebaifallthe dipstirsatment feriodeand dbensiny shug for
the second treatmgntperiadatsudesignated group B. 1002681 Treatment plan and methods: The
subjects undergo a complete screening assessment to 35determine a baseline response to allergens.
This screening assessment takes plaee one week prior to the start of dosing. (002691 Subjects
commence dosing with compasind oH:orm
study. Adverse events, total ne?s@[t{ym QA score andepr

eyes, red eyes) with each symptonj.scorgeon a 10categorical scale from 0 to 3 pre-challenge, every |
5mins from O to 6h post-start of challenge 1002731 - Other symptoms (cough, itchy throat, itchy ears)
with each symptom scored on a categorical scdi& T8 4o 3 pre-challenge and every 15mins from O

to 6h post-starti bt chatiengeldo2741 BSubjectsweporyack-pebheattiniearn, Baydnof each treatment

period for a 6 houtaliergen challenge apg-the measyrements obtained on Day 2 are repeated.
151002751 A final follg{v{\;ﬁ visit is conducted one after the last dose of test article in Treatment Period
f

2. Example 52& Par lesrpdsition 105578216 Pk ffdteatharuhtarrd RarRTabEatedphenyl;
composition suitalfeifor administration by injection, 100 mg of a water-soluble salt of a compound of
Formula (1) is gisgptyed in DMSO and then mixed 20with 10 nth of 0.9% sterile saline. The mixture is
incorporated into a dosage unit form suitable for administration by injection. Example 526: Oral
Composifion  1FPPPRPE Prefaré a P RRMTARSEHISH B SRepuEroR  Shesieh dBRURERY, 100 rag of a
compound of FtmElaCDIEHiXEd, wit©T5Q mg of starch, The mixture is incorporated into an oral

. dosage unit forRQ@s_L&@ggsp hard gelatin capsule, which is suitable for oral administration. Example
52e: Sublingual (Hard Lozenge) Composition 1002781 To prepare a pharmaceutical composition for
buccal deliverygsd%ﬁé%)héi’d lozenge, mix 100 mg of a compound of Formula (1) with 420 mg of
powdered sug&‘hi¥ed, with 1.6 mL of light corn syrup, 2.4 mL distilled water, and 0.42 mL mint

extract. The mixture, is.gently hlended,and 30poured into a mold to form a lozenge suitable for buccal
administration. Examﬁgie 5241: Fast’-Disintg ratinﬁ%gﬁ%%ilﬁgsagﬁ%ga’%%% 1805791 A fast-disintegrating

sublingual tabléf ¥ prepHfEBIEATIRIAGUS 494 By iR ohdslmpeeiy b Paentid-1sties% by weight
of microcrystalbhengglatoreididG8Q2AR, 5Whikyveighpionylamine)-2-(2,2,2-wrifluoro-ethylsulfanyimethyl)-
phenoxy]-4-methoxy-phenyl }-acetic acid; {3-[4-(3-Benzyl-ureido)-2-(2,2,2-trifluoro-
ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl } -acetic acid; {3-[4-(4-Chloro-benzoylamino)-2-(4-
chioro-phenyisulfanylmethyl)-phenoxy]-4-methoxy-phenyl }-acetic acid; {3-[2-(4-Chloro-
phenylsuifanylmethyi}-4-(2,2-dimethyl-propionyiamino)-phenoxy}-4-methox y-phenyl }-acetic acid;
{3-{4-(3-Benzyl-ureido)-2-(4-chloro-phenylsulfanyimethyl)-phenoxy]-4-methoxy-phenyl} -acetic
-52- '



of low-substituted hydroxypropyl cellulose (50 gm), and 2% by weight of magnesium stearate. 35
Tablets are prepared by direct compression (RAPS PharmScirech. 2006;7(2):E41). The total weight of
the compressed tablets is maintained at 150 mg. The formulation is prepared by mixing the amount of
compound of Formula (1) with the total quantity of microcrystalline cellulose (MCC) and two-thirds of
the quantity of low-substituted hydroxypropy! cellulose (L-HPC) by using a three dimensional manual
mixer (inversina OD, Bioengineering AG, Switzerland) for 4.5 minutes. All of the magnesium stearate
(MS) and the remaining one-third of the quantity of L-FIPC are added 30 5seconds before the end of

mixing. Examplg;a2e. inhalation Gempesiian k90280; L PEERAT ?_Emg tic eggg]_p_osition for
inhalation deliv%%}ygoﬂmgcof %glgirrj@?ound o% Fg){rmula %It)ﬁllgg mixed }\?v??ﬁ%la mg,g%?lrﬁg!drous citric acid
9% [

and 100 mL of SEHUAEhIOticte 5o Fa T8 & RS erAte Rty kR alton delivery
unit, such as amebotizereayhickds: 2OSuitable IerhihalationoadmitisiralidnsmxayiplihhdRectal Gel

Composition 10928140 [ ajmaceutical compesitionfor.. very. ng of a
compound of F%nfnul}] (T) |§%§&%v%a£&é g of Fﬁgtf%/ﬁﬁ)l%%ggﬁ {%é%n@?é%gllhgg ?r%lr (%?aﬁng
methylparaben®'s 8’%3‘5@&%??9%6&%&6@’?&%’1‘ DAL R IRLtC S He TaLtRirar et deman-2-
incorporated intprvpotal H5ieljieen vhitbosush-asaliingssmihicteacasditahie @ -matahadministration.

Example 520: Tenical GRLGOMARRHANA0ZGA ha.AIeRae AR maserisal lapieal el Lomposition.

100 mg of a compound of Formula (1) is mixed wi g of hydroxypropyl celliose, 10 m

propylene glyctl; ABRICBTISbATETFRHEERIE AT TRt IR b FriRig-aleBHotgssP aotid Héulting gel

mixture is then (fivdoporatechinta2@containers 2stichias-stlyes) Mhichare-suiakie-fomtaRie)-
dministration. 2. [ ifon 1 T h tical

administration. frxample. 5200 %‘Jg%%&?ﬁ%ﬂ@?%@? 'H%‘ro~9t9a§xﬁény?n%§%ﬁ?#%%o%yg macedutica

opthalmic solution composition, mg of a compound of Formula (1) Is mixed NaCl in

100 mL of purifiédhiaeereit fteietridsing 462> st fesrvimetestifiig isslspie solution is then
incorporated inttheiptithalmichgdlivensunitsmsthoRyasheye) 2kaiopsontmperschicharesuitable for
ophthalmic admjni | [2Ne ay solution.(00284) Toprepare.a pharmaceutical
nhsal 5pray SOl 0 ol o B e
buffer solution GBI AT *THEEBRNBEFRRE PrdcBetipry Ryl lathetinraiditbr Yedigniutddedennop2d of
ﬁlpfay f(_)r each &anﬁﬁ@npm,mﬂi@@%lﬁhdﬂw : -@ﬁfh@@ﬁ@ﬂi&lﬁﬂ%&é@@%@@&ib%ﬁéﬁ{ﬁ[@@[}
illustrative pur 9nly and variqus modifications or changes.suggested to sons skilled i the art
are to be include 8%i%%t%%%§%?ﬁt9andp p \}lsgvﬂ\)aolf%ﬁ%%gﬁ]pﬁﬂl% |¥J]n}[ja%r1%(ﬁ1 soégﬁe oﬁ e atppengdé(%jr %faims.

WHAT IS CLAMHEDS:PeracrsmpettnPrayhig trisyirtind shrarmbienihoraptratirsetuitdlly
acceptable salt¢thgrentnlofoobaititsithinhiereitofiis is-Hion GLaealkbnd 2 A4sddnbajogen 1GNicOH,
C1-Calkyl, C1-C4fluqroalkyl, C1-CAfioroalkoxy, Cl-Calkoxy, or ClCAhetergalkyl: R6is .. .
-NR135(:0)2R12,’EJ§(-@8#§§Z(3.T§ }f%fj, ?’nﬁ%ﬁ‘f&?ﬁ%ﬂ?&@ %R%’?}‘ﬁiﬂ%ﬂ%%@éfﬁﬁfﬁf(ms),
-NR13C(=0)R 1322,irtl5 r{3pﬁ?e§@(a_emﬁq_xz,§imethyl—4—(4-chlor0~benzoy1amino) -phenoxy]-4-methoxy-phenyl } -acetic
acid; [3-(4-Ethylcarbamoyi-2-isopropylsulfanyimethyl-phenoxy)-4-methoxy-phenyl}-acetic acid; {3-
{4—(4—-Chioro—benzyicarbamoyl)~2~isopropy1suifanylmethyl—phenoxy]—4—methoxy_—pheny1} -acetic acid;
(3-{4-{2-(4-Fluoro-phenyl)-ethyicarbamoyl}-2-isopropylsulfanylmethyl-phenoxy} -4-methoxy-
phenyl)-acétic acid; {3-Chloro-5-[4-(2,2-dimethyl-propionylamino)-2-(2,2, 2-trifluoro-
ethylsulfanylmethyl)-phenoxy]-phenyl}-acetic acid; {3-Chloro-5-[4~(2,2-dimethyl-propionylamino)-
2-(trifluoro-ethanesul fonylmethyl)-phenoxyl-phenyl}-acetic acid; {3-Chioro-5-[4-(2,2-dimethyl-
propionylamino)-2-isopropylsulfanylmethyl-phenoxy]-phenyl}~acetic acid; {3-Chioro-5-[4-(2,2-
dimethyl-propionylamino}-2-(propane-2-sulfonylmethyl)-phenoxyl-phenyl} -acetic acid; {3-[4-(2,2-
Dimethyl-propionylamino)-2-(2,2,2-triflucro-ethylsulfanylmethyl)-phenoxy]-5-trifluoromethyi-
phenyl}-acetic acid; {3-{4-(2,2-Dimethyl-propionylamino)-2-(trifluoro-ethanesul fonylmethyl)-
phenoxy]-5-trifluoromethyl-phenyi}-acetic acid; {3-[4-[(2,2-Dimethyl-propionyl)-methyl-aminoj-2-
(2,2,2-triffuoro-ethylsuifanylmethyl)-phenox y]-4-methoxy-phenyl }-acetic acid; {3-[2-tert-
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R11 is C1-C6alkyl, C1-C6haloalkyl, C1-C6heteroalkyl, C3-C6cycloalkyl, a substituted or unsubstituted
phenyl, a substituted or unsubstituted naphthyl, a substituted or unsubstituted 5-membered heteroaryl,
a substituted or unsubstitute,d 6-membered heteroaryl, or -C1-C4alkyksubstituted or unsubstituted
phenyl); R131 is CI-Coalkyl, CI-C6heteroalkyl, C1-C6fluoroallcyl, C3-C6cycloalkyl, a substituted or
unsubstituted phenyl, a substituted or unsubstituted naphthyl, a substituted or unsubstituted benzyl, a
substituted or unsubstituted 6-membered heteroaryl, or -C1-C4alkyl-(substituted or unsubstituted
phenyl); R13 is H or C1-C4alkyl; or R12 and R13 attached to the same N atom are taken together with

the N atom to %&9@&9&%{&@@%&%&9&%@&&%}{ %%89 RSt stityted §B?e Sﬁ;ﬁ% o @;Valkyl

and xis 0, 1, or 2. 2. Thé compound of claim 1, or & pharmaceuti yacce ereof, wherein:

RA is H, -CH3, Gree RS HEamipetu ié-io ey lapinophmeny) danghorsrotalorsaneid; (3-[2-rer-
Cl- C4f|uoroa|k@wymn@m@afmmwgzsg-MmgmpWM@l@max@r@wﬂwsm@mwMa@mp@bIe salt

thereof whereiny lgl 1 is &1, Coalkyl, G Cl{)s §ﬁut§?%qeny§r%9 ?Su%ﬁ el Hﬁ (ﬁEL::'[Z | nsﬁ)stituted

phenyl, or -C1- Calkyksubstltute or unsu e conipou

pharmaceutlcaﬁiﬁré%‘éﬁ{gb &eaitreleotRtEreif thetdshgaumdtar mbermilar fr)ﬂq&@wimrﬂhture of
Formula (11): R@Rﬁc@&rﬂﬂﬂ{ﬂm&%lﬁuﬁlsﬁ%ﬁ@mmm@-ﬂi&lﬂﬁﬁeﬁyp&ﬁymaﬁ tigalty, ceptable salt

thereof, Where'ﬁllet%g% hcﬂy'l: 2%!3 B';im ;g&?!@r i_lzﬁfang met gl%g o o nylac_:i_< f g gu&lly CFs. 6.

The compound of clal 5, o a p arm aI y a cepta &'salt ereffi 6alkyl,

C1-C6heteroalResrtemAvoRbsneyy icamiey iRyl @%Wﬁuféd?o&emﬁwﬁsummgh% a
substituted or qp@a@auwtedrb@nzybheﬁm@-@ﬂaﬂﬁx&mﬂm@&l@@aaswgﬂmmglnﬁﬁwﬂﬁ&qymﬁ Is H
or -CH3. 7. Th t ound laim 6, or a rmace eptic ble salt the wherein: R6 is
-NRuS(= O)2R N4 iré?yé 65‘??1{2% Nﬁ% ) )a(ﬁd%i‘c‘%{%@e‘é’ Z0)R12, or -
NRI3C(:O)O12@tﬁuﬁwwwmﬂwq%ﬂaﬂrﬂﬂm&@ém@aﬂydawépmb@rsé}ltmmfﬁwhere|n
12.11is C1- C6@Ky1z&13a@mmmt@w@§&w ﬁreﬂiglﬁammﬁiﬁ@lﬁla a@h%;&%ﬂﬁﬁ)ﬁ}@y&&t'wmd

or unsubstituted ra ly acceptable salt thereof
wherein: 124 is ?%C?? 6%1—%1&3%&% %ﬁﬁgﬁjﬂ I&‘if%f‘l:?g é‘? TP BRABCF3. 10.
The com poundi’b‘?lb’llérm@%ﬁé |dBréi?rf#ﬁt:BBl‘tft%ﬂW@@é@%@%&l@@hﬂq&%&f@mrﬂ)@i&:mm 5.
-N1243C(=0)12ni@o Lhehhe-comppauns ehalaim. L0 or aphsmmasautisalinaceental reof,
wherein: 1242 |51§3{}-"$:il IIED}(; 3- C6 {3.'3 al(fgl asgb 4% or unsubstltuteé?j p?%nyli%ﬁgg%}lgs%tuted or
unsubstituted Benzyl. ni% )%{ e en?n\ﬂc it 1? Jb % Oé?ﬂﬁgégﬂflééﬁ);ga%@@ﬁ?g’%’]e salt thereof;
wherein: R1' |§I@H¥E4ﬂ3flﬁh2{@-ia7@u@(@ﬁ}3§®fa®ﬁm@% raswshlithted bragnisebidtitated phenyl, or

-Cr C2alkyl- (Suﬁmﬂ&tﬁ&%w&ﬂb@w&@d&ﬁ%%b&%iaﬂﬂ& -omPaund-of olaimed g QLR .- PR
pharmaceutlcall g table Wh r in: R"is -CH( CH?UZ -C(CH3)3 CHZC (CH33,

-CH2C(CHO3, 8ycrfg ropyl- %C)}ci ty cyc %15% ;ﬂmc?;l/%%lﬁw a %gfﬂﬁﬂgﬂ%?thﬂ%%ﬁm‘ﬁhenyl or
a substituted oPkmstiistitocdt eyl -14:4T hadedfrpbloneBef elainlibB1igl-arpharyadetizally acceptable

salt thereof, whesgiptheieempeundiasihesstusture of armulayiiy R4S 2 gimethyi-

propionylamino)-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-phenyl } -acetic acid; {3-[4-(2,2-

Dimethyl-propionylamino)-2-isopropylsulfanyimethyl-phenoxy]-5-trifluoromethyl-phenyl } -acetic
acid; {3-[4-(2,2-Dimethyl-propionylamino}-2~(2,2,2-triflucro-ethylsulfanyimethyl)-phenoxy]-4-
vinyl-phenyl}-acetic acid; {3-[4-(2,2-Dimethyl-propionylamino}-2-(2,2,2-triflucro-
ethylsulfanylmethyl)-phenoxy]-4-ethyl-phenyl }-acetic acid; {4-Methoxy-3-[4~(2-oxo-imidazolidin-1-
yi}-2-(2,2,2-triflucro-ethylsulfanylmethyl)-phenoxyl-phenyl } -acetic acid; [3-(4-Benzoylamino-2-ters-
butylsulfanylmethyl-phenoxy)-4-methoxy-phenylj-acetic acid; {3-2-terr-Butylsulfanylmethyl-4-(2,2-
dimethyl-propionylamino)-phenoxyl-4-chloro-phenyl }-acetic acid; {3-[2-tert-Butyisulfanylmethyl-4-
(4-chioro-benzoylamino)-phenoxy]-4-chloro-phenyl } -acetic acid; {3-{2-tert-Buty}sulfanylmedlyl-ﬂr—
isobutyrylamiﬁo-phenoxy}-4-ch10ro—pheny1]—«acetic acid; {3-[2-iert-Butyisulfanylmethyl-4-(3-fluoro-
benzoylamino)-phenoxyl-4-methoxy-phenyl }-acetic acid; {3-[2-ter+-Butylsulfanylmethyl-4-(4-
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Formula (ll1). 15.The compound of claim 14, or a pharmaceutically acceptable salt thereof; wherein:
R11 is -CH2CH3, -CH(CHO02, -C(CH3)3, or -CH2CF3; R12 is -CH(CH3)2, -C(CH3)3, -CH2CH(CH3)2,
-CH2C(CH3)3, or a substituted or unsubstituted phenyl; and R'3 is H. 16.The compound of claim 15, or
a pharmaceutically acceptable salt thereof; wherein: 12.4 is F, Cl, -OCH3, -CF3, or -0CF3; R" is
-C(CH3)3; R" is -C(CH3)3; and R13 is H. 17.The compound of claim 1, wherein the compound is
selected from among:
{344-(4-Chloro-benzoylamino)-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-methoxyphenyll-acetic
acid; {344-(2,2; M&F@H@X&&ﬁgﬁ 9 EHH}; ﬁgn@‘ﬂ%}%’%ﬁ lf'l?f? a%QﬁX'amJa{lYﬂ? teertfztlﬁlafylsulfanylmethy1~4~

phenoxy]-4- methoxy phenyl} ace IC acl

{344-(3-Benzy| ardiaty 2 dasm Uﬁ%@%ﬁbfs@?&ﬁgﬁmﬁwﬂyﬁ%ﬁéﬁyﬂ@ HretHoXypivdayHngdstic acid;
13-14-(4-Chlora-benzeylamina)aitdahloierphenvistifanyinethyl-phenaxyl4amethoxy-phenyll-acetic

acid,
{3-[2-(4- Chlorophg#y énr%fl 1é‘fgh 3I’)Sfll ‘Z 9% r%%(t) prrlgi)%ﬁi}%ﬂmcﬁet ]Ty}l} et coa>(<3§/d pﬁe[%ym -a
cetic acid; {3-[443: %\;lﬁa&ﬁé‘mfél)yﬁﬁ Boﬁhw@wmlﬁyirﬁb%wyw@qu ahﬁwih@xsnfmﬁyn

-acetic -52- acigh-Methoxy-3-[2+(2,2,2- tnﬂuoro»ethylsulfanylmethyl} ~4-{3-trifluoromethyi-benzoylamino)-

{342-tert-Butylsyl Ifan fwg%th 1-4 gi%i(tim tl&/}{cﬁt ;?Tﬂrgﬂehr%ne >K>f]]’4 TX égf%%‘%?p nyl} -acetic

acid; {342-tert- guty U hloro amino €no enyll-acetic
acid; {344-(2, Z@W@Wihbﬁmmmé&wgﬂIfmqm@ﬂﬁyﬁohﬁ@ﬁ@xyﬁﬂrﬁmh@kyephenylI acetic
acid; {344-(2, 2@fﬂéﬁﬂf%ﬂﬂﬂb@jwmmmoﬁﬁ@ﬁm%ﬁmethyl)—phenoxy -phenyl }-acetic a{nd, {4-Methoxy-
sulfonylmethyl); %inox?/d]isl : et%ggl( 5P phen II jy%t a%dor%%%glg‘%%n %‘IQ;‘?}J,]}" o& %n%eny pogem

(propane-2- suh‘3 enox 4 me phenyll-acet
{3-[4-(2,2-DimetripiopionytBmitolameiisrd-Sudimeabyiforyimatiihephd nokyivamiethokysphédryll-ace
?g [a40|d {344- (m,zfyﬂﬂéﬁ@m&aact@adbw&wfmmygﬁﬂaﬂﬁmrf&m@hﬁm@@wﬂe&ﬁet'C acid;
(Cyclopropanediit Hg}f}i;iﬂthﬁﬁﬁgw}(}ﬂ:ﬁ:ﬁ?{ﬂﬁgﬁ%@g{h}yﬁgﬁ i i SRS SR 2RI BRe Ay 1)-acet
ic acid; {344-1stbutsthylapnine A ulfopstrifrdoioristrpied famgthoethgikphemery pdd; {3-[2-ter:-

methoxy- phen)ﬁl@%ﬁ@r@ﬁ%ﬁhyl-ﬁi -(2, 2~d1methy1-proplon lamino)-phenox ]—4-hydroxy—phe 1}-acetic acid; and
{3-[443,3-Dime t¥1 enoxy Z?methoxy pheny1}-a

yg gtﬁ(r Iam )2 (2,2,2-trifluor Isulfanylme

cetic acid; {344 (2 CHI6T0BE %o?ﬁa%" 3“?“?5 F%ﬁgffﬁ&ﬁfﬁ%?ﬂwﬁﬁ W&EWZWMWV B Ecetic
acid; {342- Benz&algwﬁﬁam@ﬂwma(ﬁh%hmtbémgadmmyabhm&y] 4-methoxy-phenyll-acetic acid;
{3-14-(4-Chloro-benzoylamino)-2-

(5-methyl 1,3, 4)tATATRABILS 2y FSTRORA SBTASteh BisApg it s PHe Ap I B hc Rt s ahgaim
Chloro- benzoyIanmm@ﬁaﬂmmwwmmymemmh@bmm@h%m@i@p«mhewﬂ:}imﬁmd;r{ﬁ:t{éc

(4-Chloro- benz%@éﬁpge%&eﬁ%mﬁwmw msraséyrltﬁg&?}%%%lfeﬁ@ Agglic acid;

{3-[4-(4-Chloro-béazoylamino)-2-(propane-2-sulfonylmethyl)-phenoxy]-4-methoxy-p enyfil acetic acid;
{3-[2-BenzenesT e Bt PIATACTHEYFS 56 AR SMiFS)-phenoxy]-4-methoxy-phenyl-acetic acid; {3

42- BenzeﬁtesuImwmﬁay&xtﬂee(m@hjmmﬂﬁemiﬁnaml)ep&ﬁﬂﬁ)@ﬂaﬁnleiﬁ&hxyoaﬁﬁﬁybﬂx ragetelasid;
[3 (4 Ethylcarb%p%‘% I&%ﬂ lﬁlu'g%ﬁ] Hﬂ p%(gtg)?m%%é Stah %1%Q§Q¥|lagetlg;%l%%lquiri%atlon

[4-(4-Chloro- benzylcarbamoy )-2-isopropylsulfany enoxy 4-meth OXY- eny acetic acid;
(3-{442-(4- FIuO?Bhﬁﬁéﬂyfﬁ’é‘tﬁyﬁméﬁﬁiﬁlaﬂ@-%ﬁ%ﬁylsuIfanylmethyl -phenoxy}

-4- methcnwphemy&ﬁmﬁeeamﬁﬁ composition of claim 18, wherein the pharmaceutical composition is a tablet, a
{3-Chloro-544- dimet on 2 2-1rifl roeth Isulfanylmethyl)-phenoxyl-pheny1}-a
cetic acid; {3- _chl Iogro 554 fy ﬁ%etﬁ%propl?)ﬁ?/% n%b mg)SOH%Oﬂ ¢ posmr¥ asuspyr}sfc)) )f

2-(trifluoro- etha%ﬂfér%ﬂﬁ?@ﬁﬁ%ﬁW@%Wkﬁﬁ@ﬁwﬂa%ﬁ@‘éﬁmh an ointment, a lotior, an eye drop or an
{3-Chloro-544- (ai,rmlsnethylproplonylamlno) -2-isopropylsulfanylmethyl-phenoxy]-phenyl}-acetic acid;
{a?;lgl{]é];l-( Zr[g g%zdgmgcl)um%th%/ Clglg’l?elon i;,lar{ln 90\211’181‘@&%‘% p%arr%ascléllllg%g}ﬂfrgggey}{a)nie salt 1sxay SOBIUTI} Sy Ill acetlc
Dimethyl-propionylamino)-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-5- trlfluoromethylphenyl} ace
tic acid; {344-(2,2-Dimethyl-propionylamino)-2-(trifluoro-ethanesulfonylmethyl)-
phenoxy]-5-trifluoromethyl-phenyl}-acetic acid; {3-[4-[(2,2-Dimethyl-propiony1)-methyl-amino]-2-
(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl}-acetic acid; {3-[2-tert-
Butylsulfanylmethy1-4-(cyclopropanecarbonyl-amingysphenoxyl-4-methoxy-phenyll-acetic acid; [3-
(2-tert-Butylsulfanylmethy1-4-isobutyrylamino-phenoxy)-4-methoxy-phenyl]-acetic acid;
{3-[2-tenButylsulfanylmethy1-4-(3,3-dimethyl-butyrylamino)-phenoxy]-4-methoxy-phenyll-acetic acid;
{4- Methoxy-344-(2-ox0-oxazolidin-3-y1)-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxykphenyllacetic
acid; [3-(4-tert-Butylcarbamoy1-2-tert-butylsulfanylmethyl-phenoxy)-4-methoxy-phenyl] acetic acid,;
{342-tert-Butylsulfanylmethy1-4-(2-oxo-2-phenyl-ethylcarbamoy1)-phenoxy]-4- methoxy-phenyll -acetic
acid; (3-
{2-tert-Butylsullanylmethyl1-4-[2-(4-fluoro-phenyl)-1,1-dimethylethylcarbamoyi]-phenoxy}-4-methox

vvenhenv1).acaetiec acid: 1242 -tart-RiitvierilfanvIimethyv/1 -4-



or a pharmaceutically acceptable salt thereof. 23.The compound of claim 27, wherein the
pharmaceutically acceptable salt is a sodium salt.

22, A compound that has the followdﬁg structure:

or a pharmaceutically acceptable salt thereof,

23 The compound of claim 27, wherein the pharmaceutically acceptable salt is a sodium salt.
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